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Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
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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, Ethernet, I2C, LINbus, SD, UART/USART, USB
DMA, LVD, POR, PWM, WDT
120

1MB (1M x 8)

FLASH

128K x 8

2.7V ~ 5.5V

A/D 24x12b; D/A 2x12b
Internal

-40°C ~ 125°C (TA)
Surface Mount

144-LQFP

144-LQFP (20x20)

https://www.e-xfl.com/product-detail/infineon-technologies/s6e2c28h0agv2000a

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Embedded in Tomorrow

S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

P5B

FRCKO 1

TIOB5_1

MADATA27_0

21

18

G3

P08

SIN14 0

TIOB12 0

INT17_O

MDQMO_0

22

19

G4

P09

SOT14_0
(SDA14_0)

TIOB13 0

INT18_0

MDOM1_0

32

23

20

G5

POA

ADTG_1

SCK14_0
(SCL14_0)

AIN2_1

MCLKOUT_0

33

P5C

TIOALL 2

MADATA28_0

RTCCO_1

SUBOUT_1

34

24

G6

P30

TIOA13 2

INTO3 2

MDQM2_0

12SDI0_O

35

25

H4

P31

TIOB13_2

MDQM3_0

12SCKO0_0

36

26

21

H2

P32

BIN2_1

INT19 0

S_DATA1 0

37

27

22

J1

P33

FRCKO_0

ZIN2_1

S_DATAO_O

38

28

23

H3

P34

IC03 0

INTOO 1

S_CLK_0

39

29

24

H1

VCC

40

30

25

H5

VSS

41

31

26

H6

P35

IC02_0

INTOL 1

S CMD_0

Document Number: 002-05030 Rev. *B

Page 17 of 208



\J

—
—

—

———

—

——

——
—

=2 CYPRESS

Embedded in Tomorrow™

S6E2C2 Series

Pin Number

LQQ216

LQP176 LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

59 51

P6

P47

X1A

Q

T

60 52

P8

VBAT

61 53

N6

P48

VREGCTL

o

U

~
~

62 54

M6

P49

VWAKEUP

63 -

KS

PFO

SCS63_0

FRCKL 1

TIOA15 1

INT22 1

64 -

K6

PF1

SCS62_0

TIOB15_1

INT23_1

80

65 55

L6

P70

ADTG_8

SIN1 1

INTO6_O

MRDY 0

81

66 56

J6

P71

SOT1 1
(SDAL 1)

MADOO_0

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

84

69 59

J8

P74

SCK9_0
(SCL9 0)

TIOB2_0

MADO3_0

85

N8

PF2

RTO10_1
(PPG10_1)

TIOAG6_1

MRASX_0

86

71 -

M8

PF3

RTO11_1
(PPG10_1)

TIOB6_1

INTO5_1

MCASX_0

Document Number: 002-05030 Rev. *B
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Embedded in Tomorrow™

S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

166

136

D6

PG6E

ADTG 5

SCK4_1
(SCL4 1)

IC23_1

INT29 0

E_PPS

199

P6D

SCK14_1
(SCL14 1)

IC22_1

TIOB6_2

200

P6C

SOT14 1
(SDA14_1)

IC21_1

TIOAG_2

201

P6B

SIN14_1

IC20_1

TIOB7_2

INT14 2

202

P6A

DTTI2X_1

TIOA7_2

203

P69

RTO20_1
(PPG20 1)

TIOB14 2

204

P68

SCK13_1
(SCL13_0)

RTO21 1
(PPG20_1)

TIOAl14 2

205

P67

SOT13 1
(SDA13 1)

RTO22_1
(PPG22_1)

TIOB15_ 2

206

P66

SIN13 1

RTO23_1
(PPG22_1)

TIOA15 2

INT15 2

207

167

E6

P65

RTO24 1
(PPG24 1)

INT28_1

208

168

BS

P64

CTS4 0

RTO25_1
(PPG24 1)

INT29 1

Document Number: 002-05030 Rev. *B
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S6E2C2 Series

Embedded in Tomorrow
Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
RTCCO_0 | 0.5 seconds pulse output pin of real- 211 171 139 C4
Real-time RTCCO_1 | ftime clock 33 - - -
clock SUBOUT_0 , 211 | 171 | 139 c4
Sub-clock output pin
SUBOUT_1 33 - - -
UDMO USB ch 0 device/host D — pin 214 174 142 A3
USBO UDPO USB ch 0 device/host D + pin 215 175 143 A2
UHCONXO0 USB ch 0 external pull-up control pin 211 171 139 Cc4
UDM1 USB ch 1 device/host D — pin 160 130 106 D14
usB1 UDP1 USB ch 1 device/host D + pin 161 131 107 Ci14
UHCONX1 USB ch 1 external pull-up control pin 155 125 101 E13
Deep standby mode return signal
WKUPO input pin 0 158 128 104 C13
Low power Deep standby mode return signal
consump- WKUP1 input pin 1 14 13 10 E5
tion Deep standby mode return signal
mode WKUP2 input pin 2 70 55 47 L5
Deep standby mode return signal
WKUP3 input pin 3 212 172 140 B3
D/A DAO D/A converter ch 0 analog output pin 100 83 67 M11
converter DAl D/A converter ch 1 analog output pin 99 82 66 N11
VREGCTL On-board regulator control pin 76 61 53 N6
VBAT The return signal input pin from a
VWAKEUP hibernation state I 62 54 M6
SD memory card interface
S_CLK_0 SD memory card clock output pin 38 28 23 H3
SD memory card interface
S_CMD_0 SD memory card command output 41 31 26 H6
S_DATA1_0 36 26 21 H2
SD IF S_DATAO0_O | sp memory card interface 37 27 22 J1
S DATA3 0 | SD memory card data bus 42 32 27 J5
S_DATA2_0 43 33 28 Ja
SD memory card interface
S_CD_0 SD memory card detection pin 45 35 30 12
SD memory card interface
S_WP_0 SD memory card write protection 44 34 29 J3

Document Number: 002-05030 Rev. *B
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Embedded in Tomorrow™

S6E2C2 Series

Type Circuit Remarks
G
P-ch F P-ch 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
Pull-up resistor transistor is always off.
control
— 7 »—> Digital input
Standby mode
control
H

GPIO Digital output

]

M@:ﬁ GPIO Digital input/output direction
j:)oi% GPIO Digital input
4@— GPIO Digital input circuit control

UDP output

UDP/Pxx

[

UDM/Pxx

USB Full-speed/Low-speed control

}_Diﬂ UDP input
1

Differential input
USBJ/GPIO select

B I

UDM input

UDM output

(1

USB Digital input/output direction
GPIO Digital output

i

:z [ GPIO Digital input/output direction

GPIO Digital input

It is possible to select either USB 1/O
or GPIO function.

When the USB /O is selected:
+ Full-speed, low-speed control

When the GPIO is selected:
+ CMOS level output
+ CMOS level hysteresis input
+ Standby mode control
* lop=-20.5mA, lo.=18.5 mA

GPIO Digital input circuit control

Document Number: 002-05030 Rev. *B
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YPRESS

8. Block Diagram

TRSTX,TCK,

S6E2C2AH/J/L, S6E2C29H/J/L, S6E2C28H/J/L

TRACEDX, 4

TRACECLK

INITX

CROUT €

AvCC,
Avss, |
AVRH,

AVRL

ANxx =1

ADTGx =4

TIOAX €

TIOBX

AINX

BINX

ZINX

ICOx

FRCKO

DTTIOX

RTOOX &

VBAT =
VWAKEUP =

VREGCTL €
RTCCO,

SUBOUT

DAx €

4 \
SWJ-DP | ETM/HTM* SRAMO
o 7| 96/144/192 Kbytes
TPIVETB* ?ab'l‘g
SRAM1
Cortex-M4 Core | € > 32 Kbytes
@200 MHz(Max)
D€ N SRAM2
FPU | MPU | NVIC , 7] 32 Kbytes
Sys € — i| MainFlash I/F
b " Trace Buffer MainFlash/DualFlash
-Ti = ¢ )g (16 Kbytes) 2 Mbytes(IM+1M)/
Dual-Timer ¢ = o 1 Security 1.5 Mbytes(1M+0.5M)/
. S :
Watchdog Timer g § I (_)‘: 1 Mbytes(MainOnly)
(Software) =] H
e § i| DualFlash IF |} USB20 | pppy [ Usevec
Clock Reset g% o (Host/ [ upPo.ubmo
Generator ; =3 T Func) 3 UHCONX0
S <
§ E 5 USB20 | ppy |— usBvcel
< 5‘ ~ (Host/ | uppP1,ubm1L
= Func) 3 UHCONXL
csv S
3 = DMAC
ck 1 8ch.
. J/
PRG-CRC
Source Clock Accelerator
- 12SMCLK,
)“ Main PLL CR > i2sws,
Osc 100 kHz 128 125CK
— CR - 1unit &~ 2sol
Di 4 MHz ITog 4> 12SDO
< 73’ H POX,
250 GPIO P1x,
< I
PIN-Function-Ctrl €=
PFx
MODE-Ctrl — mgg
= 12-bit A/D Converter Ethemnet-MAC 14— S:;lfc
H Unit0 ch.0 —
H [ —) - K> ERxx
a: ES T E_MDx
f ; kel 'Q |——> s_CLK,s_CcMD
> ISS SD-CARD IIF > s_DATAX
- < &—4— s_cos_wp
Base Timer ' > Q_SCK, Q_Csx
16-bit 32ch./ ¢ L——) Hi-Speed Quad SPI " 3 olox
> 32-bit 16¢ch. § |
= 5 MADX
(=3
Q & MADATA)
> QPRC " (: R External Bus I/F > X
3 MCSXx,MDQMx,
[ 4ch. s 4 MoEx‘xMWEx,x
= MALE MRDY,
B MNALE,MNCLE,
o MNWEX,MNREX,
< MCLKOUT MSDWEX,
AID Activation Com| © MSDCLK MSDCKE,
pare @ MRASX MCASX
6ch. > '
- 2 (—4 USB Clock Ctrl ‘ PLL ‘
16-bit Input Capture 53]
4ch. E
16Dt Frgz‘run Timer ; v (—# 128 Clock Ctrl ‘ PLL ‘ Power-On
- I = Reset
16-bit Output Compare < o
6ch. S LVD Ctrl LVD
> 3
Waveform Generator g IRQ-Monitor Regulator >c
3ch. ~
o
% CRC Accelerator
) Watch Counter
3
E &
@ Deep Standby Ctrl € WKUPX
<
o Peripheral Clock Gating
E:( Low-speed CR Prescaler
External Interrupt
> Controller s :\‘er
32-pin + NMI N
SCKx
Multi-function Serial I/F | ¢, SINX
16ch. N SOTx
(with FIFO ch.0toch.7) [, i
HW flow control(ch.4,5) CTSx
> RTSx
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Peripheral Address Map

0x4003_8000

0x4003_8FFF

0x4003_9000

0x4003_9FFF

0x4003_A000

0x4003_AFFF

0x4003_B000

0x4003_BFFF

0x4003_C000

0x4003_COFF

0x4003_C100

0x4003_C7FF

0x4003_C800

0x4003_CFFF

0x4003_D000

0x4003_DFFF

0x4003_EO000

0x4003_EFFF

0x4003_F000

0x4003_FFFF

Start Address End Address Bus Peripherals
0x4000_0000 0x4000_OFFF AHB MainFlash I/F register
0x4000_1000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF Clock/reset control
0x4001_1000 0x4001_1FFF Hardware watchdog timer
0x4001_2000 0x4001_2FFF APBO Software watchdog timer
0x4001_3000 0x4001_A4FFF Reserved
0x4001_5000 0x4001_5FFF Dual-timer
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_0OFFF Multi-Function Timer unit O
0x4002_1000 0x4002_1FFF Multi-Function Timer unit 1
0x4002_2000 0x4002_2FFF Multi-Function Timer unit 1
0x4002_3000 0x4002_3FFF Reserved
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF APB1 Base timer
0x4002_6000 0x4002_6FFF Quadrature position/revolution counter
0x4002_7000 0x4002_7FFF A/D converter
0x4002_8000 0x4002_DFFF Reserved
0x4002_E000 0x4002_EFFF Internal CR trimming
0x4002_F000 0x4002_FFFF Reserved
0x4003_0000 0x4003_OFFF External interrupt controller
0x4003_1000 0x4003_1FFF Interrupt request batch-read function
0x4003_2000 0x4003_2FFF Reserved
0x4003_3000 0x4003_3FFF D/A converter
0x4003_4000 0x4003_4FFF Reserved
0x4003_5000 0x4003_57FF Low voltage detector
0x4003_5800 0x4003_5FFF Deep standby mode Controller
0x4003_6000 0x4003_6FFF USB clock generator
0x4003_7000 0x4003_7FFF Reserved

APB2

Multi-function serial interface

CRC

Watch counter

RTC/port control

Low-speed CR prescaler

Peripheral clock gating

Reserved

I2S prescaler

Reserved

External memory interface

Document Number: 002-05030 Rev. *B
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11.Pin Status in Each CPU State

The terms used for pin status have the following meanings:

HINITX=0
This is the period when the INITX pin is at the L level.

HINITX =1
This is the period when the INITX pin is at the H level.

BSPL=0

S6E2C2 Series

This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to O.

BSPL=1

This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to 1.

Hinput enabled
Indicates that the input function can be used.

Hinternal input fixed at O

This is the status that the input function cannot be used. Internal input is fixed at L.
WHi-Z

Indicates that the pin drive transistor is disabled and the pin is put in the Hi-Z state.
M Setting disabled

Indicates that the setting is disabled.

EMaintain previous state
Maintains the state that was immediately prior to entering the current mode.

If a built-in peripheral function is operating, the output follows the peripheral function.

If the pin is being used as a port, that output is maintained.

B Analog input is enabled
Indicates that the analog input is enabled.

HTrace output
Indicates that the trace function can be used.

B GPIO selected
In Deep standby mode, pins switch to the general-purpose 1/O port.

H Setting prohibition
Prohibition of a setting by specification limitation

Document Number: 002-05030 Rev. *B
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Embedded in Tomorrow™

S6E2C2 Series

Power-On _
o Rle_%?/\t/_or INITX IEte(;/rlr(:gI Run mode Timer mode, Deep Standby RTC RetuDrgeFrom
IS Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Stand%y
= Detection State State mode State Stop mode State Stop mode State mode State
% | Function State
3 Group
2 Power Power Power Power
= Power Supply Power Supply
o Suppl Suppl Suppl Suppl
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 -
e iz | i | He | Wz | W | HeZ
input input _ |nterr_1al _ |nterr_1al _ |nterr_1al _ |nterr_1al _ |nterr_1al |nterr_1al input
Analog fixed fixed input fixed | input fixed | input fixed | input fixed | input 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
External N
M interrupt :\)/lrilvr}toadg
enable state GPIO .
selected Maintain | Maintain selected Hi-
Resource Setting | Setting | Setting . . . ternalv Zlinternal GPIO
other than | disabled |disabled |disabled | PT€VIOUS previous Hi- _Interr input fixed selected
state state . input fixed
above Zlinternal ato ato
selected input fixed
GPIO at0
selected
a2 iz | iz | ow | Wz | W | ez
input input ' |nterr_1al _ |nterr_1al _ |nterr_1al _ |nterr_1al _ |nterr_1al |nterr_1al input
Analog fixed fixed input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z ato/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analog | analog a_nalog a_nalog a_nalog a_nalog a_nalog a_nalog
input input input input input input input input
enabled | enabled enabled enabled enabled enabled enabled enabled
N Trace Trace
selected output
Resource Maintain | Maintain se(IBeF;Itfa)d Hi-
other than Setting | Setting | Setting . . Hi- int rnal, Zlinternal GPIO
above disabled | disabled | disabled | P"€V'OUS PTEVIOUS 1 Zjinternal | . "Me'T input fixed selected
state state . ' input fixed
selected input fixed ato at0
GPIO ato0
selected
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¢

Multiplexed Bus Access Asynchronous SRAM Mode
(Vcc = 2.7V to 5.5V, Vss = QV)

Parameter Symbol Pin Name Conditions . value Unit | Remarks
Min Max
Multiplexed
address delay time TALE-CHMADY MALE, - 0 10 ns
i MAD[24: 0
E/'Otl'g'lé’i'r%ed address fCHMADH [24:0] - MCLKxn+0 | MCLKxn+10 | ns
Note:
—  When the external load capacitance CL= 30 pF (m=0to 15, n = 1 to 16)
tovae
MCLK L L L
MCSX[7: 0] —T\ Vo Vo
MALE
MAD [24: 0] X Address X X Address X X
MOEX \ __/
MDQM [3: 0] I/ |/
MWEX \ /o
Address RD Address WD —
MADATA[31: 0] N | . | / Niamm |q | |
taLE - cHMADY tae -cimanv  termann

Document Number: 002-05030 Rev. *B Page 122 of 208
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¢

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

Val
Parameter Symbol Pin Name Conditions aue Unit | Remarks
Min Max
MCLK?
MRDY input trOYI MELD}; - 19 - ns
setup time
HWhen RDY is input
MCLK
_ Over2cycle
Original ~
MOEX \ /
MWEX
tRDYI
MRDY
H\When RDY is released
MCLK
P 2 cycles
Extended [
MOEX «
MWEX )) trDYI
0.5%V¢c
MRDY j}

Document Number: 002-05030 Rev. *B Page 126 of 208
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tscyc |
ScK Vo 7 \ Vo
VoL N
{sHovi
Vo
SOT VoL

TivsLi > Isuixi g

SIN av Vind

X Vi ViL A

MS bit=0
< tsHsL e tsLsH .
SCK — VIH V|HL’7
ViL X Vi Vi
tR tsHove tF —
Vo
SOT
Vo ><

tivsLe tsLixe
SIN i ViH Vi 2
K Vi ViL

MS bit =1
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High-Speed Synchronous Serial (SPI =0, SCINV =1)

S6E2C2 Series

(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin o Vcc <45V Vcc24.5V ]
Parameter Symbol Name Conditions Min Max Min Max Unit
Serial clock cycle time tscve SCKx 4tcyep - 4tcyep - ns
SCK1—SOT delay time tsHovi SS%P'T'))((, Internal shift -10 +10 -10 +10 ns
clock
. 14
SIN—SCK| setup time tivsLi Ssclz,ﬁ;(’ operation 125 - 125 - ns
. SCKX,

SCK|—SIN hold time tsLixi SINX 5 - 5 - ns
Serial clock L pulse width tsLsH SCKx 2tcvep -5 - 2tcyep -5 - ns
Serial clock H pulse width tsHsL SCKXx tever + 10 - tever + 10 - ns
SCKt—SOT delay time tsHove SSCOKI-))((' External shift - 15 - 15 ns
SIN—SCK| setup time tivsLe ssclm, Op‘;'fgt'i‘on 5 - 5 - ns
SCK|—SIN hold time tsuixe Ss(fﬁ)’:’ 5 - 5 - ns
SCK fall time tr SCKX - 5 - 5 ns
SCK rise time R SCKXx - 5 - 5 ns

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

— tcvep 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 C. = 30 pF. (For *, when CL = 10 pF)
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High-Speed Synchronous Serial (SPI =1, SCINV = 0)

S6E2C2 Series

(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin o Vec <45V Vec24.5V ]
Parameter Symbol Name Conditions Min Max Min Max Unit
Serial clock cycle time tscyc SCKx Atcyep - 4tcyep - ns
SCK1—SOT delay time tsHowi SS%% -10 +10 -10 +10 ns
Internal shift 14
SIN—SCK]| setup time tivsui SSCIZS))((' clock - - 12.5 - ns
operation 12.5
. SCKX,
SCK|—SIN hold time tsLixi SINX 5 - 5 - ns
. SCKX,
SOT—SCK| delay time tsovL SOTx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock L pulse width tsLsH SCKXx 2tcyep -5 - 2tcyep -5 - ns
Serial clock H pulse width tsHsL SCKx tcyer + 10 - tcyer + 10 - ns
SCK1—SOT delay time twove | ooy e ahi - 15 : 15 ns
xternal shi
SIN—SCK| setup time tivsLe SSCIS:' C|00t|_< 5 - 5 - ns
operation
. SCKX, P
SCK|—SIN hold time tsLixe SINX 5 - 5 - 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.

— tcvep 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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12.4.13 External Input Timing

S6E2C2 Series

(Vce = 2.7V t0 5.5V, Vss = 0V)

Value

Parameter Symbol Pin Name Conditions i Unit Remarks
Min Max
A/D converter trigger
ADTGx input
) *1 -
FRCKx 2tever ns Free-run timer input clock
ICxx Input capture
Input pulse DTTIxX - 2tcyep™? - ns | Waveform generator
: tiNH, tine
width 5 00"t
INTOO to INT31, ) tever+ 1 ) NS | External interrupt,
NMIX . NMI
5002 - ns
WKUPX - 500" - ns | Deep standby wake up

1: tevep indicates the APB bus clock cycle time except stop when in Stop mode, in Timer mode. For more information
about the APB bus number to which the A/D converter, multi-function timer, and external interrupt are connected, 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

tIN L

tiun

7 Vs
 Vis Vs /-
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S6E2C2 Series

12.4.16 SD Card Interface Timing

Default-Speed Mode

B Clock CLK (All values are referenced to Vi and VL transition points)

(Vcc =2.7V 10 3.6V, Vss = 0V)

Value

Parameter Symbol Pin Name Conditions Min Max Remarks
Clock frequency Data
Transfer Mode fep S_CLK 0 25 MHz
Clock frequency
Identification Mode fop S CLK CCARDFS 10 0/100 400 kHz
Clock low time twi S _CLK (1Eard) 10 - ns
Clock high time twH S CLK 10 - ns
Clock rise time trLH S_CLK - 10 ns
Clock fall time tTHL S_CLK - 10 ns
* 0 Hz means to stop the clock. The given minimum frequency range is for cases where a continuous clock is required.
B Card Inputs CMD, DAT (referenced to Clock CLK)
. - Value
Parameter Symbol Pin Name Conditions Min Max Remarks
] S_CMD, -
Input set-up time tisu S_DATA3:0 | Coro < 10 pF 5 ns
. S_CMD, (1card)
Input hold time tiH S DATA3: 0 5 - ns
H Card Outputs CMD, DAT (referenced to Clock CLK)
) o Value
Parameter Symbol Pin Name Conditions vin Max Remarks
Output Delay time during S _CMD,
Data Transfer Mode topLy S _DATA3:0 | Ccaro <40 pF 0 14 ns
Output Delay time during S _CMD, (1card)
Identification Mode topLy S_DATA3: 0 0 50 ns
twi P twH
S CLK ViH 7~ VIH <~ VIH
(SD Clock) = Vi ViL £
trHL Pyt I
« tisu Py tiH
S_CMD, ViH ViH
S DATA3: 0
(Card Input) Vi Viu
tobLy(Max) topLy(Min) |
S_CMD, Vou VoH
S_DATA3: 0 v v
(Card Output) ot o
Default-Speed Mode

Notes:

the Host.

Main Part (002-04856).

Document Number: 002-05030

Rev. *B

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

For more information about clock frequency (fep), see Chapter 15: SD card Interface in FM4 Family Peripheral Manual
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MIl Transmission (100 Mbps/10 Mbps)

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

S6E2C2 Series

] . Value ]
Parameter Symbol Pin Name Conditions Min Max Unit
100 Mbps i i ns
Transmission clock 40 ns (typical)
Cycle time™2 trxcye E_TCK 100 Mbps ] ] ns
400 ns (typical)
Transmission clock
High-pulse-width duty cycle trxcycH E_TCK trxcychl/trxcye 35 65 %
Transmission clock
Low-pulse-width duty cycle trxcvel E_TCK trxcyeL/trxeye 35 65 %
. E_TXO03, E_TX02,
gé(ngtiTm: Transmitted data twitx E_TX01, E_TXO00, - - 24 ns
y E_TXEN

*1: When ETHV = 4.5V to 5.5V, it is recommended to add a series resistor at the output pin to suppress the output current.

*2: The transmission clock is fixed to 25 MHz or 2.5 MHz in the MII specifications. The clock accuracy should meet the

PHY-device specifications.

tTXCYC:

£ ToK _LVIHS LVIHS

N Vis

tTXCYCH | tTXCYCL————>
E_TX03 -
E_TX02 V.
E-TX0] >§ oH
E_TX00
E_TXEN - VoL
MIITX
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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
(Vec = 2.7V to 5.5V, Vss = 0V)

bol Value ] K
Parameter Symbo 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

|

- ]

! tienT

Interrupt factor
clear by CPU
CPU
. Start
Operation a

*. External interrupt is set to detecting fall edge.
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13.0rdering Information

Part Number Flash RAM Crypto Package
S6E2C28HOAGV2000A 1 MB 128 KB N/A
S6E2C29HOAGV2000A 1.5 MB 192 KB N/A
S6E2C2AHOAGV2000A 2 MB 256 KB N/A Plastic LQFP (0.5 mm pitch), 144 pin
S6E2C28HHAGV2000A 1MB 128 KB Yes (LQS144)
S6E2C29HHAGV2000A 1.5 MB 192 KB Yes
S6E2C2AHHAGV2000A 2 MB 256 KB Yes
S6E2C28J0AGV2000A 1 MB 128 KB N/A
S6E2C29J0AGV2000A 1.5 MB 192 KB N/A
S6E2C2AJOAGV2000A 2 MB 256 KB N/A Plastic LQFP (0.5 mm pitch), 176 pin
S6E2C28JHAGV2000A 1MB 128 KB Yes (LQP176)
S6E2C29JHAGV2000A 1.5 MB 192 KB Yes
S6E2C2AJHAGV2000A 2 MB 256 KB Yes
S6E2C28J0AGB1000A 1MB 128 KB N/A
S6E2C29J0AGB1000A 1.5 MB 192 KB N/A
S6E2C2AJ0AGB1000A 2MB 256 KB N/A Plastic FBGA (0.8 mm pitch), 192 pin
S6E2C28JHAGB1000A 1 MB 128 KB Yes (LBE192)
S6E2C29JHAGB1000A 1.5 MB 192 KB Yes
S6E2C2AJHAGB1000A 2 MB 256 KB Yes
S6E2C28LO0AGL2000A 1 MB 128 KB N/A
S6E2C29L0AGL2000A 1.5 MB 192 KB N/A
S6E2C2ALOAGL2000A 2 MB 256 KB N/A Plastic LQFP (0.4 mm pitch), 216 pin
S6E2C28LHAGL2000A 1 MB 128 KB Yes (LQQ216)
S6E2C29LHAGL2000A 1.5 MB 192 KB Yes
S6E2C2ALHAGL2000A 2 MB 256 KB Yes
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S6E2C28LHAGL2000A, S6E2C29LHAGL2000A, S6E2C2ALHAGL2000A

Deleted Baud rate spec for High-Speed Synchronous Serial in “12.4.12 CSIO(SPI)
Timing”(Page 146-152)

Modified the expression of the “Built-in CR” and add Note in the “1. Product
Lineup”(Page 9)

Modified typo(SCLKx_0 -> SCKx_0)(Page 130, 132, 134, 136)
Change the name from “USB Function” to “USB Device” (Page 1, 8, 59)
Added Maximum Access size in “Features”(Page 1)

Updated IO circuit (type A) (Page 63)
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