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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

180MHz

CANbus, CSIO, EBI/EMI, Ethernet, I2C, LINbus, SmartCard, SPI, UART/USART, USB
DMA, I2S, LVD, POR, PWM, WDT
121

1MB (1M x 8)

FLASH

192K x 8

2.7V ~ 5.5V

A/D 24x12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

144-LQFP

144-LQFP (20x20)
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2. Product Lineup

Memory Size

Product Name
S6E2GM6 S6E2GM8
Memory Type S6E2GK6 S6E2GK8
S6E2GH6 S6E2GH8
S6E2G36 S6E2G38
S6E2G26 S6E2G28
On-chip flash
memory 512 Kbytes 1024 Kbytes
SRAM 128 Kbytes 192 Kbytes
SRAMO 64 Kbytes 128 Kbytes
On-chip
SRAM1 32 Kbytes 32 Kbytes
SRAM2 32 Kbytes 32 Khytes

Function Availability by Part

S6E2G Series

Product Name

Description S6E2GM6 SBE2GK6 SB6E2GH6 SB6E2G36 SB6E2G26
S6E2GM8 S6E2GK8 S6E2GHS8 S6E2G38 S6E2G28
Cortex-M4F, MPU, NVIC 128 ch
CPU
Freq. 180 MHz
Power supply voltage
range 27Vto55V
USB2.0 (Device/Host) 2ch
1 ch. (Max) 1ch. (Max)
Ethernet-MAC Mil: 1 ch/ N/A MIl: 1 ch/
RMII: 1 ch (Max) RMII: 1 ch (Max)
CAN 1 ch (Max) N/A 1 ch (Max) N/A
SD card interface 1 unit N/A
DMAC 8 ch
DSTC 256 ch

Addr: 25-bit (Max),

External bus interface

Data: 8-/16-bit
CS: 9 (Max),
SRAM,
NOR flash

NAND flash
SDRAM

Multi-function serial
interface
(UART/CSIO(SPI)/LIN/I?C
/12S)

10ch (Max)
ch 1, ch4toch?7: FIFO,
ch 0, ch 2, ch3, ch 8 to ch 15: No FIFO
ch 1: 1S
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B Resets
O Reset requests from INITX pin
O Power on reset
O Software reset
O Watchdog timer reset
O Low-voltage detector reset
O Clock supervisor reset

Clock Supervisor (CSV)
Clocks generated by internal CR oscillators are used to
supervise abnormality of the external clocks.

B External OSC clock failure (clock stop) is detected, reset is
asserted.

B External OSC frequency anomaly is detected, interrupt or
reset is asserted.

Low-Voltage Detector (LVD)

This Series include two-stage monitoring of voltage on the
VCC pins. When the voltage falls below the voltage that has
been set, the low-voltage detector function generates an
interrupt or reset.

B LVD1: error reporting via interrupt

W LVD2: auto-reset operation

Low-power Consumption Mode
Six low power consumption modes are supported.

B Sleep
Timer
RTC
Stop

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.

Document Number: 001-98708 Rev *C

S6E2G Series

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
so on.

O Available bit length: Up to 2048-bit

B AES 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
0 CBC mode and ECB mode support

B External Bus Data Scramble

O It enables to scramble input/output data of External Bus
Interface.

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 Four power supplies

O Wide range voltage: VCC=27Vto55V

o Power supply for USB ch 0 1/O: USBVCCO
=3.0Vto 3.6 V (when USB is used)
=2.7V1to0 5.5V (when GPIO is used)

O Power supply for USB ch 1 1/0: USBVCC1
=3.0Vto 3.6 V (when USB is used)
=2.7Vto 5.5V (when GPIO is used)

O Power supply for Ethernet-MAC 1/0: ETHVCC
= 3.0 Vto 5.5V (when Ethernet is used.)
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Pin Number

LQFP-176

LQFP-144

Pin Name

/0
Circuit
Type

Pin State
Type

PAG6

DTTIOX 1

INTOO_2

MADATA06_0

PA7

IC00_1

INTO2_2

MADATAO07_0

RTCCO_1

SUBOUT_1

10

P50

SCS72.0

Ico1_1

TIOA8 2

11

P51

SCS73.0

IC02_1

TIOBS_2

12

P52

1C03_1

TIOA9 2

13

10

PA8

SIN7_0

FRCKO_1

INT02_0

WKUP1

MADATAO08_0

14

11

PA9

SOT7_0
(SDA7_0)

AIN1_1

MADATA09_0

15

12

PAA

SCK7_0
(SCL7_0)

BIN1_1

MADATA10_0

16

13

PAB

SCS70_0

ZINL_1

INTO3_0

MADATA11_0

17

14

PAC

SCS71.0

TIOB8_0

MADATA12_0
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Pin Number

LQFP

-176 | LQFP-144

Pin Name

I/0
Circuit
Type

Pin State
Type

141 -

P92

SOT5_1
(SDA5_1)

RTO12_ 1
(PPG12_1)

TIOB2_1

INT14 1

ICO_VPEN_1

142 -

P93

SCK5_1
(SCL5_1)

RTO13_1
(PPG13_1)

TIOB3_1

INT15_1

ICO_RST_1

143 -

P94

CTS5_1

RTO14 1
(PPG14_1)

TIOB4_1

ICO_DATA 1

144 -

P95

RTS5 1

RTO15_1
(PPG15_1)

TIOB5_1

ICO_CIN_1

145 115

PCO

E_RXER

146 116

PC1

TIOB6_0

E_RX03

147 117

PC2

TIOA6_0

E_RX02

148 118

PC3

TIOB7_0

E_RX01

149 119

PC4

TIOA7_0

E_RX00

150 120

PC5

TIOB14_0

E_RXDV
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S6E2G Series

. . Pin Number
Module Pin Name Function LQFP 176 LOFP 144
P30 24 -
P31 25 -
P32 26 21
P33 27 22
P34 28 23
P35 31 26
P36 32 27
P37 General-purpose /O port 3 33 28
P38 34 29
P39 35 30
P3A 36 31
P3B 37 32
P3C 38 33
P3D 39 34
P3E 40 35
P40 46 38
P41 47 39
P42 48 40
P43 49 41
P44 50 42
P45 51 43
GPIO P46 55 47
P47 General-purpose 1/O port 4 56 48
P48 60 50
P49 61 51
P4A 62 52
P4B 63 53
P4cC 64 54
P4D 65 55
P4E 66 56
P50 10 -
P51 11 -
P52 12 -
General-purpose I/O port 5
P5D 41 -
P5E 42 -
P5F 43 -
P60 172 140
P61 171 139
P62 170 138
P63 General-purpose /O port 6 169 137
P64 168 -
P65 167 -
P6E 166 136
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S6E2G Series

Module Pin Name Function LOFP 1';2: Numtl)_e(;FP 144
DTTILX_O |Input signal controlling waveform 60 50
generator outputs RTO10 to RTO15 of
DTTIIX_1  |Mmulti-Function Timer 1. 78 -
FRCK1 0 |16-bit free-run timer ch 1 external 65 55
FRCK1_1 |clockinput pin 79 -
IC10_0 61 51
IC10_1 80 -
IC11_0 62 52
IC11 1 16-bit input capture input pin of 81 j
— Multi-Function Timer 1.
IC12 0 ICxx describes channel number. 63 53
IC12_1 82 -
IC13_0 64 54
IC13_1 83 -
RTO10_0 |waveform generator output pin of
— 46 38
(PPG10_0) |Multi-Function Timer 1.
RTO10 1 |This pin operates as PPG10 when it is
(PPG10_1) |used in PPG1 output modes. 139 -
Multi- = X
Function RTOI1_0 - |waveform generator output pin of 47 39
Timer 1 (PPG10_0) |Multi-Function Timer 1.
RTO11 1 |This pin operates as PPG10 when it is
(PPG10_1) |usedin PPG1 output modes. 140 -
RTO12 0 |waveform generator output pin of 48 40
(PPG12_0) |Multi-Function Timer 1.
RTO12 1 |This pin operates as PPG12 when it is
(PPG12_1) |usedin PPG1 output modes. 141 -
RTO13 0 |waveform generator output pin of 49 a1
(PPG12_0) |Multi-Function Timer 1.
RTO13 1 |This pin operates as PPG12 when it is
(PPG12_1) |usedin PPG1 output modes. 142 -
RTO14_0 |waveform generator output pin of 50 42
(PPG14_0) |Multi-Function Timer 1.
RTO14 1 |This pin operates as PPG14 when it is
(PPG14_1) |usedin PPG1 output modes. 143 -
RTO15 0  |waveform generator output pin of 51 43
(PPG14_0) |Multi-Function Timer 1.
RTO15 1 |This pin operates as PPG14 when it is
(PPG14_1) |usedin PPG1 output modes. 144 -

Document Number: 001-98708 Rev *C
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Pin Number
M | Pin N F ti
odule in Name unction LQFP 176 LQFP 142

ICO_VCC 0 . 6 6

= ——— Smartcard ch 0 power enable output pin
ICO_VCC_1 140 -
ICO_VPEN_O . . 5 5

= =— Smartcard ch 0 programming output pin
ICO_VPEN_1 141 -
ICO_RST_O ) 4 4

= —— Smartcard ch 0 reset output pin
ICO_RST_1 142 -
Smartcard0 = =

ICO_CIN_O ) S ) 2 2

——— Smartcard ch 0 insert detection input pin
ICO_CIN_1 144 -
ICO_CLK_O |Smartcard ch 0 serial interface clock 7 7
ICO_CLK_1 |outputpin 139 -
ICO_DATA_O |Smartcard ch 0 serial interface data 1/O 3 3
ICO_DATA 1 |pin 143 -
IC1_VCC_0 ) 95 79

= —— Smartcard ch 1 power enable output pin
IC1_VCC 1 79 -
IC1_VPEN_O . . 96 80

= —— Smartcard ch 1 programming output pin
IC1_VPEN_1 80 -
IC1 RST O . 97 81

= ——— Smartcard ch 1 reset output pin
IC1 RST 1 81 -
Smartcardl = =

IC1_CIN_O ) L ) 99 83

Smartcard ch 1 insert detection input pin
IC1 CIN_1 83 -
IC1_CLK_O |Smartcard ch 1 serial interface clock 94 78
IC1_CLK_1 |outputpin 78 -
IC1_DATA_O |Smartcard ch 1 serial interface data I/O 98 82
IC1_DATA_1 [pin 82 -
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. . Pin Number
Module Pin Name Function LQFP 176 LOFP 144
Reset INTX (e i'sriiﬁfj'cvﬂfnpfﬁnx =L 57 49
Mode 1 pin
MD1 During serial programming to flash 84 68
memory, MD1 = L must be input.
Mode Mode 0 pin _
M0 D s, | o
flash memory, MDO = H must be input.
1 1
29 24
VCC Power supply pin 45 37
54 46
Power 89 73
133 109
USBVCCO 173 141
3.3V power supply port for USB 1/0
USBVCC1 129 105
ETHVCC |Power supply pin for Ethernet I/0O 156 126
30 25
44 36
53 45
GND VSS GND pin 88 72
132 108
157 127
176 144
X0 Main clock (oscillation) input pin 86 70
X1 Main clock (oscillation) I/O pin 87 71
Clock X0A Sub clock (oscillation) input pin 55 a7
X1A Sub clock (oscillation) 1/O pin 56 48
CROUT_O0 |Built-in high-speed CR-oscillation clock 127 103
CROUT_1 |output port 152 122
I e o0 r
?)23\12? AVRL ﬁ/&fginnverter analog reference voltage 92 76
AVRH ﬁ/gj;:ginnverter analog reference voltage 93 77
Aan’;\lllgg AVSS é/’\I?ch?r:/erter and D/A converter 91 75
C pin C Power supply stabilization capacity pin 52 44
Note:

—  While this device contains a Test Access Port (TAP) based on the IEEE 1149.1-2001 JTAG standard, it is not fully compliant to
all requirements of that standard. This device may contain a 32-bit device ID that is the same as the 32-bit device ID in other
devices with different functionality. The TAP pins may also be configurable for purposes other than access to the TAP
controller.
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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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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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S6E2G Series

Power-On
Relj)?:l_or INITX Ilr?fgrlrfgl Run mode Timer mode, Deep Standby RTC Retlljjrer1efrom
1) Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Stand%y
o
> Detection State State mode State Stop mode State Stop mode State mode State
4 Function State
& Group
@ P P P
= ower Power Supply ower Power Supply Power Supply ower
o 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 -
Ethernet
input/output
selected™ o
Setting | Setting | Setting Nﬁl\mz
External disabled | disabled | disabled pstate
interrupt GPIO
enable Maintain Maintain selected, | Hi-Z/internal GPIO
w selected previous previous internal input| input fixed selected
state state fixed at0
Resource at0
other than
above Hi-z/ Hi-z/ Hi-Z/internal
selected Hi-Z input input input fixed
enabled | enabled ato0
GPIO
selected
GPIO
GPIO Setting Setting | Setting Maln.taln Mam.tam Hl-Z/lntgrnaI . selectgd, I—!l-Z/lntgrnaI GPIO
selected disabled | disabled | disabled previous previous input fixed |internal input| input fixed selected
state state ato0 fixed at0
at0
S| sub crystal
oscillator
input pin/ Input Input Input Input Input Input Input Input Input
external main | enabled | enabled | enabled enabled enabled enabled enabled enabled Enabled
clock input
selected
GPIO
GPIO Setting Setting | Setting Maln_taln Maln_taln Hl—Z/lnt_ernaI _ select_ed, Hl—Z/lnt_ernaI GPIO
selected disabled | disabled | disabled previous previous input fixed |internal input| input fixed selected
state state at0 fixed at0
at0
External main Settin Settin Settin Maintain Maintain Hi-Z/internal Maintain Hi-Z/internal Maintain
clock input - - - previous previous input fixe previous input fixe previous
T lock i dlsablegd dlsablegd dlsablegd . . . fixed . . fixed .
selected state state at0 state at0 State
int';'rﬁg | ez | HEZ
Sub crystal inout fixed internal | internal Maintain previous state while oscillator active/
oscillator pat of input input When oscillation stops*®, it will be Hi-z/
output pin or inout fixed fixed Internal input fixed at 0
P ato at0
enabled
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Table 12-2 Typical and Maximum Current Consumption in Normal Operation (PLL), Code with Data Accessing Running
from Flash Memory (Flash Accelerator Mode and Trace Buffer Function Disabled)

Pin - Value )
Parameter | Symbol Name Conditions Frequency** Unit Remarks
Typ*l MaX*Z
*5 180 MHz 82 140 mA
160 MHz 74 132 mA
144 MHz 68 126 mA
120 MHz 58 116 mA
100 MHz 49 107 mA *3
* 80 MHz 40 98 MA__|when all peripheral
60 MHz 31 89 mA clocks are on
40 MHz 22 80 mA
20 MHz 13 71 mA
8 MHz 7.5 65 mA
P Normal 4 MH 5.6 63 A
ower i z . m
appy |l | voc | operaton
! *5 180 MHz 48 106 mA
current (PLL)
160 MHz 44 102 mA
144 MHz 41 99 mA
120 MHz 35 93 mA
100 MHz 30 88 MA |43
*6 80 MHz 25 83 MA | when all peripheral
60 MHz 20 78 mA |clocks are off
40 MHz 14 72 mA
20 MHz 8.7 66 mA
8 MHz 5.6 63 mA
4 MHz 4.5 62 mA

1: TaA=+25°C,Vcc = 3.3V

2:Ty=+4125°C,Vcc =55V

3: When all ports are input and are fixed at 0

4: Frequency is a value of HCLK when PCLKO = PCLK1 = PCLK2 = HCLK

5: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 11, FBFCR.BE = 0)
6: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 0)
7: With data access to a MainFlash memory.

8: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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12.4 AC Characteristics

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

Pi Value
Parameter Symbol N n Conditions Unit Remarks
ame .
Min Max
Vec245V 4 48 MHz | When crystal oscillator is
Vee <45V 4 20 connected
Input frequency fch
Vcc245V 4 48
MHz |When using external clock
Vec <45V 4 20
X0,
X1 Vcc24.5V 20.83 250 )
Input clock cycle teyin ns |When using external clock
Vece <45V 50 250
Input clock pulse width - PwhlteyLs, 45 55 % |When using external clock
Pwu/tcyLn
}gﬁ%trﬁémk rise time and ttcc'; - - 5 ns |When using external clock
fec - - - 180 MHz |[Base clock (HCLK/FCLK)
Internal operating clock 't fcro - - - 90 MHz |APBObus clock "2
frequency feps - - - 180 | MHz |APB1bus clock
fcp2 - - - 90 MHz |APB2bus clock "2
tevee - - 5.56 - ns [Base clock (HCLK/FCLK)
Internal operating clock 't tevero - - 1.1 - ns |APBObus clock "
cycle time tcvepa - - 5.56 - ns |APB1bus clock "
tcvepz - - 1.1 - ns |APB2bus clock

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 1. S6E2G Series Block Diagram in this data

sheet.
toyLn
0.8 xVcc - SXOS x Vco 7 _____ 0.8 x Vce
X0 / N 0.2 x Voo S CLI R 0.2 x Ve
Pwn PwL
tcr tcr
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SDRAM Access
MSDCLK

MAD[24:0]

MDQM[1:0]

MCSX

MRASX

MCASX

MSDWEX

MSDCKE

MADATA[15:0]

MADATA[15:0]

P tevesp R
¥ taosp
Address ><

>
—\ twrosp /—

>
—\| tmcssp /—
—\| trassp /—

O
—\ teassp /—

gl
—\| tmwesp /—
— | tokesp /—

«—1DSSD__ 5 3 tousp
RD
<> tposp > tpozsp
WD
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12.4.11 Base Timer Input Timing

Timer Input Timing
(Vcc =2.7V 10 5.5V, Vss = 0V)

iti Value
Parameter Symbol Pin Name C%rr'g't' Mi v Unit Remarks
in ax
Input pulse width tTiwH, triwe (when-[l]soir'?\gnggloiir}]( TIN) - 2tcvep - ns

triwn triwe
ECK
Vius Vins
TIN Vis Vis

Trigger Input Timing
(Vec = 2.7V 10 5.5V, Vss = 0V)

iti Value
Parameter Symbol Pin Name C%rr'g't' i v Unit Remarks
in ax
Input pulse width trrGH, tTRGL (WheTr:cl)JéirX(;]nac;BTnGlN) - 2tcyep - ns

trrH trroL
TGIN
VIHS VIHS
Vis Vs
Note:

—  teycep indicates the APB bus clock cycle time. For more information about the APB bus number to which the base timer is
connected, see 1. SBE2G Series Block Diagram in this data sheet.

Document Number: 001-98708 Rev *C Page 119 of 190



&s CYPRESS S6E2G Series

- EMBEDDED IN TOMORROW

tscyc
\ Vou ¢
SCK
N VoL VoL
tsLowi
Vo
SOT Vo
tivshi tsHixi
4 N
SIN ViH ViH
X Vi ViL A
MS bit=0

\

A

Vi IL A

X
«—tr

SoT tsiove
Vou

Vou

tivsHe i shixe
SIN
Wl \V/m Vin >>W
N Vi Vi i

MS bit=1

tsLsh . tshsL .
SCK Z .
Vi Vv 7 Vi Vi
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High-Speed Synchronous Serial (SPI =1, SCINV =0)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin o Vec <45V Vec24.5V ]
Parameter Symbol N Conditions - - Unit
ame Min Max Min Max
Serial clock cycle time tscyc SCKx 4tcyep - 4tcycp - ns
. SCKX,
SCKt—SOT delay time tsHowi SOTx -10 +10 -10 +10 ns
. SCKx - 14
SIN—SCK| setup time tivsL SINX. Internal shift - 12.5 - ns
X | clock operation 12.5*
. SCKX,
SCK|—SIN hold time tsLixi SINX 5 - 5 - ns
SOT—SCK| delay time tsows | oo 2tever - 10 - dtever-10| - ns
Serial clock L pulse width tsLsH SCKx 2tcyep -5 - 2tcyer - 5 - ns
Serial clock H pulse width tsHsL SCKx tevep + 10 - tevep + 10 - ns
. SCKX,
SCKt—SOT delay time tsHove SOTx - 15 - 15 ns
. SCKX, External shift
SIN—-SCK] setup time tivsLe SINX clock operation 5 - 5 - ns
. SCKX,
SCK|—SIN hold time tsLixe SINX 5 - 5 - ns
SCK fall time tr SCKXx - 5 - 5 ns
SCKrise time tr SCKx - 5 - 5 ns

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

— tevcep 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 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 C. = 30 pF. (for *, when CL = 10 pF)
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tscve
VoH
SCK X Vou VoL
tsovLi ‘V tsHow
Von Von
SOT VOL X( VOL
e tivsu e tsLixi »
IN Vin ViH
S Vi Vi
MS bit=0
tsisn tsnse
\
SCK 4
Vi A Vi Vi
N Vi Vi
l— —
- te tr tshove
V()H X VOH
SoT Voo N Vou
L = —— T
SIN Vi Vi
\' Vi
MS bit=1
*. Changes when writing to TDR register
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When Using High-Speed Synchronous Serial Chip Select (SCINV =1, CSLVL = 1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Vec <45V Vcec2 4.5V
Parameter Symbol Conditions Unit
Min Min Min Max
SCS|—SCK| setup time tessi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
] Internal shift
SCK1t—SCS1 hold time teshi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
operation
. (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect time tesol +5teyep +5teyep +5tcvep +5teyep ns
SCS|—SCK? setup time tcsse 3tcyep+15 - 3tcvep+15 - ns
SCK1—SCS1 hold time tcsHE 0 - 0 - ns
External shift
SCS deselect time tcspe clock 3tcyep+15 - 3tcvep+15 - ns
operation
SCS|—SOT delay time tose - 25 - 25 ns
SCSt—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 hit 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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(3) tcsoi
<«—>
SCS

output

tcssi tcsHi

AW,
o T
N O D

MS bit = 0

™

A
\

‘tCSDEk
SCS B
input /
tcsHe

fcsse
i
toee

TAVALYAY
o N (e

tose
A

“ 5

MS bit=1

=T

\ 4

A
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