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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

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

2MB (2M x 8)

FLASH

256K x 8

2.7V ~ 5.5V

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

-40°C ~ 125°C (TA)

Surface Mount

176-LQFP

176-LQFP (24x24)
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S6E2C1 Series

Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
TIOA13_ 0 7 7 7 D1
TIOA13 1 Base Timer ch 13 TIOA pin 154 124 100 E12
Base Timer TIOA13_2 34 24 - G6
13 TIOB13_0 31 22 19 G4
TIOB13 1 Base Timer ch 13 TIOB pin 155 125 101 E13
TIOB13_2 35 25 - H4
TIOA14 0 183 151 121 D8
TIOA14_1 Base Timer ch 14 TIOA pin 89 74 - M9
Base Timer TIOA14_2 204 - - -
14 TIOB14 0 182 150 120 c8
TIOB14_1 Base Timer ch 14 TIOB pin 90 75 - L9
TIOB14_2 203 - - -
TIOA15_0 187 155 125 B7
TIOA15_1 Base Timer ch 15 TIOA pin 78 63 - K5
Base Timer TIOA15_2 206 - - -
15 TIOB15_0 186 154 124 F8
TIOB15 1 Base timer ch 15 TIOB pin 79 64 - K6
TIOB15_2 205 - - -
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S6E2C1 Series

Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
MADATAO0O0_O 2 2 2 B2
MADATAO1_0O 3 3 3 Cc2
MADATAOQ02_0 4 4 4 C3
MADATAO03_0 5 5 5 D5
MADATAO4_0 6 6 6 D2
MADATAO5_0 7 7 7 D1
MADATAO6_0 8 8 8 D3
MADATAQ7_0 9 9 9 D4
MADATAO08_0 14 13 10 ES5
MADATAQ9_0 15 14 11 F1
MADATA10_0O 16 15 12 F2
MADATA11_0O 17 16 13 F3
MADATA12_0 18 17 14 F4
MADATA13_0 23 18 15 F5
MADATA14 0 24 19 16 F6
MADATA15_0 | External bus interface data bus 25 20 17 G2
MADATA16_0 (address/data multiplex bus) 10 - - -
MADATA17_0 11 - - -
MADATA18_0 12 - - -
External MADATA19 0 13 - - -
bus MADATA20_0 19 - - -
MADATA21_0 20 - - -
MADATA22_0 21 - - -
MADATA23_0 22 - - -
MADATA24_0 26 - - -
MADATA25_0 27 - - -
MADATA26_0 28 - - -
MADATA27_0 29 - - -
MADATA28_0 33 - - -
MADATA29 0 51 - - -
MADATA30_0 52 - - -
MADATA31_0 53 - - -
MDQMO_0 30 21 18 G3
MDQM1_0 External bus interface byte mask 31 22 19 G4
MDQM2_0 signal output pin 34 - - -
MDQM3_0 35 - - -
External bus interface address
MALE_O latch enable output signal for 211 171 139 C4
multiplex
MRDY 0 E)Ss(rinni)lut;ussi g|:1]Eaelrface external 80 65 55 L6
MCLKOUT_0 | External bus clock signal 32 23 20 G5
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S6E2C1 Series

Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
P30 34 24 - G6
P31 35 25 - H4
P32 36 26 21 H2
P33 37 27 22 J1
P34 38 28 23 H3
P35 41 31 26 H6
P36 42 32 27 J5
P37 General-purpose 1/O port 3 43 33 28 J4
P38 44 34 29 J3
P39 45 35 30 J2
P3A 46 36 31 K1
P3B 47 37 32 K2
P3C 48 38 33 K3
P3D 49 39 34 K4
GPIO P3E 50 40 35 L1
P40 56 46 38 N2
P41 57 47 39 N3
P42 58 48 40 M3
P43 59 49 41 L4
P44 60 50 42 M4
P45 61 51 43 N4
P46 73 58 50 P5
P47 General-purpose /O port 4 74 59 51 P6
P48 76 61 53 N6
P49 77 62 54 M6
P4A 65 - - -
P4B 66 - - -
P4C 67 - - -
P4D 68 - - -
PAE 69 - - -
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S6E2C1 Series

Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
PAO 2 2 2 B2
PA1 3 3 3 Cc2
PA2 4 4 4 C3
PA3 5 5 5 D5
PA4 6 6 6 D2
PA5 7 7 7 D1
PAG 8 8 8 D3
PA7 9 9 9 D4
PAS General-purpose 1/O port A " 3 10 =
PA9 15 14 11 F1
PAA 16 15 12 F2
PAB 17 16 13 F3
PAC 18 17 14 F4
PAD 23 18 15 F5
PAE 24 19 16 F6
GPIO PAF 25 20 17 G2
PBO 126 102 - J10
PB1 127 103 - J9
PB2 128 104 - H10
PB3 129 105 - Ji4
PB4 138 112 - G13
PB5 139 113 - F14
PB6 140 114 - G12
PB7 141 115 - Gl
General-purpose I/O port B
PB8 119 - - -
PB9 120 - - -
PBA 121 - - -
PBB 122 - - -
PBC 148 - - -
PBD 149 - - -
PBE 150 - - -
PBF 151 - - -
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Embedded in Tomorrow

S6E2C1 Series

Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
SIN7_0 Multi-function serial interface ch 7 14 13 10 E5
SIN7_1 input pin 103 - - -
SOT7_0 Multi-function serial interface ch 7
(SDA7_0) | output pin. 15 14 1 F1
This pin operates as SOT7 when
SOT7 1 itis used in a UART/CSIO/LIN
SDA7 1 (operation modes 0 to 3) and as 102 - - -
( ) SDA7 when it is used in an 1°C
(operation mode 4).
SCK7_0 Multi-function serial interface ch 7
Multi- (SCL7 0) | clock I/O pin. 16 15 12 F2
Function This pin operates as SCK7 when
Serial SCK7_1 itis used in a CSIO (operation 101
7 (SCL7_1) mode 2) and as SCL7 when it is ) ) )
used in an I12C (operation mode 4).
SCS70_0 Multi-function serial interface ch 7 17 16 13 F3
SCS70 1 chip select 0 input/output pin 94 - - -
SCS71_0 Multi-function serial interface ch 7 18 17 14 F4
scs71.1 chip select 1 input/output pin 95 - - -
SCS72_0 Multi-function serial interface ch 7 10 10 - E2
scs72.1 chip select 2 input/output pin 68 - - -
SCS73_0 Multi-function serial interface ch 7 1u 1 - E3
SCS73 1 chip select 3 input/output pin 69 - - -
SIN8_0 Multi-function serial interface ch 8 91 76 60 K9
SIN8_1 input pin 138 112 - G13
SOT8 0 Multi-function serial interface ch 8
(SDA8_0) | output pin. 92 77 61 P10
This pin operates as SOT8 when
Multi- SOTS 1 itis used in a UART/CSIO/LIN
Eunction SDAS 1 (operation modes 0 to 3) and as 139 113 - F14
Serial ( 1) SDAB8 when it is used in an 1°C
8 (operation mode 4).
SCK8 0 Multi-function serial interface ch 8
(SCL8 0) | clock I/O pin. 93 8 62 N10
This pin operates as SCK8 when
SCK8_1 itis used in a CSIO (operation
(SCL8_1) mode 2) and as SCL8 when it is 140 114 ) G12
used in an I12C (operation mode 4).
SIN9_0 Multi-function serial interface ch 9 82 67 57 L8
SIN9 1 input pin 120 - - -
SOT9 0 Multi-function serial interface ch 9
(SDA9 0) | output pin. 83 68 58 K8
This pin operates as SOT9 when
Multi- SOT9 1 it is used in a UART/CSIO/LIN
Eunction (SDA9_1) (operation modes 0 to 3) and as 121 - - -
Serial - SDA9 when it is used in an 1>C
9 (operation mode 4).
SCK9 0 Multi-function serial interface ch 9
(SCL9_0) clock I/O pin. 84 69 59 J8
= This pin operates as SCK9 when
SCK9 1 it is used in a CSIO (operation
(SCL9 1) mode 2) and as SCL9 when it is 122 - - -
- used in an I12C (operation mode 4).
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Embedded in Tomorrow

S6E2C1 Series

P-ch I }F Digital output

R

N-ch }F Digital output

Pull-up resistor control

' Digital input

Standby mode control

%{13

Analog input

Input control

Type Circuit Remarks
C
@o Do Digital input
- Open drain output
N-ch } Digital output - CMOS level hysteresis input
E
P-ch }F }f Digital output + CMOS level output
- CMOS level hysteresis input
+ Pull-up resistor control
* hd - Standby mode control
+ Pull-up resistor:
N-ch }f Digital output approximately 50 kQ
R * loy=-4 mA, lo.=4 mA
+ When this pin is used as an I12C
pin, the digital output P-ch
Pull-up resistor control transistor is always off.
7 »—> Digital input
Standby mode control
F

+ 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 I1°C

pin, the digital output P-ch
transistor is always off.
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Type Circuit Remarks
G
P-ch F P-ch F Digital output + CMOS level output
+ CMOS level hysteresis input
+ Pull-up resistor control
* e + Standby mode control
+ Pull-up resistor:
N-ch }f Digital output approximately 50 kQ
R * lon= -12 mA, loL= 12 mA
+ When this pin is used as an 1°C
pin, the digital output P-ch
. transistor is always off.
Pull-up resistor v
control
7 Digital input
Standby mode
control
H

I—— Digital output

When the GPIO is selected.

+ CMOS level output

+ CMOS level hysteresis input
I—— Digital output - With standby mode control

I )D:) Digital input
Standby mode

control
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Memory Map (2) During Dual Flash mode

S6E2C1 Series

S6E2C1AH/I/L

0x2020_0000

0x2010_0000
0X200F_8000

SA9-23(#1) (64KBX15)

SAO0-3(#1) (8KBx4)

0x2004_8000

Resened

0x2004_0000

SRAM2
32 Khytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Resened

Ox1FFD_0000

SRAMO
192 Kbytes

0x0041_0000

Resened

0x0040_8000

Resened

0x0040_6000

SA3(#0) (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming / HTM

0x0040_0000

Security

0x0010_0000

Resenved

0x0000_0000

SA9-23(#0) (64KBX15)

SAB(#0) (32KB)
SA4-7(#0) (8KBx4)

salAqiN T
yse|qurey

yselrena

S6E2C19H/J/L

0x2020_0000

Reserved

0x2018_0000

0x2010_0000
0x200F_8000

SA9-15(#1) (64KBX7)

SAO0-3(#1) (8KBx4)

0x2004_8000

Reserved

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Reserved

OXLFFE_0000

SRAMO
128 Kbytes

0x0041_0000

Resenved

0x0040_8000

Resenved

0x0040_6000

SA3(#0) (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming / HTM

0x0040_0000

Security

0x0010_0000

Resened

0x0000_0000

SAY-23(#0) (64KBx15)

SAB(#0) (32KB)

SA4-7(#0) (8KBx4)

selkqn T
uselqurepy

W)
=t
o
)
D
»
=

S6E2C18H/I/L

0x2020_0000

0x2010_0000

w
S &
A
g T
=3
o o
0w =

Resened

0x200F_8000

SA0-3(#1) (8KBx4)

0x2004_8000

Resened

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Resened

Ox1FFF_0000

SRAMO
64 Kbytes

0x0041_0000

Resened

0x0040_8000

Resened

0x0040_6000

SA3(#0) (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming / HTM

0x0040_0000

0x0010_0000

Security

Resenved

0x0000_0000

SA9-23(#0) (64KBX15)

salAgiN T
yse|qurey

SAB8(#0) (32KB)
SA4-7(#0) (8KBx4)

|
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Embedded in Tomorrow

S6E2C1 Series

Power-On ) RuUnN
o Risoe\“:,_or INITX Ilr?;a(;/rlrfgl mode Timer mode, Deep Standby RTC Re%g]efrom
S Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Stand%y
" _ Detection State State mode Stop mode State Stop mode State mode State
5 | Function St State
= ate
3 Group
%)
E Power Power Supply Power Power Supply Power Supply Power
Supply Stable Supply Stable Stable Supply
Unstable Stable Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Exiernal Maintain
interrupt Setting Setting Setting .
- ; X previous
enable disabled | disabled | disabled state GPIO
selected o - L
Maintain | Maintain selected, | Hi-Z/internal
K Resource previous | previous internal input fixed GPIO
otgiglr;an Hi-z/ Hi-z/ state state Hi-Z/internal | input fixed at0 selected
Hi-Z input input input fixed at0
selected enabled | enabled at0
GPIO
selected
Hi-zl e HiZD o HiZ Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
internal internal | internal . . . . .
inout inout inout internal internal internal internal internal
Analog NP np np input fixed | input fixed | inputfixed | inputfixed | input fixed
X . fixed at | fixed at fixed
input Hi-Z o/ o/ at o/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analog analog | analog gnalog apalog gnalog analog analog
input input input input input input input input
L enabled enabled enabled enabled enabled
enabled | enabled | enabled
Resource
other than Maintain | Maintain | Hi-Z/internal se(IBeF::Itce)d Hi-Z/internal
above Setting Setting Setting revious revious input fixed internal’ input fixed GPIO
selected disabled | disabled | disabled P P P . . p selected
state state ato input fixed at0
GPIO
ato
selected
Hi-zl e HiZl o HiZ Hi-Z/ Hi-Z/ Hi-Z/ Hi-z/ Hi-Z/
internal internal | internal . . . . .
inout inout inout internal internal internal internal internal
Analog np P P input fixed | input fixed | inputfixed | inputfixed | input fixed
. . fixed fixed fixed
input Hi-Z at 0/ at 0/ at 0/ at 0/ at 0/
at 0/ at 0/ at 0/
selected analog analog analog analog analog
analog analog | analog . - . - -
) ) - input input input input input
input input input
enabled enabled enabled enabled enabled
enabled | enabled | enabled
M _External Maintain
interrupt .
enable previous
state GPIO
selected L L S
. . . Maintain | Maintain selected, | Hi-Z/internal
Resource | Setting Setting Setting . . : . . GPIO
- . . previous | previous internal input fixed
other than | disabled | disabled | disabled N . fixed 0 selected
above state state I—!|-Z/|nt_ernal input fixe at
selected |npl;tt f(I)XGd ato
GPIO
selected
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Embedded in Tomorrow

S6E2C1 Series

Power-On
. Run
Reset or Device . Return from
9 Low- INITX Internal mode Timer mode, Deep Standby RTC Deep
> Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Standby
" _ Detection State State mode Stop mode State Stop mode State mode State
5 | Function St State
= ate
3 Group
n
Power Power Power
E Supply Power Supply Supply Power Supply Power Supply Supply
Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
inTé-rﬁgl intg-rﬁial inTgrﬁ;I Hi-z/ Hi-z/ Hi-Z/ Hi-2/ Hi-z/
inout inout inout internal internal internal internal internal
Analog np P np input fixed | input fixed | inputfixed | inputfixed | input fixed
. . fixed fixed fixed
input Hi-Z ato/ at o/ at o/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analog analog analog analog analog
analog analog | analog . - . - -
input input input input input input input input
enabled enabled enabled enabled enabled
enabled | enabled | enabled
Trace Trace
selected output
R GPIO
tﬁS?ltjk:Ci Settin Settin Settin Maintain | Maintain selected, | Hi-Z/internal GPIO
other tha - 9 . 9 . 9 previous | previous P internal input fixed
above disabled | disabled | disabled state state I—!l—lentgrnaI input fixed at 0 selected
selected input fixed at 0
GPIO ato
selected
moreal | imoreal | inereal | M2 Hi-2/ Hi-2/ Hi-2/ Hi-2/
inout inout inout internal internal internal internal internal
Analog np p np input fixed | input fixed |inputfixed | inputfixed | input fixed
. . fixed fixed fixed
input Hi-Z at 0/ at 0/ at o/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analog analog analog analog analog
analog analog | analog input input input input input
Input Input Input enabled enabled enabled enabled enabled
enabled | enabled | enabled
Trace Trace
selected output
0]
E:;;?:Sai Maintain
enablg o o previous GPIO o
selected Setting Setting Setting Maln_taln Maln_taln state s_elected, I—_||-Z/|nt_ernal GPIO
- ; . previous | previous internal input fixed
Resource | disabled | disabled | disabled state State input fixed ato selected
other than at0
above Hi-Z/internal
selected input fixed
GPIO ato
selected
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Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Typ Max
Vcc 245V,
lo. =4 mA
4 mA type Vss - 0.4 \%
Vec <45V,
loL =2 mA
Vcc 245V,
8 lo. =8 mA 0
mA type Vec <4.5YV, Vss i 4 v
loL =4 mA
Vcc24.5Y,
L level output lo. = 10 mA i
voltage VoL 10 mA type Voo <45V, Vss 0.4 Vv
lo. =8 mA
Vcc 245V,
12 mAt lo. = 12 mA v 0.4 v
mAtype Vec <45V, ss ) :
lo. =8 mA
Vcc24.5Y,
loL =4 mA
. At GPIO
The pin doubled as 12C Vcc <45V, Vs i 04 v
Fm+ loL = 3 MA )
Vec£4.5V, At 12C
loL = 20 mA Fm+
Input leak
current e i . -5 - +5 HA
Pull-up _ Vee 245V 25 50 100
resistor Rpu Pull-up pin kQ
value Vec <45V 30 80 200
Other than
Input Vvec,
capacitance Cin A\\//%Ag ’ X\\/SS\?S - - 5 15 pF
AVRH
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12.4 AC Characteristics

12.4.1 Main Clock Input Characteristics
(Vecc = AVeec = 2.7V 10 5.5V, Vss = AVss = OV, Ta = -40°C to +105°C)

Pin . Value )
Parameter Symbol Name Conditions i v Unit Remarks
in ax
Vcc24.5V 4 48 MHz When crystal oscillator is
Vcc <45V 4 20 connected
Input frequency fcH Veoz45V 2 23
ce=2 MHz | When using external clock
Vcc <45V 4 20
X0, Vcc24.5V 20.83 250 .
Input clock cycle teyin X1 Vec <45V 50 250 ns When using external clock
CcC .
Input clock pulse width - 'IDD‘AV’VHL//ttCCYYLL: 45 55 % | When using external clock
Input clock rise time and tcr, .
fall time tor - - 5 ns When using external clock
fec - - - 200 MHz | Base clock (HCLK/FCLK)
Internal operating clock ™ fcpo - - - 100 MHz | APBObus clock 2
frequency feps - - - 200 | MHz | APB1bus clock 2
fcp2 - - - 100 MHz | APB2bus clock "2
tevee - - 5 - ns Base clock (HCLK/FCLK)
Internal operating clock " tevepo - - 10 - ns APBObus clock "2
cycle time — - - 5 - ns | APBlbus clock
tcvepz - - 10 - ns APB2bus 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 more about each APB bus to which each peripheral is connected, see 8. Block Diagram in this data sheet.

tcyin
08 x Ve - XXOS x Vo 7 _____ 0.8 x Vce
X0 / N 0.2 xVce S GO EEEE 0.2 x Ve
X PwnH b PwL
tcr tcr
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NAND Flash Mode

S6E2C1 Series

(Vcc = 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 1 time tbs - NRE MADATA[31: 0] - 20 - ns
MNREX T — . MNREX, 0
Data hold time DH-NRE | \IADATA[31: 0] ) - ns
MHCVLEEXTd:Iay time tALEH - NWEL I\I\:m\f\\ll_EE)& - MCLKxm-9 MCLKxm+9 ns
MNALE | —
MNWEdeeIay time TALEL - NWEL mm\?/I_EEX - MCLKxm-9 MCLKxm+9 ns
MNWEX delay time teLEH - NwEL MNWEX - MCLKxm-9 | MCLKxm+9 | ns
MNWEX T —
MNCLE delay time INWEH - CLEL RAA“\C,:VLEEX - 0 MCLKxm+9 | ns
MNWEX
Min pulse width twew MNWEX - MCLKxn-3 - ns
MNWEX | — . MNWEX, ] 9 5 "
Data output time NWEL - DV MADATA[31: 0]
MNWEX T — MNWEX,
Data hold time IWEH-DX | \IADATA[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

tCYCLE

MCLK

tNREW

MADATA([31: 0]

Vi
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12.4.12 CSIO (SPI) Timing

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

Pin . Vec <45V Vec24.5V )
Parameter Symbol Name Conditions Unit
Min Max Min Max
Baud rate - - - 8 - 8 Mbps
Serial clock cycle time tscyc SCKx Atcyep - Atcyep - ns
. SCKX,
SCK|—SOT delay time tsLow SOTx Internal shift -30 + 30 -20 +20 ns
SIN—SCK1? SCKX, clock
setup time bvsHi SINX operation 50 i 30 i ns
SCK1—SIN hold time toix | e 0 : 0 : ns
Serial clock L pulse width tsLsH SCKx 2tcvep - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKXx tcvep + 10 - tevep + 10 - ns
SCK|—SOT delay time tlove | ager - 50 : 30 | ns
SIN—-SCKp t scky, | Beee S 10 . 10 . ns
setup time IVSHE SINX )
: SCKx operation
SCK1—SIN hold time tsHixe SINx’ 20 - 20 - ns
SCK fall time tr SCKx - 5 - 5 ns
SCK rise time R SCKx - 5 - 5 ns

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

— tcyer 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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(3) tcsoi
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output

tcssi fcshi
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output
SOT
R
S
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input / i
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SCK 4 |
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toee
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High-Speed Synchronous Serial (SPI =0, SCINV =1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin . Vcc <45V Vcc24.5V )
Parameter Symbol Name Conditions Unit
Min Max Min Max
Serial clock cycle time tscyc SCKx 4tcyep - Atcycp - ns
SCK1—SOT delay time tsHowi SS%*?" -10 +10 -10 +10 | ns
X Internal shift
_ SCKXx, cIocI§ 14
SIN—SCK] setup time tivsLi SINX operation 12.5% - 12.5 - ns
SCK|—SIN hold time tsLna SSC”\KD’:’ 5 - 5 - ns
Serial clock L pulse width tsLsH SCKXx 2tcvep - 5 - 2tcyep - 5 - ns
Serial clock H pulse width tsHsL SCKx tevep + 10 - tevep + 10 - ns
SCK1—SOT delay time tsHove | oo - 15 : 15 | ns
SCKx External shift
SIN—SCK| setup time tivsLE SINx' clock 5 - 5 - ns
operation
SCK|}—SIN hold time tsLixe SSCI:E;((, 5 - 5 - ns
SCK fall time tr SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns

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

— tcver 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 following pins:

No chip select: SIN4_0, SOT4_0, SCK4_0
Chip select: SIN6_0, SOT6_0, SCK6_0, SCS60_0, SCS61_0, SCS62_0, SCS63_0

— When the external load capacitance CL = 30 pF. (For *, when CL = 10 pF)
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12.4.17 ETM/ HTM Timing

S6E2C1 Series

(Vcc = 2.7V to 5.5V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions ] Unit Remarks
Min Max
Vce 2 4.5V 2 9 ns
Data hold teTMH TRACECU_(’ «<
TRACED[15: 0] Vee <4.5V 2 15
TRACECLK 1 Vce 2 4.5V 50 MHz
frequency TRACE TRACEGLK Vee <4.5V 32 MHz
TRACECLK i Vce 2 4.5V 20 - ns
TRACE
clock cycle Voo <4.5V 31.25 - ns
Note:
— When the external load capacitance CL = 30 pF.
| tovee !
e
|
| |
HCLK " Vou " Vou
| |
! tmace ‘
le »!
: | :
TRACECLK 1 Von — Voo 1 Von
I | |
| |
! termn termm :
e -
| |
|

TRACED[15: 0] < Von
! Vor
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12.4.18 JTAG Timing

S6E2C1 Series

(Vcc = 2.7V to 5.5V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
TMS, TDI setup ti t TCK, Vec245V 15
y setup time JTAGS TMS, TDI Vee <45V - ns
. TCK, Vec=245V
TMS, TDI hold time tiTAGH TMS, TDI Voo <45V 15 - ns
i TCK, Vec 245V - 25
TDO delay time tiTaGD DO Vee <45V . 45 ns
Note:
— When the external load capacitance CL = 30 pF.
| |
| |
TCK U Voujé
Vou™ |
: tHAGS : tI[AGH |
1 o
1 “ Von - Von ™
TMS/TDI | >< v Yo
+ |
1 1 1
| timacn !
-
TDO OH
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12.10Standby Recovery Time

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

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

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 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
|
MMM
|
tionT
Interrupt factor
clear by CPU
CPU
Operation Start

*. External interrupt is set to detecting fall edge.
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