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1. S6E2G Series Block Diagram
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6. Pin Descriptions

List of Pin Functions

S6E2G Series

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

Pin Number

LQFP-176 | LQFP-144

Pin Name

/0
Circuit
Type

Pin State
Type

1 1

VCC

PAO

RTO00_1
(PPG00_1)

TIOA8_0

INTOO_O

MADATA00_0

ICO_CIN_O

PA1

RTOO01 1
(PPGO1_1)

TIOA9 0

MADATAO1_0O

ICO_DATA 0

PA2

RTO02_1
(PPG02_1)

TIOA10_0

MADATA02_0

ICO_RST_0

PA3

RTOO03_1
(PPGO3_1)

TIOA11_ 0

MADATA03_0

ICO_VPEN_0

PA4

RTO04 1
(PPG04_1)

TIOA12 0

MADATA04_0

ICO_VCC_0

PA5

RTOO05_1
(PPGO5_1)

TIOA13_0

INTOL_O

MADATAO05_0

ICO_CLK_O
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Pin Number

LQFP-176

LQFP-144

Pin Name

/0
Circuit
Type

Pin State
Type

15

PAD

SCK3_0
(SCL3_0)

TIOB9_0

MADATA13_0

19

16

PAE

ADTG_0

SOT3_0
(SDA3_0)

TIOB10_0

MADATA14_0

20

17

PAF

SIN3_0

TIOB11 0

INT16_0

MADATA15_0

21

18

P08

TIOB12_0

INT17_0

MDQMO_0

22

19

P09

TIOB13 0

INT18_0

MDQM1_0

23

20

POA

ADTG_1

MCLKOUT_0

24

P30

MI2SWS1_1

RX0_1

TIOB11_2

INTOL_2

25

P31

MI2SMCK1_1

TX0_1

TIOA12_2

26

21

P32

INT19_0

S_DATAL O

27

22

P33

FRCKO_0

S_DATAO_0
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Pin Number
Modul Pin N F ti
odule in Name unction LQFP 176 LQFP 142
DTTIOX_O |Input signal controlling waveform 34 29
generator outputs RTO00 to RTOO05 of
DTTIOX_1 | Multi-Function Timer O. 8 8
FRCKO_0 | 16-bit free-run timer ch 0 external 27 22
FRCKO_1 |clock input pin 13 10
1C00_0 33 28
1C00_1 9 9
IC01_0 32 27
1co1l 1 16-bit input capture input pin of 10 i
= Multi-Function Timer O.
IC02_0 ICxx describes channel number. 31 26
1C02_1 11 -
1C03_0 28 23
IC03_1 12 -
RTO00_0  |waveform generator output pin of
— 35 30
(PPG00_0) |Multi-Function Timer 0.
RTO00 1 |This pin operates as PPGO0 when it is
(PPG00_1) |used in PPGO output modes. 2 2
Multi- = X
Function RTOOL 0 | waveform generator output pin of 36 31
Timer 0 (PPG00_0) |Multi-Function Timer 0.
RTOO01 1 |This pin operates as PPGO0 when it is
(PPGO0_1) [used in PPGO output modes. 3 3
RTO02_0 |waveform generator output pin of 37 32
(PPG02_0) |Multi-Function Timer 0.
RTO02 1 |This pin operates as PPG02 when it is
(PPG02_1) |used in PPGO output modes. 4 4
RTO03_0 |waveform generator output pin of 38 33
(PPG02_0) |Multi-Function Timer 0.
RTO03 1 |This pin operates as PPG02 when it is
(PPG02_1) |used in PPGO output modes. 5 5
RTO04_0 |waveform generator output pin of 39 34
(PPG04_0) |Multi-Function Timer 0.
RTO04 1 |This pin operates as PPG04 when it is
(PPGO4_1) |used in PPGO output modes. 6 6
RTO05_0 |waveform generator output pin of 40 35
(PPG04_0) |Multi-Function Timer 0.
RTOO05 1 |This pin operates as PPG04 when it is
(PPGO4_1) |used in PPGO output modes. 7 7

Document Number: 001-98708 Rev *C
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. . Pin Number
Module Pin Name Function LQFP 176 LOFP 144
Reset INTX (e i'sriiﬁfj'cvﬂfnpfﬁnx =L 57 49
Mode 1 pin
MD1 During serial programming to flash 84 68
memory, MD1 = L must be input.
Mode Mode 0 pin _
M0 D s, | o
flash memory, MDO = H must be input.
1 1
29 24
VCC Power supply pin 45 37
54 46
Power 89 73
133 109
USBVCCO 173 141
3.3V power supply port for USB 1/0
USBVCC1 129 105
ETHVCC |Power supply pin for Ethernet I/0O 156 126
30 25
44 36
53 45
GND VSS GND pin 88 72
132 108
157 127
176 144
X0 Main clock (oscillation) input pin 86 70
X1 Main clock (oscillation) I/O pin 87 71
Clock X0A Sub clock (oscillation) input pin 55 a7
X1A Sub clock (oscillation) 1/O pin 56 48
CROUT_O0 |Built-in high-speed CR-oscillation clock 127 103
CROUT_1 |output port 152 122
I e o0 r
?)23\12? AVRL ﬁ/&fginnverter analog reference voltage 92 76
AVRH ﬁ/gj;:ginnverter analog reference voltage 93 77
Aan’;\lllgg AVSS é/’\I?ch?r:/erter and D/A converter 91 75
C pin C Power supply stabilization capacity pin 52 44
Note:

—  While this device contains a Test Access Port (TAP) based on the IEEE 1149.1-2001 JTAG standard, it is not fully compliant to
all requirements of that standard. This device may contain a 32-bit device ID that is the same as the 32-bit device ID in other
devices with different functionality. The TAP pins may also be configurable for purposes other than access to the TAP
controller.
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Type Circuit Remarks
p-ch Pull-up resistor
control
X1A P-ch }7 Digital output It is possible to select the sub
oscillation/GPIO function.
When the sub oscillation
- is selected:
N-ch }7 Digital output
9 P + Oscillation feedback resistor:
approximately 10 MQ
Q . _
When the GPIO is selected:
R + CMOS level output.
[ . > Digital input + CMOS level hysteresis input
+ Pull-up resistor control
Standby mode + Pull-up resistor:
control approximately 50 kQ
o '—4»7
osc * lon=-4mA, lo,=4 mA
RX
—o_o—N\\\/—
Standby mode
control
| {7 »——> Clockinput
P-ch } PuII-upl) resistor
contro
p-ch }f Digital output CMOS level output N
+ CMOS level hysteresis input
® + Analog output
+ Pull-up resistor control
o + Standby mode control
R N-ch %D'g'tal output - Pull-up resistor:

- Digital input

Standby mode
control

Analog output

approximately 50 kQ

* lon=-4 mA, lo. =4 mA
(4.5V to 5.5V)

* lon=-2mA, lo. =2 mA
(2.7V to 4.5V)
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Latch-Up

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
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.

8.2 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' 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.
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Peripheral Address Map

Start Address End Address Bus Peripherals
0x4000_0000 0x4000_OFFF MainFlash I/F register
0x4000_1000 0x4000_FFFF ARB Reserved
0x4001_0000 0x4001_OFFF Clock/reset control
0x4001_1000 0x4001_1FFF Hardware watchdog timer
0x4001_2000 0x4001_2FFF Software watchdog timer
0x4001_3000 0x4001_4FFF APBO Reserved
0x4001_5000 0x4001_5FFF Dual-timer
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_0OFFF Multi-Function Timer unit O
0x4002_1000 0x4002_1FFF Multi-Function Timer unit 1
0x4002_2000 0x4002_3FFF Reserved
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF Base timer
0x4002_6000 0x4002_6FFF APBL Quadrature position/revolution counter
0x4002_7000 0x4002_7FFF A/D converter
0x4002_8000 0x4002_DFFF Reserved
0x4002_EO000 0x4002_EFFF Internal CR trimming
0x4002_F000 0x4002_FFFF Reserved
0x4003_0000 0x4003_OFFF External interrupt controller
0x4003_1000 0x4003_1FFF Interrupt request batch-read function
0x4003_2000 0x4003_4FFF Reserved
0x4003_5000 0x4003_57FF Low voltage detector
0x4003_5800 0x4003_5FFF Deep standby mode Controller
0x4003_6000 0x4003_6FFF USB clock generator
0x4003_7000 0x4003_7FFF CAN prescaler
0x4003_8000 0x4003_8FFF Multi-function serial interface
0x4003_9000 0x4003_9FFF APB2 |CRC

0x4003_A000

0x4003_AFFF

0x4003_B000

0x4003_BFFF

0x4003_C000

0x4003_COFF

0x4003_C100

0x4003_C7FF

0x4003_C800

0x4003_C8FF

0x4003_C900

0x4003_COFF

0x4003_CAO00

0x4003_CAFF

0x4003_CB00

0x4003_EFFF

0x4003_F000

0x4003_FFFF

Watch counter

RTC/port control

Low-speed CR prescaler

Peripheral clock gating

Reserved

I2S clock generator

Smartcard Interface

Reserved

External memory interface
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12.3 DC Characteristics

12.3.1 Current Rating

S6E2G 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 - Value )
Parameter | Symbol Name Conditions Frequency** Unit Remarks
Typ*l MaX*Z
*5 180 MHz 73 131 mA
160 MHz 65 123 mA
144 MHz 59 117 mA
120 MHz 50 108 mA
100 MHz 43 101 mA ’3
80 MHz 35 93 mA  |When all peripheral
*6 clocks are on
60 MHz 27 85 mA
40 MHz 19 77 mA
20 MHz 11 69 mA
8 MHz 6.9 64 mA
P Normal 4 MH 5.3 63 A
ower i z . m
supply | lec | voc | operation
' *5 180 MHz 44 102 mA
current (PLL)
160 MHz 40 98 mA
144 MHz 36 94 mA
120 MHz 31 89 mA
100 MHz 27 85 mA
*3
80 MHz 22 80 mA |When all peripheral
*6 clocks are off
60 MHz 17 75 mA
40 MHz 13 71 mA
20 MHz 7.9 65 mA
8 MHz 5.2 63 mA
4 MHz 43 62 mA
1: TA=+25°C, Vcc=3.3V
2:Ty=+4125°C,Vcc =55V
3: When all ports are input and are fixed at O
4: Frequency is a value of HCLK when PCLKO = PCLK1 = PCLK2 = HCLK/2
5: When operating flash accelerator mode and trace buffer function (FRWTR.RWT = 11, FBFCR.BE = 1)
6: When operating 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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Multiplexed Bus Access Synchronous SRAM Mode
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions - Unit | Remarks
Min Max
tcHAL - 1 9
MALE delay time MCLK,
MALE
tcHAH - 1 9
MCLK T —Multiplexed
h t - 1 t ns
address delay time CHMADY MCLK, ob
MCLK T —Multiplexed . MADATA[31: 0] ) . . s
data output time CHMADX ob

Note:
—  When the external load capacitance CL = 30 pF

CLE

L
»

tey
wew [ [T
N\

-

[ ] B
mesx(r: ol | N T
P L U = S
MAD [24: 0] X Address X X Address ¥ X
MOEX |/
VoM (s | |/ \ /
WEX

~—

MADATA[31: 0] 1 tddress)—( RD ) Addressx:L WD
' T
teomapy P | | torvapy e - tcumanx |
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fscve |
SCK /- Von Vo
/ VoL
——— tsovu ————» tstowi
Y \on Von
soT Xi Vor VoL
tivsHi > tsHixi ¥
Vi Vin
SIN Vi Vi
MS bit=0
SCK
tsove T *
SOT Vou XLVOH
VoL N VoL
fysie —>¢—  louxe
SIN Vin Vin
Vi Vi
MS bit=1
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When Using Synchronous Serial Chip Select (SCINV =0, CSLVL = 1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Vec <45V Vec24.5V
Parameter Symbol Conditions Unit
Min Max Min Max
SCS|—SCK| setup time tessi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
] Internal shift
SCK1t—SCS1 hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
operation
. (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS deselect time tesol +5teyep +5tcyep +5teyep +5teyep ns
SCS|—SCK| setup time tesse 3tcyep+30 - 3tcyep+30 - ns
SCK1—SCS1 hold time tcsHE 0 - 0 - ns
External shift
SCS deselect time tcspe clock 3tcyep+30 - 3tcyep+30 - ns
operation
SCS | —SO0T delay time tose - 40 - 40 ns
SCS 1 —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 1. S6E2G Series 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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12.4.13 External Input Timing
(Vec = 2.7V 10 5.5V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
ADTGx A/D converter trigger input
- 1 - ns . .
FRCKx 2tever Free-run timer input clock
lexx Input capture
Input pulse DTTIxX - 2tevep™ - ns |Waveform generator
- tinm, N
width
2tcvep + 100" - ns )
INTOO to INT31, i External interrupt,
NMIX NMI
50072 - ns
WKUPX - 50073 - ns |Deep standby wake up

1: tcvep indicates the APB bus clock cycle time except stop when in Stop mode, in Timer mode. For more information about
the APB bus number to which the A/D converter, multi-function timer, and external interrupt are connected, see 1. S6E2G
Series Block Diagram in this data sheet.

2: When in Stop mode, in Timer mode
3: When in Deep Standby RTC mode, in Deep Standby Stop mode
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12.4.15 I?C Timing

Standard-Mode, Fast-Mode
(Vcc = 2.7V to 5.5V, Vss = QV)

. Standard-Mode Fast-Mode .
Parameter Symbol Conditions - - Unit | Remarks
Min Max Min Max
SCL clock frequency fscL 0 100 0 400 kHz
(Repeated) START condition
hold time tHDSTA 4.0 - 0.6 - us
SDA | — SCL |
SCL clock L width tLow 4.7 - 1.3 - us
SCL clock H width tHIGH 4.0 - 0.6 - us
(Repeated) START condition
setup time tsusTta 4.7 - 0.6 - us
SCL1—SDA| CL = 30 pF,
R = (Vp/lou)™?
Data hold time (Vpllo) % *3
SCL| — SDA | 1 tHDDAT 0 3.45 0 0.9 us
ggf feTuT) tslrgi 1 tsupart 250 - 100 - ns
gtgf TCTdétB)X TsetUp time tsusTo 4.0 - 0.6 - us
Bus free time between
Stop condition and taur 4.7 - 1.3 - us
START condition
2 MHz < . %
tevep <40 MHz 2 tevep™ - 2 tevep™ - ns
40 MHz < . .
tever <60 MHz 4 teyep™ - 4 teyep™ - ns
Noise filter tsp *5
60 MHz < . %
tevep <80 MHz 6 tcvep™ - 6 tcvep™ - ns
< % x
tcvg? sh{l:()z MHz | 8tover™ - | Btoe™ | - ns

1: R and C. represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. Vp indicates
the power supply voltage of the pull-up resistance and lov indicates VoL guaranteed current.

2: The maximum tuppar must not extend beyond the low period (tLow) of the device’s SCL signal.

3: Fast-mode I2C bus device can be used on a Standard-mode 12C bus system as long as the device satisfies the
requirement of "tsupar = 250 ns.

4: tcyep is the APB bus clock cycle time. For more information about the APB bus number to which the 1C is connected, see
1.S6E2G Series Block Diagram in this data sheet.
When using Standard-mode, the peripheral bus clock must be set more than 2 MHz.
When using Fast-mode, the peripheral bus clock must be set more than 8 MHz.

5: The noise filter time can be changed by register settings. Change the number of the noise filter steps according to the APB
bus clock frequency.
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter
(Vcc = AVee = 2.7V to 5.5V, Vss = AVss = AVRL = 0V)

) Value )
Parameter Symbol | Pin Name - Unit Remarks
Min Typ Max
Resolution - - - - 12 bit
Integral nonlinearity - - - - +45 LSB
Differential nonlinearity - - - - +25 LSB AVRH
Zero transition voltage Vzt ANXX - +2 +7 LSB |=2.7Vi055V
Offset calibration
Full-scale transition voltage VEsT ANXX - AVRH * 2 AVRH+7 | LSB |whenused
Total error - - - +3 +8 LSB
Conversion time - - 05" - - pus |AVecz4.5V
o, 0.15 - AVcc 245V
Sampling time *2 ts - 10 us
0.3 - AVcc <45V
. 25 - 1000 AVcc 245V
Compare clock cycle™ teek - ns
50 - 1000 AVcc <45V
State transition time to ¢ ) ) ) 10 s
operation permission STT : H
Power supply current (analog + ) AVCC - 0.69 0.92 mA |A/D 1 unit operation
digital) - 13 22 WA |When A/D stop
A/D 1 unit operation
Reference power supply ) AVRH B 11 197 mA AVRH =55V
current (AVRH)
- 0.3 6.3 WA |When A/D stop
Analog input capacity CAIN - - - 12.05 pF
1.2 AVcc 245V
Analog input resistance RAIN - - - kQ
1.8 AVcc <45V
Interchannel disparity - - - - 4 LSB
Analog port input leak current - Anxx - - 5 A
AVss - AVRH
Analog input voltage - Anxx
AVss - AVcc
4.5 - AVce Teck <50 ns
- AVRH \Y
Reference voltage 2.7 - AVcc Tcck 2 50 ns
- AVRL AVss - AVss A

1: The conversion time is the value of sampling time (ts) + compare time (tc).
The condition of the minimum conversion time is when the value of Ts = 150 ns and Tc = 350 ns (AVcc = 4.5V). Ensure that it
satisfies the value of sampling time (ts) and compare clock cycle (tcck).
For setting of sampling time and compare clock cycle, see Chapter 1-1: A/D Converter in FM4 Family Peripheral Manual Analog
Macro Part (002-04860). The register setting of the A/D converter is reflected by the APB bus clock timing. For more information
about the APB bus number to which the A/D converter is connected, see 1. S6E2G Series Block Diagram in this data sheet.
The sampling clock and compare clock are set at base clock (HCLK).

2: A necessary sampling time changes by external impedance. Ensure that it sets the sampling time to satisfy (Equation 1).
3: The compare time (tc) is the value of (Equation 2).
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Definition of 12-bit A/D Converter Terms

B Resolution: Analog variation that is recognized by an A/D converter.

B Integral nonlinearity:  Deviation of the line between the zero-transition point
(Ob000000000000 «—— 0b000000000001) and the full-scale transition point
(Ob111111111110 <— 0b111111111111) from the actual conversion characteristics.

B Differential nonlinearity: Deviation from the ideal value of the input voltage that is required to change the output code by 1 LSB.

Integral nonlinearity Differential nonlinearity
OXFFF
Actual conversion : _
OxEEET  characteristics \ ------ Oox(N+1y Actual conversion ...
{1 LSB(N-1) + Vz1} characteristics
OXFFDt Nt
| ;e Ideal characteristi
_ : N T F acaly | | gl eal charagteristics | |
= ; : : measured | 3 \
5 : : value) = :
S 0x004- RSN B S NV =
g : (Actually-measured g ; 5
& 0x003T . valie) SOXN-1)T B [ Vovr
N ™~ Actual conversion 5 : T (Actually-measured
: ; : : value
0x002—+ — characteristics ; ; VT )
<——Ideal characteristics (Actually-measured
0x001+ o O0x(N-2) T value)
Vzr (Actually-measured value) i Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input

Vnt - {1LSB x (N - 1) + Vz1}
1LSB

Integral nonlinearity of digital output N = [LSB]

V(iN+12)T - VNT
1LSB

Differential nonlinearity of digital output N = - 1 [LSB]

_ VEst-Vzr

1LsB= 4094

N: A/D converter digital output value.

Vzr:  Voltage at which the digital output changes from 0x000 to 0x001.

Vest:  Voltage at which the digital output changes from OxFFE to OXFFF.
Vnt:  Voltage at which the digital output changes from 0x(N — 1) to OxN.
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