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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"

Obsolete

ARM® Cortex®-M0+

32-Bit Single-Core

40MHz

CSIO, I2C, LINbus, SmartCard, UART/USART, USB
I2S, LCD, LVD, POR, PWM, WDT
102

560KB (560K x 8)

FLASH

64K x 8

1.65V ~ 3.6V

A/D 24x12b

Internal

-40°C ~ 105°C (TA)

Surface Mount

120-LQFP

120-LQFP (16x16)
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Peripheral Clock Gating Power Supply
The system can reduce the current consumption of the total

system with gating the operation clocks of peripheral functions WWide voltage range:

VCC=165Vto3.6V

not used. VCC = 3.0V to 3.6V (when USB is used)

VCC = 2.2V to 3.6V (when LCDC is used)
VBAT
The consumption power during the RTC operation can be W Power supply for VBAT: VBAT = 1.65V 10 3.6 V

reduced by supplying the power supply independent VBAT pin.
RTC (calendar circuit) / 32 kHz oscillation circuit. The following
circuit can also be used.

ERTC

W32 kHz oscillation circuit
HPower-on circuit

B Back up register: 32 bytes

B Port circuit

Debug
M Serial Wire Debug Port (SW-DP)
HMicro Trace Buffer (MTB)

Unique ID
A 41-bit unique value of the device has been set.
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FPT-100P-M20

(TOP VIEW)

90 | POD/RTS4_0/TIOA3_2/INT20_0/SEG04/ICO_VPEN_0

91 | POE/CTS4_0/TIOB3_2/INT21_0/SEG03/ICO_VCC_0

93 | P63/MI2SWS5_0/INTO3_0/SEG02/TIOB6_1/ICO_DATA_O

84 | PO7T/AN22/ADTG_0/SCK4_2/INT23_1/SEG07/SOT4_0

83 | POS/AN2L/TIOB5_2/SOT4_2/INTOL_1/SEG08

85 | POS/AN23/TIOA0_2/CTS4_2/INT16_0/SEG06

96 | P60/SINS_0/MI2SDIS_O/TIOA2_2/INT15_L/WKUP3/CEC1_O/IGTRGO_L

94 | P62/SCK5_0/MI2SCK5_0/ADTG_3/INT07_1/SEGO1/TIOA6_1/ICO_RST_0

92 | POF/NMIX/CROUT_1/RTCCO_0/SUBOUT_0/MI2SMCK5_0/WKUPO/ICO_CLK_0/SCK4_0
87 | POA/SINA_O/INTO0_2/WKUPS/ICO_CIN_O/UHCONXO/CECO_1

95 | P61/SOT5_0/MI2SDO5_0/TIOB2_2/DTTIOX_2/SEG00
82 | POS/AN20/TIOAS_2/SIN4_2/INTO0_L/SEGO9/WKUP10

P4B/TIOB1_0/SIN7_1/INT22_1/WKUP7/SEG30/IGTRG0_O | 43
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P50/INT0O0_O/SIN3_1/w4 | 2 74 [ P20/AN19/INT05_0/CROUT_0/SEG10
P51/INTO1_0/SOT3_1W3| 3 73 [ P21/AN18/SINO_O/INT06_1/WKUP2/SEG11
P52/INT02_0/SCK3_1W2 | 4 72| P22/AN17/SOTO_0/TIOB7_1/SEG12
P53/SIN6_O/TIOAL_2/INTO7_2/W1| 5 71| P23/AN16/SCK0_0/TIOA7_1/RTO00_1/SEG13
P54/SOT6_0/TIOB1_2/INT18_1/\WO | 6 70 | PIE/AN14/RTS4_1/ADTG_5/FRCKO_1/INT23_2
P55/SCK6_0/ADTG_1/INT19_1/SEG39| 7 69| PID/AN13/CTS4_1/DTTIOX_1/INT22_2/SEG14
PS6/INTO8_2/MI2SMCK6_1/SEG38MKUP9/CECL 1| 8 68| PAC/AN12/SCK4_1/IC03_VINT21_2/SEG15
P30/TIOB0_1/SCS60_1/INT03_2/MI2SWS6_1/COM7/SEG4A3/WKUP4 | 9 67| PIB/AN11/SOT4_1/IC02_1/INT20_2/SEG16
P3UTIOB1_1/SCK6_1/MI2SCK6_1/INT04_2/COM6/SEG42 | 10 66 | PLA/AN10/SIN4_1/IC01_1/INT05_1/SEG17
P32/TIOB2_U/SOT6_LIMI2SDO6_L/INT05_2/COMS/SEG41 | 11 65 | PLO/ANOY/SCK2_2/IC00_1/SEG18
P33/INT04_0/TIOB3_1/SIN6_LMI2SDI6_L/ADTG_6/COMA/SEGA0 [ 12 64| P1B/ANOB/SOT2_2ISEG19
P34/SCS61_LFRCKO_0/TIOBA4_1| 13 LQFP- 100 63| AVRH
P35/SCS62_1/IC03_0/TIOBS_L/INT08_L/SEG37 [ 14 62| AVRL
P36/IC02_0/SINS_2/INTO9_1/WKUP11 | 15 61| AVSS
P37/IC01_0/SOTS_2/INT10_1 | 16 60| AVCC
P38/IC00_0/SCK5_2/INT11_1( 17 59 [ P17/ANO7/SIN2_2/INT04_1/SEG20
P39/DTTIOX_0/ADTG_2/TIOB4_0/INT06_0/COM3 | 18 58 [ P16/ANO6/SCKO_1/INT15_0/SEG21
P3A/RTO00_O/TIOAO_1/INTO7_O/RTCCO_2/SUBOUT_2/IC1_CIN_0/COM2 | 19 57 | P15/AN05/IC1_CIN_1/SOT0_1/IC03_2/INT14_0/SEG22
P3B/RTO01_0/TIOAL_1/IC1_DATA_0/COM1 | 20 56 | P14/AN04/IC1_DATA_1/RTS1_1/SINO_1/INT03_1/IC02_2/SEG23
P3C/RTO02_0/TIOA2_1/INT18_2/IC1_RST_0/COMO | 21 55| P13/AN0O3/IC1_RST_1/SCK1_1/RTCCO_1/IC01_2/SUBOUT_1/SEG24
P3D/RTO03_0/TIOA3_1/IC1_VPEN_O/SEG36 | 22 54| P12/AN02/IC1_VPEN_1/SOT1_1/IC00_2/SEG25
P3E/RTO04_0/TIOA4_1/INT19_2/IC1_VCC_0/SEG35/WKUP8 | 23 53| P1I/ANO1/IC1_VCC_1/SIN1_1/INT02_1/FRCKO_2/WKUP1/SEG26
P3F/RTO05_0/TIOAS_1/IC1_CLK_O/SEG34 | 24 52| P10/ANOO/IC1_CLK_1/CTS1_1/SEG27
Vss |25 51| vcc
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P42/TIOA2_0/INT08_0/SCK1_2/ICO_VPEN_1 | 29

P4D/TIOB3_0/INT13_0/SCK7_1/WKUP6/SEG28 | 45

P4C/TIOB2_0/SOT7_1/INT12_0/SEG29/CECO_0 |44

PA45/LVDI/TIOA5_0/SEG32/ICO_CIN_1 | 32

P4A/TIOBO_0/SCS70_1/INT21_1/SEG31 | 42

P40/TIOAO_O/INT12_1/SIN1_2/ICO_CLK_1 | 27
P4LTIOAL_O/INT13_1/SOT1_2/ICO_VCC_1 | 28

P44/TIOA4_O/INT10_0/SEG33/RTS1_2/ICO_DATA 1 | 31

P43/TIOA3_0/INT09_O/ADTG_7/CTS1_2/ICO_RST_1 | 30

Note:

—  The number after the underscore (*_") in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The
channel on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register
(EPFR) to select the pin to be used.
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FPT-120P-M21

PRELIMINARY

S6E1B8 Series

vee
P50/INTO0_0/SIN3_1VV4

P51/INT01_0/SOT3_1NVV3

P52/INT02_0/SCK3_1VV2

P53/SIN6_O/TIOAL_2/INTO7_2/VV1
P54/SOT6_0/TIOB1_2/INT18_1NVVO
P55/SCK6_0/ADTG_1/INT19_1/SEG39
P56/SIN1_O/INTOB_2/MI2SMCK6_1/SEG38MWKUPQ/CECL_1
P57/SOT1_0

P58/SCK1_0

P59/SIN7_0/INT16_1

PSA/SOT7_O/INT16_2

P5B/SCK7_O/INT17_2
P30/TIOBO_1/SCS60_1/INT03_2/MI2SWS6_1/COM7/SEGA3IWKUP4
P31/TIOB1_1/SCK6_1/MI2SCK6_1/INT04_2/COM6/SEG42
P32/TIOB2_1/SOT6_L/MI2SDO6_1/INTO5_2/COMS/SEGA1

P33/INT04_0/TIOB3_1/SIN6_1/MI2SDI6_1/ADTG_6/COM4/SEG40

P34/SCS61_1/FRCKO_O/TIOB4_1

P35/SCS62_1/IC03_0/TIOB5_1/INTO8_1/SEG37

P36/1C02_0/SIN5_2/INT09_1WKUP11
P37/C01_0/SOT5_2/INT10_1

P38/IC00_0/SCK5_2/INT11_1

P39/DTTIOX_O/ADTG_2/TIOB4_O/INTO6_0/COM3

P3A/RTO00_O/TIOAO_1/INTO7_O/RTCCO_2/SUBOUT_2/IC1_CIN_0/COM2

P3B/RTO01_0/TIOA1_1/IC1_DATA_0/COM1
P3C/RTO02_0/TIOA2_1/INT18_2/IC1_RST_0/COMO

P3D/RTO03_O/TIOA3_1/IC1_VPEN_0/SEG36

P3E/RTO04_0/TIOA4_1/INT19_2/IC1_VCC_O/SEG35/WKUP8

P3F/RTO05_O/TIOAS_1/IC1_CLK_0/SEG34

Vvss

(TOP VIEW)

116 | P60/SINS_0/MI2SDI5_0/TIOA2_2/INT15_1/WKUP3/CEC1_0/IGTRGO_1
114 | P62/SCK5_0/MMI2SCK5_O/ADTG_3/INT07_1/SEGOL/TIOA6_1/ICO_RST_0

107 | POF/NMIX/CROUT_1/RTCCO_0/SUBOUT_0/MI2SMCK5_0MWKUPO/ICO_CLK_0/SCK4_0
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P41/TIOA1_O/INT13_1/SOT1_2/ICO_VCC_1

P40/TIOAO_O/INT12_1/SIN1_2/ICO_CLK_1
P42/TIOA2_O/INT08_0/SCK1_2/ICO_VPEN_1
P43/TIOA3_O0/INT09_O/ADTG_7/CTS1_2/ICO_RST_1
P44/TIOA4_O/INT10_O/SEG33/RTS1_2/ICO_DATA_1

PA4AITIOBO_0/SCS70_1/INT21_1/SEG31

P4B/TIOB1_0/SIN7_1/INT22_1/WKUP7/SEG30/IGTRG0_0

PAC/TIOB2_0/SOT7_1/INT12_0/SEG29/CECO_O | 49

P4D/TIOB3_0/INT13_0/SCK7_1/WKUP6/SEG28

vss
P20/AN19/INTO5_O/CROUT_0/SEG10
P21/AN18/SINO_O/INTO6_1/WKUP2/SEG11
P22/AN17/SOTO_O/TIOB7_1/SEG12
P23/AN16/SCKO_O/TIOA7_1/RTO00_1/SEG13
P24/SIN2_1/RTO01_1/INT17_1

P25/SOT2_1/RTO02_1

P26/SCK2_1/RTO03_1

P27/AN15/RTO04_1/TIOA6_2/INT02_2
P28/ADTG_4/RTO05_L/TIOB6_2
P1E/AN14/RTS4_1/ADTG_5/FRCKO_1/INT23_2
P1D/AN13/CTS4_1/DTTIOX_1/INT22_2/SEG14
P1C/AN12/SCK4_1/IC03_1/INT21_2/SEG15
P1B/AN11/SOT4_1/IC02_1/INT20_2/SEG16
P1A/AN10/SIN4_1/ICO1_1/INTO5_1/SEG17
P19/AN09/SCK2_2/IC00_1/SEG18

P18/ANOB/SOT2_2/SEG19

AVRH

AVRL

AVSS

Avce

P17/ANO7/SIN2_2/INTO4_1/SEG20
P16/ANO6/SCKO_1/INT15_0/SEG21
P15/AN0OS/IC1_CIN_1/SOTO_1/IC03_2/INT14_0/SEG22
P14/ANO4/IC1_DATA_L/RTS1_1/SINO_1/INTO3_1/IC02_2/SEG23
P13/ANO3/IC1_RST_1/SCK1_1/RTCCO_1/IC01_2/SUBOUT_1/SEG24
P12/AN02/IC1_VPEN_1/SOT1_1/IC00_2/SEG25
P11/ANO1/IC1_VCC_1/SIN1_1/INT02_1/FRCKO_2/WKUP1/SEG26
P10/ANOO/IC1_CLK_1/CTS1_1/SEG27

vce

Note:

The number after the underscore ("_"

) in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The

channel on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register
(EPFR) to select the pin to be used.
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List of Pin Functions

The number after the underscore ("_") in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The channel
on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register (EPFR) to select
the pin to be used.

. . . . o Pin No.
Pin Function Pin Name Function Description LOFP-120 LOFP-100 LOEP-80

ADTG_O 99 84 66

ADTG_ 1 7 7 7

ADTG 2 23 18 13
ADTG 3 A/D converter external trigger 114 94 74

ADTG 4 input pin 81 - -

ADTG_5 80 70 -

ADTG_6 17 12 12

ADTG 7 35 30 -

ANOO 62 52 42

ANO1 63 53 43
ANO2 64 54 44

ANO3 65 55 45

ANO4 66 56 46

ANO5 67 57 47

ADC ANO6 68 58 48
ANO7 69 59 49
ANO8 74 64 54
ANO9 . . 75 65 55
ANLO A/D converter analog input pin. 76 66 56
ANLL ANXxx describes ADC ch.xx. =7 67 57

AN12 78 68 -

AN13 79 69 -

AN14 80 70 -

AN15 82 - -
AN16 86 71 58
AN17 87 72 59
AN18 88 73 60

AN19 89 74 -

AN20 97 82 -

AN21 98 83 -
AN22 99 84 66

AN23 100 85 -

TIOAO_O 32 27 -
TIOAO 1 Base timer ch.0 TIOA pin 24 19 14

Base Timer 0 TIOAO_2 100 85 -
TIOBO_O 47 42 32

TIOBO 1 Base timer ch.0 TIOB pin 14 9 9

TIOBO_2 101 86

Document Number: 001-99223 Rev.** Page 22 of 128
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. . . : . Pin No.

Pin Function Pin Name Function Description LOFP-120 LOFP-100 LOFP-80
INTOO_O 2 2 2
INTOO 1 External interrupt request 00 input pin 97 82 -
INTOO0_2 102 87 67
INTO1_0 . . . 3 3 3

External interrupt request 01 input pin
INTO1_1 98 83 -
INT02_0 4 4 4
INTO2_1 External interrupt request 02 input pin 63 53 43
INT02_2 82 - -
INTO3_0 113 93 73
INTO3_1 External interrupt request 03 input pin 66 56 46
INT03_2 14 9 9
INTO4_0 17 12 12
INTO4 1 External interrupt request 04 input pin 69 59 49
INTO4 2 15 10 10
INTO5_0 89 74 -
INTO5 1 External interrupt request 05 input pin 76 66 56
INTO5_2 16 11 11
INTO6_0 23 18 13
External INTO6 1 External interrupt request 06 input pin 38 73 60
Interrupt INTO6_2 96 81 65
INTO7_0 24 19 14
INTO7_1 External interrupt request 07 input pin 114 94 74
INTO7_2 5 5 5
INTO8_0 34 29 -
INTO8 1 External interrupt request 08 input pin 19 14 -
INT08_2 8 8 8
INT09_0 . . . 35 30
INTO9 1 External interrupt request 09 input pin 0 15 -
INT10 O 36 31 21
INT10_1 External interrupt request 10 input pin 21 16 -
INT10 2 112 - -
INT11 0 118 98 78
INT11 1 External interrupt request 11 input pin 22 17 -
INT11 2 110 - -
INT12 0 49 44 34
INT12 1 External interrupt request 12 input pin 32 27 -
INT12 2 108 - -
INT13_0 50 45 35
INT13 1 External interrupt request 13 input pin 33 28 -
INT13 2 52 - -
INT14 0 67 57 47
INT14 1 External interrupt request 14 input pin 92 77 61
INT14 2 53 - -
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: : : ; oo Pin No.
Pin Function Pin Name Function Description LOFP-120 LOFP-100 LOFP-80
DTTI0X 0 Input signal of waveform generator 23 18 13
DTTIOX_1 controlling RTO00 to RTOO05 outputs of 79 69 -
DTTIOX_2 Multi-function Timer O. 115 95 75
FRCKO_O 18 13 -
16-bit free-run timer ch.0 external clock
FRCKO_1 input pin. 80 70 -
FRCKO_2 63 53 43
IC00_0 22 17 -
IC00_1 75 65 55
IC00_2 64 54 44
IC01_0 21 16 -
IC01_1 o ) ) 76 66 56
16-bit input capture input pin of
IC01_2 Multi-function 65 55 45
IC02_0 timer 0. 20 15 -
= ICxx describes channel number.
IC02_1 77 67 57
IC02_2 66 56 46
IC03_0 19 14 -
IC03_1 78 68 -
IC03_2 67 57 47
RTO00_0 Waveform generator output pin of 24 19 14
Multi-function (PPGO00_0) Multi-function timer 0.
. This pin operates as PPG00 when it is used
Timer O
(Egggg—i) in PPGO output mode. 86 71 58
RTO01_0 Waveform generator output pin of o5 20 15
(PPGO00_0) Multi-function timer 0.
RTOO1 1 This pin operates as PPG00 when it is used
(PPGO0_1) in PPGO output mode. 85 - -
RTO02_0 Waveform generator output pin of 26 21 16
(PPG02_0) Multi-function timer 0.
This pin operates as PPG02 when it is used
(E:;ggg_i) in PPGO output mode. 84 - -
RTO03_0 Waveform generator output pin of 27 29 17
(PPG02_0) Multi-function timer 0.
RTOO03 1 This pin operates as PPG02 when it is used
(PPG02_1) in PPGO output mode. 83 - -
RTO04_0 Waveform generator output pin of 28 23 18
(PPG04_0) Multi-function timer 0.
RTO04_1 This pin operates as PPG04 when it is used
(PPG04_1) in PPGO output mode. 82 ) )
RTOO05_0 Waveform generator output pin of 29 24 19
(PPG04_0) Multi-function timer 0.
This pin operates as PPG04 when it is used
(ggggi—i) in PPGO output mode. 81 - -
IGTRGO_O PPG IGBT mode external trigger input pin 48 43 33
IGTRGO 1 116 96 76
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Type Circuit Remarks

Digital output
P-ch F P-ch }f 9 p - CMOS level output

+ CMOS level hysteresis input
+ With input control
+ Analog input

N-ch PDigital output * 5 Vtolerant
+ With pull-up resistor control

+ With standby mode control
+ Pull-up resistor

. : Approximately 33 kQ
Pull-up resistor control PP y
R - low= -4 MA, lo.= 4 mA

1Digita| input - Available to control of PZR registers.

- When this pin is used as an I°C pin, the
Standby mode control . . )
digital output P-ch transistor is always

el of
F
L]
1

Analog input

Input control

+ CMOS level output
bch }» oo }» Digital output + CMOS level hysteresis input
+ 5V tolerant
+ With pull-up resistor control
¢ ® + With standby mode control
+ Pull-up resistor
N-ch }_; Digital output : Approximately 33 kQ
* lon=-4 MA, lo,.= 4 mA
+ Available to control PZR registers

- When this pin is used as an I°C pin, the
Pull-up resistor control digital output P-ch transistor is always

L off
Digital t
% igital inpu

Standby mode control
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Type Circuit

Remarks

R

P-ch Digital output

N-ch }» Digital output

Pull-up resistor control

1 Digital input

Standby mode control

LCD output

LCD control

+ CMOS level output

+ CMOS level hysteresis input
+ With input control

- 5V tolerant

+ LCD segment output

+ With pull-up resistor control
+ With standby mode control

+ Pull-up resistor

: Approximately 33 kQ

. IOH: -4 mA, IOL:4 mA
+ Available to control of PZR registers.
- When this pin is used as an I°C pin, the

digital output P-ch transistor is always off
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Type

Circuit

Remarks

p-ch }» P_ch Digital output

R

N-ch }»Digital output

Pull-up resistor control

1 Digital input

Standby mode control

LCD output

LCD control

LCD output

LCD control

+ CMOS level output

+ CMOS level hysteresis input
+ With input control

+ 5V tolerant

+ LCD common output

+ LCD segment output

+ With pull-up resistor control
+ With standby mode control

+ Pull-up resistor

: Approximately 33 kQ

* lon=-4 mA, lo.=4 mA
+ Available to control of PZR registers.
- When this pin is used as an I°C pin, the

digital output P-ch transistor is always
off
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6. Handling Precautions

Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly affected by the conditions in
which they are used (circuit conditions, environmental conditions, etc.). This page describes precautions that must be observed to
minimize the chance of failure and to obtain higher reliability from your Spansion semiconductor devices.

6.1 Precautions for Product Design
This section describes precautions when designing electronic equipment using semiconductor devices.

Absolute Maximum Ratings
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of

certain established limits, called absolute maximum ratings. Do not exceed these ratings.

Recommended Operating Conditions
Recommended operating conditions are normal operating ranges for the semiconductor device. All the device's electrical

characteristics are warranted when operated within these ranges.
Always use semiconductor devices within the recommended operating conditions. Operation outside these ranges may adversely
affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet. Users
considering application outside the listed conditions are advised to contact their sales representative beforehand.

Processing and Protection of Pins
These precautions must be followed when handling the pins which connect semiconductor devices to power supply and input/output

functions.

(1) Preventing Over-Voltage and Over-Current Conditions
Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the device,
and in extreme cases leads to permanent damage of the device. Try to prevent such overvoltage or over-current conditions at
the design stage.

(2) Protection of Output Pins
Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause large current flows.
Such conditions if present for extended periods of time can damage the device.

Therefore, avoid this type of connection.
(3) Handling of Unused Input Pins

Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such pins should be

connected through an appropriate resistance to a power supply pin or ground pin.
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Memory Map (1)
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OXFFFF_FFFF

0xF800_8000

Reserved

0xF800_0000

IOP(single cycle 10)

0xF000_2000

Reserved

0xF000_1000

MTB_DWT

0xF000_0000

CMO+-Coresight-
MTB(SFR)

0XE000_0000

Cortex-MO Private
Peripherals

0x4400_0000
0x4200_0000
0x4000_0000
0x2400_0000
0x2200_0000
0x2008_0000
0x2000_0000
0x0010_4000
0x0010_2000

0x0010_0000

0x0008_CO000

Reserved

32Mbytes Bit band alias

OX41FF_FFFF

0x4006_2000

Reserved

0x4006_1000

DSTC

0x4005_0000

Reserved

0x4004_0000

USB ch.0

0x4003_CB00

Reserved

0x4003_CA00

IS Clock Generator

0x4003_C900

Smart Card I/F

0x4003_C200

Reserved

0x4003_C100

Peripheral Clock Gating

0x4003_C000

Low Speed CR Prescaler

0x4003_B000

RTC

0x4003_A000

Watch Counter

0x4003_9000

CRC

0x4003_8000

MFES

0x4003_7000

Reserved

0x4003_6000

USB Clock Generator

Peripherals

0x4003_5000

LVD / DS mode / Vref Calibration

0x4003_4000

HDMI-CEC/Remote Control Receiver

Reserved

32Mbytes Bit band alias

Reserved

SRAM

Reserved

CR trimming

Security

Reserved

0x0000_0000

Flash

See "Memory map (2)" for
the memory size details.

0x4003_3000

GPIO

0x4003_2000

LCD Controller

0x4003_1000

Int_Reg. Read

0x4003_0000

EXTI

0x4002_F000

Reserved

0x4002_E000

CR Trim

0x4002_8000

Reserved

0x4002_7000

A/IDC

0x4002_6000

Reserved

0x4002_5000
0x4002_4000

0x4002_1000
0x4002_0000

0x4001_6000
0x4001_5000

0x4001_3000
0x4001_2000
0x4001_1000
0x4001_0000

0x4000_1000

Base Timer

PPG

Reserved

MFT unit0

Reserved

Dual Timer

Reserved

SWWDT

HW WDT

Clock/Reset

Reserved

0x4000_0000

Flash IF
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List of Pin Status
State
State Upon State : : when
o Power-on | State at Upon Rﬁtnatl\(/la(;ge State in Timer Mode, Sts_tl_eclT\AIgSgporSgslgedby Return
S Reset or INITX Device or Slee RTC Mode, or Standbv Sto ModF()e from Deep
= Low-Voltag | Input Internal Modep Stop Mode )étatep Standby
2 |Function|e Detection Reset Mode
© | Group State
n
c Power Power Power Power Power
o Supply Supply | Supply Supply | Power Supply Stable | Power Supply Stable Supply
Unstable Stable Stable Stable Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
. GPIO .
. I Hi-Z / Hi-Z /
GPIO Setting Setting Setting Mr?\?ii)adz '\12%12 Internal sﬁ:?:rtﬁgl / Internal GPIO
selected | disabled | disabled | disabled | P P input fixed | . Do input fixed | selected
state state input fixed
at0 at0
ato0
Main
A crystal
oscillator
Iggr;rﬁg/ Input Input Input Input Input Input Input Input Input
main enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
clock
input
selected
. GPIO .
o S Hi-Z / Hi-Z /
GPIO Setting Setting Setting Mrzl\%allg Mrael\?iiillrs] Internal S?r:?;rtr?; / Internal GPIO
selected | disabled | disabled | disabled | P P input fixed | . ' input fixed | selected
state state input fixed
at0 ato
ato0
External . .
main . ) . Maintain | Maintain Hi-Z | | Maintain Hi-Z / | Maintain
clock S_ettmg S_ettlng S_ettlng previous | previous | . '”tema previous | . '”te”?a previous
: disabled | disabled | disabled input fixed input fixed
input state state state state
ato0 at0
B selected
Maintain Maintain Maintain Maln_taln Maln_taln Maln_taln
. previous | previous | previous pr(tev;Oljs pr(,:"VtIOl;S prt:\v;ogs
. Hi-zZ / state state state
Main | temal | Hi-z/ | Hizg |SteWhen state/When state/When| 0, When | When
crystal |. . oscillation | oscillation | oscillation s - L
. input fixed at| Internal | Internal «1 *1 +1 oscillation | oscillation | oscillation
oscillator . ) . X stops*”, stops*”, stops*”, . . *
output o/ input fixed |input fixed Hi-Z / Hi-Z / Hi-Z / stops*1, stops*1, stops*1,
P Input ato ato Hi-Z / Hi-Z / Hi-Z /
pin Internal Internal Internal
enabled . : . : . ! Internal Internal Internal
input fixed | input fixed | input fixed | . ! . ! . )
input fixed | input fixed | input fixed
at0 at0 at0
ato0 at0 at0
Pull-up / Pull-up/ | Pull-up/ | Pull-up/ Pull-up / Pull-up / Pull-up / Pull-up / Pull-up /
INITX
C inout pin Input Input Input Input Input Input Input Input Input
putp enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
D Mode Input Input Input Input Input Input Input Input Input
input pin | enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
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State
State Upon State : . when
) Power-on | State at Upon Rﬁtr?tl\%ge State in Timer Mode, Sts}reclrp\ﬂlgggporsgiggby Return
1SS Reset or INITX Device or Slee RTC Mode, or Standby Sto Mod% from Deep
= Low-Voltag| Input Internal Modep Stop Mode étatep Standby
2 |[Function|e Detection Reset Mode
©| Group State
"
k= Power Power Power Power Power
o Supply Supply | Supply Supply | Power Supply Stable | Power Supply Stable Supply
Unstable 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 Hi-Z |
GPIO Setting Setting Setting reviols reviols Internal Input Input Input
selected | disabled | disabled | disabled | P P input fixed | enabled enabled enabled
state state ato
Sub
crystal
E | oscillator
'”iﬁ’]“/t Input Input Input Input Input Input GPIO |Hi-Z/Input| GPIO
E)?ternal enabled enabled | enabled | enabled enabled enabled selected enabled selected
sub clock
input
selected
. GPIO .
_— . Hi-Z / Hi-Z /
GPIO Setting Setting Setting Mr?\?ii)adz N:z'\?ifﬂg Internal sﬁfgﬁ; / Internal GPIO
selected | disabled | disabled | disabled | P P input fixed | . ' input fixed | selected
state state input fixed
at0 at0
at0
External S N Hi-Z / o Hi-Z / o
sub clock| Setting Setting Setting Mr?\?ii)allz Mrzl\?it)aﬂz Internal Mri'\r/}gal;g Internal Mrzlvnigal:g
input | disabled | disabled | disabled | P P input fixed | P input fixed | P
state state state state
selected at0 at0
F _ . Maintain Maintain Maintain
Maintain Maintain . . .
_ previous | previous | PEVoUs | previous | previous
Hi-Z / state state state
SUb | yternal | Hi-Z/ | HiZ/ _ [stateiWhen)stateWhen| .o When When
crystal |. : Maintain | oscillation | oscillation L - A
. input fixed at| Internal | Internal . %2 %2 oscillation | oscillation | oscillation
oscillator . ) . ) previous stops**, stops**, - « *
output o/ input fixed |input fixed state Hi-Z / Hi-z / stops*2, stops*2, stops*2,
P Input ato ato Hi-z/ Hi-z/ Hi-z/
pin Internal Internal
enabled . : . ! Internal Internal Internal
input fixed | input fixed | . ' . ! . )
ato ato input fixed | input fixed | input fixed
at0 at0 at0
NMIX Setting Setting Setting '\/lril\zgﬂg
selected | disabled | disabled | disabled P
state
Resourc Maintai Maintai WKUP Hi-z /
G @ other rgl\?it)allz rzl\?it)eﬂz Hi-Z / input WKUP GPIO
than the Hi-Z/ Hi-Z P state P state Internal enarz)led input selected
above Hi-Z Input Input . fixed enabled
selected enabled | enabled Input (I)XG
GPIO at
selected
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Sthate
State Upon State : : when
) Power-F:)n State at Upon Rﬁtr?tl\%ge State in Timer Mode, Sts}reclrp\ﬂlgggporsgiggpby Return
1SS Reset or INITX Device r Slee RTC Mode, or Standby Stop Mode from Deep
= Low-Voltag| Input Internal OModep Stop Mode étatep Standby
2 |[Function|e Detection Reset Mode
©| Group State
"
k= Power Power Power Power Power
o Supply Supply | Supply Supply | Power Supply Stable | Power Supply Stable Supply
Unstable Stable Stable Stable Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
Internal | Internal Internal Internal Internal Internal Internal Internal
Analog input fixed |input fixed | input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
input Hi-Z ato/ ato/ at0/ at0/ ato/ at0/ at0/ at0/
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 Maintain
interrupt .
L | enabled pretvltous
state
;‘2?&‘3@ GPIO hiz / GPIO
e other Setting Setting Setting g/lr?\?ii)adz 'E)/Irzl\?igg sﬁ:f:rtﬁgll Internal Sﬁf:rtﬁgll
than the | disabled | disabled | disabled state state Hi-z / input fixed input fixed input fixed
above Internal at0
. ) at0 at0
selected input fixed
GPIO ato
selected
Mode Input Input Input Input Input Input Input Input Input
input pin | enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
M . . . .
GPIO | Setting | Setting | Setting | Maintain | Maintain .o 0001 GpIo |Hi-z/Input| GPIO
selected | disabled | disabled | disabled | P'€VIOUS | Previous enabled selected enabled selected
state state
Hi-Z /
WKUP V:ﬂ;ﬁr WKUP
enabled Maintai enabled input
Setting Setting | Setting aintain enabled
External | disabled | disabled | disabled Pt
interrupt GPIO
enabled Maintain Maintain selected /
N | selected previous | previous GPIO Hi-Z / Internal
Resourc state state selected / input fixed
Internal
e other . Internal | . ! at0
i ; Hi-Z / : ! input fixed
than Hi-Z / Hi-Z / input fixed
i Internal at0
above Hi-Z Input Input input fixed at0
selected enabled | enabled to
GPIO a
selected
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11.Electrical Characteristics

11.1 Absolute Maximum Ratings

Parameter Symbol Min Rating Max Unit Remarks
Power supply voltage*" ** Vee Vss - 0.5 Vss + 4.6 Vv
Analog power supply voltage*" *° AVce Vss - 0.5 Vss + 4.6 vV
Analog reference voltage*” *° AVRH Vss - 0.5 Vss + 4.6 Vv
Vee + 0.5
Input voltage** vV Vss-05 (£4.6V) v
Vss- 0.5 Vss + 6.5 V |5 Vtolerant
Analog pin input voltage** Via Vss - 0.5 Vee + 0.5 \Y;
(£4.6V)
Output voltage** Vo Vss - 0.5 \(/SC°4+6C</;3 Y,
L level maximum output current* loL - 10 mA
39 mA |POB/POC
L level average output current® loLav - 4 mA
L level total maximum output current SloL - 100 mA
L level total average output current*” > loLav - 50 mA
H level maximum output current** loH - - 10 mA
-39 mA |POB/POC
H level average output current® loHav - -4 mA
H level total maximum output current > lon - -100 mA
H level total average output current*° > lonav - -50 mA
Power consumption Pp - 250 mw
Storage temperature Ts1c - 55 + 150 °C

*1: These parameters are based on the condition that Vss=AVss=0 V.

*2: Ve must not drop below Vss - 0.5 V.

*3: Ensure that the voltage does not to exceed Vcc + 0.5 V at power-on.

*4: The maximum output current is the peak value for a single pin.

*5: The average output is the average current for a single pin over a period of 100 ms.

*6: The total average output current is the average current for all pins over a period of 100 ms.
*7: When POC/UDPO and POB/UDMO pins are used as GPIO (POC, POB).

*8: When POC/UDPO and POB/UDMO pins are used as USB (UDPO, UDMO).

<WARNING>
—  Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of
absolute maximum ratings. Do not exceed these ratings.

Document Number: 001-99223 Rev.** Page 67 of 128



CYPRESS PRELIMINARY S6E1BS Series
PERFORM
. tscve K
Von
SCK -~ VoL ¢ VoL
tsovL, SHOVI
VoH VOH
soT VoL VoL
fivsLi —— ¢ tauixi
Vi1 ViH
SIN Vi Vi
Master mode
tsLsH tsHsL
V| Vi V,
SCK IH N V|L V||_ V|H H
€ e
* te tr *| tsHove
Vor —VoH
SOT Vor VoL
tivs,Le —»¢—— tsuxe
ViH ViH
SIN ViL Vi

Slave mode
*. Changes when writing to TDR register
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FFFFFFF

SCSO \ SS 14_}\;
tosile—p| | oSO

T

(SPI=0)

[ D O B

(SPI=1)

Master mode

SCSI - % _Z R
tcsse m \\—lej_y DE
E

SCK
toE
fsiT:O) o K% ) I
E»
SOT B
(SPI=1) \_) >< >< SS:X /
Slave mode
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Operation Example of Return from Low Power Consumption Mode (by Internal Resource Reset*)

Internal
resource
reset

Internal reset Reset active Release

| trenT

CPU

Operation Start

*: Internal resource reset is not included in return factor by the kind of Low-Power consumption mode.

Notes:
—  The return factor is different in each Low-Power consumption modes.
See "Chapter: Low Power Consumption Mode" and "Operations of Standby Modes" in FM0+ Family Peripheral Manual.

—  When interrupt recoveries, the operation mode that CPU recoveries depends on the state before the Low-Power consumption
mode transition. See "Chapter: Low Power Consumption Mode" in "FMO+ Family Peripheral Manual".

—  The time during the power-on reset/low-voltage detection reset is excluded. See "11.4.7 Power-on Reset Timing in 11.4 AC
Characteristics in 11. Electrical Characteristics" for the detail on the time during the power-on reset/low -voltage detection
reset.

—  When in recovery from reset, CPU changes to the high-speed CR run mode. When using the main clock or the PLL clock; it is
necessary to add the main clock oscillation stabilization wait time or the main PLL clock stabilization wait time.

—  The internal resource reset means the watchdog reset and the CSV reset.
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13.Package Dimensions

120-pin plastic LQFP Lead pitch 0.50 mm
Package width x 16.0 x 16.0 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.88g
(FPT-120P-M21) Code P-LFQFP120-16x16-0.50
(Reference) ’
120-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-120P-M21) Resin protrusion is +0.25(.010) MAX(each side).

Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

18.00:£0.20(.709+.008)SQ
*16.00 0% (630254 )5Q
RAARRAARAAAAAAARAAARAARAAAARAA
®30 OE®
= = =]0.08(.003)| (Diet;ilsi o Apat |
| = +020 ‘
% % i % (Mounting height) }
= = \
= = | |
& INDEX = } !
== = |
i OE - |9 |
= =S VA | { |
R R LR R R R L R R LR RL ‘ LU 0.10:0.05 '
LEAD No.(1) | (igo&doafz)) }
e | _0.60+0.15 tand of
(oot a2y (©10.08(.003) ) s | (024.006) |
|

Dimensions in mm (inches).

© 2002-2010 FUJITSU SEMICONDUCTOR LIMITED F120033S-c-4-7 Note: The values in parentheses are reference values.
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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 PSoC® Solutions

Automotive cypress.com/go/automotive psoc.cypress.com/solutions

Clocks & Buffers cypress.com/go/clocks PSoC 1| PSoC 3| PSoC 4| PSoC 5LP
Interface cypress.com/go/interface Cypress Developer Community
Lighting & Power Control cypress.com/go/powerpsoc Community | Forums | Blogs | Video | Training
Memory cypress.com/go/memory Technical Support

PSoC cypress.com/go/psoc cypress.com/go/support

Touch Sensing cypress.com/go/touch

USB Controllers cypress.com/go/USB

Wireless/RF cypress.com/go/wireless

Spansion Products spansion.com/products

Cypress, the Cypress logo, Spansion®, the Spansion logo, MirrorBit®, MirrorBit® Eclipse™, ORNAND™, Easy DesignSim™, Traveo™ and combinations thereof, are trademarks and registered
trademarks of Cypress Semiconductor Corp. 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, 2015. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use of any
circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for
medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress products in life-support
systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

This Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and foreign),
United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of,
and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a
Cypress integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code except as specified above is
prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described herein. Cypress does not
assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems where
a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems application implies that the manufacturer
assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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