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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

CANbus, CSIO, EBI/EMI, I2C, LINbus, SD, SPI, UART/USART
DMA, I2S, LVD, POR, PWM, WDT
190

2MB (2M x 8)

FLASH

256K x 8

2.7V ~ 5.5V

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

-40°C ~ 125°C (TA)

Surface Mount

216-LQFP

216-LQFP (24x24)

https://www.e-xfl.com/product-detail/infineon-technologies/s6e2c4al0agl2000a

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

S6E2C4 Series

Pin No

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
circuit
type

Pin state
type

34

29

J3

P38

ADTG_2

DTTIOX_O

S WP 0

35

30

J2

P39

SIN2_1

RTO00_0
(PPG00_0)

TIOAO 1

AIN3 1

INT16_1

S CD O

MAD24 0

46

36

31

K1

P3A

SOT2 1
(SDA2_1)

RTOO01_0
(PPG00_0)

TIOAL 1

BIN3 1

INT17_1

MAD23 0

47

37

32

K2

P3B

SCK2_1
(SCL2 1)

RTO02_0
(PPG02_0)

TIOA2_1

ZIN3_1

INT18 1

MAD22_0

MNALE_O

48

38

33

K3

P3C

SIN13_0

RTO03_0
(PPG02_0)

TIOA3 1

INT19_ 1

MAD21 0

MNCLE_0O

49

39

34

K4

P3D

SOT13_0
(SDA13_0)

RTO04 0
(PPG04_0)

TIOA4 1

MAD20_0

MNWEX_0

50

40

35

L1

P3E

SCK13_0
(SCL13_0)

RTO05_0
(PPG04_0)

TIOA5 1

MAD19 0

MNREX_0O
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S6E2C4 Series

Pin No

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
circuit
type

Pin state
type

60

50

42

M4

P44

SOT15 0
(SDA15_0)

RTO14 0
(PPG14_0)

TIOA4 O

MCSX3_0

51

43

N4

P45

SCK15_0
(SCL15_0)

RTO15 0
(PPG14 0)

TIOA5 0

MCSX2_0

62

52

44

P2

Cc

63

53

45

P3

VSS

64

54

46

P4

VCC

65

P4A

SIN12 1

AINO 1

INTO4 2

66

P4B

SOT12_1
(SDA12_1)

BINO_1

67

P4C

SCK12_1
(SCL12 1)

ZINO_1

68

P4D

SCS72_1

RX2_2

INTO5_2

69

P4E

SCS73 1

X2 2

70

55

47

L5

P7D

SCK1_1
(SCL1 1)

RX2_0

DTTI1X 0

INTO5_0

WKUP2

MCSX1 0

71

56

48

M5

P7E

ADTG_7

TX2 0

FRCK1 0

MCSX0_0

72

57

49

N5

INITX

73

58

50

PS5

P46

X0A

74

59

51

P6

P47

X1A

75

60

52

P8

VBAT

76

61

53

N6

P48

VREGCTL
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Embedded in Tomorrow
Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
External bus interface ALE signal to
MNALE_O control NAND Flash output pin 47 37 32 K2
External bus interface CLE signal to
MNCLE_O control NAND Flash output pin 48 38 33 K3
External bus interface read enable signal
MNREX_0 to control NAND Flash 50 40 35 L1
External bus interface write enable signal
MNWEX_0 to control NAND Flash 49 39 34 K4
External bus interface read enable signal
MOEX_0 for SRAM 209 169 137 C5
External External bus interface write enable signal
BUS MWEX_0 for SRAM 210 170 138 B4
SDRAM interface
MSDCLK O | sprAM clock output pin 90 & ) L9
SDRAM interface
MSDCKE_O | sprAM clock enable output pin 89 4 ) M9
SDRAM interface
MRASX_0 SDRAM row active output pin 85 0 ) N8
SDRAM interface
MCASX_0 SDRAM column active output pin 86 1 ) M8
SDRAM interface
MSDWEX 0 | gprAM write enable output pin 87 2 ) N9
INTOO_O 2 2 2 B2
INTOO_1 External interrupt request 00 input pin 38 28 23 H3
INTOO_2 19 - - -
INTO1_0 7 7 7 D1
INTO1_1 External interrupt request 01 input pin 41 31 26 H6
INTO1_2 51 41 - L2
INT02_0 14 13 10 E5
INTO2_1 External interrupt request 02 input pin 42 32 27 J5
External INT02_2 26 - - -
Interrupt INTO3_ 0 17 16 13 F3
INTO3_1 External interrupt request 03 input pin 43 33 28 J4
INT03_2 34 24 - G6
INTO4_0 59 49 41 L4
INTO4 1 External interrupt request 04 input pin 100 83 67 M11
INTO4_2 65 - - -
INTO5_0 70 55 47 L5
INTO5_1 External interrupt request 05 input pin 86 71 - M8
INTO5_2 68 - - -
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Embedded in Tomorrow™

S6E2C4 Series

Pin No

Module Pin name Function LQQ LQP LQS LBE
216 176 144 192

PAO 2 2 2 B2
PA1 3 3 3 Cc2
PA2 4 4 4 C3
PA3 5 5 5 D5
PA4 6 6 6 D2
PA5 7 7 7 D1
PA6 8 8 8 D3
PA7 9 9 9 D4
PAS General-purpose 1/O port A " 3 0 =
PA9 15 14 11 F1
PAA 16 15 12 F2
PAB 17 16 13 F3
PAC 18 17 14 F4
PAD 23 18 15 F5
PAE 24 19 16 F6
GPIO PAF 25 20 17 G2
PBO 126 102 - J10
PB1 127 103 - J9
PB2 128 104 - H10
PB3 129 105 - J14
PB4 138 112 - G13
PB5 139 113 - F14
PB6 140 114 - G12
PB7 141 115 - Gl

General-purpose 1/O port B

PB8 119 - - -

PB9 120 - - -

PBA 121 - - -

PBB 122 - - -

PBC 148 - - -

PBD 149 - - -

PBE 150 - - -

PBF 151 - - -
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
PCO 177 145 115 C9
PC1 178 146 116 B8
PC2 179 147 117 D9
PC3 180 148 118 E9
PC4 181 149 119 F9
PC5 182 150 120 C8
PC6 183 151 121 D8
PC7 184 152 122 ES8
bCs General-purpose 1/O port C e 153 123 AL
PC9 186 154 124 F8
PCA 187 155 125 B7
PCB 190 158 128 A7
PCC 191 159 129 Cc7
PCD 192 160 130 A6
PCE 193 161 131 D7
PCF 194 162 132 E7
PDO 195 163 133 F7
GPIO PD1 General-purpose 1/O port D 196 164 134 B6
PD2 197 165 135 C6
PEO 104 84 68 N13
PE2 General-purpose 1/O port E 106 86 70 P12
PE3 107 87 71 P13
PFO 78 63 - K5
PF1 79 64 - K6
PF2 85 70 - N8
PF3 86 71 - M8
PF4 87 72 - N9
PF5 88 73 - P9
PF6 General-purpose /O port F 89 74 - M9
PF7 90 75 - L9
PF8 94 - - -
PF9 95 - - -
PFA 101 - - -
PFB 102 - - -
PFC 103 - - -
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
SIN8_0 Multi-function serial interface ch.8 input 91 76 60 K9
SIN8_1 pin 138 112 - G13
SOT8_0 Multi-function serial interface ch.8 output
(SDA8 _0) pin. 92 77 61 P10
. This pin operates as SOT8 when it is
Multi- SOT8 1 used in a UART/CSIO/LIN (operation 139 13 F14
function (SDA8_1) modes 0 to 3) and as SDA8 when it is -
serial used in an IC (operation mode 4).
8 SCK8_0 Multi-function serial interface ch.8 clock
(SCL8_0) | 1O pin. 93 8 62 | N10
This pin operates as SCK8 when it is
SCK8_1 used in a CSIO (operation modes 2) and
(SCL8_1) as SCL8 when it is used in an I12C 140 114 ) Gl2
(operation mode 4).
SIN9_0 Multi-function serial interface ch.9 input 82 67 57 L8
SIN9 1 pin 120 R . -
SOT9_0 Multi-function serial interface ch.9 output
(SDA9_0) pin. 83 68 58 K8
. This pin operates as SOT9 when it is
Multi- SOT9 1 used in a UART/CSIO/LIN (operation 121
function (SDA9_1) modes 0 to 3) and as SDA9 when it is - - -
segal used in an I12C (operation mode 4).
SCK9 0 Multi-function serial interface ch.9 clock
(SCL9 0) | /O pin. 84 69 59 J8
This pin operates as SCK9 when it is
SCK9 1 used in a CSIO (operation modes 2) and 192
(SCL9 1) as SCL9 when it is used in an I12C i i i
(operation mode 4).
SIN10_0 Multi-function serial interface ch.10 input 114 94 78 L11
SIN10_1 pin 51 41 - L2
SOT10_0 Multi-function serial interface ch.10 output
(SDA10_0) pin. 115 95 79 K13
. This pin operates as SOT10 when it is
Multi- SOT10 1 | usedin a UART/CSIO/LIN (operation 5 42 L3
function (SDA10_1) | modes 0 to 3) and as SDA10 when it is -
serial used in an 1°C (operation mode 4).
10 SCK10_0 Multi-function serial interface ch.10 clock
(SCL10 0) | VO pin. 116 96 80 | Kiz2
This pin operates as SCK10 when it is
SCK10_1 used in a CSIO (operation modes 2) and 53 43 M2
(SCL10_1) as SCL10 when itis used in an 12C )
(operation mode 4).
SIN11 0 Multi-function serial interface ch.11 input 123 99 83 J13
SIN11_1 pin 26 - . -
SOT11_0 Multi-function serial interface ch.11 output
(SDALL 0) | pin. 124 100 84 J12
. This pin operates as SOT11 when it is
Multi- SOT11_1 used in a UART/CSIO/LIN (operation 7
function (SDA11_1) | modes O to 3) and as SDA11 when it is . il .
serial used in an I°C (operation mode 4).
1 SCK11_0 Multi-function serial interface ch.11 clock
(SCL11 0) | I/O pin. 125 | 101 | 8 | JI
This pin operates as SCK11 when it is
SCK11_1 used in a CSIO (operation modes 2) and o8
(sCL11_1) as SCL11 when it is used in an I12C i i i
(operation mode 4).
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Pin No

Module Pin name Function LQQ LQP LQS LBE
216 176 144 192

SIN12 0 Multi-function serial interface ch.12 input 133 109 89 G14
SIN12_1 pin 65 - - R
SOT12_0 Multi-function serial interface ch.12 output 134 110 % H13

(SDA12_0) pin.
This pin operates as SOT12 when it is

Multi- SOT12_1 used in a UART/CSIOJLIN (operation
function (SDA12_1) modes 0 to 3) and as SDA12 when it is 66 i i i
serial used in an 1?C (operation mode 4).
12 SCK12_0 Multi-function serial interface ch.12 clock

(SCL12 0) | 1O pin. 135 | 11 91 | H11

This pin operates as SCK12 when it is
SCK12_1 used in a CSIO (operation modes 2) and

(SCL12 1) | as SCL12 when itis used in an I2C 67 - - -
(operation mode 4).
SIN13 0 Multi-function serial interface ch.13 input 48 38 33 K3
SIN13 1 pin 206 - - -
SOT13 0 Multi-function serial interface ch.13 output
(SDA13 0) pin. 49 39 34 K4
. This pin operates as SOT13 when it is
Multi- SOT13_1 used in a UART/CSIO/LIN (operation
function (SDA13_1) | modes 0 to 3) and as SDA13 when it is 205 - - -
Selr:'f" used in an I?C (operation mode 4).
SCK13_0 Multi-function serial interface ch.13 clock
(SCL13 0) 1/0 pin. 50 40 35 L1
This pin operates as SCK13 when it is
SCK13 1 used in a CSIO (operation modes 2) and 204
(SCL13 1) as SCL13 when it is used in an I12C ) ) )
(operation mode 4).
SIN14_0 Multi-function serial interface ch.14 input 30 21 18 G3
SIN14_1 pin 201 - - -
SOT14 0 Multi-function serial interface ch.14 output
(SDA14 0) | pin. 31 22 19 G4
. This pin operates as SOT14 when it is
Multi- SOT14 1 | usedin a UART/CSIO/LIN (operation
function (SDA14_1) | modes O to 3) and as SDA14 when it is 200 . . .
Selrél‘.al used in an 1°C (operation mode 4).
SCK14 0 Multi-function serial interface ch.14 clock
(SCL14_0) | /O pin. 32 23 20 G5
This pin operates as SCK14 when it is
SCK14_1 used in a CSIO (operation modes 2) and
(SCL14 1) | as SCL14 when itis used in an I°C 199 - - -
(operation mode 4).
SIN15_0 Multi-function serial interface ch.15 input 59 49 41 L4
SIN15 1 pin 19 - - -

SOT15_0 Multi-function serial interface ch.15 output
(SDA15_0) pin.
This pin operates as SOT15 when it is

60 50 42 M4

Multi- SOT15_1 used in a UART/CSIO/LIN (operation
funcpon (SDA15_1) modes 0 to 3) and as SDA15 when it is 20 ) ) )
Siféal used in an I12C (operation mode 4).
SCK15_0 Multi-function serial interface ch.15 clock
(SCL15 0) 1/O pin. 61 51 43 N4
This pin operates as SCK15 when it is
SCK15_1 used in a CSIO (operation modes 2) and 21 i i i

(SCL15 1) as SCL15 when it is used in an 12C
(operation mode 4).
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Circuit

Remarks

|

Pch‘l:l

N-ch

Pull-up resistor control

Digital output

Port Drive Select

Digital input

Standby mode Control

+ CMOS level output
+ (Itis possible to select by port

drive capability. Select register
[PDSR])

+ CMOS level hysteresis input
+ Pull-up resistor control

+ Standby mode control

+ Pull-up resistor:

approximately 50 kQ

* lop=-10mA, lo. =10 mA (PDSR

:l)

s lon=-4mA, lo. =4 mA (PDSR =

0)

+ When this pin is used as an 1°C

pin, the digital output P-ch
transistor is always off.
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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.

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
Spansion 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: 002-04986 Rev.*B Page 71 of 192



xJ

_“%_;:_;%YPRESS S6E2C4 Series

Embedded in Tomorrow

Memory Map (2)

S6E2C4AH/J/L S6E2C49H/J/L S6E2C48H/J/L
0x2020_0000 0x2020_0000 0x2020_0000
Resened Resened Resened
0x2004_8000 0x2004_8000 0x2004_8000
SRAM2 SRAM2 SRAM2
0x2004_0000 32 Kbytes 0x2004_0000 32 Kbytes 0x2004_0000 32 Kbytes
SRAM1 SRAM1 SRAM1
0x2003_8000 32 Kbytes 0x2003_8000 32 Kbytes 0x2003_8000 32 Kbytes
Resened Resened Resened
0x2000_0000 0x2000_0000 0x2000_0000
SRAMO SRAMO
SRAMO 128 Kbytes 0x1FFF_0000 64 Kbytes
192 Kbytes Ox1FFE_0000
Ox1FFD_0000
R
Resened S
Resened
oxoo41 0000 | 0x0041_0000 _ oxoo410000f |

P B B

SA0-3(#1) 8KBx4) | S & SAO-3(#1) 8KBx4) | O & SAO-3(#1) 8KBx4) | S &
0x0040 8000 " 7 z3 0x0040 8000 " " 7] 23 oxo0408000( "~ | =& 3
0x0040_6000 SAS(#O) (8KB) ‘rSD, &T 0x0040_6000 SA3(#0) (8KB) “,(Ss g 0x0040_6000 SA3(#0) (8KB) ‘;D, &—,
0x0040_4000|  General purpose . = 0x0040_4000|  General purpose = » 3 0x0040_4000| General purpose o=
0x0040_2000 CR trimming 0x0040_2000 CR trimming 0x0040_2000 CR trimming
0x0040_0000 Security 0x0040_0000 Security 0x0040_0000 Security

Resened
0x0020_0000 Resened
Resened

SA9-23(#1) (64KBx15) 00015 0000
X .

SAQ-15(#1) (64KBXT)
SA8(#1) (32KB)

SA8(#1) (32KB)
0x0010_0000| SA4-7(#1) (8KBx4) 0x0010_0000

S9IAqN 2
yse|qurey

SA9-23(#0) (64KBx15) SA9-23(#0) (64KBx15) SA9-23(#0) (64KBx15)

salAqiN G'T
yse|qure|y

EEING TR
use|qurep

SAB(#0) (32KB) SAB(#0) (32KB) SA8(#0) (32KB)
0x0000_0000| SA4-7(#0) (8KBx4) 0x0000_0000| SA4-7(#0) (BKBx4) 0x0000_0000| SA4-7(#0) (BKBx4)

* See S6E2CC/S6E2C5/S6E2C4/S6E2C3/S6E2C2/S6E2C1 Series Flash Programming Manual to confirm the detail of flash
Memory.
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Table 12-8 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

. Value
Pin L .
Parameter | Symbol Name Conditions Frequency Typ M Unit Remarks
*3, *4
056 | 301 | mA | > 7 ce
*3, *4
lccH Stop mode - - 27.03 mA Ta = +85°C
*3’ *4
- 3992 | mA | "7 o
*3, *4
1.40 385 | MA | " omec
Timer mode™ *3, *4
(main oscillation) 4 MHz ) 21.87 | MA | 1= igseC
*3, *4
- 4076 | mA | 7 o
*3, *4
0.95 | 340 | mA | 7 e
Tiererllrt'n.ode M 07 42 A *3, %4
uilt-in z - : m — 4qEo
High-speed CR) Ta = +85°C
Power *3,*4
supply lccr | VCC - 4031 1 mA ) 2 105°C
current
*3, *4
0.57 3.02 mA Ta = +25°C
Timer mode™ *3, *4
(sub oscillation) 32 kHz i 21.04 1 mA | 12 Lgsec
*3’ *4
- 3993 | mA | "7 0sec
*3, *4
0.58 3.03 mA Ta = +25°C
Timer mode *3 %/
(built-in 100 kHz - 27.05 mA _ o
low-speed CR) Ta=+85°C
*3, *4
] 39.94 | MA | 1,z +105°C
*3, *4
0.57 302 | mA | 1 osec
RTC mode™® *3, *4
lccr (sub oscillation) 32 kHz ) 2004 | mA | = igsec
*3, *4
- 3993 | mA | 7 e
*1: Vce = 3.3V
*2:Vce = 5.5V

*3: When all ports are fixed

*4: When LVD is off
*5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
*6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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Table 12-9 Typical and Maximum Current Consumption in Deep Standby Stop Mode, Deep Standby RTC Mode and VBAT

Pin Value
Parameter | Symbol Name Conditions Frequency Typ* | Max*2 Unit Remarks
*3’ *4
96 248 | VA | 1 osec
Deep standby
Stop mode *3, *4
(When RAM - - 3009 | WA | 1, = 4g5°C
is off) v3 *4
©o| 3889 | WA Li0sec
IccHD *Q *
106 | 259 | pA Ti' 2 s
Deep standby
Stop mode *3, *4
(When RAM - - 8020 | WA | 1, = +g5°C
is on) w3 4
- 3900 | BA | 1 - 4105°C
VCC *3 *4
96 248 HA TA,: +25°C
Deep standby
RTC mode *3, *4
(When RAM - 8009 | WA | 1, = +g5°C
is off)
Power *3, *4
supply lccro 32 kHz - 3889 | WA | 1= 4105°C
current
* *
106 259 A Ti' =4+25°c
Deep standby
RTC mode *3, *4
(When RAM - 8020 | WA | 1, = +g5°C
is on) N
3, *4
- 3900 pA Ta = +105°C
0.005 *3, *4,*5
8 01 | WA | 1/=io5c
*3] *4’ *5
RTC stop*6 - 14 A Ta = 485°C
*3, *4’ *5
- 33 | WA |1z {105°C
IccvBaT VBAT - *3 %4
1.0 1.8 WA | 12 o0
RTC *3, *4
operation*6 ) 32 WA | 1= 485°C
*3, *4
- 51 | WA | 1= 4105°C
*1:Vec=3.3V
*2:Vec =55V

*3: When all ports are fixed

*4: When LVD is off

*5: When sub oscillation is off

*6: In the case of setting RTC after VCC power on
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12.4.4 Operating Conditions of Main PLL (in the Case of Using Main Clock for Input Clock of PLL)
(Mcc = 2.7V to 5.5V, Vss = 0V)

S6E2C4 Series

Value
Parameter Symbol ) Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time** ¢ 100 ) )
(lock up time) Lock Hs
PLL input clock frequency feLLl 4 - 16 MHz
PLL multiplication rate - 13 - 100 multiplier
PLL macro oscillation clock frequency feLLO 200 - 400 MHz
Main PLL clock frequency*? foLkpLL - - 200 MHz

*1: Time from when the PLL starts operating until the oscillation stabilizes

*2: For more information about Main PLL clock (CLKPLL), see Chapter 2-1: Clock in FM4 Family Peripheral Manual Main Part

(002-04856).

12.4.5 Operating Conditions of I12S PLL (in the Case of Using Main Clock for Input Clock of PLL)

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

bol Value ‘
Parameter Symbo ) Unit Remar
' y Min Typ Max ! S
PLL oscillation stabilization wait time™ ¢ 100 ) ) s
(lock up time) Lock H
PLL input clock frequency frLLl 4 - 16 MHz
PLL multiplication rate - 13 - 100 multiplier
—_— 400 MHz uUsB

PLL macro oscillation clock frequency feLLO 200 - 384 MHz 7S

. After the M
2 2 - -
I2S clock frequency foLkpLL 12.288 MHz frequency division

*1: Time from when the PLL starts operating until the oscillation stabilizes

*2: For more information about 12S clock, see Chapter 7-1: I12S Clock Generation in FM4 Family Peripheral Manual Communication

Macro Part (002-04862).

Document Number: 002-04986 Rev.*B

Page 111 of 192




_u?;rﬂéYPRESS S6E2C4 Series

\J

Embedded in Tomorrow™

12.4.10 External Bus Timing

External Bus Clock Output Characteristics

Value

Parameter Symbol Pin Name Conditions . Unit Remarks
Min Typ

Output frequency tevcLe MCLKOUT "1 - 502 MHz

*1: The external bus clock (MCLKOUT) is a divided clock of HCLK.
For more information about setting of clock divider, see Chapter 14: External Bus Interface in FM4 Family Peripheral Manual

Main Part (002-04856).
*2: Generate MCLKOUT at setting more than four divisions when the AHB bus clock exceeds 100 MHz.

0.8 x Vce \ 0.8 x Vcc

MCLK
| fevele
External Bus Signal I/0 Characteristics
(Mcc = 2.7V to 5.5V, Vss = 0V)
Parameter Symbol Conditions Value Unit Remarks

ViH 0.8 x Vcc \%

Signal input characteristics
Vi 0.2 x Vce \%
Von ) 0.8 x Vcc \%

Signal output characteristics
VoL 0.2 x Vcc V

4 Vin ViH A
A Vi Vi Vi
4 VoH Vo N
A VoL VoL Vi

Input signal
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External Ready Input Timing

S6E2C4 Series

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

Val
Parameter Symbol Pin Name Conditions aue Unit | Remarks
Min Max
MCLK?
MRDY input trOYI '\l\ﬂgﬁ)f{ - 19 - ns
setup time
HBWhen RDY is input
MCLK
_ Over2cycle
Original - o
MOEX \ /
MWEX
tRDYI
MRDY
HB\When RDY is released
MCLK
B 2 cycles _
Extended /
MOEX gj
MWEX ) trovI
.
0.5%Vcc
MRDY jj

Document Number: 002-04986 Rev.*B
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tscye |
SCk Vou 7 \ Vo
VoL N
{sHovi
Vo
SOT VoL
tvsu | tsuxi
SIN A Vin X
x Vi Vil A
MS bit =0
« tsHsL < tsLshH N
SCK = ViH VmA’\
Vi < ViL ViL
tR tS‘HOVE tF —
VoH
SOT
VoL ><
tvste | tsuixe q
SIN * Vi ViH
x Vi ViL 4
MS bit =1
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\J

B tscve R
Vo
AV V
scK tsovui N tsrov =
Von ~Von
SOT VoL X* VoL
= tivsui > tsLixi »
Vi Vin
SIN Vi Vi
MS bit=0
tsLsH | tshstL |
|
SCK ViH ViH v ViH
N Vi Vi
— —
* tF R » tsHove
Vou LVOH
SOT VOL XT VOL
tivste —ple——— tsuxe
Vi ViH
SIN Vi Vi
MS bit=1
*. Changes when writing to TDR register
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<—tmcyc—>
<_tmhw_>
—t
12SCK (CPOL=0) 71 XK ™ 7Z \ 7l Xﬁ /_71_\_71_\
12SCK (CPOL=1) 3§ 7Z 5( 7Z 5( 7£_¥_7é_5§ FL%
tdfs tdfs
12SWS
(FSPH=0, FSLN=0) =~ —nu | S/ F
ats tafs
12SWS /
(FSPH=1, FSLN=0) / 7/
tdfs tdfs
12SWS s
(FSPH=0, FSLN=1) ~ —— |
tars tafs
12SWS Y/ s
(FSPH=1, FSLN=1) / .
ddo,

12SDO ( X X

teai thai toai Thai
ble b ble

>7
X XX —

sai

12SDI - 7
(SMPL=1) * X y :X—>7

Note:
— See Chapter7-2: I12S (Inter-IC Sound bus) Interface in FM4 Family Peripheral Manual Communication Macro Part (002-04862)
for the details of CPOL, FSPH, FSLIN, and SMPL.

0.8 x Vcc 0.8 % VCC 08x% VCC
12SDI
0.2 X Vgo 0.2 X Vgo

ts t
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S6E2C4 Series

Package Type

Package Code

LQFP 216 LQQ 216
I @A
| 162 @M 109
Eg E]
A
A B
A
216 O 55
i e b - 4X
Qfotofc]as]o] BOTTOM VIEW
b[$Jo0r@c[as®o®) o
TOPVIEW_

[S]oos]c]
SIDE VIEW
SYMBOL DIMENSIONS
MIN. |NOM. [ MAX.
A — | — | 170
Al 005 [ — | 0.15
b 013 | 0.18 | 0.23
c 009 | — [ 020
D 26.00 BSC.
D1 24.00 BSC.
e 0.40 BSC
E 26.00 BSC.
El 24.00 BSC.
L 045 | 060 [0.75
L1 030 | 050 | 0.70
0 0° — | 8

SEATING
PLANE

f=—p—

SECTION A-A"

NOTES

1. ALL DIMENSIONS ARE IN MILLIMETERS.

&DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

QDATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

ATO BE DETERMINED AT SEATING PLANE C.
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

ADETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.

ﬁREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.

ADIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-15153 **

PACKAGE OUTLINE, 216 LEAD LQFP
24,0X24.0X1.7 MM LQQ216 REV**
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

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

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

PSoC® Solutions

PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP

Cypress Developer Community
Forums | WICED IOT Forums | Projects | Video | Blogs |

Training | Components

Technical Support
cypress.com/support

S6E2C4 Series

Wireless/RF cypress.com/wireless

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.
___________________________________________________________________________________________________________________|]

© Cypress Semiconductor Corporation, 2014-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including Spansion LLC (“Cypress”). This document,
including any software or firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries
worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or
other intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software,
then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source
code form, to modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form
externally to end users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s patents that are
infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction,
modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent
permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any
product or circuit described in this document.  Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. It
is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. Cypress
products are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support
devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where the
failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is any component of a device or system whose failure to perform
can be reasonably expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress
from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs,
damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
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