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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
152

1MB (1M x 8)

FLASH

128K x 8

2.7V ~ 5.5V

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

-40°C ~ 125°C (TA)

Surface Mount

176-LQFP

176-LQFP (24x24)

https://www.e-xfl.com/product-detail/infineon-technologies/s6e2c28j0agv2000a
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Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

49

41

L4

P43

SIN15_0

RTO13_0
(PPG12 0)

TIOA3_0

INTO4_ 0

MCSX4_0

50

42

M4

P44

SOT15_0
(SDA15_0)

RTO14 0
(PPG14_0)

TIOA4 0

MCSX3_0

61

51

43

N4

P45

SCK15_0
(SCL15_0)

RTO15_0
(PPG14 0)

TIOA5_0

MCSX2_0

62

52

44

P2

C

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

INTO5_2

69

PAE

SCS73 1

70

55

47

LS

P7D

SCK1_1
(SCL1_1)

DTTI1X O

INTO5_0

WKUP2

MCSX1_0

71

56

48

M5

P7E

ADTG_7

FRCK1_0

MCSXO0_0

72

57

49

N5

INITX

73

58

50

PS5

P46

X0A
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
MADOO_0O 81 66 56 J6
MADO1_0 82 67 57 L8
MADO02_0 83 68 58 K8
MADO3_0 84 69 59 J8
MADO04_0 91 76 60 K9
MADO5_0 92 77 61 P10
MADO06_0 93 78 62 N10
MADO7_0 96 79 63 L10
MADO8_0 97 80 64 K10
MADO09_0 98 81 65 M10
MAD10_0 142 116 92 G10
MAD11_0 143 | 117 93 G9
MAD12 0 | External bus interface address bus 144 118 94 F10
MAD13_0 145 119 95 F11
MAD14_0 146 | 120 96 F12
MAD15_0 147 121 97 F13
External MAD16_0 152 | 122 98 E10
bus MAD17_0 153 | 123 99 E11
MAD18_0 154 124 100 E12
MAD19 0 50 40 35 L1
MAD20_0 49 39 34 K4
MAD21_0 48 38 33 K3
MAD22_0 47 37 32 K2
MAD23_0 46 36 31 K1
MAD24_0 45 35 30 J2
MCSX0_0 71 56 48 M5
MCSX1_0 70 55 47 L5
MCSX2_0 61 51 43 N4
MCSX3_0 _ _ 60 50 42 M4
MCSX4_0 Eﬁsma&ﬁus interface chip select 59 29 a1 La
MCSX5_0 58 48 40 M3
MCSX6_0 57 47 39 N3
MCSX7_0 56 46 38 N2
MCSX8_0 88 73 - P9
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
INT20_0 . . ) 91 76 60 K9
External interrupt request 20 input pin
INT20_1 89 74 - M9
INT21_0 . . ) 96 79 63 L10
External interrupt request 21 input pin
INT21_1 90 75 - L9
INT22_0 . . ) 99 82 66 N11
— External interrupt request 22 input pin
INT22_1 78 63 - K5
INT23_0 . . . 56 46 38 N2
External interrupt request 23 input pin
INT23_1 79 64 - K6
INT24_0 . . ) 147 121 97 F13
External interrupt request 24 input pin
INT24_1 131 107 87 H12
INT25_0 . . ) 153 123 99 E1l
External interrupt request 25 input pin
INT25_1 117 97 81 K14
External INT26_0 . | 156 | 126 | 102 | D12
interrupt External interrupt request 26 input pin
INT26_1 142 116 92 G10
INT27_0 . . ) 157 127 103 D13
External interrupt request 27 input pin
INT27_1 143 117 93 G9
INT28_0 . . ) 190 158 128 A7
External interrupt request 28 input pin
INT28_1 207 167 - E6
INT29_0 . . ) 198 166 136 D6
External interrupt request 29 input pin
INT29_1 208 168 - B5
INT30_0 . . ) 209 169 137 C5
External interrupt request 30 input pin
INT30_1 195 163 133 F7
INT31_0 . . ) 212 172 140 B3
External interrupt request 31 input pin
INT31_1 196 164 134 B6
NMIX Non-maskable interrupt input pin 158 128 104 C13
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Pin Number
Module Pin Name Function LQQ | LQP | LQS | LBE
216 | 176 | 144 | 192
SIN7_0 Multi-function serial interface ch 7 14 13 10 E5
SIN7_1 input pin 103 - - R
SOT7_0 Multi-function serial interface ch 7
(SDA7_0) | output pin. 15 14 1 F1
This pin operates as SOT7 when it is
SOT7_1 used in a UART/CSIO/LIN (operation 102
(SDA7_1) modes 0 to 3) and as SDA7 when it is . . )
used in an 1°C (operation mode 4).
SCK7_0 Multi-function serial interface ch 7
(SCL7_0) | clock I/O pin. 16 15 12 F2
Multi- This pin operates as SCK7 when it is
Function SCK7_1 used in a CSIO (operation mode 2) 101
Serial 7 (SCL7_1) and as SCL7 when it is used in an 1°C . ) )
(operation mode 4).
SCS70_0 Multi-function serial interface ch 7 17 16 13 F3
SCS70_1 chip select 0 input/output pin 94 R R -
SCS71 0 Multi-function serial interface ch 7 18 17 14 F4
SCs71_1 chip select 1 input/output pin 95 R R -
SCS72_0 Multi-function serial interface ch 7 10 10 - E2
SCs72_1 chip select 2 input/output pin 68 R R -
SCS73_0 Multi-function serial interface ch 7 11 1 - E3
SCS73 1 chip select 3 input/output pin 69 - R -
SIN8_0 Multi-function serial interface ch 8 91 76 60 K9
SINS_1 input pin 138 112 - G13
SOT8_0 Multi-function serial interface ch 8
(SDA8_0) | output pin. 92 7 61 P10
This pin operates as SOT8 when it is
Multi- SOT8_1 used in a UART/CSIO/LIN (operation 139 113 F14
Function (SDA8_1) modes 0 to 3) and as SDA8 when it is B
Serial 8 used in an 1°C (operation mode 4).
SCK8_0 Multi-function serial interface ch 8
(ScL8 0) | clock I/O pin. 93 8 62 | N10
This pin operates as SCK8 when it is
SCK8_1 used in a CSIO (operation mode 2)
(SCL8_1) and as SCL8 when it is used in an 12C 140 114 . G12
(operation mode 4).
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
SIN9_0 Multi-function serial interface ch 9 82 67 57 L8
SIN9_1 input pin 120 - - -
SOT9_0 Multi-function serial interface ch 9
(SDA9_0) | output pin. 83 68 58 K8
This pin operates as SOT9 when it is
Multi- SOT9_1 used in a UART/CSIO/LIN (operation 121 i i )
Function (SDA9_1) modes 0 to 3) and as SDA9 when it is
Serial 9 used in an 12C (operation mode 4).
SCK9_0 Multi-function serial interface ch 9
(SCL9 0) | clock I/O pin. 84 69 59 J8
This pin operates as SCK9 when it is
SCK9_ 1 used in a CSIO (operation mode 2)
(SCL9 1) | and as SCLO when itis used inan I2C | 122 - - -
(operation mode 4).
SIN10_0 Multi-function serial interface ch 10 114 94 78 L11
SIN10_1 input pin 51 41 - L2
SOT10_0 Multi-function serial interface ch 10
(SDA10 0) | output pin. 115 95 79 K13
This pin operates as SOT10 when it is
Multi- SOT10_1 used in a UART/CSIO/LIN (operation 52 42 L3
Function (SDA10_1) modes 0 to 3) and as SDA10 when it .
Serial 10 is used in an I°C (operation mode 4).
SCK10_0 Multi-function serial interface ch 10
(SCL10 0) | clock I/O pin. 116 96 80 | Ki2
This pin operates as SCK10 when it is
SCK10_ 1 used in a CSIO (operation mode 2) 53 43 i M2
(SCL10_1) and as SCL10 when itis used in an
I°C (operation mode 4).
SIN11_0 Multi-function serial interface ch 11 123 99 83 J13
SIN11_1 input pin 26 - - -
SOT11 0 Multi-function serial interface ch 11
(SDA11_0) | output pin. 124 | 100 84 Jiz
This pin operates as SOT11 when it is
Multi- SOT11 1 used in a UART/CSIO/LIN (operation 27 ) i i
Function (SDA11_1) modes 0 to 3) and as SDA11 when it
Serial 11 is used in an I1>C (operation mode 4).
SCK11 0 Multi-function serial interface ch 11
(SCL11 0) | clock I/O pin. 125 | 101 85 i
This pin operates as SCK11 when it is
SCK11_1 used in a CSIO (operation mode 2) 28 i i i
(SCL11_1) and as SCL11 when it is used in an
I°C (operation mode 4).
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Remarks

Digital input

Digital output

- Open drain output
+ CMOS level hysteresis input

P Digital output

N-ch }f Digital output

Pull-up resistor control

% Digital input

Standby mode control

+ CMOS level output

+ CMOS level hysteresis input
+ Pull-up resistor control

- Standby mode control

+ Pull-up resistor:

approximately 50 kQ

* lon=-4 mA, lo.=4 mA
+ When this pin is used as an 1°C

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

Type Circuit
C
[0
N-ch }
E
P-ch F
R
F

P-ch I F Digital output

R

N-ch P Digital output

Pull-up resistor control

' Digital input

Standby mode control

Analog input

+— []i7

Input control

+ CMOS level output

+ CMOS level hysteresis input
+ Input control

+ Analog input

+ Pull-up resistor control

- Standby mode control

+ Pull-up resistor:

approximately 50 kQ

* lon=-4 mA, lo.=4 mA
- When this pin is used as an I1°C

pin, the digital output P-ch
transistor is always off.
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Type Circuit Remarks
|
CMOS level output
CMOS level hysteresis input
5V tolerant
P-ch P P-ch Digital output Pull-up resistor control
Standby mode control
Pull-up resistor:
? e approximately 50 kQ
IOH= -4 mA, |o|_= 4 mA
N-ch F Digital output Available to control of PZR
R registers (pseudo-open drain
control)
For PZR registers, refer to
L U " GPIO in the “FM4 Family
ull-up resistor . .
control Peripheral N’I’anual Main Part
% Digital input (002-04856)".
Standby mode control
J
/\/\/\/ % DO Mode input CMOS level hysteresis input
K
P-ch }» }F Digital output
+ CMOS level output
° Py + TTL level hysteresis input
+ Pull-up resistor control
o + Standby mode control
N-ch }F Digital output + Pull-up resistor:
R approximately 50 kQ
* lon=-4mA, lo.= 4mA
Pull-up resistor control
T@H Digital input
Standby mode control
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Type Circuit

Remarks

P-ch |
P-ch I
N-ch

R

MWy

Il

Pull-up resistor
control

Digital output

Digital output

Digital input

+ CMOS level output

+ CMOS level hysteresis input
+ 5V tolerant

+ Pull-up resistor control

+ Pull-up resistor:

* lon=-4mA, lo.=4 mA

+ Available to control of PZR

+ For PZR registers, refer to GPIO

+ For 1/O setting, refer to VBAT

approximately 50 kQ

register (pseudo-open drain
control)

in the “FM4 Family Peripheral
Manual Main Part (002-04856)”.

Domain in the "FM4 Family
Peripheral Manual Main Part
(002-04856).”

X0A

:
e

I [

Pull-up resistor
control

Digital output

Digital output

Digital input

Standby mode
control

OosC

+ CMOS level output

+ CMOS level hysteresis input
+ Pull-up resistor control

+ Pull-up resistor:

* lon=-4mA, lo,.=4 mA
+ For 1/O setting, refer to VBAT

approximately 50 kQ

Domain in the "FM4 Family
Peripheral Manual Main Part
(002-04856).”

Document Number: 002-05030 Rev. *B

Page 68 of 208



\J

—
—

—

———

—

—

——
—

=2 CYPRESS

Embedded in Tomorrow™

S6E2C2 Series

Power-On
o Rle_%?/\t/_or INITX IEte(;/rlr(:gI Run mode Timer mode, Deep Standby RTC RetuDrgeFrom
S 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
5 | Function State
3 Group
"
c Power Power Power Power
= Power Supply Power Supply
o Supply Supply Supply Supply
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 -
Analog
output *2 *3
selected
External Maintain
interrupt o previous CIEPIO Hi-
enable Hi-zi | Hiz7 | Maintain cate | Sectds | ntemal GPIO
J | selected . . . previous o internal | . '
Hi-Z input input Maintain . . input fixed selected
Resource state ! input fixed
enabled | enabled previous at0
; ato
other than ctate Hi-
above Zlinternal
selected input fixed
GPIO ato0
selected
External Maintain
interrupt Setting | Setting | Setting .
- - X previous
enable disabled |disabled | disabled
state GPIO ;
selected o _— Hi-
Maintain Maintain selected, .
Resource . . . Zlinternal GPIO
K other than previous previous Hi- internal input fixed selected
Hi-z/ Hi-z/ state state ) input fixed
above . . . Zlinternal at0
Hi-Z input input . . ato
selected enabled | enabled input fixed
GPIO ato0
selected
Hi-zi | Hi-Z] Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
internal | internal . . . . . . .
inout inout internal internal internal internal internal internal input
Analog fixeF():i at fixeF()j at input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z o/ o/ 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
L enabled enabled enabled enabled enabled enabled
enabled | enabled
Resource
other than Maintain | Maintain Hi- se(IBch):It(Zd Hi-
above Setting | Setting | Setting revious revious Zlinternal internal’ Zlinternal GPIO
selected | disabled |disabled |disabled | P P input fixed | . . input fixed |  selected
state state input fixed
GPIO ato0 at0
ato0
selected
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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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List of VBAT Domain Pin Status

8. Rug db Return Return
Device | mode . Deep Stan From VBAT From
= Power- IlNIT)E Internal or I;I’_:_rger mede’ RTC?modeo?/ Deep RTC VBAT
a reggt*l Sntgltje Reset | Sleep Stop mnz)?jeeét%rte Deep Standby |Standby| mode RTC
IS Function State | mode Stop mode State | mode State mode
N State State State
c Group
o
— Power Power Supply Power Power Supply Power Supply Power | Power Power
< Suppl Suppl Suppl Suppl Suppl
@ Unstable|  Stable | GRRY | sStable Stable Stable | Stable | Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1 - -
- - - - SPL=0 SPL=1 SPL=0 SPL=1 - - -
. Maintain|Maintain|Maintain| Maintain | Maintain | Maintain | Maintain |Maintain .
GPIO Setting . . . . . . . . Setting
selected | disabled previous|previous|previous| previous | previous | previous | previous |previous prohibition -
state State state State state state State State
Sub
crystal
S |oscillator L L
input pin/|  Input Input Input Input Input Input Input Input Input Malntaln Maujtam
external | enabled |enabled|enabled|enabled| enabled | enabled | enabled | enabled | enabled previous | previous
state state
sub clock
input
selected
GPIO Setting Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Setting
selected | disabled |PT€VioUS|previous previous| previous | previous | previous | previous | previous prohibition -

state State State State State State State State

External
sub clock| Setting
input | disabled

Maintain|Maintain|Maintain| Maintain | Maintain | Maintain | Maintain |Maintain| Maintain | Maintain
previous|previous|previous| previous | previous | previous | previous [previous| previous | previous

state state state state state state state state state state
T |selected
Hi-Z/ Maintain | Maintain | Maintain | Maintain
Sub internal previous | previous | previous | previous
crystal inout Maintain|Maintain|Maintain| state/ state/ state/ state/ |Maintain| Maintain | Maintain
oscillator fi p previous|previous|previous| When When When When |previous| previous | previous
ixed at 0/ - L L L
Out_put or input state state state | oscillation | oscillation | oscillation | oscillation | state state state
pin enable stops, stops, stops, stops,
Hi-Z*2 Hi-Z*2 Hi-Z*2 Hi-Z*2
Resource
selected Maintain|Maintain|Maintain| Maintain | Maintain | Maintain | Maintain |Maintain| Maintain | Maintain
U Hi-Z |previous|previous|previous| previous | previous | previous | previous [previous| previous | previous
GPIO state state state state state state state state state state
selected

*1: When VBAT and VCC power on.

*2: When the SOSCNTL bit in the WTOSCCNT register is 0, the sub crystal oscillator output pin is maintained in the previous
state. When the SOSCNTL bit in the WTOSCCNT register is 1, oscillation is stopped at Stop mode and Deep Standby
Stop mode
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Table 12-3 Typical and Maximum Current Consumption in Normal Operation (PLL), Code with Data Accessing Running

from Flash Memory (Flash 0 Wait-cycle Mode and Read Access 0 Wait)

Pin . “a Value .
Parameter | Symbol Name Conditions Frequency Typ*! | Max*? Unit Remarks
72 MHz 71 161 mA
60 MHz 62 150 mA
48 MHz 51 138 MA | #3
*5 36 MHz 40 125 mA )
24 MHz 29 112 mA | When all peripheral
12 MHz 17 98 mA clocks are on
Normal 8 MHz 13 93 mA
Power operation 4 MHz 8.4 885 | mA
supply lec vee *6,%7 72 MHz 46 132 mA
current (PLL) 60 MHz 41 125 mA
48 MHz 34 118 MA | x5
*5 36 MHz 27 110 mA )
24 MHz 20 102 mA | When all peripheral
12 MHz 12 93 mA clocks are off
8 MHz 9.4 89.7 mA
4 MHz 6.5 86.4 mA

*1: Ta=+25°C, Vcc = 3.3V

*2: Ty = +125°C, Vec =55V
*3: When all ports are fixed

*4: Frequency is a value of HCLK when PCLKO = PCLK1 = PCLK2 = HCLK
*5: When operating flash 0 wait-cycle mode and read access 0 wait (FRWTR.RWT = 00, FBFCR.SD = 000)
*6: With data access to a MainFlash memory.
*7: 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
(Vcc =AVec = 2.7V 10 5.5V, Vss = AVss = OV, Ta = -40°C to +105°C)

Pin . Value .
Parameter Symbol Name Conditions v v Unit Remarks
in ax
Vcc24.5V 4 48 MHz When crystal oscillator is
Vcc <45V 4 20 connected
Input frequency fch Veoza 5V 2 23
ce=2. MHz | When using external clock
Vcc <45V 4 20
X0, Vcc 245V 20.83 250 .
Input clock cycle teyin X1 Vec <45V 0 250 ns When using external clock
CcC .
Input clock pulse width - Fl;v\\/l\l'-l‘_//i(c::(t: 45 55 % | When using external clock
Input clock rise time and tcr, .
fall time tor - - 5 ns When using external clock
fec - - - 200 MHz | Base clock (HCLK/FCLK)
Internal operating clock " fero - - - 100 MHz | APBObus clock "2
frequency feps - - - 200 | MHz | APB1bus clock 2
fepe - - - 100 MHz | APB2bus clock 2
tevee - - 5 - ns Base clock (HCLK/FCLK)
Internal operating clock 1 teyerpo - - 10 - ns APBObus clock *2
cycle time r— - - 5 - ns | APBlbus clock 2
tcvep2 - - 10 - ns APB2bus clock 2

*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 8. Block Diagram in this data sheet.

tcyin
08 x Ve - XXOS x Vo 7 _____ 0.8 x Vco
X0 / N 0.2 xVce S GO EEEE 0.2 x Veo
X PwnH b PwL
tcr tcr
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NAND Flash Address Write

tCYCLE

&
o

e N-Y L

Mok _Z Vo N Ve N N7\

e N

MCLK

e N-Y L

! taLEH-NwEL : :
MNALE “ Von
MNCLE E :
MNWEX tnwew
\; VoL 775 Vou
L taweLDV tnwen-Dx .
e * >
MADATA[31: 0] Y Von _ \ Vou
> VoL Write )
L ; “ VoL
NAND Flash Command Write
teycle

g
g

: tarEr-NwEL : :
MNALE \i_Vou ; 5
. toenwwer  twencled .
MNCLE * Vou i i N Vol
E tnwew :
MNWEX - >,
> Voo 74 Vo
| tnweLDv _ tnweH-DX R
MADATA[31: 0] Vo — iz: Von
VoL Write L VoL
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Embedded in Tomorrow
SDRAM Mode
(Vcc =2.7V 10 3.6V, Vss = 0V)
. Unit .
Parameter Symbol Pin Name Value . Unit Remarks
Min Max
Output frequency tcyesp MSDCLK - - 50 MHz
. MSDCLK,
Address delay time taosp MADI[15: 0] - 2 12 ns
MSDCLK T — ¢ MSDCLK, i 5 12 ns
Data output delay time posb MADATA[31: 0]
MSDCLK T — MSDCLK,
Data output Hi-Z time tozsp MADATA[31: 0] - 2 195 ns
. : MSDCLK,
MDQMI3: 0] delay time twrosD MDQMIL: 0] - 1 12 ns
. MSDCLK,
MCSX delay time tmcssp MCSX8 - 2 12 ns
. MSDCLK,
MRASX delay time trASSD MRASX - 2 12 ns
. MSDCLK,
MCASX delay time tcassp MCASX - 2 12 ns
. MSDCLK,
MSDWEX delay time tMwEsD MSDWEX - 2 12 ns
. MSDCLK,
MSDCKE delay time tckesp MSDCKE - 2 12 ns
. MSDCLK,
Data set up time tbssp MADATA[31: 0] - 19 - ns
. MSDCLK,
Data hold time toHsD MADATA[31: 0] - 0 - ns

Note:
—  When the external load capacitance CL= 30 pF
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scs -
output /

tcss

SCK
output

—

tesHi

soT
(SPI=0)

S

soT \
(SPI=1)

A

MS bit =0

N

SCS
input
tcsse

SCK
input

)
)

tcspe
»i

tcsHE

toee

i
7

soT
(SPI=0)

tbse

- »
) Ll

S

A

I
(et
!
Y

SOT
(SPI=1)

S

MS bit=1
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12.4.21 High-Speed Quad SPI Timing
(Vcc = 2.7V to 3.6V, Vss = 0V)

Value
Parameter Symbol | Pin Name Conditions - Unit | Remarks
Min Max
CL=15pF, ] .
, Ve = 3.0 to 3.6V 66 MHz | "1
Serial clock frequency tscyem Q_SCK_0
CL=30pF - 50 MHz | *2
Enabled CS—
CLK Starting Time tostsko2 1.5Xtscyem-5 - ns
(mode0/mode2)
Enabled CS—
CLK Starting Time tosLsk13 SCK_0, tscyem- 5 - ns
(model/mode3) Q_Cso0_o0, _
CLK Last— Q_Csio, CL=30pF
Disabled CS Time tosksLo2 Q_Cs2_0 tscvem - ns
(mode0/mode2)
CLK Last—
Disabled CS Time tosksL13 1.5 X tscvem - ns
(model/mode3)
, chC 056y 0 5 ns
SIO Data output time tospar | Q_SCK_0, ' -
Q_100_0, CL=30pF 0 5
Q_I01_0, S T
102_0 - ns
SIO Set Q_102_0, =
HP PSSET | 103.0 CL=30pF 10 : "2
SI0 Hold tspHoLD CL=230pF 0.5 X tscvem - ns

*1: When RTM =1 and mode =0, 1, 3
*2: When RTM =1 and mode =2 or RTM =0 and mode =0, 1, 2, 3
Notes:
—  See Chapter 8-3: High-Speed Quad SPI controller in FM4 Family Peripheral Manual Communication Macro Part (002-
04862) for the detail of RTM mode.

—  When using High-Speed Quad SPI, please set PDSR register to set the pin drive capability for Vcc = 3V. See Chapter
12: I/O Port in FM4 Family Peripheral Manual Main Part (002-04856) for the details.
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12.6 12-bit D/A Converter

Electrical Characteristics for the D/A Converter

S6E2C2 Series

(Mcc = AVee = 2.7V to 5.5V, Vss = AVss = 0V)

P t Symbol | £ value Unit Remark
arameter ymbo Name Min Typ Max ni emarks
Resolution - - - 12 bit
L tc2o 0.56 0.69 0.81 us Load 20 pF
Conversion time tco0 2.79 3.42 4.06 us | Load 100 pF
Integral nonlinearity * INL -16 - + 16 LSB
En‘ferentlal nonlinearity DNL DAX -0.98 ) +15 LSB
- - +10 mV | When setting 0x000
Output voltage offset Vorr 2200 - + 14 mV__| When setting OXFFF
Analog output R 3.10 3.80 4.50 kQ D/A operation
impedance °© 2.0 - - MQ | When D/A stop
260 330 410 ps D/A 1ch operation AVcc = 3.3 V
N IDDA :
Power supply current AvCC 400 510 620 gs | D/A 1ch operation AVcc = 5.0 V
IDSA - - 14 ys When D/A stop

*: During no load
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Example of Standby Recovery Operation (when in Internal Resource Interrupt Recovery*)

Internal
Resource INT

Interrupt fact .
pt tactor Active
accept

Interrupt factor
clear by CPU

CPU
Operation

Start

*: Depending on the standby mode, interrupt from the internal resource is not included in the recovery cause.

Notes:

—  The return factor is different in each low-power consumption mode. See Chapter 6: Low Power Consumption Mode and

Operations of Standby Modes in FM4 Family Peripheral Manual Main Part (002-04856).

—  The recovery process is unique for each operating mode. See Chapter 6: Low Power Consumption Mode in FM4

Family Peripheral Manual Main Part (002-04856).
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Change Results

Page Section
Revised the minimum of Sampling time.
. Revised the characteristic of State transition time to operation
195 14.5.12-bit A/D Converter permission
Added AVRL in Analog reference voltage.
Revised the SVHI values in Conditions

203

14.8.2. Interrupt of Low-Voltage
Detection
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