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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"

Obsolete

ARM® Cortex®-M4F

32-Bit Single-Core

160MHz

CSIO, EBI/EMI, I2C, LINbus, SD, 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™

1. Product Lineup

Memory Size

S6E2D5 Series

Product Name SoEIDScon S6E2D55GIA
On-chip Flash memory 384 Kbytes
SRAM 36 Kbytes
On-chip SRAM SRAMO 32 Kbytes
SRAM2 4 Kbytes
VRAM for GDC 512 Kbytes
VFLASH for GDC - | 2 Mbytes
Function
Product Name S6E2D55G0A S6E2D55J0A S6E2D55GJA
Pin count 120/161 176 120
CPU Cortex-M4F, MPU, NVIC 128ch.
Freq. 160 MHz
Power supply voltage range 27Vto3.6V
USB2.0 (Device/Host) 1ch.
CAN-FD (non-ISO CAN FD) 1ch.
DMAC 8ch.
DSTC 128ch.
Graphics - Display controller 1 unit
GDC | High-Speed Quad SPI 1ch. (VFLASH only)
unit | Hyper Bus Interface 1 unit -
SDRAM-IF - | ich. -

External Bus Interface

Addr:25-bit (Max), Data: 8-/16-bit, CS:2 (Max)
SRAM, NOR Flash, NAND Flash, SDRAM

Multi-function Serial Interface (UART/CSIO/LIN/I?C) 8ch. (Max)
Base Timer (PWC/Reload timer/PWM/PPG) 8ch. (Max)
A/D activation compare 6ch.
5 Input capture 4ch.
,E Free-run timer 3ch. 1 unit
w Output compare 6ch.
= | Waveform generator 3ch.
PPG 3ch.
12S 2 units
QPRC 1ch.
Dual Timer 1 unit
Real-Time Clock 1 unit
Watch Counter 1 unit

CRC Accelerator

Yes(Fixed, Programmable)

Watchdog Timer

1ch. (SW) + 1ch. (HW)

External Interrupts

16 pins (Max)+ NMI x 1

1/0 ports

98 pins (Max) | 154 pins (Max) | 90 pins (Max)

12-bit A/D converter

24ch. (2 units)

CSV (Clock Super Visor) Yes
LVD (Low-Voltage Detector) 2ch.

I High-speed 4 MHz
Built-in CR Low-speed 100 kHz
Debug Function SWJ-DP/ETM
Unique ID Yes
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S6E2D5 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D55GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

33

33

M3

P21

12SMCLK1_0

MADO5_0

34

34

L4

P22

CROUT_0

SINO_O

INTO8_O

12SDO1_0

MADO4_0

35

35

M4

P23

SOT0_0
(SDAO_0)

TIOA6_1

[2SWS1_0

MADO3_0

54

36

36

K5

P24

SCKO0_0
(SCLO_0)

TIOB6_1

12SDI1_0

MADO2_0

55

37

37

L5

P25

12SCK1_0

MADO1_0

56

PB4

GE_SDDQ15

57

PB5

GE_SDDQ14

58

PB6

GE_SDDQ13

59

PB7

GE_SDDQ12

60

38

38

N2

C

61

39

39

N3

VSS

62

40

40

N4

VCC

63

41

41

M5

P26

RTCCO_1

SUBOUT _1

MADOO_0

64

42

42

N5

P27

ADTG_1

CROUT_1

MRDY_0
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S6E2D5 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D55GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

101

67

67

Ji1

P11

ANO1

SOT1_0
(SDA1_0)

TIOBO_0

BINO_O

MADATAO1_0O

102

68

68

H10

P12

ANO2

SCK1_0
(SCL1_0)

TIOA1_ 0

ZINO_O

MADATA02_0

103

69

69

H11

P13

ANO3

SIN2_0

TIOB1_0

INT10_0

FRCKO_1

MADATAO03_0

104

70

70

H12

P14

ANO4

SOT2.0
(SDA2_0)

TIOA2_ 0

DTTIOX_1

MADATAO4_0

105

71

71

H13

P15

ANO5

SCK2_0
(SCL2_0)

TIOB2_0

INT11_0

1C00_1

MADATAO5_0

106

72

72

G10

P16

ANO6

SIN3_0

TIOA3 0

INT12_0

Ico1_1

MADATAO6_0
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S6E2D5 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D55GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

107

73

73

Gl1

P17

ANO7

SOT3.0
(SDA3_0)

TIOB3_0

IC02_1

MADATAOQ7_0

108

74

74

G12

P18

ANO8

SCK3_0
(SCL3_0)

TIOA4 0

IC03_1

MADATAO8_0

109

75

75

G13

P19

ANO9

SIN5_0

TIOB4_0

INT13_0

AINO_2

RTO00_1
(PPG00_1)

MADATA09_0

110

76

76

F10

P1A

AN10

SOT5 0
(SDA5_0)

TIOA5_0

BINO_2

RTOO1_1
(PPGO0_1)

MADATA10_0

111

7

7

F11

P1B

AN11

SCK5_0
(SCL5_0)

TIOB5_0

ZINO_2

RTO02_1
(PPG02_1)

MADATA11 0

112

PC6

GE_SDBAl
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S6E2D5 Series

Pin No
o ]
2 2o |81 o
Module Pin Name Function Y E& 7o~ £
o LO |Lx< o
S 197 |98 | ®
|.|.| L
MADOO_0 63 41 41 M5
MADO1_0 55 37 37 L5
MADO02_0 54 36 36 K5
MADO3_0 53 35 35 M4
MADO4_0 52 34 34 L4
MADO5_0 51 33 33 M3
MADO06_0 10 6 6 D1
MADOQ7_0 9 5 5 D2
MADO8_0 8 4 4 D3
MADO09_0 7 3 3 c2
MAD10_0 6 2 2 C3
MAD11 0 156 104 104 A8
MAD12_0 External bus interface address bus 155 103 103 B8
MAD13_0 154 102 102 C8
MAD14_0 153 101 101 A9
MAD15_0 152 100 100 B9
MAD16_0 151 99 99 C9
MAD17_0 150 98 98 D9
MAD18_0 149 97 97 C10
MAD19 0 125 87 87 D13
MAD20_0 124 86 86 D12
Exéir:a' MAD21_0 123 | 85 85 | puL
MAD22_0 122 84 84 D10
MAD23_0 121 83 83 E13
MAD24_0 141 94 94 C11
MCSX0_0 . . . 65 43 43 K7
= External bus interface chip select output pin
MCSX8_0 158 106 106 B7
MADATAQ0_O 100 66 66 K11
MADATAO1_0O 101 67 67 J11
MADATAQ02_0 102 68 68 H10
MADATAO03_0 103 69 69 H11
MADATAO04_0 104 70 70 H12
MADATAO05_0 105 71 71 H13
MADATAO06_0 106 72 72 G10
MADATAO7_O External bus interface data bus 107 3 3 Gl
MADATAO08_0 108 74 74 G12
MADATAQ09_0 109 75 75 G13
MADATA10_0O 110 76 76 F10
MADATA11_0 111 7 77 F11
MADATA12_0 116 78 78 F12
MADATA13_0 117 79 79 F13
MADATA14_0 118 80 80 E10
MADATA15_0 119 81 81 E11l
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S6E2D5 Series

Pin No
o Lar}
e |85 |88 | &
. . N
Module Pin Name Function g g |78~ ;:'
o LO |Lx< o
o o- | ow m
| 1 x — g L
LLl N—r
SIN7_0 Multi-function serial interface ch.7 input pin 8 4 4 D3
Multi-function serial interface ch.7 output pin.
SOT7_0 This pin operates as SOT7 when it is used in a 9 5 5 D2
(SDA7_0) UART/CSIO/LIN (operation modes 0 to 3) and as
SDA7 when it is used in an I°C (operation mode 4).
Multi-
function serial Multi-function serial interface ch.7
7 SCK7_0 cIo_ck I_/O pin. o _
(SCL7_0) This pin operates as SCK7 when it is used in a 10 6 6 D1
- CSIO (operation mode 2) and as SCL7 when it is
used in an 12C (operation mode 4).
SCS70.0 Multl-functlon_serlal interface ch.7 chip select 0 7 3 3 c2
input/output pin
DTTIOX_0O Input signal controlling wave form generator 27 17 17 F1
DTTIOX_1 outputs RTOO0O0 to RTOO5 of Multi-function timer O. 104 70 70 H12
FRCKO.0 16-bit free-run timer ch.0 external clock input pin 20 10 10 E2
FRCKO_1 ' patp 103 | 69 69 | H1L
IC00_0 26 16 16 F2
IC00_1 105 71 71 H13
IC01_0 25 15 15 F3
ICo1 1 16-bit input capture input pin of Multi-function timer 106 72 72 G10
= 0.
1C02_0 ICxx describes channel number. 22 12 12 F4
1IC02_1 107 73 73 Gl1
IC03_0 21 11 11 El
IC03_1 108 74 74 G12
) i RTOO00_0 Wave form generator output pin of Multi-function
Multi-function | (PPG00_0) | timero. S I D R
imer RTO00 1 This pin operates as PPGO00 when it is used in
(PPGO0_1) PPGO output modes. 109 75 75 G13
RTO01_0 Wave form generator output pin of Multi-function 7 3 3 c2
(PPG00_0) timer 0.
RTOO01 1 This pin operates as PPGO00 when it is used in
(PPGO00_1) PPGO output modes. 110 76 76 F10
RTO02_0 Wave form generator output pin of Multi-function
- 8 4 4 D3
(PPG02_0) timer 0.
RTO02 1 This pin operates as PPG02 when it is used in
(PPG02_1) PPGO output modes. 11 77 77 F11
RTO03_0 Wave form generator output pin of Multi-function 9 5 5 D2
(PPG02_0) timer 0.
RTO03 1 This pin operates as PPG02 when it is used in
(PPG02_1) PPGO output modes. 116 78 78 F12
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S6E2D5 Series

Table 12-9 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

*3: When all ports are fixed.
*4: When LVD is OFF

i Val
Parameter | Symbol sze Conditions Fr(?'(\q/lllj_'ezr;cy Typ*t 4 ul\e/lax*z Unit Remarks
*3, *4
0.41 2.07 mA TA=+25°C
*3 *4
[ Stop mode - - 21.35 mA TA’:+85°C
*3’ *4
- 30.57 | MA | 1 si105°C
*3, *4
1.14 28 | MA | L o0
Timer mode *3 %/
(built-in 4 MHz - 22.08 mA T ,—+85°C
High-speed CR) AT
*3, *4
T 33 ™A roiosec
*3, *4
Power 043 2.09 mA Ta=+25°C
supply lcer vCC )
current Timer mode *5 ) *3, *4
(Sub oscillation) 32 kHz 2137 mA Ta=+85°C
*3, *4
; 3059 | MA | 1 —i105°C
* *,
043 | 209 |ma |00 o
Timer mode 3 %4
(built-in 100 kHz - 21.37 mA T l—+85°C
Low-speed CR) A
*3, *4
T 3059 | MA 1o i0sec
* *
041 | 207 | mA Ti':f25°c
RTC mode *3, *4
locr (Sub oscillation) 82 kHz ) 2135 | mA | 4 reseC
*3, *4
T 3087 | MA T 1o 0sec
*1: Vcc=3.3V
*2:Vcc=3.6 V

*5: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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Embedded in Tomorrow™

Table 12-11 Typical and Maximum Current Consumption in Low-voltage Detection Circuit, Main Flash Memory Write/erase,
VFLASH Memory

(Vec = 2.7V to 3.6V, Vss = 0V)

bol Pin diti Value ] ‘
Parameter Symbo name Conditions Min Typ Max Unit Remarks
Low-voltage
detection For occurrence of
circuit (LVD) lccuvp At operation - 4 7 MA .
interrupt
power supply
current
Main flash
memory .
write/erase lccrLasH At Write/Erase - 13.4 15.8 mA
current
VFLASH VCC
memory At Standby - 15 35 MA
Standby current
VFLASH 9 14 40MHz
memory | At Read - mA
Read current CCVFLASH 13 20 80MHz
VFLASH
memory At Write/Erase - 20 25 mA
write/erase
current
Peripheral Current Dissipation
Clock Frequency (MHz)
Peripheral Unit Unit Remarks
system P 40 80 160
GPIO All ports 0.30 0.60 1.19
DMAC - 0.99 1.95 3.82
DSTC - 0.41 0.83 1.61
External bus I/F - 0.18 0.35 0.70 Ta=+25°C,
HCLK CAN-FD 1ch. 0.54 1.07 2.13 mA Vce=3.3V
USB 1ch. 0.47 0.93 1.85
12S 1 unit 0.36 0.71 1.42
Programmable CRC - 0.04 0.09 0.18
Base timer 4ch. 0.20 0.39 0.76
Multi-functional lunit4ech. | 061 | 121 | 2.40
timer/PPG TAzt+25°C
PCLK1 Quadrature mA Vi;::,) 3v
position/Revolution 1ch. 0.04 0.09 0.18 ’
counter
A/DC 1 unit 0.25 0.50 1.00
. . . Ta=+25°C,
PCLK2 Multi-function serial 1ch. 0.44 0.88 - mA Vee=3.3 V
GDC 1 unit 31 57 109
GDC High-Speed Quad SPI 1ch. 1.1 2.3 - Ta=+25°C,
GECLK unit HyperBus I/F 1 unit 0.6 1.2 - mA Vce=3.3V
SDRAM-IF 1ch. 2.3 4.6 -
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12.3.2 Pin Characteristics

S6E2D5 Series

(Vcc = 2.7V to 3.6V, Vss = QV)

Value
Parameter Symbol Pin Name Conditions M T v Unit Remarks
in yp ax
CMOS hysteresis
input pin, MDO, - Vcex0.8 - Vce + 0.3 \Y
H level input MD1
voltage _ Vins SV toleprie:]nt input - Vcex0.8 - Vss +5.5 \%
_(hystere5|s Input pin doubled as
input) 12C Em+ - Vcex0.7 - Vss + 5.5 \%
TTL Schmit - 2.0 - | Veer03 | v
input pin
CMOS hysteresis
input pin, MDO, - Vss - 0.3 - Vcex0.2 \Y
MD1
L level input 5V tolerant input ) Vss - 0.3 i Veex0.2 Vv
voltage ViLs pin ) )
(hysteresis Input pin doubled as
input) P F|)2C Em+ - Vss - Veex0.3 |V
TTL Schmitt
input pin - Vss-0.3 - 0.8 \%
2 mA type lon=-2mA Vcc - 0.5 - Vce V
4 mA type lon=-4mA Vcc - 0.5 - Vce V
8 mA type lon=-8mA Vec-0.5 - Vcc \Y
H level output ; 11 mA type lon =-11 mA Vee-0.5 - Vce Y, :—ch)gh-speed
voltage o The pin
doubled as USB 1/O lon =-13.0 mA Vcec-0.4 - Vce \%
The pp doubledas | 1ou=-3mA | Vec-05 | - Vee v |AtepPio
2 mA type lo.=2mA Vss - 0.4 V
4 mAtype lo. =4 mA Vss - 0.4 Vv
8 mA type lo. =8 mA Vss - 0.4 V
L level output VoL 11 mA type lo=11 mA Vss - 0.4 V
voltage The pin doubled as _
USB 1/0 lo. =10.5 mA Vss - 0.4 \%
The pin doubled as lo. =3 mA At GPIO
12C Fm+ lo = 20 mA Vs ) 0.4 V' [ALEC Fm+
Input leak
current L i i -5 i} *5 WA
- 30 80 200
Pull-up . -
resistor value Reu Pull-up pin - 15 33 70 kQ :—Ch)gh-speed
Other than VCC,
Input VBAT, VSS, i )
capacitance Ci AVCC, AVSS, 5 15 pF
AVRH
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Embedded in Tomorrow™

Separate Bus Access Synchronous SRAM Mode
(Vce = 2.7V t0 3.6V, Vss = 0V)

Parameter Symbol Pin Name Conditions _ Value Unit Remarks
Min Max
. MCLK,
Address delay time tav MAD[24:0] - 1 9 ns
tesL - 1 9 ns
MCSX delay time '\l\clgLS};(
tcsH - 1 9 ns
trREL - 1 9 ns
MOEX delay time mgLE§(
trReH - 1 9 ns
Data set up ¢ MCLK, ) 19 ) ns
—MCLK 1 time bs MADATA[15:0]
MCLK T — . MCLK, ] 0 ] s
Data hold time PH MADATA[15:0]
tweL MCLK - 1 9 ns
MWEX delay time ;

y tweH MWEX - 1 9 ns
MDQMI1:0] toome MCLK, - 1 ° ns
delay time toom MDQMI[1:0] ) 1 9 ns
MCLK T — MCLK,

Data output time tops MADATA[15:0] MCLK+1 MCLK+18 ns
MCLK T — MCLK,
Data hold time too MADATA[15:0] - 1 18 ns
Note:
—  When the external load capacitance CL= 30 pF
tCYCLE
. <«
MCLK _||_|_|_||_|_|_|_|_|_|
. 1 1
: [-[€ fost tesH
MCSX i | | \ / \__|
§ tav, tav
MAD[24:0] ! Address [ X Address X X
i tReL tREH
MOEX i |
§ toomL toomH toomL toquH
MDQM[L:0] | |
: tweL twen
MWEX |
: tps toH NP
: < | €ton
: RD ( Invalid WD |
MADATA[15:0] | | | |
: tops
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Synchronous Serial (SPI =1, SCINV = 1)
(Vec = 2.7V to 3.6V, Vss = 0V)

Pin . Value ]
Parameter Symbol name Conditions Min Max Unit
Baud rate - - - - 8 Mbps
Serial clock cycle time tscve SCKx Atcyep - ns
SCK|—SOT delay time tsLow SS%}%( -30 +30 ns
. SCKX, .
SIN—SCK? setup time tivsHi SINX Internal shift clock 50 - ns
SCKx operation
SCK1—SIN hold time tsHixi SINX’ 0 - ns
SOT—SCK?1 delay time tsovhi Sé%?)(( 2tevep - 30 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx tcyep + 10 - ns
SCK|—SOT delay time tiove | ol - 50 ns
. SCKX, External shift
SIN—SCK? setup time tivsHe SINX clock operation 10 - ns
SCK1—SIN hold time e | e 20 i ns
SCK falling time tr SCKx - 5 ns
SCK rising time tr 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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)

e\ (S)
M WAV
o IR
Ly Y

MS bit =0

O
n
vl

A —

SCs \ ZL
input - _

% tcspe
i »
_ tcsse éCSHE

L

TAVAYWAY,
- S N Y

tose
g Ao

o S

MS bit =1

A
A

A
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S6E2D5 Series

tscve N
ScK 74 Vor Ve. Vo
——— tsovi ———» tsLovi
SOT /Von “Von
N Vou = VoL
“ tivshi e tshixi
ViH ViH
SIN Vi Vi
MS bit=0
tr
SCK
Vi
SOT Vou
Vr\l
tIVSHE —he tSHIXE
SIN vV, vV,
V, vV,
MS bit=1
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S6E2D5 Series

tcsoi
SCS
output
fcssi tcsHi
€

SCK -
output
SOT
(SPI=0)

SOT

(SPI=1)

MS bit=0
‘tCSDE‘
SCs - D i
input }
J tesse . tcsHe -
SCK ) r
input
toee
SOT
(SPI=0) 71
tose
soT A >< ><
- OHOmO
(S i
MS bit =1
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12.4.13 External Input Timing
(Vcc = 2.7V to 3.6V, Vss = QV)

] . Value ]
Parameter | Symbol Pin Name Conditions Min Max Unit Remarks
ADTG A/D converter trigger input
- 2t *1 - ns
FRCKO cver Free-run timer input clock
ICOx Input capture
Input pulse DTTIOX - 2tcvep*l - ns Waveform generator
: tiINH, tine
width
2tevee +100(*1) ) NS | External interrupt
INTxx, NMIX - N Pt
500(*2) - ns
WKUPx - 500(*3) - ns Deep standby wake up

(*1): teyer indicates the APB bus clock cycle time except stop when in Stop mode, in timer mode.
About the APB bus number which the Multi-function Timer and External interrupt are connected to, see 8.
Block Diagram in this data sheet.

(*2): When in Stop mode, in timer mode.
(*3): When in deep standby RTC mode, in deep standby Stop mode.

tINH tINL
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M Total error: A difference between actual value and theoretical value.

The overall error includes zero-transition voltage, full-scale transition voltage and linearity error.

S6E2D5 Series

Total error
OXFFF —— R
e
| Vst =1.5LSB’
OXFFE —— pommmee —-d
Actual conversion ! !
characteristics E E
OXFFD —— poononoes p--d
= {1LSB’ x (N-1) + 0.5 LSB’} :
1 1
1 1
% 8y o : F"':
o | < -
© : I <> |
2 0x004 —— pooee- 4 reszoo- 4
= 1 1 Vnr
a 1 i (Actually-measured
0x003 —— - pmmmmmmmes : value)
E E Actual conversion
E E characteristics
0X002 —— r-- e ¥
i 4—5 Ideal characterisics
1 1
0x001 —— § oo i
Vy'=0.5LSB' — |  ft—!
i
AVRL . AVRH
Analog input

Vyr— {1 LSB’ X (N-1) + 0.5 LSB’}

Total error of digital output N =

1LSB’
y . _ AVRH - AVRL
1LSB’ (ideal value) = 2096
V21’ (ideal value) = AVRL + 0.5 LSB’ V]
Vest' (ideal value) = AVRH - 1.5LSB’ V]

Vit : A voltage for causing transition of digital output from (N-1) to N

V]

[LSB]
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*6: USB Full-speed connection is performed via twist pair cable shield with 90 Q * 15 % characteristic impedance (Differential

Mode).
USB standard defines that output impedance of USB driver must be in range from 28 Q to 44 Q. So, discrete series

resistor (Rs) addition is defined in order to satisfy the above definition and keep balance.

When using this USB /O, use it with 25 Q to 30 Q (recommendation value 27 Q) Series resistor Rs.

Full-speed Buffer

]

E /" Rs
TxD+ — O 28Q) to 44Q Equiv. Imped.
i Rs
TxD- ' ;m 28Q) to 44Q Equiv. Imped.
J-State Enable ——.J Mount it as external resistance.

Rs series resistor 25 Q to 30 Q
Series resistor of 27 Q (recommendation value) must be added.
And, use "resistance with an uncertainty of 5% by E24 sequence”.

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

D+
90% 90%

10% 10%

R te

Rising time Falling time

See Low-speed load (Compliance load) for conditions of external load.
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B | ow-speed load (Upstream port load) - Reference 1

Low-speed Buffer
LT Rs=270
TxD+ *
Rpd % L C.L = 50pF to 150pF
Y A
: Rs=270
TXD- __ R 1
| ( ) Rpd CL = 50pF to 150pF
3-State Enable —— T ;
S Rpd=15k0
B | ow-speed load (Downstream port load) - Reference 2
Low-speed Buffer
T T Rs=270Q
TxD+ MA— VTERM
E ) CL=
200pF to 600pF Rpu
: Rs=270Q
- Wty
| O C.= Rpu=1.5kQ)
3-State Enable 4 T 200pF to 600pF VTERM=3.6V
M1 ow-speed load (Compliance load)
Low-speed Buffer
T LT Rs=270
TxD+ — MWA——
E ( ) /; CL = 200pF to 450pF
; Rs=270
TD- AN 1
9 CL = 200pF to 450pF
3-State Enable . /77;
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12.10Standby Recovery Time

12.10.1 Recovery Cause: Interrupt/WKUP
The time from recovery cause reception of the internal circuit to the program operation start is shown.

Recovery Count Time
(Vcc = 2.7V to 3.6V, Vss = QV)

Value .
Parameter Symbol Typ Max* Unit Remarks
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 365 667 HS retention
Deep standby Stop mode 365 667 us with R_AM
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

|

«-———— — — — ]

! tienT :
| Interrupt factor
I clear by CPU
|
|
|

CPU
Operation Start

*. External interrupt is set to detecting fall edge.
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