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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"

Active

ARM® Cortex®-M4F

32-Bit Single-Core

180MHz

CANbus, CSIO, EBI/EMI, Ethernet, I2C, LINbus, SD, SmartCard, SPI, UART/USART, USB
DMA, I2S, LVD, POR, PWM, WDT
153

512KB (512K x 8)

FLASH

128K x 8

2.7V ~ 5.5V

A/D 32x12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

176-LQFP

176-LQFP (24x24)
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Pin Number

LQFP-176

LQFP-144

Pin Name

/0
Circuit
Type

Pin State
Type

15

PAD

SCK3_0
(SCL3_0)

TIOB9_0

MADATA13_0

19

16

PAE

ADTG_0

SOT3_0
(SDA3_0)

TIOB10_0

MADATA14_0

20

17

PAF

SIN3_0

TIOB11 0

INT16_0

MADATA15_0

21

18

P08

TIOB12_0

INT17_0

MDQMO_0

22

19

P09

TIOB13 0

INT18_0

MDQM1_0

23

20

POA

ADTG_1

MCLKOUT_0

24

P30

MI2SWS1_1

RX0_1

TIOB11_2

INTOL_2

25

P31

MI2SMCK1_1

TX0_1

TIOA12_2

26

21

P32

INT19_0

S_DATAL O

27

22

P33

FRCKO_0

S_DATAO_0
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Pin Number
Modul Pin N F ti
odule in Name unction LQFP 176 LQFP 144
SIN7_O  |Multi-function serial interface ch 7 input 13 10
SIN7_1 pin 46 38
SOT7_0 |Multi-function serial interface ch 7 output 14 1
(SDA7_0) |pin
This pin operates as SOT7 when itis
SOT7 1 used in a UART/CSIO/LIN (operation
(SDA7_1) |modes 0 to 3) and as SDA7 when it is 47 39
- used in an 12C (operation mode 4).
SCK7_0 Multi-function serial interface ch 7 15 12
) (SCL7_0) |clock I/O pin
Multi- This pin operates as SCK7 when it is
Function SCK7 1 used in a CSIO (operation mode 2) and
Serial (SCL7_1) |as SCL7 whenitis used in an I°C 48 40
7 - (operation mode 4).
SCS70_0  |Multi-function serial interface ch 7 chip 16 13
SCS70_1  [select 0 input/output pin 49 a1
SCS71_0  |Multi-function serial interface ch 7 chip 17 14
SCS71_1 |select 1 input/output pin 50 42
SCS72_0  |Multi-function serial interface ch 7 chip 10 -
SCS72_ 1 |select 2 input/output pin 51 43
SCS73_0  |Multi-function serial interface ch 7 chip 11 -
SCS73_ 1 |[select 3 input/output pin 58 -
SINB_O0  |Multi-function serial interface ch 8 input 70 60
SINg_1 PN 111 -
SOT8_0 Multi-function serial interface ch 8 output 7 61
(SDA8_0) |pin
) This pin operates as SOT8 when it is
Multi- SOT8 1 |usedin a UART/CSIO/LIN (operation
Function (SDA8_1) |modes 0 to 3) and as SDA8 when it is 112 -
Serial - used in an I12C (operation mode 4).
8 SCK8 0 Multi-function serial interface ch 8 clock 72 62
(SCL8_0) |l/Opin
This pin operates as SCK8 when it is
SCKS8 1 used in a CSIO (operation mode 2) and
(SCL8_1) |as SCL8 whenitis used in an I°’C 113 -
- (operation mode 4).
SIN9_O  |Multi-function serial interface ch 9 input 68 58
SIN9_1  |Pin 97 81
SOT9_0 Multi-function serial interface ch 9 output 67 57
(SDA9_0) |pin
) This pin operates as SOT9 when it is
Multi- SOT9 1 |usedin a UART/CSIO/LIN (operation
Function (SDA9_1) |modes 0 to 3) and as SDA9 when it is 98 82
Serial - used in an 12C (operation mode 4).
9 SCK9_0 Multi-function serial interface ch 9 clock 66 56
(SCL9_0) |l/Opin
This pin operates as SCK9 when it is
SCK9 1 used in a CSIO (operation mode 2) and
(SCL9 1) |as SCL9 whenitis used in an I2C 99 83
- (operation mode 4).
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. . Pin Number
Module Pin Name Function LQFP 176 LOFP 144
AINO_O 46 38
AINO_1 QPRC ch 0 AIN input pin 75 65
AINO_2 103 -
Quadrature
Position/ BINO_O 47 39
Revolution BINO_1 QPRC ch 0 BIN input pin 76 66
Counter BINO_2 104 -
0 ZINO_0 48 40
ZINO_1  |QPRC ch 0 ZIN input pin 77 67
ZINO_2 105 -
AIN1_0 35 30
AIN1_ 1 QPRC ch 1 AIN input pin 14 11
AIN1 2 111 -
Quadrature
Position/ BIN1_0 36 31
Revolution BIN1 1 QPRC ch 1 BIN input pin 15 12
Counter BIN1_2 112 -
! ZIN1_0 37 32
ZIN1_1 QPRC ch 1 ZIN input pin 16 13
ZIN1_2 113 -
RTCCO_0 |0.5 seconds pulse output pin of 171 139
Real-time RTCCO 1 |real-time clock 9 9
clock SUBOUT 0 ) 171 139
Sub-clock output pin
SUBOUT_1 9 9
UDMO USB ch 0 device/host D — pin 174 142
USBO UDPO USB ch 0 device/host D + pin 175 143
UHCONXO0 |USB ch 0 external pull-up control pin 171 139
UbDM1 USB ch 1 device/host D — pin 130 106
USB1 UDP1 USB ch 1 device/host D + pin 131 107
UHCONX1 |USB ch 1 external pull-up control pin 125 101
WKUPO Fl?i(;eg)o standby mode return signal input 128 104
Low power WKUP1 D_eep standby mode return signal input 13 10
consump- pin 1
n?c?ge WKUP2 Ei(ra]ezp standby mode return signal input 66 56
WKUP3 ;?iﬁe?? standby mode return signal input 172 140
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Memory Map (2)

S6E2G Series

SBE2GM8H/J

0x4000_0000

0x2400_0000

Reserved

0x2200_0000

32 Mbytes
Bit band alias

0x2004_8000

Reserved

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Reserved

O0x1FFE_0000

SRAMO
128 Kbytes

0x0040_8000

Reserved

0x0040_6000

SA3 (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming

0x0040_0000

Security

0x0010_0000

Reserved

SO §
yse|juiely

SA16-23 (64KBx8)

SA9-15 (64KBx7)

SASHD) (32KB)

0x0000_0000

SAA7(#H)) (BKEx4)

sal A |
yse|Juigpy

S6E2GMBH/J

0x4000_0000

0x2400_0000

Reserved

0x2200_0000

32 Mbytes
Bit band alias

0x2004_8000

Reserved

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Khytes

0x2000_0000

Reserved

0x1FFF_0000

SRAMO
64 Kbytes

1x0040_8000

Reserved

1x0040_6000

SA3 (8KB)

1x0040_4000

General purpose

1x0040_2000

CR trimming

1x0040_0000

Security

0x0008_0000

Reserved

SAS-15 (64KBx7)

SABHD) (39KB)

0x0000_0000

SA4-7(HO) (BKEx4)

SeAgN Z1LG

Yse|Julely

salhqy 8

yse|quiep

* See S6E2GM/GK/GH/G3/G2 Series Flash Programming Manual to confirm the detail of flash Memory.
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S6E2G Series

~
Power-On
Relj)?:l_or INITX Ilr?fgrlrfgl Run mode Timer mode, Deep Standby RTC Ret%?e;‘)rom
1) Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Standby
o
> Detection State State mode State Stop mode State Stop mode State mode State
g Function State
& Group
@ Power Power Power
= Supply Power Supply Supply Power Supply Power Supply Supply
o Stable Stable Stable
Unstable Stable Stable
- INITX=0 | INITX=1 INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Analog output % %3
selected
External Lo
interrupt N:Z'\;g’:z GPIO
enable Hi-z/ Hi-z/ Maintain P state selected, | Hi-Z/internal GPIO
J selected Hi-Z inout inout previous internal input| input fixed selected
P P state Maintain fixed at0
Resource enabled | enabled !
previous at0
other than
above state Hi-Z/internal
selected input fixed
ato0
GPIO
selected
External Maintain
interrupt Setting | Setting | Setting revious
enable disabled | disabled | disabled p
state
selected GPIO
Resource Maintain Maintain selected, | Hi-Z/internal GPIO
K other than previous previous internal input| input fixed selected
above Hi-z/ | Hi-z/ state state Hi-Z/internal | fixed at0
selected Hi-Z input input input fixed ato
enabled | enabled ato
GPIO
selected
Hi-z/ Hi-z/ . . .
internal | internal Hi-z/ _Hizl Hi-z/ _ H-Z Hi-z/ _ Hi-Z
. . . . internal input| . . internal input| . . internal input
input input | internal input fixed internal input fixed internal input fixed
Analog input Hi-Z fixed at | fixed at fixed at o/ fixed at o/ fixed at o/
selected o/ o/ at 0/ analo at 0/ analo at 0/ analo
analog | analog analog in utg analog in utg analog in utg
input input | input enabled ena?)led input enabled enaFt))Ied input enabled ena%led
L enabled | enabled
Resource
other than GPIO
above . . . Maintain Maintain Hi-Z/internal | selected, Hi-Z/internal
Setting Setting | Setting . . . . . . . ) GPIO
selected . - - previous previous input fixed |internal input| input fixed
disabled |disabled | disabled state state ato fixed at 0 selected
GPIO at0
selected
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S6E2G Series

-
Power-On
Reset or INITX Device Run mode Timer mode, Deep Standby RTC Return from
Low- Internal Deep
1) Input or Sleep RTC mode, or mode or Deep Standby
S Voltage State Reset mode State Stop mode State Stop mode State Standby
2 Detection State P p mode State
g Function State
& Group
e P P P
_QE_ S&‘:‘ﬁ; Power Supply Sl?gvpel; Power Supply Power Supply Sl?gvpel;
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 -
Hi-z/ Hi-z/ . . .
internal | internal Hi-z/ _H-Zl Hi-z/ _H-Z/ Hi-z/ _H-z/
. . . . internal input| . . internal input| . . internal input
input input | internal input ! internal input ) internal input )
. ) ) ) fixed ) fixed ) fixed
Analog input Hi-Z fixed fixed fixed at 0/ fixed at o/ fixed at o/
selected at 0/ at 0/ at 0/ at 0/ at 0/
analog analog analog
analog | analog analog ) analog ) analog )
) ) . input : input . input
input input | input enabled bled input enabled bled input enabled bled
enabled | enabled enable enable enaple
M External
interrupt Maintain
enable previous state
selected GPIO
other than disabled |disabled | disabled P P fixed P P 0 selected
ahove state state Hi-Z/internal Ixe at
selected input fixed ato
ato
GPIO
selected
Hi-z/ Hi-z/ : . .
internal | internal Hi-z/ ezl Hi-z/ _ Hizl Hi-z/ _ Hi-Z
. . . . internal input| . . internal input| . . internal input
input input | internal input ) internal input ) internal input )
. ) ) ) fixed ) fixed ) fixed
Analog input Hi-Z fixed fixed fixed at o/ fixed at o/ fixed at o/
selected ato/ at 0/ at 0/ at 0/ at 0/
analog analog analog
analog | analog analog . analog . analog .
) ) . input : input . input
input input | input enabled input enabled input enabled
enabled | enabled enabled enabled enabled
N Trace Trace
selected output
Resource Maintain Maintain seCI;eF::Itgd Hi-Z/internal
other than Setting Setting | Setting . . . L ' . fixed GPIO
above disabled |disabled | disabled | P'€V'OUYS Previous | j-zjinternal |Internalinput input fixe selected
state state ; ; fixed ato0
selected input fixed
at0 at0
GPIO
selected
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Power-On
Reset or INITX Device Run mode Timer mode, Deep Standby RTC Return from
Low- Internal Deep
1) Input or Sleep RTC mode, or mode or Deep Standby
S Voltage State Reset mode State Stop mode State Stop mode State Standby
2 Detection State P p mode State
g Function State
& Group
e P P P
_QE_ S&‘:‘ﬁ; Power Supply Sl?gvpel; Power Supply Power Supply Sl?gvpel;
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 -
Hi-z/ Hi-z/ . . .
internal | internal Hi-z/ _H-Z/ Hi-z/ _H-Z/ Hi-z/ _Hez/
. . . . internal input| . . internal input| . . internal input
input input | internal input ! internal input ) internal input )
. ) ) ) fixed ) fixed ) fixed
Analog input Hi-Z fixed fixed fixed at 0/ fixed at o/ fixed at o/
selected at 0/ at 0/ at 0/ at 0/ at 0/
analog analog analog
analog | analog analog ) analog ) analog )
) ) . input : input . input
input input | input enabled input enabled input enabled
enabled enabled enabled
enabled | enabled
Trace Trace
selected output
@)
External
interrupt Maintain
enable o ~ |previous state|  GPIO o
selected Setting | Setting | Setting Mam_tam Mam_tam _ selectgd, I—!l-Z/lnt_ernaI GPIO
- - - previous previous internal input| input fixed
disabled |disabled | disabled ) selected
Resource state state fixed ato
other than at0
above Hi-Z/internal
selected input fixed
at0
GPIO
selected
Hi-z/ Hi-z/ . . .
internal | internal Hi-z/ _Hi-Z/ Hi-z/ _H-zZ/ Hi-z/ iz
. . . . internal input| . . internal input| . . internal input
input input | internal input . internal input ) internal input )
. ) ) ) fixed . fixed ) fixed
Analog input Hi-z fixed at | fixed at fixed at o/ fixed at of fixed at o/
selected o/ o/ at 0/ at 0/ at 0/
analog analog analog
analog | analog analog . analog . analog .
. ) . input . input . input
input input | input enabled input enabled input enabled
enabled enabled enabled
enabled | enabled
P| wkupP Maintain WKUP Hi-Z/
enabled revious state Input WKUP input
P enabled enabled
Resource intai intai
other than Setting | Setting | Setting Mam_tam Mam_tam GPIO GPIO
disabled | disabled | disabled previous previous lected
above Isabled | disabled | disable state state Hi-Z/internal | selected, | Hi-Z/internal selecte
selected input fixed |internal input| input fixed
ato fixed ato
selected
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12.3.2 Pin Characteristics

S6E2G Series

(Vee = USBVcec0 = USBVecel = ETHVcee = AVee = 2.7V t0 5.5V, Vss = AVss = 0V)

Value
Parameter | Symbol Pin Name Conditions - Unit | Remarks
Min Typ Max
CMOS hysteresis input pin, i Veex0.8 - Vee + 0.3 v
MDO, MD1 ETHVccx0.8| - |ETHVec+0.3| V
H level input Vee > 3.0V At External
) . - Vce + 0.3
Voltage_ ViHs MADATAXX Vec£3.6V, 2.4 ce v Bus
(hysteresis
input) 5V tolerant input pin - Vcex0.8 - Vss + 5.5 \%
Input pin doubled as I°C Fm+ - Veex0.7 - Vss + 5.5 \Y
TTL Schmitt input pin - 2.0 - ETHVcc+0.3 \%
CMOS hysteresis input pin, i Vss-03 - Veex0.2 v
L level input MDO, MD1 Vss - 0.3 - ETHVcex0.2 Y,
voltage i i - - -
(hysteresis ViLs 5V tolerant input pin Vss - 0.3 Vcex0.2 Vv
input) Input pin doubled as 12C Fm+ - Vss - Vcex0.3 \Y
TTL Schmitt input pin - Vss - 0.3 - 0.8 \Y
Vec24.5YV,
lon=-4mA
Vee - 0.5 - Vce \
Vcc <45V,
lon=-2mA
4 mA type
ETHVcc 245V,
lon =-4mA
Vee - 0.5 - ETHVcc \Y
ETHVcc <4.5V,
lon=-2mA
Vec24.5YV,
lon =-8 mA
Vee - 0.5 - Vee \%
Vcc <45V,
lon=-4mA
8 mA type
ETHVcc >24.5V,
lon =-8 mA
H level output Von ETHVcc - 0.5 - ETHVcc \%
voltage ETHVcc <45V,
lon=-4mA
Vec 245V,
lon=-12 mA
12 mA type Vce - 0.5 - Vce \%
Vcc <45V,
lon =-8 mA
USBVcc 245V,
The pln lon =-20.5 mA
USBVcc-0.4| - USBVcce \% *1
doubled as USB I/O USBVce < 4.5 V.
lon=-13.0 mA
Vcec 245V,
lon=-4mA
The pin doubled as I°C Fm+ Vce - 0.5 - Vce Y, At GPIO
Vce < 4.5V,
lon =-3 mMA
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S6E2G Series

-
] o Value .
Parameter | Symbol Pin Name Conditions Unit | Remarks
Min Typ Max
Vcc 245V,
lo. =4 mA
Vss - 0.4 \
Vec <45V,
loL =2 mA
4 mAtype
ETHVcc > 4.5V,
lo. =4 mA
Vss - 0.4 \Y
RTHVcc <4.5V,
loL =2 mA
Vcc 245V,
lo.=8 mA
Vss - 0.4 \Y
Vcc <45V,
loL =4 mA
8 mA type
ETHVcc >24.5YV,
loL =8 mA
Vss - 0.4 \Y
L level output VoL RTHVcc <4.5V,
voltage loL = 4 mA
Vec24.5Y,
loL =12 mA
12 mA type Vss - 0.4 \%
Vcc <45V,
lo. =8 mA
USBVcc 24.5V,
The pin doubled | 1o = 18:5mA .
| Vss - 0.4 \% 1
asUSBI/O | ysBvec <45V,
lo. =10.5 mA
Vcc 245V,
lo. =4 mA
At GPIO
The pin doubled Vec <45V,
as I12C Fm+ loL = 3 mA Vss ) 0.4 v
Vec<4.5V, At I2C
loL =20 mA Fm+
Input leak
current e i i -5 i *+5 WA
Vec 245V 25 50 100
Pull-up .
. Reu Pull-up pin kQ
resistor value Vee < 4.5V 30 80 200
Other than
VCC,
USBVCCO,
Input USBVCC],
capacitance Cin ETHVCC, i i S 15 pF
VSS,
AVCC, AVSS,
AVRH

1: USBVcc0 and USBVccl are described as USBVcc.
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12.4.12 CSIO (SPI) Timing

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

p " Svmbol Pin condit Vec <45V Vec24.5V Unit
arameter mbo onditions ni
y Name Min Max Min Max
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tscyc SCKx 4tcyep - 4tcyep - ns
SCK|—SOT delay time tsLovi SS%*%( -30 +30 - 20 +20 ns
Internal shift
SIN—-SCK1t SCKX, | clock operation
setup time tvsH SINX 50 i 30 i ns
. SCKX,
SCK1—SIN hold time tsHixi SINX 0 - 0 - ns
Serial clock L pulse width tsLsH SCKx 2tcvep - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx tcyep + 10 - tcyep + 10 - ns
SCK|—SOT delay time tslove | agey - 50 : 30 ns
External shift
SIN—-SCK? SCKX,
setup time tivsHe SINX C|0C|_( 10 - 10 - ns
operation
. SCKX,
SCK1t—SIN hold time tsHIXE SINX 20 - 20 - ns
SCK fall time tr SCKx - 5 - 5 ns
SCKrise time tr SCKx - 5 - 5 ns

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

—  teycep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function
serial is connected, see 1. S6E2G Series Block Diagram in this data sheet.

—  These characteristics only guarantee the same relocate port number; for example, the combination of SCLKx_0 and
SOTx_1 is not guaranteed.

—  When the external load capacitance CL = 30 pF.
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S6E2G Series

tscyc |
Sck Vou 7 \ Vo
VoL N
{sHovi
VoH
SOT VoL
fivsLi > tsLixi >
SIN ave Vil
x Vi Vil A
MS bit=0
« tshsi > tsi s -
SCK Vi V,,ﬁ*\
VIL N Vu VIL
tr tsHovE te +
soT Vo ><
VoL _ | _
tivsLe tsLixe
SIN Vi, V,,

N Vio

N

MS bit=1
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When Using Synchronous Serial Chip Select (SCINV =0, CSLVL = 0)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Vec <45V Vec24.5V
Parameter Symbol| Conditions Unit
Min Max Min Max
SCSt—SCK]| setup time tessi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
. Internal shift
SCKt—SCS| hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
operation
. (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS deselect time tesol +5tcyep +5tcyep +5teyep +5teyep ns
SCSt—SCK]| setup time tcsse 3tcycp+30 - 3tcyep+30 - ns
SCK1—SCS| hold time tcsHE 0 - 0 - ns
External shift
SCS deselect time tcspe clock 3tcvep+30 - 3tcyep+30 - ns
operation
SCS1—SOT delay time tose - 40 - 40 ns
SCS|—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes:

— tevep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function
serial is connected, see 1. S6E2G Series Block Diagram in this data sheet.

—  For more information about CSSU, CSHD, CSDS, and the 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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When Using Synchronous Serial Chip Select (SCINV =1, CSLVL = 0)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

VCC <45V VCCz245V
Parameter Symbol | Conditions Units
Min Max Min Max
SCS 1T —SCK 1 setup time tessi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
. Internal shift

SCK | =SCS | hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns

operation
. (*3)-50 (*3)+50 (*3)-50 (*3)+50

SCS deselect time tesol +5tcvep +5tcyep +5tcvep +5tcvep ns

SCS 1 —SCK 1 setup time tcsse 3tcyep+30 - 3tcyep+30 - ns

SCK | —=SCS | hold time tesHe 0 - 0 - ns
External

SCS deselect time tcspe shift clock 3tcvep+30 - 3tcycp+30 - ns
operation

SCS 1 —SOT delay time tose - 40 - 40 ns

SCS | —SOT delay time tbEE 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes:

—  tevep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function
serial is connected, see 1. S6E2G Series Block Diagram in this data sheet.

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (002-04856).

—  When the external load capacitance C. = 30 pF.
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Notes:

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

Host.

S6E2G Series

—  For more information about clock frequency (fep), see Chapter 15: SD card Interface in FM4 Family Peripheral Manual Main

Part (002-04856).

High-speed Mode

B Clock CLK (All values are referred to Vin and Vi)

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

Value
Parameter Symbol Pin Name Conditions - Remarks
Min Max
Clock frequency Data Transfer
mode fep S_CLK 0 45 MHz
Clock low time twi S_CLK 7 - ns
= Ccarp < 10 pF
Clock high time twH S_CLK (1 card) 7 - ns
Clock rise time tTLH S_CLK - 3 ns
Clock fall time trHL S_CLK - 3 ns
B Card Inputs CMD, DAT (referenced to Clock CLK)
) . Value
Parameter Symbol | Pin Name Conditions - Remarks
Min Max
; S_CMD
Input set-up time tisu ~ ! 6 - ns
S_DATA3:0 | Cearp < 10 pF
. S_CMD, (1 card)
Input hold time tiH S_DATA3: 0 2 - ns
B Card Outputs CMD, DAT (referenced to Clock CLK)
) . Value
Parameter Symbol Pin Name Conditions - Remarks
Min Max
Output delay time during data S_CMD, CL <40 pF
transfer mode tooLy S_DATA3: 0 (1 card) 0 14 ns
. S_CMD, CL=15pF )
Output hold time ton S_DATA3: 0 (1 card) 25 ns
Total system capacitance for
each line* CL - 1 card - 40 pF

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

Document Number: 001-98708 Rev *C

Page 161 of 190



& CYPRESS

- EMBEDDED IN TOMORROW

Management Interface

S6E2G Series

(ETHVce = 3.0V to 3.6V, 4.5V to 5.5V, Vss = 0V, CL = 25 pF)

; . Value )
Parameter Symbol Pin Name Conditions : Unit
Min Max

Management clock
cycle time* tmpcye E_MDC . 400 i ns
Management clock ¢ E MDC t . - o )
High pulse width duty cycle MpCYeH _| mpcycH/tvpeye 0
Management clock
Low pulse width duty cycle tvpcyel E_MDC tmpcycL/tmpeye 35 65 %
MDC | — MDIO
Delay time tmpo E_MDIO . 3 60 ns
MDIO — MDC 1
Setup time tvpis E_MDIO - 20 i ns
MDC 1 — MDIO
Hold time tvpiH E_MDIO - 0 i ns

*: The clock time should be set to a value greater than the minimum value by setting the Ethernet-MAC setting register.

E_MDC (output) SK

E_MDIO (input)

E_MDIO (output)

tMDCYC
/
VOL ZZVOH \—VOL 7 VOH
tMDCYCH: tMDCYCL——
Vins Vins Vins 0
Vis Vis Vis Vi
tMDIS— #—tMDIH tMDIS—¢—tMDIH
——tMDO— k—tMDO—
- a
Vou Von

X

_VOL

X
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Worldwide Sales and Design Support

S6E2G Series

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

Automotive
Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers
PSoC

Power Management ICs
Touch Sensing
USB Controllers
Wireless/RF

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb
cypress.com/wireless

PSoC® Solutions
PSoC 1 | PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6
Cypress Developer Community

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

Technical Support

cypress.com/support

ARM and Cortex are the registered trademarks of ARM Limited in the EU and other countries.

All other trademarks or registered trademarks referenced herein are the property of their respective owners.
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