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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, Ethernet, I2C, LINbus, SD, SPI, UART/USART, USB
DMA, I2S, LVD, POR, PWM, WDT
152

1MB (1M x 8)

FLASH

128K x 8

2.7V ~ 5.5V

A/D 32x12b; D/A 2x12b
Internal

-40°C ~ 125°C (TA)

Surface Mount

192-LFBGA

192-FBGA (12x12)
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Low-power Consumption mode
Six low power consumption modes are supported.

HSleep
ETimer
ERTC
EStop

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

B 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.

VBAT

The consumption power during the RTC operation can be
reduced by supplying the power supply independent from the
RTC (calendar circuit)/32 kHz oscillation circuit. The following
circuits can also be used.

ERTC

W 32-kHz oscillation circuit
HPower-on circuit

B Back up register: 32 bytes

M Port circuit

Crypto Assist Function

These features are enabled for the crypto assist function.
The dedicated middleware is necessary for this calculator
operation.

B PKA (Public Key Accelerator)
O PKA (Public Key Accelerator) is modular exponentiation
calculation accelerator used of RSA Public Key crypto and
S0 on.

O Available bit length: Up to 2048-bit

BAES calculator
O AES (Advanced Encryption Standard) calculator is a AES
common key crypto accelerator which is compliant with
FIPS (Federal Information Processing Standard
Publication) 197.
O Available key length: 128/192/256-bit

O CBC mode and ECB mode support

B SHA-256 calculator

0O SHA-256 calculator is a SHA-256 hash function
accelerator which is compliant with FIPS180-2.

B External Bus Data Scramble

O It enables to scramble input/output data of External Bus
Interface.
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Debug
B Serial wire JTAG debug port (SWJ-DP)

B Embedded trace macrocells (ETM) provide comprehensive
debug and trace facilities.

B AHB trace macrocells (HTM)

Unique ID
Unique value of the device (41-bit) is set.

Power Supply

B Five power supplies
O Wide range voltage:
VCC =27Vto55V
O Power supply for USB ch 0 1/O:
USBVCCO0 = 3.0 V to 3.6 V (when USB is used)
=2.7V 10 5.5V (when GPIO is used)

o Power supply for USB ch 1 1/O:
USBVCC1 =3.0 Vto0 3.6 V (when USB is used)
=2.7Vt0 5.5V (when GPIO is used)

O Power supply for Ethernet-MAC I/O:
ETHVCC =3.0Vto 5.5V (when Ethernet is used.)
=2.7V 10 5.5V (when GPIO is used)

o Power supply for VBAT:
VBAT =165Vto55V
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Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

/0
Circuit
Type

Pin State
Type

69

PAE

SCS73 1

TX2 2

E

55

a7

LS

P7D

SCK1_1
(SCL1 1)

RX2_0

DTTILX_O

INTO5_0

WKUP2

MCSX1_0

56

48

M5

P7E

ADTG 7

TX2 0

FRCK1 0

MCSX0_0

72

57

49

N5

INITX

73

58

50

P5

P46

X0A

74

59

51

P6

P47

X1A

75

60

52

P8

VBAT

76

61

53

N6

P48

VREGCTL

77

62

54

M6

P49

VWAKEUP

78

63

K5

PFO

SCS63 0

RX2_1

FRCK1_ 1

TIOA15_1

INT22_1

79

64

K6

PF1

SCS62_0

X2 1

TIOB15_1

INT23_1

80

65

55

L6

P70

ADTG_8

SIN1 1

INTO6_0O

MRDY_0

81

66

56

J6

P71

SOT1_1
(SDAL 1)

MADOO_0O

82

67

57

L8

P72

SIN9_0

TIOBO_O

INTO7_0O

MADO1_0

83

68

58

K8

P73

SOT9_0
(SDA9_0)

TIOB1 0

MADO2_0
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Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

/0
Circuit
Type

Pin State
Type

216

176

144

Bl

El

Gl

P7

P11

L14

All

A5

N7

M7

L7

K7

J7

G7

H7

H8

G8

VSS
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
SIN5_0 Multi-function serial interface ch 5 147 121 97 F13
SIN5_1 Input pin 170 140 - D11
SOT5_0 Multi-function serial interface ch 5
(SDA5_0) | output pin 146 | 120 | 96 | Fi12
This pin operates as SOT5 when it
SOT5 1 is used in a UART/CSIO/LIN
DAS 1 (operation modes 0 to 3) and as 171 141 - B10
(SDAS_1) SDAS5 when it is used in an 12C
operation mode 4).
(operation mode 4)
Multi- SCK5_0 Multi-function serial interface ch 5
Function (SCL5 0) | clock I/O pin 145 | 119 | 95 | Fll
Serial This pin operates as SCK5 when it
5 is
SCK5_1 used in a CSIO (operation mode 2)
(SCL5_1) and as SCL5 when it is used in an 172 142 i c1o
B 12C
(operation mode 4).
CTS5_0 Multi-function serial interface ch 5 144 118 94 F10
CTS5 1 CTS input pin 173 | 143 - D10
RTS5_0 Multi-function serial interface ch 5 143 117 93 G9
RTS5_1 RTS output pin 174 | 144 - B9
SIN6_0 Multi-function serial interface ch 6 96 79 63 L10
SIN6_1 input pin 117 97 81 | K14
SOT6_0 Multi-function serial interface ch 6
(SDA6_0) | output pin 97 80 64 | K10
This pin operates as SOT6 when it
SOT6 1 is used in a UART/CSIO/LIN
SDAG 1 (operation modes 0 to 3) and as 118 98 82 K11
( 1) SDAG6 when it is used in an 12C
(operation mode 4).
SCK6_0 Multi-function serial interface ch 6
Multi- (SCL6_0) | clock /O pin 9% | & | 65 | M0
Function This pin operates as SCK6 when it
Serial SCK6_1 is used in a CSIO (operation mode 126 102 310
6 (SCL6_1) 2) and as SCL6 when it is used in i
an I2C (operation mode 4).
SCS60_0 Multi-function serial interface ch 6 99 82 66 N11
SCS60_1 chip select 0 input/output pin 127 103 - J9
SCS61_0 Multi-function serial interface ch 6 100 83 67 M1l
SCSs61_1 chip selectl input/output pin 128 104 - H10
SCS62_0 Multi-function serial interface ch 6 79 64 - K6
SCs62. 1 chip select2 input/output pin 129 105 - J14
SCS63_0 Multi-function serial interface ch 6 78 63 - K5
SCS63_1 chip select3 input/output pin 119 - - -
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
DTTIOX O Input signal controlling waveform 44 34 29 I3
— generator outputs RTO00 to RTO05
pTTIOX_1 | Of o 21 - - -
Multi-Function Timer 0.
FRCKO0_0 16-bit free-run timer ch 0 external 37 27 22 Ji
FRCKO 1 clock input pin 29 _ _ _
IC00_0 43 33 28 Ja
IC00_1 22 - - -
IC01_0 42 32 27 J5
ICol 1 16-bit input capture input pin of 26 - - -
= Multi-Function Timer 0.
IC02_0 ICxx describes channel number. 41 31 26 H6
IC02_1 27 - - -
IC03_0 38 28 23 H3
IC03_1 28 - - -
RTO00 O Waveform generator output pin of
(PPG00_0) | Multi-Function Timer 0. 45 35 30 J2
— This pin operates as PPG00 when it
RTOO00_1 is
— . 1 1 - E2
Multi- (PPG00_1) | used in PPGO output modes. 0 0
Function RTOO1 O Waveform generator output pin of
Timer 0 (PPG00_0) | Multi-Function Timer 0. 46 36 31 K1
— This pin operates as PPG00 when it
RTOO01_1 is -
(PPGO00_1) used in PPGO output modes. 1 1 E3
RTO02 0 Waveform generator output pin of
(PPG02 0) | Multi-Function Timer 0. 47 37 32 K2
— This pin operates as PPG02 when it
RTO02_1 is i
(PPG02_1) used in PPGO output modes. 12 12 E4
RTO03 0 Waveform generator output pin of
(PPG02_0) Multi-Function Timer 0. 48 38 33 K3
— This pin operates as PPG02 when it
RTOO03_1 is 13 ) i i
(PPG02_1) | used in PPGO output modes.
RTO04 0 Waveform generator output pin of
(PPG04_0) Multi-Function Timer 0. 49 39 34 K4
— This pin operates as PPG04 when it
RTO04_1 is 19 ) i i
(PPG04_1) | used in PPGO output modes.
RTOO05 0 Waveform generator output pin of
(PPGO04_0) Multi-Function Timer 0. 50 40 35 L1
— This pin operates as PPG04 when it
RTOO05_1 is 20 ) i i
(PPG04_1) | used in PPGO output modes.
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I/O Circuit Type

S6E2CC Series

Circuit

Remarks

Type
A

X1

P-ch }7

P-ch I }— Digital output
N-ch }— Digital output

% Digital input

7 Clock input

i

X0

P-ch }7

T

7 Digital input

-ch Digital output

N-ch }7 Digital output

Pull-up resistor control

Standby mode control

Standby mode control

Standby mode control

It is possible to select the main
oscillation/GPIO function.

When the main oscillation

is selected:

+ Oscillation feedback resistor:
approximately 1 MQ

- Standby mode control

When the GPIO is selected:

+ CMOS level output.

+ CMOS level hysteresis input
+ Pull-up resistor control

- Standby mode control

+ Pull-up resistor:
approximately 50 kQ

* lon=-4mA, lo.=4 mA

Pull-up resistor control

Pull-up resistor

Digital input

o>

+ CMOS level hysteresis input
+ Pull-up resistor:
approximately 50 kQ

Document Number: 002-04980 Rev.*B
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Type

Circuit

Remarks

C

o>

Digital input

Digital output

- Open drain output
+ CMOS level hysteresis input

m

P Digital output

N-ch }f Digital output

Pull-up resistor control

% Digital input

Standby mode control

+ CMOS level output

+ CMOS level hysteresis input
+ Pull-up resistor control

- Standby mode control

+ Pull-up resistor:

approximately 50 kQ

* lon=-4 mA, lo.=4 mA
+ When this pin is used as an I°C

pin, the digital output P-ch
transistor is always off.

P-ch I }F Digital output

f }F Digital output

——— Pull-up resistor control

Digital input

—Standby mode control

Analog input

%{13

Input control

+ CMOS level output

+ CMOS level hysteresis input
+ Input control

+ Analog input

+ Pull-up resistor control

- Standby mode control

+ Pull-up resistor:

approximately 50 kQ

* lon=-4 mA, lo.=4 mA
- When this pin is used as an I12C

pin, the digital output P-ch
transistor is always off.

Document Number: 002-04980 Rev.*B
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Type Circuit Remarks
Q
. It is possible to select the sub
pch || Pull-up resistor R )
[ control oscillation/GPIO function.
X1A P-ch Digital output
When the sub oscillation
® is selected:
+ Oscillation feedback resistor:
. imately 10 MQ
N-ch }7 Digital output approximately
When the GPIO is selected:
+ CMOS level output.
+ CMOS level hysteresis input
+ Pull-up resistor control
[ . Digital input + Pull-up resistor:
approximately 50 kQ
Standby mode © lou=-4mA, lo.=4 mA
control + For I/O setting, refer to VBAT
i»—<><)—4»7 0oscC - .
Domain in the FM4 Family
S ARAXA Peripheral Manual Main Part
(002-04856).
Standby mode
control
Clock input
R
P-ch } T Pull-up resistor
control
p-ch Digital output CMOS level output .
+ CMOS level hysteresis input
Py + Analog output
+ Pull-up resistor control
o - Standby mode control
N-ch }»D'g'tal output - Pull-up resistor:
approximately 50 kQ
* lon=-4mA, lo. =4 mA
(4.5V to 5.5V)
* lon=-2mMA, lo. =2 mA
< , Digital input (2.7V to 4.5V)
Standby mode
control
Analog output

Document Number: 002-04980 Rev.*B
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Notes on Power-On
Turn power on/off in the following order or at the same time. The device operates normally after all power on.

VBAT only Power-on is possible when VBAT and VCC turns Power-on and Hibernation control is setting and then VCC turns
Power-off. About Hibernation control, see Chapter 7-2: VBAT Domain(B) in FM4 Family Peripheral Manual Main Part(002-04856).

Turning on: VBAT — VCC — USBVCCO0
VBAT — VCC — USBVCC1
VBAT —-VCC —ETHVCC
VCC — AVCC — AVRH

Turning off: AVRH — AVCC — VCC
ETHVCC — VCC — VBAT
USBVCC1 — VCC — VBAT
USBVCCO — VCC — VBAT

Serial Communication
There is a possibility of receiving incorrect data as a result of noise or other issues introduced by the serial communication. Take

care to design the printed circuit board to minimize noise.
Consider the case of introducing error as a result of noise, perform error detection such as by applying a checksum of data at the
end. If an error is detected, retransmit the data.

Differences in Characteristics within the Product Line

The electric characteristics including power consumption, ESD, latch-up, noise, and oscillation differ among members of the product
line because chip layout and memory structures are not the same; for example, different sizes, flash versus ROM, etc. If you are
switching to a different product of the same series, please make sure to evaluate the electric characteristics.

Pull-Up Function of 5V Tolerant I/O
Please do not input the signal more than VCC voltage at the time of Pull-Up function use of 5 V tolerant 1/O.

Pin Doubled as Debug Function
The pin doubled as TDO/TMS/TDI/TCK/TRSTX, SWO/SWDIO/SWCLK should be used as output only. Do not use as input.

Document Number: 002-04980 Rev.*B Page 78 of 205
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12.2 Recommended Operating Conditions

. Value ;
Parameter Symbol Conditions Min Max Unit Remarks
Power supply voltage Vce - 277 55 \Y
3.6 .
3.0 (<Vec) 1
Power supply voltage (for USB ch 0) USBVcc0 - \Y
55 N
2.7 (¥Vce) 2
3.6 .
3.0 (<Vec) 3
Power supply voltage (for USB ch 1) USBVccl - \
55 N
2.7 (¥Vce) 4
3.6 .
3.0 (<Vee) 5
Power supply voltage (for i 5.5 N
Ethernet-MAC) ETHVee 45 Ve | V|
55 N
2.7 (<Veo) 6
Power supply voltage (VBAT) Vear - 1.65 5.5 \
Analog power supply voltage AVcc - 2.7 5.5 V AVce = Vee
Analog reference voltage AVRH - 8 AVec v
AVRL - AVss AVss Vv
Operating Junction temperature T - - 40 +125 °C
temperature | Ambient temperature Ta - -40 *7 °C

*1: When P81/UDPO0 and P80/UDMO pins are used as USB (UDPO, UDMO)
*2: When P81/UDPO0 and P80/UDMO pins are used as GPIO (P81, P80)
*3: When P83/UDP1 and P82/UDML1 pins are used as USB (UDP1, UDM1)
*4: When P83/UDP1 and P82/UDML1 pins are used as GPIO (P83, P82)

*5: When the pins in Ethernet-MAC Pins, except PEE/ADTG_5/SCK4_1/IC23_1/INT29_0/E_PPS pin, are used
as Ethernet-MAC pin

*6: When the pins in Ethernet-MAC Pins, except PEE/ADTG_5/SCK4_1/IC23_1/INT29_0/E_PPS pin, are used
as Ethernet-MAC pin

*7: The maximum temperature of the ambient temperature (Ta) can guarantee a range that does not exceed the

junction temperature (Ty).
The calculation formula of the ambient temperature (Ta) is:

Ta (Max) = Ty(Max) - Pd(Max) x 03a

Pd: Power dissipation (W)
B:a: Package thermal resistance (°C/W)
Pd (Max) = Vcc X lcc (Max) + Z (lotxVoL) + Z ((Vcc-Vor) X (- lon))
loL: L level output current
lo: H level output current
VoL: L level output voltage
VoH: H level output voltage

*8: The minimum value of analog reference voltage depends on the value of compare clock cycle (Tcck). See 12.5.
12-bit A/D Converter for the details.

*9: For the voltage range between Vcc(min) and the low voltage detection reset (VDH), the MCU must be clocked
from either the High-speed CR or the low-speed CR.
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Calculation Method of Power Dissipation (Pd)

The power dissipation is shown in the following formula.
Pd =Vcc X lcc + X (loL % Vou) + Z ((Vce-Von) X (-lo))

loL: L level output current
lon: H level output current
Vou: L level output voltage
Von: H level output voltage

Icc is the current drawn by the device.
It can be analyzed as follows.

Icc = lcc (INT) + Zlec (10)

lcc (INT): Current drawn by internal logic and memory, etc. through the regulator
Zlcc (10): Sum of current (1/0 switching current) drawn by the output pin

For Icc (INT), it can be anticipated by "(1) Current Rating" in "12.3. DC Characteristics" (This rating value does not include Icc (I0)

for a value at pin fixed).
For Icc (10), it depends on system used by customers.
The calculation formula is shown below.

lcc (10) = (CinT + Cext) % Vee X fsw
CinT: Pin internal load capacitance
Cext: External load capacitance of output pin
fsw: Pin switching frequency
Parameter Symbol Conditions Capacitance Value
4 mA type 1.93 pF
Pin internal load
capacitance Cin 8 mA type 3.45 pF
12 mA type 3.42 pF

Calculate Icc (Max) as follows when the power dissipation can be evaluated by yourself:
Measure current value Icc (Typ) at normal temperature (+25°C).

Add maximum leakage current value Icc (leak_max) at operating on a value in (1).

lcc(Max) = lcc (Typ) + lcc (leak_max)

Parameter Symbol Conditions Current Value
_ Ty=+125°C 79.2 mA
Maximum leakage lec (leak_max) Ty = +105 °C 39.4 mA
current at operating
T;=+85°C 26.5 mA

Document Number: 002-04980 Rev.*B
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Table 12-8 Typical and Maximum Current Consumption in Stop Mode, TIMER Mode and RTC Mode

Pin " Value .
Parameter | Symbol Name Conditions Frequency Typ™ Max*2 Unit Remarks
*3’ *4
0.56 301 | MA | ' ogec
*3, *4
lccH Stop mode - - 27.03 mA Ta = +85°C
*3’ *4
- 39.92 | mMA | 17 050
*3’ *4
1.40 3.85 mA Ta = +25°C
Timer mode™ *3 %4
(main oscillation) 4 MHz ) 2187 | MA | = ig5eC
*3’ *4
- 4076 | MA | 1" o5ec
* *
0.95 3.40 mA T:z’ :4+25°C
Timer mode *3 %4
(built'in 4 MHZ - 2742 mA TA’: +850C
Power High-speed CR) —
supply lccT vcC - 40.31 mA T o
current Ta=+105°C
*3, *4
0.57 3.02 mA Ta = +25°C
Timer mode*® *3, *4
(sub oscillation) 32 kHz ) 20.04 | mA | = ig5eC
*3, *4
- 39.93 | MA | 17 0500
* *
0.58 303 | mA T?;’ :4+25°c
Timer mode *3 %/
(built-in 100 kHz - 27.05 mA ' o
low-speed CR) Ta=+85°C
*3, *4
- 39.94 mA Ta = +105°C
* *
0.57 3.02 | mA T:Z’ :4+25°C
RTC mode™ *3, *4
lecr (sub oscillation) 32 kHz i 21.04 1 mA | 12 Lgsec
*3’ *4
- 39.93 mA Ta = +105°C
*1:Vec=3.3V
*2:Vecc =55V

*3: When all ports are fixed
*4: When LVD is off

*5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
*6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)

Document Number: 002-04980 Rev.*B

Page 107 of 205




_“?;M S6E2CC Series

Embedded in Tomorrow

\J

12.4.2 Sub Clock Input Characteristics
(Vear = 1.65V to 5.5V, Vss = 0V)
Pin o Value .
Parameter Symbol N Conditions - Unit Remarks
ame Min Typ Max
When crystal
- - 32.768 - kHz | oscillator is
Input frequency LlteviL connected *
XOA, i 32 ) 100 KHz When using external
1A clock
Input clock cycle tevie - 10 - 31.25 V& \é\lg]cekn using external
; Pww/tevi, o When using external
Input clock pulse width - PuwLteyLL 45 - 55 % clock
*: For more information about crystal oscillator, see Sub crystal oscillator in 7. Handling Devices.
teyL
0.8 x Vear A~ 0.8 x Vaar ——— 0.8 x VgaT
/ . 0.2 x Vpar
X0A
PwH
12.4.3 Built-In CR Oscillation Characteristics
Built-In High-speed CR
(Vcc = 2.7V to 5.5V, Vss = 0V)
. Value )
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
Ty =-20°C to + 105°C 3.92 4 4.08
When trimming ™
Clock frequency fcrm Ty=-40°Cto + 125°C 3.88 4 4,12 MHz
_ o o When not
T;=-40°Cto + 125°C 3 4 5 trimming
Frequency
stabilization tcrwT - - - 30 us *2
time

*1: In the case of using the values in CR trimming area of flash memory at shipment for frequency/temperature trimming
*2: This is the time to stabilize the frequency of the High-speed CR clock after setting trimming value. During this period, it is
able to use the High-speed CR clock as a source clock.

Built-In Low-speed CR
(Vec = 2.7V 10 5.5V, Vss = 0V)
. Value )
Parameter Symbol Condition - Unit Remarks
Min Typ Max
Clock frequency ferL - 50 100 150 kHz
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(Vce = 2.7V 10 5.5V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions . Unit | Remarks
Min Max
MNREX
Min pulse width tNREW MNREX - MCLKxn-3 - ns
Data set up MNREX,
—MNREX T time [DS-NRE | \ADATA[31: 0] ) 20 - ns
MNREX T — t MNREX, 0 ns
Data hold time DH-NRE MADATA[31: 0] i i
MNALE T — MNALE,
MNWEX delay time TALEH - NWEL MNWEX - MCLKxm-9 | MCLKxm+9 | ns
MNALE | — MNALE,
MNWEX delay time tALEL - NwEL MNWEX - MCLKxm-9 | MCLKxm+9 | ns
MNCLE T - MNCLE,
MNWEX delay time tcLen - NwEL MNWEX - MCLKxm-9 | MCLKxm+9 | ns
MNWEX T — MNCLE
MNCLE delay time INWEH - CLEL MNWEX - 0 MCLKxm+9 | ns
mmvglﬁ;(e width tNwWEW MNWEX - MCLKxn-3 - ns
MNWEX | — ¢ MNWEX, ) -9 9 ns
Data output time NWEL - DV MADATA[31: 0]
MNWEX T — MNWEX,
Data hold time INWEH - DX MADATA[31: 0] - 0 MCLKxm+9 ns
Note:
— When the external load capacitance CL= 30 pF (m =0to 15, n =1 to 16)
NAND Flash Read
' fovae
Vou__/ Vﬂ
MCLK E .
L furew N
A Vou |
MNREX Mo e
tosnre . tD".“lE
MADATA[31: 0] Ve S
Vi % Read L =L Vi

Document Number: 002-04980 Rev.*B

Page 123 of 205



\J

fféYPRESS S6E2CC Series

Embedded in Tomorrow

12.4.12 CSIO (SPI) Timing

Synchronous Serial (SPI =0, SCINV = 0)
(Vcc =2.7V 10 5.5V, Vss = 0V)

Pin . Vec <45V Vcc 245V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - 8 - 8 Mbps
Serial clock cycle time tscyc SCKXx 4tcyep - Atcycp - ns
. SCKX,
SCK|—SOT delay time tsLovi SOTx Internal shift -30 + 30 -20 + 20 ns
SIN—SCK1 SCKX, clock
setup time tvsH SINX operation 50 . 30 | ns
. SCKX,
SCK1—SIN hold time tsHixi SINX 0 - 0 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKXx tever + 10 - tever + 10 - ns
SCK|—SOT delay time trove | SSKX ; 50 - 30 ns
SOTx External shift
SIN—-SCK? SCKX, clock
setup time tivsHe SINX ‘ 10 - 10 - ns
SCK operation
SCK1—SIN hold time tsHiXe % 20 - 20 - ns
SINX
SCK fall time tr SCKXx - 5 - 5 ns
SCK rise time tr SCKXx - 5 - 5 ns

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

— tever 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 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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S6E2CC Series

tscye
\ Vou £
SCK
< Vou Vo
tsLovi
SOT Von
VoL
tvsmt | tshix
avs VinK
SIN
x Vi Vil A
MS bit=0
. tsLsH o fsHsL _
SCK ViH 7 ViH
| Vi Vi YV
7
tr «— (R
tsLove
SoT Von
VoL
tvsie | tshixe
SIN Vi ViH Vi A
X Vi Vi 4
MS bit=1
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scs \ i
output W -H _ lcsoi
‘tcsm

o, I
AN O R

MS bit=0

SCS \ z_
input - -1 tcspe

_ lcsse teSHE h
SCK — A
input %

toes

SOT
(SPI=0) ) >CS) \ r

‘tDSE‘
SOT
(SPI=1)

MS bit=1

Document Number: 002-04980 Rev.*B Page 154 of 205



==27 CYPRESS S6E2CC Series

Embedded in Tomorrow

A
\ 4

SS P tcsoi
scs T "X [
output - y
tcssi tcsHi
SCK

output Sg

SOT

R

w1

MS bit=0

tcspe

\ 4

SCS B g) <«
input |

tcsHe

fcsse
SCK
input

o, O

tose
A

2, T

MS bit =1

A
A
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12.11Standby Recovery Time

12.11.1 Recovery Cause: Interrupt/WKUP
The time from the interrupt occurring to the time of program operation start is shown.

Recovery Count Time
(Vcc = 2.7V to 5.5V, Vss = 0V)

P Symbol Vale Uni Remark
arameter ymbo Typ Max* nit emarks
Sleep mode HCLKx1 us
High-speed CR Timer mode
Main Timer mode 40 80 us
PLL Timer mode
Low-speed CR Timer mode 450 900 us
Sub Timer mode 896 1136 us
RTC mode
Stop mode tient 316 581 us
(High-speed CR/Main/PLL Run mode return)
RTC mode
Stop mode 270 540 us
(Low-speed CR/sub Run mode return)
without RAM
Deep Standby RTC mode with RAM retention 365 667 HS retention
Deep Standby Stop mode with RAM retention with RAM
365 667 HS retention

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

Example of Standby Recovery Operation (when in External Interrupt Recovery?*)

ExtINT

Interrupt factor

Active
accept

|

P N

! tienT

Interrupt factor
clear by CPU
CPU
Operation Start

*. External interrupt is set to detecting fall edge.
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