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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
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Pin No. 

Pin name 
I/O 

circuit 
type 

Pin 
state 
type 

LQFP176 LQFP120 LQFP120 
FBGA161  Ex-LQFP120 (S6E2DH5GJA) 

125 87 87 D13 

P95 

F L 

AN21 

SCK1_1 

(SCL1_1) 

PNL_PD18 

PNL_TSIG6 

MAD19_0 

126 － － － 
PCA 

K I 
GE_SDA9 

127 － － － 
PCB 

K I 
GE_SDA8 

128 － － － 
PCC 

K I 
GE_SDA7 

129 － － － 
PCD 

K I 
GE_SDA6 

130 88 88 C12 

P96 

F L 

AN22 

PNL_PD17 

PNL_TSIG5 

MRASX_0 

131 89 89 C13 

P97 

F L 
AN23 

PNL_PD16 

MCASX_0 

132 90 90 B13 VSS － － 

133 91 91 A12 VCC － － 

134 － － － 
PD0 

K I 
GE_SDA5 

135 － － － 
PD1 

K I 
GE_SDA4 

136 － － － 
PD2 

K I 
GE_SDA3 

137 － － － 
PD3 

K I 
GE_SDA2 

138 － － － 
PD4 

K I 
GE_SDA1 

139 92 92 B12 
P00 

E G 
TRSTX 

140 93 93 A11 

P01 

E G TCK 

SWCLK 
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Module Pin Name Function 

Pin No. 
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I2S 0 

I2SMCLK0_0 I2S ch.0 external clock pin 6 2 2 C3 

I2SDO0_0 I2S ch.0 serial transition data output pin 7 3 3 C2 

I2SWS0_0 I2S ch.0 frame synchronization signal pin 8 4 4 D3 

I2SDI0_0 I2S ch.0 serial received data input pin 9 5 5 D2 

I2SCK0_0 I2S ch.0 bit clock pin 10 6 6 D1 

I2S 1 

I2SMCLK1_0 I2S ch.1 external clock pin 51 33 33 M3 

I2SDO1_0 I2S ch.1 serial transition data output pin 52 34 34 L4 

I2SWS1_0 I2S ch.1 frame synchronization signal pin 53 35 35 M4 

I2SDI1_0 I2S ch.1 serial received data input pin 54 36 36 K5 

I2SCK1_0 I2S ch.1 bit clock pin 55 37 37 L5 

GDC 
High-Speed 
Quad SPI 

GE_SPCK SPI  clock output pin 34 20 - J1 

GE_SPDQ0 

SPI data input / output pin 

35 21 - K1 

GE_SPDQ1 38 24 - J2 

GE_SPDQ2 39 25 - J3 

GE_SPDQ3 36 22 - H2 

GE_SPCSX0 SPI chip select output pin 37 23 - H3 

GDC 
HyperBus I/F 

GE_HBCK HBI clock output pin 34 20 - J1 

GE_HBDQ0 

HBI data input / output pin 

36 22 - H2 

GE_HBDQ1 37 23 - H3 

GE_HBDQ2 38 24 - J2 

GE_HBDQ3 39 25 - J3 

GE_HBDQ4 40 26 - K2 

GE_HBDQ5 41 27 - K3 

GE_HBDQ6 42 28 - L2 

GE_HBDQ7 43 29 - L3 

GE_HBCSX0 
HBI chip select output pin 

35 21 - K1 

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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Type Circuit Remarks 

N 

 

 
 

・CMOS level output 

・CMOS level hysteresis input 

・5 V tolerant 

・With pull-up resistor control 

・With standby mode control 

・Pull-up resistor 

: Approximately 80 kΩ 

・IOH = -3 mA, IOL = 3 mA (GPIO) 

・IOL = 20 mA (Fast Mode Plus) 

・Available to control of PZR registers. 

・When this pin is used as an I2C pin,  

the digital output P-ch transistor is always off 

O 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

・CMOS level output 

・CMOS level hysteresis input 

・5 V tolerant  

・With pull-up resistor control 

・Pull-up resistor 

: Approximately 80 kΩ 

・IOH = -2 mA, IOL = 2 mA 

・Available to control of PZR registers. 

・Please refer to the "VBAT domain" setting 

of the IO in the “Peripheral Manual 

main part (002-04856)". 

 

P 

 

R

 
 

・CMOS level hysteresis input 

・Please refer to the "VBAT domain" setting 

of the IO in the “Peripheral Manual 

main part (002-04856)". 

P-ch

N-ch

R

P-ch

N-ch

Digital output 

Digital output 

Fast mode  

control 

Digital input 

Standby mode  
control 

Pull-up resistor  
control 

Digital output 

Digital output 

Digital input 

Pull-up resistor  
control 

Digital input 

Sub OSC/GPIO 
select 

OSC 

X0A 

P-ch 

P-ch 

N-ch 

R 
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7. Handling Devices 

Power Supply Pins 
In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected within the device in order to 
prevent malfunctions such as latch-up. However, all of these pins should be connected externally to the power supply or ground 
lines in order to reduce electromagnetic emission levels, to prevent abnormal operation of strobe signals caused by the rise in the 
ground level, and to conform to the total output current rating. 

Moreover, connect the current supply source with each POWER pins and GND pins of this device at low impedance. It is also 
advisable that a ceramic capacitor of approximately 0.1 µF be connected as a bypass capacitor between VCC and VSS, between 
AVCC and AVSS and between AVRH and AVRL near this device. 

A malfunction may occur when the power supply voltage fluctuates rapidly even though the fluctuation is within the guaranteed 
operating range of the VCC power supply voltage. As a rule of voltage stabilization, suppress voltage fluctuation so that the 
fluctuation in VCC ripple (peak-to-peak value) at the commercial frequency (50 Hz/60 Hz) does not exceed 10% of the standard 
VCC value, and the transient fluctuation rate does not exceed 0.1 V/μs at a momentary fluctuation such as switching the power 
supply. 

Crystal Oscillator Circuit 
Noise near the X0/X1 and X0A/X1A pins may cause the device to malfunction. Design the printed circuit board so that X0/X1, 
X0A/X1A pins, the crystal oscillator (or ceramic oscillator), and the bypass capacitor to ground are located as close to the device as 
possible. 

It is strongly recommended that the PC board artwork be designed such that the X0/X1 and X0A/X1A pins are surrounded by 
ground plane as this is expected to produce stable operation. 

Evaluate oscillation of your using crystal oscillator by your mount board. 

Sub Crystal Oscillator 
This series sub oscillator circuit is low gain to keep the low current consumption.  
The crystal oscillator to fill the following conditions is recommended for sub crystal oscillator to stabilize the oscillation. 

 Surface mount type 
 Size:   More than 3.2 mm × 1.5 mm 
 Load capacitance:  Approximately 6 pF to 7 pF 
                          When the Standard setting (CCS/CCB=11001110) 
 Load capacitance:  Approximately 4 pF to 7 pF 
                          When the low power setting (CCS/CCB=00000100) 

 Lead type 
 Load capacitance:  Approximately 6 pF to 7 pF 
                          When the Standard setting (CCS/CCB=11001110) 
 Load capacitance:  Approximately 4 pF to 7 pF 
                          When the low power setting (CCS/CCB=00000100) 
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12.2 Recommended Operating Conditions 

Parameter Symbol Conditions 
Value 

Unit Remarks 
Min Max 

Power supply voltage VCC - 
3.0 3.6 

V 
*1 

2.7 *5 3.6 *2 

Power supply voltage (VBAT) VBAT - 1.65 3.6 V  

Analog power supply voltage AVCC - 2.7 3.6 V AVCC = VCC 

Analog reference voltage 
AVRH - *4 AVCC V  

AVRL - AVss AVss V  

Smoothing capacitor CS - 1 10 μF for built-in regulator *6 

Operating 
temperature 

Junction temperature TJ - -40 + 125 °C  

Ambient temperature TA - -40 *3 °C  

*1: When using the GDC part . 

When P81/UDP0 and P80/UDM0 pins are used as USB (UDP0, UDM0). 

*2: When P81/UDP0 and P80/UDM0 pins are used as GPIO (P81, P80). 

*3: The maximum temperature of the ambient temperature (TA) can guarantee a range that does not exceed the  
 junction temperature (TJ). 
 The calculation formula of the ambient temperature (TA) is shown below. 

 TA(Max) = TJ(Max) - Pd(Max) × θJA 

  Pd:  Power dissipation (W)  
  θJA:  Package thermal resistance (°C/W) 

 Pd (Max) = VCC × ICC (Max) + Σ (IOL×VOL) + Σ ((VCC-VOH) × (- IOH)) 

  IOL:  L level output current 
  IOH:  H level output current 
  VOL:  L level output voltage 
  VOH:  H level output voltage 

*4: The minimum value of Analog reference voltage depends on the value of compare clock cycle 
(tCCK). See 14.5 12-bit A/D Converter for the details. 

*5: In between less than the minimum power supply voltage and low voltage reset/interrupt detection voltage or more,  
instruction execution and low voltage detection function by built-in High-speed CR(including Main PLL is used) or built-in 
Low-speed CR is possible to operate only. 

*6: See "C pin" in "7. Handling Devices" for the connection of the smoothing capacitor. 



  
  

  

 

Document Number: 002-05038 Rev.*B  Page 88 of 184 
 
 

 
S6E2DH Series 

12.4 AC Characteristics 

12.4.1 Main Clock Input Characteristics 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol 
Pin 

Name 
Conditions 

Value 
Unit Remarks 

Min Max 

Input frequency fCH 

X0, 
X1 

- 4 20 MHz 
When crystal oscillator is 
connected 

- 4 20 MHz When using external clock 

Input clock cycle tCYLH - 50 250 ns When using external clock 

Input clock pulse width - 
PWH/tCYLH, 
PWL/tCYLH 

45 55 % When using external clock 

Input clock rising time 
and falling time 

tCF, 
tCR 

- - 5 ns When using external clock 

Internal operating clock*1 
frequency 

fCM - - - 160 MHz Master clock 

fCC - - - 160 MHz Base clock (HCLK/FCLK) 

fCP0 - - - 80 MHz APB0 bus clock*2 

fCP1 - - - 160 MHz APB1 bus clock*2 

fCP2 - - - 80 MHz APB2 bus clock*2 

Internal operating clock*1 
cycle time 

tCYCC - - 5 - ns Base clock (HCLK/FCLK) 

tCYCP0 - - 10 - ns APB0 bus clock*2 

tCYCP1 - - 5 - ns APB1 bus clock*2 

tCYCP2 - - 10 - ns APB2 bus clock*2 

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

*2: For about each APB bus which each peripheral is connected to, see Block Diagram in this data sheet. 
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Invalid

 

Address

tCSL-OEL

tCSL-AV

RD

Address

WD

tDH-OEtDS-OE

tWEH-DX

tOEW

tOEH-AX

tOEH-CSH

tWEW

tCYCLE

tCSL-WEL

tCSL-AV

tWEH-CSH

tWEH-AX

tCSL-WDQMLtCSL-RDQML

tCSL-DX
 

 

 

  

MCLK 

MCSX 

MAD[24:0] 

MDQM[1:0] 

MWEX 

MADATA[15:0] 

MOEX 
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Separate Bus Access Synchronous SRAM Mode 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol Pin Name Conditions 
Value 

Unit Remarks 
Min Max 

Address delay time tAV 
MCLK, 

MAD[24:0] 
- 1 9 ns  

MCSX delay time 
tCSL MCLK, 

MCSX 

- 1 9 ns  

tCSH - 1 9 ns  

MOEX delay time 
tREL MCLK, 

MOEX 

- 1 9 ns  

tREH - 1 9 ns  

Data set up 

→MCLK↑ time 
tDS 

MCLK, 
MADATA[15:0] 

- 19 - ns  

MCLK↑→ 

Data hold time 
tDH 

MCLK, 
MADATA[15:0] 

- 0 - ns  

MWEX delay time 
tWEL MCLK, 

MWEX 

- 1 9 ns  

tWEH - 1 9 ns  

MDQM[1:0]  
delay time 

tDQML MCLK, 
MDQM[1:0] 

- 1 9 ns  

tDQMH - 1 9 ns  

MCLK↑→ 

Data output time 
tODS 

MCLK, 
MADATA[15:0] 

- MCLK+1 MCLK+18 ns  

MCLK↑→ 

Data hold time 
tOD 

MCLK, 
MADATA[15:0] 

- 1 18 ns  

Note:  

− When the external load capacitance CL = 30 pF 

 

Invalid

tDQML

tREH

 

Address

tCSL

tAV

tREL

RD

Address

WD

tDQMH

tWEHtWEL

tDHtDS

tOD

tAV

tCSH

tCYCLE

tDQML tDQMH

tODS
 

 

  

MCLK 

MCSX 

MAD[24:0] 

MOEX 

MWEX 

MADATA[15:0] 

MDQM[1:0] 
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MS bit = 0 

 

 

 

 
 

MS bit = 1 

 

 

  

tCSSI tCSHI

tCSDI

tCSSE
tCSHE

tCSDE

tDEE

tDSE

SCS 
output 

SCK 
output 

SOT 
(SPI=0) 

SOT 
(SPI=1) 

SCS 
input 

SCK 
input 

SOT 
(SPI=0) 

SOT 
(SPI=1) 
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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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High-Speed Mode 

 Clock CLK (All values are referred to VIH and VIL) 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol Pin Name Conditions 
Value 

Remarks 
Min Max 

Clock frequency Data 
Transfer Mode 

fPP S_CLK 

CCARD ≤ 10 pF 
(1 card) 

0 50 MHz 

Clock low time tWL S_CLK 7 - ns 

Clock high time tWH S_CLK 7 - ns 

Clock rising time tTLH S_CLK - 3 ns 

Clock falling time tTHL S_CLK - 3 ns 

 

 Card Inputs CMD, DAT (referenced to Clock CLK) 

Parameter Symbol Pin Name Conditions 
Value 

Remarks 
Min Max 

Input setup time tISU 
S_CMD, 

S_DATA3:0 CCARD ≤ 10 pF 
(1 card) 

6 - ns 

Input hold time tIH 
S_CMD, 

S_DATA3:0 
2 - ns 

 

 Card Outputs CMD, DAT (referenced to Clock CLK) 

Parameter Symbol Pin Name Conditions 
Value 

Remarks 
Min Max 

Output Delay time during 
Data Transfer Mode 

tODLY 
S_CMD, 

S_DATA3:0 
CL ≤ 40 pF 

(1 card) 
0 14 ns 

Output Hold time tOH 
S_CMD, 

S_DATA3:0 
CL ≥ 15 pF 

(1 card) 
2.5 - ns 

Total System capacitance for 
each line* 

CL - 1 card - 40 pF 

*: In order to satisfy severe timing, host shall drive only one card. 

 

 
High-Speed Mode 

 

 

Notes: 

− The Card Input corresponds to the Host Output and the Card Output corresponds to the Host Input because this 
model is the Host. 

− Please refer to: SD card interface Chapter 15 in FM4 Family Peripheral Manual Main part (002-04856) for Clock 
frequency (fPP). 

 

 

VIL VIL 

tWL tWH 

VIH VIH VIH 

tTHL tTLH 
tISU 

VIH 

VIL 

VIH 

VIL 

tIH 

VOH 

VOL 

VOH 

VOL 

tODLY(Max) tOH(Min) 

50%VCC 50%VCC 

S_CMD, 

S_DATA3:0 

(Card Output) 

S_CMD, 

S_DATA3:0 

(Card Input) 

S_CLK 

(SD Clock) 
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12.5 12-bit A/D Converter 

Electrical Characteristics for the A/D Converter 
(VCC = AVCC = 2.7V to 3.6V, VSS = AVSS = AVRL = 0V) 

Parameter Symbol 
Pin 

Name 
Value 

Unit Remarks 
Min Typ Max 

Resolution - - - - 12 bit  

Integral Nonlinearity - - - - ± 4.5 LSB 

AVRH=2.7 V to 
3.6 V 
Offset calibration 
when used 

Differential Nonlinearity - - - - ± 2.5 LSB 

Zero transition voltage VZT ANxx - ± 2 ± 7 LSB 

Full-scale transition 
voltage 

VFST ANxx - 
AVRH ± 

2 
AVRH ± 7 LSB 

Total error - - - ± 3 ± 8 LSB 

Conversion time - - 1.0*1 - - μs  

Sampling time *2 tS - 0.3 - 10 μs  

Compare clock cycle*3 tCCK - 50 - 1000 ns  

State transition time to 
operation permission 

tSTT - - - 1.0 μs  

Power supply current 
(analog + digital) 

- AVCC 
- 0.30 0.45 mA 

A/D 1unit 
operation 

- 0.1 9.5 μA When A/D stop 

Reference power 
supply current(AVRH) 

- AVRH 
- 0.66 1.18 mA 

A/D 1unit 
operation 
AVRH=3.3 V 

- 0.2 3.2 μA When A/D stop 

Analog input capacity CAIN - - - 12.05 pF  

Analog input resistance RAIN - - - 1.8 kΩ  

Interchannel disparity - - - - 4 LSB  

Analog port input leak 
current 

- ANxx - - 5 μA  

Analog input voltage - ANxx 
AVSS - AVRH V  

AVSS - AVCC V  

Reference voltage 
- AVRH 2.7 - AVCC V tCCK ≥ 50 ns 

- AVRL AVSS - AVSS V  

*1: The conversion time is the value of sampling time (tS) + compare time (tC). 

Ensure that it satisfies the value of sampling time (tS) and compare clock cycle (tCCK). 

For setting of sampling time and compare clock cycle, see Chapter 1-1: A/D Converter in FM4 Family Peripheral Manual 
Analog Macro Part (002-04860). The register setting of the A/D converter is reflected by the APB bus clock timing. 

For more information about the APB bus signal to which the A/D converter is connected, see 10. Block Diagram in this 
data sheet. 

The sampling clock and compare clock are set at base clock (HCLK). 

*2: A necessary sampling time changes by external impedance. Ensure that it set the sampling time to satisfy (Equation 1). 

*3: The compare time (tC) is the value of (Equation 2). 
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Definition of 12-bit A/D Converter Terms 
 

 Resolution:   Analog variation that is recognized by an A/D converter. 

 Integral Nonlinearity: Deviation of the line between the zero-transition point  

(0b000000000000 ←→ 0b000000000001) and the full-scale transition point 

(0b111111111110 ←→ 0b111111111111) from the actual conversion characteristics. 

 Differential Nonlinearity: Deviation from the ideal value of the input voltage that is required to change the output code 
                          by 1 LSB. 

 

 

 
 

Integral Nonlinearity of digital output N = 
VNT - {1LSB × (N - 1) + VZT} 

[LSB] 
1LSB 

 

Differential Nonlinearity of digital output N = 
V(N + 1) T - VNT 

- 1 [LSB] 
1LSB 

 

1LSB = 
VFST - VZT 

4094 

 

N:   A/D converter digital output value. 

VZT:  Voltage at which the digital output changes from 0x000 to 0x001. 

VFST :  Voltage at which the digital output changes from 0xFFE to 0xFFF. 

VNT:  Voltage at which the digital output changes from 0x(N − 1) to 0xN. 

 

 

 

 

Integral Nonlinearity Differential Nonlinearity 

D
ig

it
a
l 
o

u
tp

u
t 

D
ig

it
a
l 
o

u
tp

u
t 

Actual conversion 

characteristics Actual conversion 

characteristics 

Ideal characteristics 
(Actually-

measured 

value) 

Actual conversion 

characteristics 

Actual conversion characteristics 

(Actually-measured 

value) 

(Actually-measured value) 

Ideal characteristics (Actually-measured 

value) 

Analog input Analog input 

(Actually-measured 

value) 

0x001 

0x002 

0x003 

0x004 

0xFFD 

0xFFE 

0xFFF 

AVss AVRH AVss AVRH 

0x(N-2) 

0x(N-1) 

0x(N+1) 

0xN 

{1 LSB(N-1) + VZT} 

VNT 

VFST 

VZT 

VNT 

V(N+1)T 
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*5: They indicate Rising time (tFR) and Falling time (tFF) of the Full-speed differential data signal. 
They are defined by the time between 10 % and 90 % of the output signal voltage. 
For Full-speed buffer, tFR/tFF ratio is regulated as within ± 10 % to minimize RFI emission. 

 

 

 
 

 

  

Max 2.0 V 

D+ 

D- 
Min 1.3 V 

Rs=27Ω 

Full-speed Buffer 

TxD+ 

TxD- 

3-State Enable 

Rs=27Ω 

C 
L =50pF 

C 
L =50pF 

D+ 

90% 

tFR tFF 

90% 

10% 10% 
D- 

VCRS specified range 

Rising time Falling time 
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 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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Example of Standby Recovery Operation (when in Internal Resource Interrupt Recovery*) 

 

Internal 
Resource INT

tICNT

Interrupt factor
accept

CPU
Operation

Start

Active

Interrupt factor
clear by CPU

 
 

*: Depending on the standby mode, interrupt from the internal resource is not included in the recovery cause. 

 

 
 

Notes: 

− The return factor is different in each Low-Power consumption modes. 
See Chapter 6: The return factor from each low power consumption modes in “FM4 Family Peripheral Manual Main 
Part (002-04856). 

− When interrupt recoveries, the operation mode that CPU recoveries depends on the state before the Low-Power 
consumption mode transition. See Chapter 6: Low Power Consumption Mode" in "FM4 Family Peripheral Manual Main 
part (002-04856). 
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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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Sales, Solutions, and Legal Information 

Worldwide Sales and Design Support 
Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the 
office closest to you, visit us at Cypress Locations. 

 

Products 

ARM® Cortex® Microcontrollers cypress.com/arm 

Automotive cypress.com/automotive 

Clocks & Buffers cypress.com/clocks 

Interface cypress.com/interface 

Internet of Things cypress.com/iot 

Memory cypress.com/memory 

Microcontrollers cypress.com/mcu 

PSoC cypress.com/psoc 

Power Management ICs cypress.com/pmic 

Touch Sensing cypress.com/touch 

USB Controllers cypress.com/usb 

Wireless/RF cypress.com/wireless 

PSoC® Solutions 

PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP 

Cypress Developer Community 

Forums | WICED IOT Forums | Projects | Video | Blogs | 
Training | Components 

Technical Support 

cypress.com/support 
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