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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, SPI, UART/USART, USB
DMA, I2S, LVD, POR, PWM, WDT
190

1.5MB (1.5M x 8)

FLASH

192K x 8

2.7V ~ 5.5V

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

-40°C ~ 125°C (TA)

Surface Mount

216-LQFP

216-LQFP (24x24)

https://www.e-xfl.com/product-detail/infineon-technologies/s6e2c2910agl2000a
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Multi-function Timer (Max three Units)
The multi-function timer is composed of the following blocks:

Minimum resolution: 5.00 ns

W 16-bit free-run timer x 3 ch/unit
HInput capture x 4 ch/unit

HOutput compare x 6 ch/unit

B A/D activation compare x 6 ch/unit
HW\Waveform generator x 3 ch/unit

W 16-bit PPG timer x 3 ch/unit

The following functions can be used to achieve the motor
control:

EPWM signal output function

B DC chopper waveform output function
HDead time function

HInput capture function

B A/D convertor activate function

EDTIF (motor emergency stop) interrupt function

Real-Time Clock (RTC)

The real-time clock can count year, month, day, hour, minute,

second, or day of the week from 00 to 99.

M interrupt function with specifying date and time
(year/month/day/hour/minute) is available. This function is

also available by specifying only year, month, day, hour, or
minute.

B Timer interrupt function after set time or each set time.

H Capable of rewriting the time with continuing the time count.

M| eap year automatic count is available.

Quadrature Position/Revolution Counter (QPRC;
Max four Channels)

The Quadrature Position/Revolution Counter (QPRC) is used
to measure the position of the position encoder. It is also
possible to use up/down counter.

HThe detection edge of the three external event input pins
AIN, BIN and ZIN is configurable.

W 16-bit position counter
M 16-bit revolution counter

B Two 16-bit compare registers

Document Number: 002-05030 Rev. *B

S6E2C2 Series

Dual Timer (32-/16-bit Down Counter)

The dual timer consists of two programmable 32/16-bit down
counters.

Operation mode is selectable from the following for each
channel:

EFree-running

HPeriodic (= Reload)

HOne shot

Watch Counter

The watch counter is used for wake up from low-power
consumption mode. It is possible to select the main clock, sub
clock, built-in High-speed CR clock, or built-in low-speed CR
clock as the clock source.

Hinterval timer: up to 64 s (max) with a sub clock of 32.768
kHz

External Interrupt Controller Unit
B External interrupt input pin: Max 32 pins

Hinclude one non-maskable interrupt (NMI)

Watchdog Timer (2 Channels)
A watchdog timer can generate interrupts or a reset when a
time-out value is reached.

This series consists of two different watchdogs: a "hardware"
watchdog and a "software" watchdog.

The hardware watchdog timer is clocked by low-speed internal
CR oscillator. The hardware watchdog is thus active in any
power saving mode except RTC mode and Stop mode.

Cyclic Redundancy Check (CRC) Accelerator
The CRC accelerator helps to verify data transmission or
storage integrity.

CCITT CRC16 and IEEE-802.3 CRC32 are supported.

BCCITT CRC16 generator polynomial: 0x1021
B |EEE-802.3 CRC32 generator polynomial: 0x04C11DB7

Page 3 of 208
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PBAUDPL

PB2/UDML

useveet

P2ONMIXMWKUPO
P2UADTG_4/SINO_OINT27_OICROUT_0
P22/AN3USOTO_OINT26 0
P23/UHCONXL/AN30ISCKO_OTIOB13 1
P2AAN29ITIONLS_UMAD1S O
P2S/AN28INT25_OMAD17_0

P26MADLS 0
P2TIAN2TISINS_OIINT24_OIMAD15_0
P2BIANZEISOTS OMADL4 0
P2S/AN2SISCKS_OMADI3 0

P2NANZACTSS OMAD12 0

PLFIANISRTSS OTIOBS_INT27_UMAD11 0
PLE/ANLAITIOAS_UINT25_UMAD10 0
PB7/AN23/TIOB12_LITRACEDT
PB/AN22ISCKS_LITIOAL2_TRACEDS
PBS/AN21/SOTS LITIOBLL_UINT11 LITRACEDS
PBA/ANZ0ISING_UTIOALL_UINT10_LTRACEDS
PIDIANLSISCK12 O/TIOBS_2TRACEDS
PICIANIZISOT12_OITIOAS_2/TRACED2
PIB/ANLUSINI2 OTIOBA 2INT11 OTRACEDL
PLAANI0ISCK2_OTIOM 2TRACEDO
PLG/ANOYISOT2_OITIOB3 2/INT24 LITRACECLK
PLB/ANOG/SIN2_OITIOAS_2INT10_0
PBI/ANIOISCS62 LTIOB10_1
PB2/ANIBISCS61_LTIOALD_L/INT09_1
PBLANLTISCS60_LITIOBS_LINTOS 1
PBO/ANIBISCKS_LITIOAS 1

PL7IANOTISCK11 OITIOB2_212IN1 2
PLG/ANOG/SOT11_ OTIOA2_2/BINI_2
PLS/ANOSISINIL OITIOB1_2/AINI. 2/INT09 0
PLUANOSOT 1

PLAANOYSING_LINT25 1
PL2/ANO2/SCK10_0ITIOAL 2/2IN0_2
PLUANOUSOT10_0ITIOB0_2/8IND_2
PLO/ANOOISINIO_OITIOAO_2/AINO_2IINTO8_0
AVRH

AVRL

avss

Avee

vee

Note:

For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.

Document Number: 002-05030 Rev. *B

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number.
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S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

101

85

J11

P17

ANO7

SCK11_0
(SCL11_0)

TIOB2_2

ZIN1_2

126

102

J10

PBO

AN16

SCK6_1
(SCL6_1)

TIOA9 1

127

103

J9

PB1

AN17

SCS60_1

TIOB9 1

INTO8 1

128

104

H10

PB2

AN18

SCS61 1

TIOA10_1

INTO9 1

129

105

J14

PB3

AN19

SCS62 1

TIOB10_1

130

106

86

H9

P18

ANO8

SIN2_0

TIOA3 2

INT10_O

131

107

87

H12

P19

ANO09

SOT2 0
(SDA2_0)

TIOB3_2

INT24 1

TRACECLK

132

108

88

H14

P1A

AN10

SCK2_0
(SCL2 0)

TIOA4 2

TRACEDO

133

109

89

G14

P1B

AN11

SIN12_0

TIOB4 2

INT11 O

TRACED1

134

110

90

H13

P1C

AN12

SOT12 0
(SDA12_0)

TIOAS_2

TRACED2

Document Number: 002-05030 Rev. *B
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
MADATAQ0_O 2 2 2 B2
MADATAO1_0 3 3 3 Cc2
MADATAO02_0 4 4 4 C3
MADATAO03_0 5 5 5 D5
MADATAO4_0 6 6 6 D2
MADATAOQ5_0 7 7 7 D1
MADATAO06_0 8 8 8 D3
MADATAOQ7_0 9 9 9 D4
MADATAOQ8_0 14 13 10 ES
MADATAOQ9_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 - - -
MADATAL7_0 11 - - -
External MADATA18_0 12 - - -
bus MADATA19_0 13 - - -
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_O 30 21 18 G3
MDQMI1_O | External bus interface byte mask 31 22 19 G4
MDQM2_0 | Signal output pin 34 - - -
MDQM3_0 35 - - -
AL 0| e | 21 | 171 | 139 | o
MRDY 0 E)F()tl?{rsl?gr?;s interface external RDY 80 65 55 L6

Document Number: 002-05030 Rev. *B
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
SIN5_0 Multi-function serial interface ch 5 147 | 121 97 F13
SIN5_1 Input pin 170 140 - D11
SOT5_0 Multi-function serial interface ch 5
(SDA5_0) | output pin. 146 | 120 | 96 | F12
This pin operates as SOT5 when it is
SOT5_1 used in a UART/CSIO/LIN (operation
(SDA5_1) modes 0 to 3) and as SDA5 when it is 1l 141 ) B10
used in an I2C (operation mode 4).
Multi- SCK5_0 Multi-function serial interface ch 5
Function (SCL5_0) clock I/O pin. 145 119 95 F11
Serial 5 This pin operates as SCK5 when it is
SCK5_1 used in a CSIO (operation mode 2)
(SCL5_1) and as SCL5 when it is used in an 2C | 172 142 ) c1o
(operation mode 4).
CTS5. 0 Multi-function serial interface ch 5 144 | 118 94 F10
CTS5 1 CTS input pin 173 143 - D10
RTS5_0 Multi-function serial interface ch 5 143 | 117 93 G9
RTS5_1 | RTS output pin 174 | 144 - B9
SIN6_0 Multi-function serial interface ch 6 96 79 63 L10
SING_1 Input pin 117 97 81 K14
SOT6_0 Multi-function serial interface ch 6
(SDA6 0) | output pin. 97 80 64 | KIO
This pin operates as SOT6 when it is
SOT6_1 used in a UART/CSIO/LIN (operation
(SDA6_1) | modes 0to 3) and as SDA6 wheniitis | 18 | 98 82 | Kl
used in an I>C (operation mode 4).
SCK6_0 Multi-function serial interface ch 6
(SCL6_0) | clock I/O pin. 98 81 65 | MIO
Multi- This pin operates as SCK6 when it is
Functi SCK6_1 used in a CSIO (operation mode 2) i
Suer}icallog (SCL6_1) and as SCL6 when it is used in an 12C | 120 102 J10
(operation mode 4).
SCS60_0 Multi-function serial interface ch 6 99 82 66 N1l
SCS60_1 chip select 0 input/output pin 127 103 - J9
SCs61_0 Multi-function serial interface ch 6 100 83 67 M11
SCS61_1 chip selectl input/output pin 128 104 - H10
SCS62_0 Multi-function serial interface ch 6 79 64 - K6
SCS62_1 chip select2 input/output pin 129 105 - Ji4
SCS63_0 Multi-function serial interface ch 6 78 63 - K5
SCS63_1 chip select3 input/output pin 119 R R -

Document Number: 002-05030 Rev. *B
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
DTTILX O Input signal controlling waveform 70 55 47 L5
— generator outputs RTO10 to RTO15
DTTILX_1 | of Multi-Function Timer 1. 94 - - -
FRCK1_ 0 | 16-bit free-run timer ch 1 external 1 6 48 MS
FRCK1 1 | clockinput pin 78 63 - K5
IC10_0 96 79 63 L10
IC10_1 95 - - -
IC11 0 97 80 64 K10
IC11 1 16-bit input capture input pin of Multi- 101 - - -
— Function Timer 1.
IC12 0 ICxx describes channel number. 98 81 65 M10
IC12_1 102 - - -
IC13_0 99 82 66 N11
IC13_1 103 - - -
RTO10_0 Waveform generator output pin of
— 56 46 38 N2
(PPG10_0) Multi-Function Timer 1.
RTO10 1 This pin operates as PPG10 when it
(PPG10_1) | is used in PPG1 output modes. 85 70 - N8
Multi- —
Function RTOI11 0 Waveform generator output pin of 57 a7 39 N3
Timer 1 (PPG10_0) Multi-Function Timer 1.
RTO11 1 This pin operates as PPG10 when it
(PPG10_1) | is used in PPGL1 output modes. 86 71 - M8
RTO12_0 Waveform generator output pin of
58 48 40 M3
(PPG12_0) Multi-Function Timer 1.
RTO12 1 This pin operates as PPG12 when it
(PPG12_1) | is usedin PPG1 output modes. 87 72 - N9
RTO13_0 Waveform generator output pin of
— 59 49 41 L4
(PPG12_0) Multi-Function Timer 1.
RTO13 1 This pin operates as PPG12 when it
(PPG12_1) | is usedin PPG1 output modes. 88 73 - P9
ggoij—o Waveform generator output pin of 60 50 42 M4
(PPG14_0) Multi-Function Timer 1.
RTO14 1 This pin operates as PPG14 when it
(PPG14_1) is used in PPG1 output modes. 89 74 - M9
(Eggii—g) Waveform generator output pin of 61 51 43 N4
— Multi-Function Timer 1.
RTO15_1 This pin operates as PPG14 when it 9 75 L9
(PPG14_1) | is used in PPG1 output modes. )

Document Number: 002-05030 Rev. *B
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Semiconductor devices are constructed by the formation of p-type and n-type areas on a substrate. When subjected to abnormally
high voltages, internal parasitic pnpn junctions (called thyristor structures) may be formed, causing large current levels in excess of
several hundred milliamps to flow continuously at the power supply pin. This condition is called latch-up.

,_
R
o
>
C

©

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause injury or

damage from high heat, smoke or flame. To prevent this from happening, do the following:

1. Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include attention to abnormal
noise, surge levels, etc.

2. Be sure that abnormal current flows do not occur during the power-on sequence.

Observance of Safety Regulations and Standards
Most countries in the world have established standards and regulations regarding safety, protection from electromagnetic
interference, etc. Customers are requested to observe applicable regulations and standards in the design of products.

Fail-Safe Design

As previously mentioned, all semiconductor devices have inherent rates of failure. You must protect against injury, damage or loss
from such failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection,
and prevention of over-current levels and other abnormal operating conditions.

Precautions Related to Usage of Devices
Cypress semiconductor devices are intended for use in standard applications (computers, office automation and other office
equipment, industrial, communications, and measurement equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage, or where extremely high levels of reliability are demanded (such as
aerospace systems, atomic energy controls, sea floor repeaters, vehicle operating controls, medical devices for life support, etc.)
are requested to consult with sales representatives before such use. The company will not be responsible for damages arising
from such use without prior approval.

6.2 Precautions for Package Mounting
Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance during soldering, you

should only mount under Cypress's recommended conditions. For detailed information about mount conditions, contact your sales
representative.

Lead Insertion Type
Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct soldering on the board,

or mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the board and using the flow
soldering (wave soldering) method of applying liquid solder. In this case, the soldering process usually causes leads to be
subjected to thermal stress in excess of the absolute ratings for storage temperature. Mounting processes should conform to
Cypress recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to contact
deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads be
verified before mounting.

Document Number: 002-05030 Rev. *B Page 72 of 208
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6.3 Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.

For reliable performance, do the following:

1. Humidity
Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high humidity levels are

anticipated, consider anti-humidity processing.

2. Discharge of static electricity
When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal operation. In such cases,
use anti-static measures or processing to prevent discharges.

3. Corrosive gases, dust, or oil
Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will adversely affect the device. If
you use devices in such conditions, consider ways to prevent such exposure or to protect the devices.

4. Radiation, including cosmic radiation
Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users should provide
shielding as appropriate.

5. Smoke, flame

CAUTION: Plastic molded devices are flammable and therefore should not be used near combustible substances. If devices
begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of Cypress products in other special environmental conditions should consult with sales

representatives.

Document Number: 002-05030 Rev. *B Page 74 of 208
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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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12.2 Recommended Operating Conditions

. Value .
Parameter Symbol Conditions Unit Remarks
Min Max
Power supply voltage Vce - 2.7 5.5 \Y
3.6 "
3.0 (<Veo) 1
Power supply voltage (for USB ch 0) USBVcc0 - \%
55 N
2.7 (<Vee) 2
3.6 N
3.0 (<Vee) 3
Power supply voltage (for USB ch 1) USBVccl - \%
55 N
2.7 (<Veo) 4
3.6 N
3.0 (<Ve) 5
Power supply voltage (for Ethernet- ETHVee ) 45 55 v *5
) (<Vce)
55 N
2.7 (<Vee) 6
Power supply voltage (VBAT) Vear - 1.65 5.5 V
Analog power supply voltage AVcc - 2.7 5.5 \Y AVce = Vee
AVRH - *8 AVcc \Y;
Analog reference voltage
9 g AVRL - AVss AVss v
Operating Junction temperature T - - 40 +125 °C
temperature | Ambient temperature Ta - -40 *7 °C
*1: When P81/UDPO0 and P80/UDMO pins are used as USB (UDPO, UDMO)
*2: When P81/UDPO0 and P80/UDMO pins are used as GPIO (P81, P80)
*3: When P83/UDP1 and P82/UDML1 pins are used as USB (UDP1, UDM1)
*4: When P83/UDP1 and P82/UDML1 pins are used as GPIO (P83, P82)
*5: When the pins in "Ethernet-MAC Pins," except PEE/ADTG_5/SCK4_1/1C23_1/INT29_0/E_PPS pin, are used
as Ethernet-MAC pin
*6: When the pins in "Ethernet-MAC Pins," except PEE/ADTG_5/SCK4_1/IC23_1/INT29_0/E_PPS pin, are used
as Ethernet-MAC pin
*7: The maximum temperature of the ambient temperature (Ta) can guarantee a range that does not exceed the junction
temperature (T3).
The calculation formula of the ambient temperature (Ta) is:
Ta (Max) = Ty(Max) - Pd(Max) x 03a
Pd: Power dissipation (W)
01a: Package thermal resistance (°C/W)
Pd (Max) = Vcc % lcc (Max) + Z (lotxVoL) + Z ((Vce-Von) X (- lon))
loL: L level output current
lon: H level output current
Vou: L level output voltage
Vou: H level output voltage
*8: The minimum value of analog reference voltage depends on the value of compare clock cycle (Tcck). See 12.5. 12-bit A/D
Converter for the details.
*9: For the voltage range between Vcec(min) and the low voltage detection reset (VDH), the MCU must be clocked from

either the High-speed CR or the low-speed CR.”
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12.3 DC Characteristics

12.3.1 Current Rating

S6E2C2 Series

Table 12-1 Typical and Maximum Current Consumption in Normal Operation (PLL), Code Running from Flash Memory
(Flash Accelerator Mode and Trace Buffer Function Enabled)

Pin . sl Value .
Parameter | Symbol Name Conditions Frequency Typl | Max®? Unit Remarks
200 MHz 117 224 mA
*5 192 MHz 113 219 mA
180 MHz 106 211 mA
160 MHz 95 197 mA
144 MHz 86 186 mA
120 MHz 73 169 mA | *3
100 MHz 61 155 mA | When all peripheral
6 80 MHz 50 140 mA | clocks are on
60 MHz 39 126 mA
40 MHz 27 112 mA
20 MHz 16 97 mA
Power Normal 8 MHz 8.7 88.9 mA
supply lec VCC operation 4 MHz 6.4 86.1 mA
current *7,*8 200 MHz 71 168 mA
(PLL) *5 192 MHz 68 165 mA
180 MHz 64 159 mA
160 MHz 58 151 mA
144 MHz 52 144 mA
120 MHz 44 134 mA | *3
100 MHz 38 126 mA | When all peripheral
6 80 MHz 31 117 mA | clocks are off
60 MHz 24 109 mA
40 MHz 17 100 mA
20 MHz 10 91 mA
8 MHz 6.3 86.1 mA
4 MHz 5.0 84.5 mA

*1: Ta=+25°C, Vcc = 3.3V
*2: Ty =+125°C, Vcc =55V
*3: When all ports are fixed
*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 = 1)

*6: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 1)

*7: Firmware being executed during data collection for this table is not being accessed from the MainFlash memory.”

*8: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Table 12-10 Typical and Maximum Current Consumption in Low-voltage Detection Circuit, Main Flash Memory Write/erase

Pin N Value .
Name Conditions Min Typ Max Unit Remarks

Parameter Symbol

Low-voltage
detection
circuit (LVD) Iccuvp At operation - 4 7 MA
power supply
current

For occurrence of
interrupt

VCC

MainFlash

memory At .
write/erase lecrLash write/erase . 13.4 159 mA | *1

current

*1: When programming or erase in flash memory, Flash Memory Write/Erase current (lccrLash) is added to the Power
supply current (Icc).

Peripheral Current Dissipation

Clock . ) Frequency (MHz) .
Peripheral Unit Unit Remarks
system P 50 100 200
GPIO All ports 0.39 0.81 1.56
DMAC - 0.99 1.97 3.82
DSTC - 0.73 1.49 2.86
External bus I/F - 0.25 0.48 0.97
SD card I/F - 0.74 1.47 2.90
HCLK mA
USB 1ch 0.48 0.95 1.89
Ethernet-MAC - 1.85 3.63 7.20
12S - 0.51 1.02 1.99
High-Speed Quad SPI - 0.48 0.97 1.49
Programmable CRC - 0.05 0.10 0.22
Base timer 4 ch 0.21 0.42 0.83
Multi-functional .
imer/PPG 1 unit/4 ch 0.83 1.65 3.25
PCLK1 Quadrature mA
position/revolution 1 unit 0.07 0.13 0.27
counter
A/D converter 1 unit 0.31 0.60 1.17
PCLK2 Multi-function serial 1ch 0.41 0.81 - mA
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12.4.2 Sub Clock Input Characteristics
(Vear = 1.65V to 5.5V, Vss = 0V)
Pin . Value .
Parameter Symbol N Conditions - Unit Remarks
ame Min Typ Max
When crystal
- - 32.768 - kHz | oscillator is
Input frequency LiteviL connected *
XOA. i 32 ) 100 KHz When using external
1A clock
Input clock cycle tevLL - 10 - 31.25 V& \é}/:cekn using external
; Pww/tevi, o When using external
Input clock pulse width - PuL/teyLL 45 - 55 % clock
*: For more information about crystal oscillator, see Sub crystal oscillator in 7. Handling Devices.
teviL
0.8 x Vear A~ 0.8 x Vpar ——— 0.8 x VBaT
/ 0.2xV
XOA BAT
Pwh
12.4.3 Built-In CR Oscillation Characteristics
Built-In High-speed CR
(Vec = 2.7V to 5.5V, Vss = 0V)
- Value ]
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
Ty =-20°C to + 105°C 3.92 4 4.08
When trimming ™
Clock frequency fern Ti=-40°Cto +125°C 3.88 4 4.12 MHz
- o o When not
Ts=-40°C to + 125°C 3 4 5 trimming
Frequency
stabilization tcrwT - - - 30 V& *2
time

*1: In the case of using the values in CR trimming area of flash memory at shipment for frequency/temperature trimming
*2: This is the time to stabilize the frequency of the High-speed CR clock after setting trimming value. During this period,
it is able to use the High-speed CR clock as a source clock.

Built-In Low-speed CR
(Vcc = 2.7V 10 5.5V, Vss = 0V)
. Value )
Parameter Symbol Condition - Unit Remarks
Min Typ Max
- 50 100 150 kHz

Clock frequency ferL
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12.4.8 Power-On Reset Timing

S6E2C2 Series

(Vss = 0V)
Pin . Value )
Parameter Symbol N Conditions - Unit | Remarks
ame Min Typ Max
Power supply shut down time torr - 1 - - ms |*1
Power ramp rate dv/dt | VCC Vce: 0.2V to 2.70V 0.6 - 1000 | mV/us |*2
Time until releasing Power-on reset terT - 0.33 - 0.60 ms

*1: Vce must be held below 0.2V for a minimum period of torr. Improper initialization may occur if this condition is not met.
*2: This dV/dt characteristic is applied at the power-on of cold start (torr>1ms).

Note:

If torr cannot be satisfied designs must assert external reset(INITX) at power-up and at any brownout event per 12. 4. 7.

Vee

Internal RST
CPU Operation

2.7V

4

dV/dt |

1
1
|
|
|
)
—4--
1
|
|
|
1
1

0.2v
1
! terT
RST Active release
start

Glossary

O Vow: detection voltage of Low Voltage detection reset. See “12.8. Low-Voltage Detection Characteristics”.

12.4.9 GPIO Output Characteristics

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

i " Value )
Parameter Symbol Pin Conditions Unit Remarks
Name Min Typ
Vccz24.5V - 50 MHz
Output frequency trcveLe Pxx*
Vec <45V - 32 MHz
*. GPIO is a target.
Pxx
trcyeLE

12.4.10 External Bus Timing
External Bus Clock Output Characteristics
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Separate Bus Access Asynchronous SRAM Mode

S6E2C2 Series

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

Parameter Symbol Pin Name Conditions . Value Unit | Remarks
Min Max

m%lfnxum pulse width toew MOEX - MCLKxn-3 - ns
g/lu(t:psé cljegﬁ?ii:iss tesL-av thAiSD)[(Z[Zl g]] - -9 +9 ns
h'\/lo(|)dEt>i<mTe_)Address toEH - A MXI[())[EA); 0] - 0 MCLKxm+9 | ns
mgﬁi i g;|ay time test - oeL MOEX, - MCLKxm-9 | MCLKxm+9 | ns
mgg;é ; tiTne toEH - CsH MESXLT: 0] - 0 MCLKxm+9 | ns
mggﬁlﬁday time test - RoQmL MDMch\f[é 0] - MCLKxm-9 | MCLKxm+9 | ns
e P MO T os - o MAIgﬂA?E[é’l: 0] ) 20 - ns
MOEX 1 — o1 o8 MOEX, ) 0 ] .
Data hold time MADATA[31: 0]

MYr\llllrEn)L(Jm pulse width twew MWEX - MCLKxn-3 - ns
gﬂl}/t\{ollii(dTe;? gﬂfss twEH - AX M/Il\/ll\;\flzii( 0] ) 0 MCLKxm+9 | ns
M\cl:vslzéllgelay time test - weL MWEX, - MCLKxn-9 | MCLKxn+9 | ns
m\(/:VSE;TT(;Iay time BWEH - CsH vesrol - 0 MCLKxm+9 | ns
mggﬁlﬁem time tesL-woomL MDMQCS[;( 0] - MCLKxn-9 MCLKxn+9 ns
I\D/lz(i:g)c()ultp_)ut time tesL-bx MADMA?FEé’l: 0] - MCLK-9 MCLK+9 ns
I\DAZY; md?me tweH - ox M A[';/' X}/E[é’l: 0] - 0 MCLKxm+9 | ns

Note:

When the external load capacitance CL=30 pF (m=0to 15, n =1 to 16)
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Synchronous Serial (SPI =1, SCINV = 0)
(Vcc =2.7V 10 5.5V, Vss = 0V)

b bol Pin Condit Vec <45V Vec24.5V Uni
arameter Symbo Name onditions Min Max Min Max nit
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tscve SCKx 4tcyep - 4tcyep - ns
. SCKX,
SCK1—SOT delay time tsHovi SOTx - -30 + 30 -20 + 20 ns
SIN—SCK| SCKXx, Internal shift
setup time fivsu SINX C|00t|§ 50 - 30 - ns
operation
SCK|—SIN hold time toux | oK% 0 - 0 - ns
SINX
. SCKX,
SOT—SCK| delay time tsovL 2tcyep - 30 - 2tcyep - 30 - ns
SOTx
Serial clock L pulse width tsLsH SCKx 2tcvep - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx tevep + 10 - tevep + 10 - ns
. SCKX,
SCKt—SOT delay time tsHove SOTx External shift - 50 - 30 ns
SIN—-SCK] SCKX, clock
setup time tvsie SINX operation 10 i 10 i ns
. SCKX,
SCK|—SIN hold time tsLixe 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.

— 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 same relocate port number; for example, the combination of SCKx_0 and
SOTx_1 is not guaranteed.

—  When the external load capacitance C. = 30 pF.
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SCS \
output - -H tcsoi
tcssi ‘tcsw
SCK -
output (S)
SOT
(SPI=0)
SOT
(SPI=1)
MS bit=0
[
scs \ z
input \ N AtCSDE
| tesse tosre || g
SCK ] 3
input
toee
SOT
(SPI=0) 71
‘tDSE‘
oo
Sor R
(SPI=1) L
MS bit=1
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When Using High-Speed Synchronous Serial Chip Select (SCINV =1, CSLVL =0)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

o Vcc <45V Vecc24.5V )
Parameter Symbol Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time tessi . (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- Internal shift N N N N
SCKt—SCS| hold time tcsHi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
: operation (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect time tesol +5tcvep +5tcyep +5tcyep +5tcyep ns
SCS1—SCK?1 setup time tcsse 3tevep+15 - 3tcyep+15 - ns
SCK|—SCS| hold time tcsHe External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcvep+15 - 3tcyep+15 - ns
SCS1—SOT delay time tose operation - 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 8. 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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High-Speed Mode

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

S6E2C2 Series

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

] o Value
Parameter Symbol Pin Name Conditions Min Max Remarks
Clock frequency Data
Transfer Mode fep S CLK . 0 50 MHz
Clock low time twi S CLK CCARDF‘ 10 7 - ns
Clock high time twH S _CLK a Eard) 7 - ns
Clock rise time tTLH S_CLK - 3 ns
Clock fall time tTHL S_CLK - 3 ns
Card Inputs CMD, DAT (referenced to Clock CLK)
) o Value
Parameter Symbol Pin Name Conditions Min Max Remarks
. S_CMD,
Input set-up time tisu S DATA3: 0 CCAF\I’JDFS 10 6 - ns
. S_CMD,
Input hold time tiH S DATA3: 0 (1 card) 2 - ns
Card Outputs CMD, DAT (referenced to Clock CLK)
i - Value
Parameter Symbol Pin Name Conditions Min Max Remarks
Output delay time during data S_CMD, CL=<40pF
transfer mode topLy S DATA3: 0 (1 card) 0 14 ns
. S_CMD, CL215pF ]
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.

twi o
S_CLK (. VIH 50%Vcc VIH
(SD Clock) Vie -/ t
~ TLH
tisu PITIE tiH
S_CMD, v
IH
S_DATA3: 0
(Card Input) Vie
tobLy(Max) toH(Min)

S_CMD, VoH VoH
S DATA3: 0

VoL VoL

(Card Output)

High-Speed Mode

Notes:

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

model is the Host.

—  For more information about clock frequency (fer), see Chapter 15: SD card Interface in FM4 Family Peripheral
Manual Main Part (002-04856).
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S6E2C28J0AGB1000A, S6E2C29J0AGB1000A, S6E2C2AJO0AGB1000A,
S6E2C28JHAGB1000A, S6E2C29JHAGB1000A, S6E2C2AIJHAGB1000A,
S6E2C28LOAGL2000A, S6E2C29L0AGL2000A, S6E2C2ALOAGL2000A,
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