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3 

QXS320F280049RevBѿ TIῈ TMS320F28004x ↓ 32β ȂҺ

└ ̂ ҙ ꜚȁᾣᴟ ȁ ꜚ ץ└ ̃Ȃ

QXS320F280049RevB TI C28x Һ 32β CPUῤ ̆ ᶫ160MHz ⱬȂ

QXS320F280049RevBῤ ԅFPŬ TMU VCU פ ̆FPU ץ ᶫ32β ⱴ ̆פ

TMU Ҭ ҈ , VCU פ ᵞ

Ҭ Ȃ

QXS320F280049RevB ̆CPU0 CPU1 ̆Ӟ ץ ԑ ḤȂ ҩ

ΐ ῒ Ữ ̆ ץ ῖ └ Ҭ Һ Ȃ ӊ ץ

Ҭ ̆ ῍֣ῤ ҈ ḤȂ

QXS320F280049RevB ԅ └ ̆҈ҩ 12β ҹ

3MSPS ADC ‰ ȁ ҩ Ḥ ׆̆ Ȃ ╠ ҉ ҂

ҩPGA ץ ӊ╠ ҉ Ȃ҂ҩ ץ ’ ῀

Ȃᾢ └ (ΐ ԍ ePWM/HRPWM eCAP)̆ ₮

└Ȃῤ 4 SDFM ᾛ ҉ Ù-Ë └ Ȃ

ҙ Ḥ ̂ SPIȁSCIȁI 2CȁLIN CAN2.0̆ CAN FD̃ ̆

ғ ᶫԅ ҩ ̆ Ҭ ₮ Ḥ ȂQXS320F280049RevB

PMBusȂ

῀ № (ERAD) ᶫ ԍ№ ⱴ ᴆ ᴆ

№ ⱳ Ȃ

QXS320F280049RevB 512KB RAMפ RAMץ 512KB RAMפ

1MB Flash Ữ̆ № ῀ ȂQXS320F280049RevB 8KB bootloader RAMפ

̆ ꜚ Ȃ
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3.1 ⱳ

ⱳ ԅCPU ῏ Ȃ
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3.2 ᴆ

ⱳ QXS320F280049RevB

Һ 160 MHz

ῤ
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3.3 ֟

3-2 ᴆ ↕

3.3.1. ֟ ף

֟ ף ҹRevB̂QXS320F280049RevB̃̆ ȁ Ύ ᴆ ̆

QX-IDE Ҭᵣ Ȃ
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VDD

VDDIO

GPIO13

GPIO12

 GPIO11

G
P

IO
8

V
D

D

V
D

D
IO

 X
1

G
P

IO
1

8
_X
2

G
P

IO
3

2

G
P

IO
3

5
/T

D
I

T
M

S

G
P

IO
3

7
/T

D
O

T
C

K

G
P

IO
2

4

G
P

IO
1

7

G
P

IO
1

6

G
P

IO
3

3

4
2 4
1

4
0

3
9

3
8

3
7

3
6 3
5

3
4

3
3

3
2 3
1

3
0

2
9

15

16

17

18

19

20

21

22

23

24

25

26

27

28

56

55

54

53

52

51

50

49

48

47

46

45

44

43

VSS
VDDA

1 2 3 4 5 6 7 8 9 1
0

1
1

1
2

1
3

1
4

RSH (56-Pin)
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6-1.

Ḥ
ᵝ

100 PZ 64 PM 56RSH

A0

B15 

C15

DACA_OUT

AGPIO231

23 15 13

I

I

I

O

I /O

ADC- A ῀ 0

ADC- B ῀ 15

ADC- C ῀ 15

‖ DAC- A ₮

ADC ҉ 231

A1

DACB_OUT

AGPIO232

22 14 12

I

O

I /O

ADC- A ῀ 1

‖ DAC- B ₮

ADC ҉ 232

A10 

B1

C10

PGA7_OF 

CMP7_HP0 

CMP7_LP0AG

PIO230

40   25 23

I

I

I

O

I

I

I /O

ADC- A ῀ 10

ADC- B ῀ 1

ADC- C ῀ 10

PGA- 7 ₮ ̂ ̃

CMPSS- 7 ῀ 0

CMPSS- 7 ᵞ ῀ 0

ADC ҉ 230

A2

B6

PGA1_OF 

CMP1_HP0 

CMP1_LP0

AGPIO224

9    9 8

I

I

O

I

I

I /O

ADC- A ῀ 2

ADC- B ῀ 6

PGA- 1 ₮ ̂ ̃

CMPSS- 1 ῀ 0

CMPSS- 1 ᵞ ῀ 0

ADC ҉ 224

A3

CMP1_HP3 

CMP1_HN0 

CMP1_LP3 

CMP1_LN0

AGPIO233

10

I

I

I

I

I

I /O

ADC- A ῀ 3

CMPSS- 1 ῀ 3

CMPSS- 1 ῀ 0

CMPSS- 1 ᵞ ῀ 3

CMPSS- 1 ᵞ ῀ 0

ADC ҉ 233

A4

B8

PGA2_OF 

CMP2_HP0 

CMP2_LP0

AGPIO225

36   23   21

I

I

O

I

I

I /O

ADC- A ῀ 4

ADC- B ῀ 8

PGA- 2 ₮ ̂ ̃

CMPSS- 2 ῀ 0

CMPSS- 2 ᵞ ῀ 0

ADC ҉ 225

A5

CMP2_HP3 

CMP2_HN0 

CMP2_LP3 

CMP2_LN0

AGPIO234

35

I

I

I

I

I

I /O

ADC- A ῀ 5

CMPSS- 2 ῀ 3

CMPSS- 2 ῀ 0

CMPSS- 2 ᵞ ῀ 3

CMPSS- 2 ᵞ ῀ 0

ADC ҉ 234
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A6

PGA5_OF 

CMP5_HP0 

CMP5_LP0

AGPIO228

6 6

I

O

I

I

I /O

ADC- A ῀ 6

PGA- 5 ₮ ̂ ̃

CMPSS- 5 ῀ 0

CMPSS- 5 ᵞ ῀ 0

ADC ҉ 228

A8

PGA6_OF 

CMP6_HP0 

CMP6_LP0

AGPIO229

37

I

O

I

I

I /O

ADC- A ῀ 8

PGA- 6 ₮ ̂ ̃

CMPSS- 6 ῀ 0

CMPSS- 6 ᵞ ῀ 0

ADC ҉ 229

A9

CMP6_HP3 

CMP6_HN0 

CMP6_LP3 

CMP6_LN0

AGPIO236

38

I

I

I

I

I

I /O

ADC- A ῀ 9

CMPSS- 6 ῀ 3

CMPSS- 6 ῀ 0

CMPSS- 6 ᵞ ῀ 3

CMPSS- 6 ᵞ ῀ 0

ADC ҉ 236

B0

CMP7_HP3 

CMP7_HN0 

CMP7_LP3 

CMP7_LN0

AGPIO241

41

I

I

I

I

I

I /O

ADC- B ῀ 0

CMPSS- 7 ῀ 3

CMPSS- 7 ῀ 0

CMPSS- 7 ᵞ ῀ 3

CMPSS- 7 ᵞ ῀ 0

ADC ҉ 241

B2

C6

PGA3_OF 

CMP3_HP0 

CMP3_LP0

AGPIO226

7   7 6

I

I

O

I

I

I /O

ADC- B ῀ 2

ADC- C ῀ 6

PGA- 3 ₮ ̂ ̃

CMPSS- 3 ῀ 0

CMPSS- 3 ᵞ ῀ 0

ADC ҉ 226

B3

VDAC

CMP3_HP3 

CMP3_HN0 

CMP3_LP3 

CMP3_LN0 

AGPIO242

8 8 7

I

I

I

I

I

I

I /O

ADC- B ῀ 3

҉ DAC ‰ Ȃ ԍ ADC

῀ DAC ‰̆ ҉ ѿҩ VSSA 

ғ 100pF Ȃ ᵬ

҉ DAC ‰̆ ҉ ѿҩ 1гF 

Ȃ

CMPSS- 3 ῀ 3

CMPSS- 3 ῀ 0

CMPSS- 3 ᵞ ῀ 3

CMPSS- 3 ᵞ ῀ 0

ADC ҉ 242

B4

C8

PGA4_OF 

CMP4_HP0 

CMP4_LP0

AGPIO227

39

           

  24

         

  22

I

I

O

I

I

I /O

ADC- B ῀ 4

ADC- C ῀ 8

PGA- 4 ₮ ̂ ̃

CMPSS- 4 ῀ 0

CMPSS- 4 ᵞ ῀ 0

ADC ҉ 227
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C0

CMP1_HP1 

CMP1_HN1 

CMP1_LP1 

CMP1_LN1

AGPIO237

19   12   10

   I

   I

   I

   I

   I

I /O

ADC- C ῀ 0

CMPSS- 1 ῀ 1

CMPSS- 1 ῀ 1

CMPSS- 1 ᵞ ῀ 1

CMPSS- 1 ᵞ ῀ 1

ADC ҉ 237

C1

CMP2_HP1 

CMP2_HN1 

CMP2_LP1 

CMP2_LN1

AGPIO238

29   18

   16

   I

   I

   I

   I

   I

I /O

ADC- C ῀ 1

CMPSS- 2 ῀ 1

CMPSS- 2 ῀ 1

CMPSS- 2 ᵞ ῀ 1

CMPSS- 2 ᵞ ῀ 1

ADC ҉ 238

C14 

CMP7_HP1 

CMP7_HN1 

CMP7_LP1 

CMP7_LN1

AGPIO246

44

   I

   I

   I

   I

   I

I /O

ADC- C ῀ 14

CMPSS- 7 ῀ 1

CMPSS- 7 ῀ 1

CMPSS- 7 ᵞ ῀ 1

CMPSS- 7 ᵞ ῀ 1

ADC ҉ 246

C2

CMP3_HP1 

CMP3_HN1 

CMP3_LP1 

CMP3_LN1

AGPIO244

21 13   11

   I

   I

   I

   I

   I

I /O

ADC- C ῀ 2

CMPSS- 3 ῀ 1

CMPSS- 3 ῀ 1

CMPSS- 3 ᵞ ῀ 1

CMPSS- 3 ᵞ ῀ 1

ADC ҉ 244

C3

CMP4_HP1 

CMP4_HN1 

CMP4_LP1 

CMP4_LN1

AGPIO245

31

   19

17

   I

   I

   I

   I

   I

I /O

ADC- C ῀ 3

CMPSS- 4 ῀ 1

CMPSS- 4 ῀ 1

CMPSS- 4 ᵞ ῀ 1

CMPSS- 4 ᵞ ῀ 1

ADC ҉ 245

C4

CMP5_HP1 

CMP5_HN1 

CMP5_LP1 

CMP5_LN1

AGPIO239

17 11

   I

   I

   I

   I

   I

I /O

ADC- C ῀ 4

CMPSS- 5 ῀ 1

CMPSS- 5 ῀ 1

CMPSS- 5 ᵞ ῀ 1

CMPSS- 5 ᵞ ῀ 1

ADC ҉ 239

C5

CMP6_HP1 

CMP6_HN1 

CMP6_LP1 

CMP6_LN1

AGPIO240

28

   I

   I

   I

   I

   I

I /O

ADC- C ῀ 5

CMPSS- 6 ῀ 1

CMPSS- 6 ῀ 1

CMPSS- 6 ᵞ ῀ 1

CMPSS- 6 ᵞ ῀ 1

ADC ҉ 240

PGA1_GND 14 10   9 I PGA- 1 
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PGA1_IN

CMP1_HP2 

CMP1_LP2

18   12 10

I

I

I

PGA- 1 ῀

CMPSS- 1 ῀ 2

CMPSS- 1 ᵞ ῀ 2

PGA2_GND 32 20   18 I PGA- 2 

PGA2_IN 

CMP2_HP2

CMP2_LP2

30   18   16

I

I

I

PGA- 2 ῀

CMPSS- 2 ῀ 2

CMPSS- 2 ᵞ ῀ 2

PGA3_GND 15 10 9 I PGA- 3 

PGA3_IN

CMP3_HP2 

CMP3_LP2

20   13

  

11

I

   I

   I

PGA- 3 ῀

CMPSS- 3 ῀ 2

CMPSS- 3 ᵞ ῀ 2

PGA4_GND 32 20   18 I PGA- 4 

PGA4_IN

CMP4_HP2 

CMP4_LP2

31 19   17

I

I

I

PGA- 4 ῀

CMPSS- 4 ῀ 2

CMPSS- 4 ᵞ ῀ 2

PGA5_GND 13   10 9 I PGA- 5 

PGA5_IN

CMP5_HP2 

CMP5_LP2

16 11

I

   I

   I

PGA- 5 ῀

CMPSS- 5 ῀ 2

CMPSS- 5 ᵞ ῀ 2

PGA6_GND 32 20 18 I PGA- 6 

PGA6_IN

CMP6_HP2 

CMP6_LP2

28

I

I

I

PGA- 6 ῀

CMPSS- 6 ῀ 2

CMPSS- 6 ᵞ ῀ 2

PGA7_GND 42 I PGA- 7 

PGA7_IN

CMP7_HP2 

CMP7_LP2

43

I

I

I

PGA- 7 ῀

CMPSS- 7 ῀ 2

CMPSS- 7 ᵞ ῀ 2

VREFHIA 25 16   14 I/O

ADC- A ‰ Ȃ ‰ Ҋ̆׆

ꜚ ҩ ҉ ‰ Ȃ ῤ ‰ Ҋ

̆ ᴆ ꜚ⌠ Ȃ ᴋѿ Ҋ̆

҉ ѿҩ 2.2гF Ȃ

VREFHIA VREFLOA ӊ

ᴆ ᵝ ȂҌ ῤ ‰

Ҋ׆ ⱴ Ȃ

VREFHIB 24   16   14 I/O

ADC- B ‰ Ȃ ‰ Ҋ̆׆

ꜚ ҩ ҉ ‰ Ȃ ῤ ‰ Ҋ

̆ ᴆ ꜚ⌠ Ȃ ᴋѿ Ҋ̆

҉ ѿҩ 2.2гF Ȃ

VREFHIB VREFLOB ӊ

ᴆ ᵝ ȂҌ ῤ ‰

Ҋ׆ ⱴ Ȃ
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VREFHIC 24   16   14 I/O

ADC- C ‰ Ȃ ‰ Ҋ̆׆

ꜚ ҩ ҉ ‰ Ȃ ῤ ‰ Ҋ̆

ᴆ ꜚ⌠ Ȃ ᴋѿ Ҋ̆

҉ ѿҩ 2.2гF Ȃ

VREFHIC VREFLOC ӊ

ᴆ ᵝ ȂҌ ῤ ‰

Ҋ׆ ⱴ Ȃ

VREFLOA 27 17 15 I ADC- A ᵞ ‰

VREFLOB 26 17 15 I ADC- B ᵞ ‰

VREFLOC 26 17 15 I ADC- Cᵞ ‰
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Ḥ ᵝ
100

PZ
64 PM 56RSH

GPIO0

EPWM1_A 

SPIA_D2

I2CA_SDA

0̆4̆8̆12

1

      2

6

79 52 47

I/O

O

I/O

I/OD

῀/ ₮ 0

ePWM- 1 ₮ A

SPI-A QSPI ҈ᵝ

I2C- A

GPIO1

EPWM1_B 

SPIA_D2

I2CA_SCL

0̆4̆8̆12

     1

2

6

78 51 46

I/O

O

I/O

I/OD

῀/ ₮ 1

ePWM- 1 ₮ B

SPI-A QSPI ҈ᵝ

I2C- A

GPIO2

EPWM2_A 

OUTPUTXBAR1 

PMBUSA_SDA 

SCIA_TX

0̆4̆8̆12

1

5

6

9

77 50 45

I/O

O

O

I/OD 

O

῀/ ₮ 2

ePWM- 2 ₮ A

₮ X- BAR ₮ 1 

PMBus- A

SCI- A 

GPIO3

EPWM2_B 

OUTPUTXBAR2 

PMBUSA_SCL 

SPIA_CLK 

SCIA_RX

0̆4̆8̆12

1

2ȁ5

6

7

9

76 49 44

I/O

O

O

I/OD

I/O 

I

῀/ ₮ 3

ePWM- 2 ₮ B

₮ X- BAR ₮ 2 

PMBus- A

SPI- A 

SCI- A 

GPIO4

EPWM3_A 

SPIA_D3

OUTPUTXBAR3 

CANA_TX 

0̆4̆8̆12

1

2

5

6

75 48 43

I/O

O

I/O

O

O

῀/ ₮ 4

ePWM- 3 ₮ A

SPI-A QSPI ᵝ

₮ X- BAR ₮ 3 

CAN- A 

GPIO5

EPWM3_B 

OUTPUTXBAR3 

CANA_RX 

SPIA_STE 

0̆4̆8̆12

1

3

6

7

89

  

61 55

I/O

O

O

I

I/O

῀/ ₮ 5

ePWM- 3 ₮ B

₮ X- BAR ₮ 3 

CAN- A 

SPI- A ᴆᶏ (STE)

GPIO6

EPWM4_A 

OUTPUTXBAR4 

SYNCOUT

EQEP1_A 

CANB_TX 

SPIB_SOMI(QSPIB_D

1)

0̆4̆8̆12

1

2

3

5

6

7

97 64 1

I/O

O

O

O

I

O

I/O

῀/ ₮ 6

ePWM- 4 ₮ A

₮ X- BAR ₮ 4 

ePWM ‖

eQEP- 1 ῀ A

CAN- B

SPI- B׆ ᴆ ₮̆Һ ᴆ ῀ (SOMI)

QSPI Ҋ ԋᵝ



QXS320F280049RevB Ύ

24

Ḥ ᵝ
100

PZ
64 PM 56RSH

GPIO7

EPWM4_B 

OUTPUTXBAR5 

EQEP1_B 

CANB_RX 

SPIB_SIMO(QSPI

B_D0)

0̆4̆8̆12

1

3

5

6

7

84 57 52

I/O

O

O

I

I

I/O

῀/ ₮ 7

ePWM- 4 ₮ B

₮ X- BAR ₮ 5 

eQEP- 1 ῀ B 

CAN- B 

SPI- B ׆ ᴆ ῀̆Һ ᴆ ₮ (SIMO) QSPI

Ҋ ѿᵝ

GPIO8

EPWM5_A 

CANB_TX 

ADCSOCAO 

EQEP1_STROBE 

SCIA_TX 

SPIA_SIMO(QSPI

A_D0)

I2CA_SCL

0̆4̆8̆12

1

2

3

5

6

7

9

74      47 42

I/O

O

O

O

I/O 

O

I/O 

I/OD

῀/ ₮ 8

ePWM- 5 ₮ A 

CAN- B 

ADĈ ePWM ̃ ADC ꜚ A ₮

eQEP- 1

SCI- A 

SPI- A׆ ᴆ ῀̆Һ ᴆ (SIMO) QSPI Ҋ

ѿᵝ

I2C- A 

GPIO9

EPWM5_B 

SCIB_TX 

OUTPUTXBAR6 

EQEP1_INDEX 

SCIA_RX 

SPIA_CLK 

0̆4̆8̆12

1

2

3

5

6

7

90 62 56

I/O

O

O

O

I/O

I

I/O

῀/ ₮ 9

ePWM- 5 ₮ B 

SCI- B 

₮ X- BAR ₮ 6 

eQEP- 1 

SCI- A 

SPI- A 

GPIO10

EPWM6_A 

CANB_RX 

ADCSOCBO 

EQEP1_A 

SCIB_TX 

SPIA_SOMI(QSPI

A_D1)

I2CA_SDA 

0̆4̆8̆12

1

2

3

5

6

7

9

93    63

I/O

O

I

O

I

O

I/O 

I/OD

῀/ ₮ 10

ePWM- 6 ₮ A 

CAN- B 

ADĈ ePWM ̃ ADC ꜚ B ₮

eQEP- 1 ῀ A 

SCI- B 

SPI- A ׆ ᴆ ₮̆Һ ᴆ ῀ (SOMI) QSPI

Ҋ ԋᵝ

I2C- A

GPIO11

EPWM6_B 

SCIB_RX 

OUTPUTXBAR7 

EQEP1_B 

SPIA_STE 

0̆4̆8̆12

1

2̆6

3

5

7

52 31 28

I/O

O

I

O

I

I/O

῀/ ₮ 11

ePWM- 6 ₮ B 

SCI- B 

₮ X- BAR ₮ 7 

eQEP- 1 ῀ B

SPI- A ᴆᶏ (STE)

GPIO12

EPWM7_A 

CANB_TX 

SPIB_D2

EQEP1_STROBE 

SCIB_TX 

PMBUSA_CTL 

0̆4̆8̆12

1

2

3

5

6

7

51 30 27

I/O

O

O

I/O 

I/O 

O

I

῀/ ₮ 12

ePWM- 7 ₮ A 

CAN- B 

SPI-B ׆ ᴆ ῀̆Һ ᴆ ₮ QSPI Ҋ

҈ᵝ

eQEP- 1

SCI- B 

PMBus- A └Ḥ
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100

PZ
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GPIO13

EPWM7_B 

CANB_RX 

SPIB_D2

EQEP1_INDEX 

SCIB_RX 

PMBUSA_ALERT

0̆4̆8̆12

1

2

3

5

6

7

50 29 26

I/O

O

I

I/O

I/O

  I

I/OD

῀/ ₮ 13

ePWM- 7 ₮ B 

CAN- B 

SPI-B  QSPI Ҋ ҈ᵝ

eQEP- 1

SCI- B 

PMBus- A Ḥ

GPIO14

EPWM8_A 

SCIB_TX 

OUTPUTXBAR3 

PMBUSA_SDA 

SPIB_CLK 

EQEP2_A

0̆4̆8̆12

1

2

6

7

9

10

96

I/O

O

O

O

I/OD

I/O 

I

῀/ ₮ 14

ePWM- 8 ₮ A 

SCI- B 

₮ X- BAR ₮ 3 

PMBus- A

SPI- B 

eQEP- 2 ῀ A

GPIO15

EPWM8_B 

SCIB_RX 

SPIB_D3

OUTPUTXBAR4 

PMBUSA_SCL 

SPIB_STE 

EQEP2_B

0̆4̆8̆12

1

2

3

6

7

9

10

95

I/O

O

I

I/O

O

I/OD

I/O 

I

῀/ ₮ 15

ePWM- 8 ₮ B 

SCI- B 

SPI-B  QSPI Ҋ ᵝ

₮ X- BAR ₮ 4 

PMBus- A

SPI- B ᴆᶏ (STE)

eQEP- 2 ῀ B

GPIO16

SPIA_SIMO(QSPI

A_D0)

CANB_TX 

OUTPUTXBAR7 

EPWM5_A 

SCIA_TX

SD1_D1 

EQEP1_STROBE 

PMBUSA_SCL

XCLKOUT

0̆4̆8̆12

1

2

3

5

6

7

9

10

11

54     33 30

I/O

I/O 

O

O

O

O

I

I/O 

I/OD

O

῀/ ₮ 16

SPI- A ׆ ᴆ ῀̆Һ ᴆ ₮ (SIMO) QSPI

Ҋ ѿᵝ

CAN- B

₮ X- BAR ₮ 7 

ePWM- 5 ₮ A 

SCI- A 

SDFM- 1 1 ῀

eQEP- 1

PMBus- A

₮Ȃ ׆ ᴆҬ ₮ Ḥ

№ Ȃ

GPIO17

SPIA_SOMI(QSP

IA_D1)

CANB_RX 

OUTPUTXBAR8 

EPWM5_B 

SCIA_RX 

SD1_C1 

EQEP1_INDEX 

PMBUSA_SDA

0̆4̆8̆12

1

2

3

5

6

7

9

10

55 34 31

I/O

I/O 

I

O

O

I

I

I/O

I/OD

῀/ ₮ 17

SPI- A ׆ ᴆ ₮̆Һ ᴆ ῀ (SOMI) QSPI

Ҋ ԋᵝ

CAN- B

₮ X- BAR ₮ 8

ePWM- 5 ₮ B 

SCI- A 

SDFM- 1 1 ῀

eQEP- 1

PMBus- A

GPIO18

X2

0̆4̆8̆12

ALT

68 41 38 I/O

I/O

῀/ ₮ 18

₮

GPIO20 0 I/O ῀/ ₮ 20

GPIO21 0 I/O ῀/ ₮ 21

GPIO22

VFBSW(1)

0̆4̆8̆12

ALT

83 56 51 I/O

-

῀/ ₮ 22

ῤ ₮Ḥ ̆ / Ḥ

Ȃ ᶏ ῤ / ̆

⌠L̂VSW̃ҍVDDӊ ҉̂

̃Ȃ
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100

PZ
64 PM 56RSH

GPIO23

VSW(1)

0̆4̆8̆12

ALT 81 54    49

I/O

  -   

῀/ ₮ 23

ῤ / ℗ ₮Ȃ

GPIO24

OUTPUTXBAR1 

EQEP2_A 

EPWM8_A 

SPIB_SIMO(QSPI

B_D0)

SD1_D1 

PMBUSA_SCL 

SCIA_TX

ERRORSTS

0̆4̆8̆12

1

2

5

6

7

10

11

13

56 35 32

I/O

O

I

O

I/O 

I

I/OD 

O

O

῀/ ₮ 24

₮ X- BAR ₮ 1 

eQEP- 2 ῀ A 

ePWM- 8 ₮ A

SPI- B ׆ ᴆ ῀̆Һ ᴆ ₮ (SIMO) QSPI

Ҋ ѿᵝ

SDFM- 1 1 ῀

PMBus- A 

SCI- A 

ᵞ ₮Ȃ ҉

ERRORSTSḤ

ҹ ̆↕ ᶏץ Ҋ Ȃ Ҍ

҉ ᴆҊ ҹ ̆↕ ᶏץ

҉ Ȃ

GPIO25

OUTPUTXBAR2 

EQEP2_B 

SPIB_SOMI(QSPI

B_D1)

SD1_C1 

PMBUSA_SDA 

SCIA_RX

0̆4̆8̆12

1

2

6

7

10

11

57

I/O

O

I

I/O 

I

I/OD

I

῀/ ₮ 25

₮ X- BAR ₮ 2 

eQEP- 2 ῀ B

SPI- B ׆ ᴆ ₮̆Һ ᴆ ῀ (SOMI) QSPI

Ҋ ԋᵝ

SDFM- 1 1 ῀

PMBus- A 

SCI- A 

GPIO26

OUTPUTXBAR3 

EQEP2_INDEX 

CAN0_STBY

SPIB_CLK 

SD1_D2 

PMBUSA_CTL 

I2CA_SDA

0̆4̆8̆12

1, 5

2

3

6

7

10

11

58

I/O

O

I/O 

O

I/O 

I

I

I/OD

῀/ ₮ 26

₮ X- BAR ₮ 3 

eQEP- 2 

CANA STBY ₮

SPI- B 

SDFM- 1 2 ῀

PMBus- A └Ḥ

I2C- A

GPIO27

OUTPUTXBAR4 

EQEP2_STROBE 

CAN1_STBY

SPIB_STE 

SD1_C2 

PMBUSA_ALERT 

I2CA_SCL

0̆4̆8̆12

1, 5

2

       3

6

7

10

11

59

I/O

O

I/O 

O

I/O

I

I/OD

I/OD

῀/ ₮ 27

₮ X- BAR ₮ 4 

eQEP- 2 

CANB STBY ₮

SPI- B ᴆᶏ (STE) 

SDFM- 1 2 ῀

PMBus- A Ḥ

I2C- A
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Ḥ
ᵝ

100 PZ 64 PM 56RSH

GPIO28

SCIA_RX 

CAN1_STBY

EPWM7_A 

OUTPUTXBAR5 

EQEP1_A 

SD1_D3 

EQEP2_STROBE 

LINA_TX 

SPIB_CLK

ERRORSTS

0̆4̆8̆12

1

2

3

5

6

7

9

10

11

13

1 2 3

I/O

I

O

O

O

I

I

I/O 

O

I/O

O

῀/ ₮ 28

SCI- A 

CANB STBY ₮

ePWM- 7 ₮ A

₮ X- BAR ₮ 5 

eQEP- 1 ῀ A

SDFM- 1 3 ῀

eQEP- 2

LIN- A 

SPI- B 

ᵞ ₮Ȃ ҉

ERRORSTSḤ

ҹ ̆↕ ᶏץ Ҋ Ȃ Ҍ

҉ ᴆҊ ҹ ̆↕ ᶏץ

҉ Ȃ

GPIO29

SCIA_TX 

CAN1_STBY

EPWM7_B 

OUTPUTXBAR6 

EQEP1_B 

SD1_C3 

EQEP2_INDEX 

LINA_RX 

SPIB_STE

ERRORSTS

0̆4̆8̆12

1

2

3

5

6

7

9

10

11

13

100 1 2

I/O

O

O

O

O

I

I

I/O 

I

I/O

O

῀/ ₮ 29

SCI- A 

CANB STBY ₮

ePWM- 7 ₮ B

₮ X- BAR ₮ 6 

eQEP- 1 ῀ B

SDFM- 1 3 ῀

eQEP- 2

LIN- A

SPI- B ᴆᶏ (STE)

ᵞ ₮Ȃ ҉

ERRORSTSḤ

ҹ ̆↕ ᶏץ Ҋ Ȃ Ҍ

҉ ᴆҊ ҹ ̆↕ ᶏץ

҉ Ȃ

GPIO30

CANA_RX 

SPIB_SIMO(QSPIB_D

0)

OUTPUTXBAR7 

EQEP1_STROBE 

SD1_D4

0̆4̆8̆12

1

3

5

6

7

98

I/O

I

I/O 

O

I/O

I

῀/ ₮ 30

CAN- A

SPI- B ׆ ᴆ ῀̆Һ ᴆ ₮ (SIMO) QSPI

Ҋ ѿᵝ

₮ X- BAR ₮ 7 

eQEP- 1 

SDFM- 1 4 ῀

GPIO31

CANA_TX 

SPIB_SOMI (Q

SPIB_D1)

OUTPUTXBAR8 

EQEP1_INDEX 

SD1_C4 

0̆4̆8̆12

1

3

5

6

7

99

I/O

O

I/O 

O

I/O

I

῀/ ₮ 31

CAN- A

SPI- B ׆ ᴆ ₮̆Һ ᴆ ῀ (SOMI) QSPI

Ҋ ԋᵝ

₮ X- BAR ₮ 8 

eQEP- 1 

SDFM- 1 4 ῀
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Ḥ
ᵝ

100 PZ 64 PM 56RSH

GPIO32

I2CA_SDA 

SPIB_CLK 

EPWM8_B 

LINA_TX 

SD1_D3 

CANA_TX

0̆4̆8̆12

1

3

5

6

7

10

64 40 37

I/O

I/OD

I/O 

O

O

I

O

῀/ ₮ 32

I2C- A

SPI- B 

ePWM- 8 ₮ B 

LIN- A 

SDFM- 1 3 ῀

CAN- A

GPIO33

I2CA_SCL 

SPIB_STE 

OUTPUTXBAR4LI

NA_RX 

SD1_C3 

CANA_RX

0̆4̆8̆12

1

3

5

6

7

10

53 32 29

I/O

I/OD

I/O 

O

I

I

I

῀/ ₮ 33

I2C- A

SPI- B ᴆᶏ (STE)

₮ X- BAR ₮ 4 

LIN- A 

SDFM- 1 3 ῀

CAN- A

GPIO34

OUTPUTXBAR1 

SPIB_D3

CAN0_STBY

PMBUSA_SDA

0̆4̆8̆12

1

2

3

6

94

I/O

O

I/O

O

I/OD

῀/ ₮ 34

₮ X- BAR ₮ 1 

SPI-B QSPI Ҋ ᵝ

CANA STBY ₮

PMBus- A

GPIO35

SCIA_RX 

I2CA_SDA 

CANA_RX 

PMBUSA_SCL 

LINA_RX 

EQEP1_A 

PMBUSA_CTL

TDI

0̆4̆8̆12

1

3

5

6

7

9

10

15

63 39 36

I/O

I

I/OD 

I

I/OD 

I

I

I

I

῀/ ₮ 35

SCI- A 

I2C- A

CAN- A 

PMBus- A

LIN- A

eQEP- 1 ῀ A 

PMBus- A └Ḥ

JTAG ῀Ȃ

GPIO37

OUTPUTXBAR2 

SPIA_D3

I2CA_SCL 

SCIA_TX 

CANA_TX 

LINA_TX 

EQEP1_B 

PMBUSA_ALERT

TDO

0̆4̆8̆12

1

2

3

5

6

7

9

10

15

61 37 34

I/O

O

I/O

I/OD 

O

O

O

I

I/OD

O

῀/ ₮ 37

₮ X- BAR ₮ 2 

SPI-A QSPI Ҋ ᵝ

I2C- A

SCI- A 

CAN- A 

LIN- A

eQEP- 1 ῀ B

PMBus- A Ḥ

JTAG ₮Ȃ

GPIO39

CANB_RX 

0̆4̆8̆12

6 91

I/O

I

῀/ ₮ 39

CAN- B

GPIO40

CAN0_STBY

PMBUSA_SDA 

SCIB_TX 

EQEP1_A

0̆4̆8̆12

1

6

9

10

85

I/O

O

I/OD 

O

I

῀/ ₮ 40

CANA STBY ₮

PMBus- A

SCI- B 

eQEP- 1 ῀ A
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Ḥ
ᵝ

100 PZ 64 PM 56RSH

GPIO41

SPIA_CLK 

SCIB_TX 

CANA_RX 

EPWM6_A 

I2CA_SCL 

SD1_D2 EQEP2_A 

PMBUSA_CTL

XCLKOUT

0̆4̆8̆12

1

2

3

5

6

7

9

10

11

48

I/O

I/O 

O

I

O

I/OD 

I

I

I

O

῀/ ₮ 41

SPI- A

SCI- B

CAN- A

ePWM- 6 ₮ A 

I2C- A 

SDFM- 1 2 ῀

eQEP- 2 ῀ A 

PMBus- A └Ḥ

₮Ȃ ׆ ᴆҬ ₮ Ḥ

№ Ȃ

GPIO42 0 I/O ῀/ ₮ 42

GPIO43 0 I/O ῀/ ₮ 43

GPIO44 0 I/O ῀/ ₮ 44

GPIO45 0 I/O ῀/ ₮ 45

GPIO46 0 I/O ῀/ ₮ 46

GPIO47 0 I/O ῀/ ₮ 47

GPIO48 0 I/O ῀/ ₮ 48

GPIO49 0 I/O ῀/ ₮ 49

GPIO50 0 I/O ῀/ ₮ 50

GPIO51 0 I/O ῀/ ₮ 51

GPIO52 0 I/O ῀/ ₮ 52

GPIO53 0 I/O ῀/ ₮ 53

GPIO54 0 I/O ῀/ ₮ 54

GPIO55 0 I/O ῀/ ₮ 55
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Ḥ
ᵝ

100 PZ 64 PM 56RSH

GPIO56

SPIA_CLK 

EQEP2_STROBE 

SCIB_TX

SD1_D3 

SPIB_SIMO(QSPI

B_D0)

EQEP1_A

0̆4̆8̆12

1

5

6

7

9

11

65

I/O

I/O 

I/O 

O

I

I/O

I

῀/ ₮ 56

SPI- A 

eQEP- 2

SCI- B 

SDFM- 1 3 ῀

SPI- B׆ ᴆ ῀̆Һ ᴆ ₮ (SIMO) QSPI

Ҋ ѿᵝ

eQEP- 1 ῀ A

GPIO57

SPIA_STE 

EQEP2_INDEX 

SCIB_RX 

SD1_C3 

SPIB_SOMI(QSP

IB_D1)

EQEP1_B

0̆4̆8̆12

1

5

6

7

9

11

66

I/O

I/O 

I/O 

I

I

I/O

I

῀/ ₮ 57

SPI- A ᴆᶏ (STE) 

eQEP- 2 

SCI- B 

SDFM- 1 3 ῀

SPI- B׆ ᴆ ₮̆Һ ᴆ ῀ (SOMI) QSPI

Ҋ ԋᵝ

eQEP- 1 ῀ B

GPIO58

OUTPUTXBAR1 

SPIB_CLK 

SD1_D4

LINA_TX 

CANB_TX 

EQEP1_STROBE

0̆4̆8̆12

5

6

7

9

10

11

67

I/O

O

I/O 

I

O

O

I/O

῀/ ₮ 58

₮ X- BAR ₮ 1 

SPI- B 

SDFM- 1 4 ῀

LIN- A

CAN- B

eQEP- 1

GPIO59

OUTPUTXBAR2 

SPIB_STE 

SD1_C4 

LINA_RX 

CANB_RX 

EQEP1_INDEX

0̆4̆8̆12

5

6

7

9

10

11

92

I/O

O

I/O 

I

I

I

I/O

῀/ ₮ 59

₮ X- BAR ₮ 2

SPI- B ᴆᶏ (STE) 

SDFM- 1 4 ῀

LIN- A 

CAN- B

eQEP- 1

test_mode 49 I/O Ȃ Ḡ Ȃ

TCK 60 36 33 I JTAG Ȃ

TMS 62 38 35 I/O JTAG Ȃ

VREGENZ 73    46 I ΐ ῤ Ҋ ῤ ᶏ Ȃ ⌠

VSŜ ᵞ ץ̃ ῤ VREGȂ ⌠ VDDIO

̂ ᶏץ̃ Ȃ
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Ḥ
ᵝ

100 PZ 64 PM 56RSH

X1 69 42 39 I/O

ᵣ ῀Ȃ ᴆ∆ ᴆ

ᵣ ӊ╠ Ȃҹԅᶏ ̆

ѿҩ ᵣ X1 X2Ȃ Ӟ

ԍ ῀ 3.3V ȂҌ GPIO19Ȃ

XRSn 2 3 4

I/OD

ᴆ ᵝ̂ ῀̃ ᵝ̂ ₮̃Ȃ ҉ ᴆ

Ҋ̆ ᴆ ꜚҹᵞ Ȃ Ӟ ᴪ

ꜚ ᶏץ ᴆ ᵝ Ȃ ᵝ ̆

Ӟ MCUꜚҹᵞ Ȃ ᵝ ̆

XRSn 512 ҩ OSCCLK ᵝ

ῤ ꜚҹᵞ Ȃ XRSn VDDIO ӊ

ѿҩ ṿҹ 2.2kß 10kß Ȃ XRSn 

VSS ӊ ѿҩ ̆↕

ṿ ҹ 100nF Ȃ ᵝ ̆

֓ṿᾛ 512 ҩOSCCLK ῤ

XRSn ꜚ VOLȂ ҩ ₮ ‖ ѿҩ

ῤ ҉ Ȃ ᴆ ꜚ̆

↕ ᶏ ᴆ ꜚȂ ᴆ

ꜚ̆↕ ᶏ ᴆ ꜚȂ

VDD

4,

46,

71,

87

4,

27,

44, 

59

5,

24,

41,

53 

1.2V Ȃ VDD ҍVSSӊ ѿ

ҩ ṿ ҹ 20гF Ȃ Ҍᶏ ῤ

̆ ℗ṿ

‗ Ȃ

VDDA 11,

34

22 20 3.3V Ȃ ҉ ѿҩ ṿҹ 2.2гF

ғ VSSA Ȃғ

600oH@100MHz⌠3.3VȂ

VDDIO

3,

47,

70,

88

28,

43,

60 

25,

40,

54 

3.3V I/O Ȃ ҩ ҉ ѿҩ

ṿҹ0.1гF Ȃ

VDDIO_SW 80 53 48

ῤ / 3.3V Ȃ ᶏ ῤ

/ ̆↕ ҉ ѿҩ 20ëF

῀ ȂⱵ VDDIO Ȃ

̆ ᶏץ ᵣ ̆ᵖ

VDDIO_SW VDDIO ѿ ᶫ Ȃ

VSS

5,

45,

72,

86

5, 

26, 

45, 

58

PAD

VSSA 12, 33 21 19

VSS_SW 82 55 50 ῤ / ȂⱵ

VSS Ȃ

(1) DCDCEN= 1 ̆AMSEL Ҭ ᵝҹ ῏ᵝȂ
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4.3 Ḥ

4.3.1 Ḥ

4-2. Ḥ

Ḥ GPIO 100 PZ 64PM 56 RSH

A0 ADC- A ῀ 0 I 23 15 13

A1 ADC- A ῀ 1 I 22 14 12

A2 ADC- A ῀ 2 I 9 9 8

A3 ADC- A ῀ 3 I 10

A4 ADC- A ῀ 4 I 36 23 21

A5 ADC- A ῀ 5 I 35

A6 ADC- A ῀ 6 I 6 6

A8 ADC- A ῀ 8 I 37

A9 ADC- A ῀ 9 I 38

A10 ADC- A ῀ 10 I 40 25 23

AGPIO224 ADC ҉ 224 I /O 9 9 8

AGPIO225 ADC ҉ 225 I /O 36 23 21

AGPIO226 ADC ҉ 226 I /O 7 7 6

AGPIO227 ADC ҉ 227 I /O 39 24 22

AGPIO228 ADC ҉ 228 I /O 6 6

AGPIO229 ADC ҉ 229 I /O 37

AGPIO230 ADC ҉ 230 I /O 40 25 23

AGPIO231 ADC ҉ 231 I /O 23 15 13

AGPIO232 ADC ҉ 232 I /O 22 14 12

AGPIO233 ADC ҉ 233 I /O 10

AGPIO234 ADC ҉ 234 I /O 35

AGPIO236 ADC ҉ 236 I /O 38

AGPIO237 ADC ҉ 237 I /O 19 12 10

AGPIO238 ADC ҉ 238 I /O 29 18 16

AGPIO239 ADC ҉ 239 I /O 17 11

AGPIO240 ADC ҉ 240 I /O 28

AGPIO241 ADC ҉ 241 I /O 41

AGPIO242 ADC ҉ 242 I /O 8 8 7

AGPIO244 ADC ҉ 244 I /O 21 13 11

AGPIO245 ADC ҉ 245 I /O 31 19 17

AGPIO246 ADC ҉ 246 I /O 44

B0 ADC- B ῀ 0 I 41

B1 ADC- B ῀ 1 I 40 25 23

B2 ADC- B ῀ 2 I 7 7 6

B3 ADC- B ῀ 3 I 8 8 7

B4 ADC- B ῀ 4 I 39 24 22

B6 ADC- B ῀ 6 I 9 9 8

B8 ADC- B ῀ 8 I 36 23 21

B15 ADC- B ῀ 15 I 23 15 13
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Ḥ GPIO 100 PZ 64PM 56 RSH

C0 ADC- C ῀ 0 I 19 12 10

C1 ADC- C ῀ 1 I 29 18 16

C2 ADC- C ῀ 2 I 21 13 11

C3 ADC- C ῀ 3 I 31 19 17

C4 ADC- C ῀ 4 I 17 11

C5 ADC- C ῀ 5 I 28

C6 ADC- C ῀ 6 I 7 7 6

C8 ADC- C ῀ 8 I 39 24 22

C10 ADC- C ῀ 10 I 40 25 23

C14 ADC- C ῀ 14 I 44

C15 ADC- C ῀ 15 I 23 15 13

CMP1_HN0 CMPSS- 1 ῀ 0 I 10

CMP1_HN1 CMPSS- 1 ῀ 1 I 19 12 10

CMP1_HP0 CMPSS- 1 ῀ 0 I 9 9 8

CMP1_HP1 CMPSS- 1 ῀ 1 I 19 12 10

CMP1_HP2 CMPSS- 1 ῀ 2 I 18 12 10

CMP1_HP3 CMPSS- 1 ῀ 3 I 10

CMP1_LN0 CMPSS- 1 ᵞ ῀ 0 I 10

CMP1_LN1 CMPSS- 1 ᵞ ῀ 1 I 19 12 10

CMP1_LP0 CMPSS- 1 ᵞ ῀ 0 I 9 9 8

CMP1_LP1 CMPSS- 1 ᵞ ῀ 1 I 19 12 10

CMP1_LP2 CMPSS- 1 ᵞ ῀ 2 I 18 12 10

CMP1_LP3 CMPSS- 1 ᵞ ῀ 3 I 10

CMP2_HN0 CMPSS- 2 ῀ 0 I 35

CMP2_HN1 CMPSS- 2 ῀ 1 I 29 18 16

CMP2_HP0 CMPSS- 2 ῀ 0 I 36 23 21

CMP2_HP1 CMPSS- 2 ῀ 1 I 29 18 16

CMP2_HP2 CMPSS- 2 ῀ 2 I 30 18 16

CMP2_HP3 CMPSS- 2 ῀ 3 I 35

CMP2_LN0 CMPSS- 2 ᵞ ῀ 0 I 35

CMP2_LN1 CMPSS- 2 ᵞ ῀ 1 I 29 8 7

CMP2_LP0 CMPSS- 2 ᵞ ῀ 0 I 36 13 11

CMP2_LP1 CMPSS- 2 ᵞ ῀ 1 I 29 7 6

CMP2_LP2 CMPSS- 2 ᵞ ῀ 2 I 30 13 11

CMP2_LP3 CMPSS- 2 ᵞ ῀ 3 I 35 13 11

CMP3_HN0 CMPSS- 3 ῀ 0 I 8 8 7

CMP3_HN1 CMPSS- 3 ῀ 1 I 21 8 7

CMP3_HP0 CMPSS- 3 ῀ 0 I 7 13 11

CMP3_HP1 CMPSS- 3 ῀ 1 I 21 7 6

CMP3_HP2 CMPSS- 3 ῀ 2 I 20 13 11

CMP3_HP3 CMPSS- 3 ῀ 3 I 8 8 7

CMP3_LN0 CMPSS- 3 ᵞ ῀ 0 I 8 8 7
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Ḥ GPIO 100 PZ 64PM 56 RSH

CMP3_LN1 CMPSS- 3 ᵞ ῀ 1 I 21 13 11

CMP3_LP0 CMPSS- 3 ᵞ ῀ 0 I 7 7 6

CMP3_LP1 CMPSS- 3 ᵞ ῀ 1 I 21 13 11

CMP3_LP2 CMPSS- 3 ᵞ ῀ 2 I 20 13 11

CMP3_LP3 CMPSS- 3 ᵞ ῀ 3 I 8 8 7

CMP4_HN1 CMPSS- 4 ῀ 1 I 31 19 17

CMP4_HP0 CMPSS- 4 ῀ 0 I 39 24 22

CMP4_HP1 CMPSS- 4 ῀ 1 I 31 19 17

CMP4_HP2 CMPSS- 4 ῀ 2 I 31 19 17

CMP4_LN1 CMPSS- 4 ᵞ ῀ 1 I 31 19 17

CMP4_LP0 CMPSS- 4 ᵞ ῀ 0 I 39 24 22

CMP4_LP1 CMPSS- 4 ᵞ ῀ 1 I 31 19 17

CMP4_LP2 CMPSS- 4 ᵞ ῀ 2 I 31 19 17

CMP5_HN1 CMPSS- 5 ῀ 1 I 17 11

CMP5_HP0 CMPSS- 5 ῀ 0 I 6 6

CMP5_HP1 CMPSS- 5 ῀ 1 I 17 11

CMP5_HP2 CMPSS- 5 ῀ 2 I 16 11

CMP5_LN1 CMPSS- 5 ᵞ ῀ 1 I 17 11

CMP5_LP0 CMPSS- 5 ᵞ ῀ 0 I 6 6

CMP5_LP1 CMPSS- 5 ᵞ ῀ 1 I 17 11

CMP5_LP2 CMPSS- 5 ᵞ ῀ 2 I 16 11

CMP6_HN0 CMPSS- 6 ῀ 0 I 38

CMP6_HN1 CMPSS- 6 ῀ 1 I 28

CMP6_HP0 CMPSS- 6 ῀ 0 I 37

CMP6_HP1 CMPSS- 6 ῀ 1 I 28

CMP6_HP2 CMPSS- 6 ῀ 2 I 28

CMP6_HP3 CMPSS- 6 ῀ 3 I 38

CMP6_LN0 CMPSS- 6 ᵞ ῀ 0 I 38

CMP6_LN1 CMPSS- 6 ᵞ ῀ 1 I 28

CMP6_LP0 CMPSS- 6 ᵞ ῀ 0 I 37

CMP6_LP1 CMPSS- 6 ᵞ ῀ 1 I 28

CMP6_LP2 CMPSS- 6 ᵞ ῀ 2 I 28

CMP6_LP3 CMPSS- 6 ᵞ ῀ 3 I 38

CMP7_HN0 CMPSS- 7 ῀ 0 I 41

CMP7_HN1 CMPSS- 7 ῀ 1 I 44

CMP7_HP0 CMPSS- 7 ῀ 0 I 40 25 23

CMP7_HP1 CMPSS- 7 ῀ 1 I 44

CMP7_HP2 CMPSS- 7 ῀ 2 I 43

CMP7_HP3 CMPSS- 7 ῀ 3 I 41

CMP7_LN0 CMPSS- 7 ᵞ ῀ 0 I 41

CMP7_LN1 CMPSS- 7 ᵞ ῀ 1 I 44

CMP7_LP0 CMPSS- 7 ᵞ ῀ 0 I 40 25 23
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Ḥ GPIO 100PZ 64PM 56 RSH

CMP7_LP1 CMPSS- 7 ᵞ ῀ 1 I 44

CMP7_LP2 CMPSS- 7 ᵞ ῀ 2 I 43

CMP7_LP3 CMPSS- 7 ᵞ ῀ 3 I 41

DACA_OUT ‖ DAC- A ₮ O 23 15 13

DACB_OUT ‖ DAC- B ₮ O 22 14 12

PGA1_GND PGA- 1 I 14 10 9

PGA1_IN PGA- 1 ῀ I 18 12 10

PGA1_OF PGA- 1 ₮ ̂ ̃ O 9 9 8

PGA2_GND PGA- 2 I 32 20 18

PGA2_IN PGA- 2 ῀ I 30 18 16

PGA2_OF PGA- 2 ₮ ̂ ̃ O 36 23 21

PGA3_GND PGA- 3 I 15 10 9

PGA3_IN PGA- 3 ῀ I 20 13 11

PGA3_OF PGA- 3 ₮ ̂ ̃ O 7 7 6

PGA4_GND PGA- 4 I 32 20 18

PGA4_IN PGA- 4 ῀ I 31 19 17

PGA4_OF PGA- 4 ₮ ̂ ̃ O 39 24 22

PGA5_GND PGA- 5 I 13 10 9

PGA5_IN PGA- 5 ῀ I 16 11

PGA5_OF PGA- 5 ₮ ̂ ̃ O 6 6

PGA6_GND PGA- 6 I 32 20 18

PGA6_IN PGA- 6 ῀ I 28

PGA6_OF PGA- 6 ₮ ̂ ̃ O 37

PGA7_GND PGA- 7 I 42

PGA7_IN PGA- 7 ῀ I 43

PGA7_OF PGA- 7 ₮ ̂ ̃ O 40 25 23

VDAC

҉ DAC ‰ Ȃ

ԍ ADC ῀ DAC ‰̆ ҉

ѿҩ VSSAғ 100pF

Ȃ ᵬ ҉ DAC ‰

̆ ҉ ѿҩ 1гF 

Ȃ

I 8

           

8 7

VREFHIA

ADC- A ‰ Ȃ ‰ Ҋ

׆̆ ꜚ ҩ ҉ ‰ Ȃ

ῤ ‰ Ҋ̆ ᴆ ꜚ⌠

Ȃ ᴋѿ Ҋ̆ ҉ ѿҩ

2.2гF Ȃ VREFHIA 

VREFLOA ӊ

ᴆ ᵝ ȂҌ ῤ

‰ Ҋ׆ ⱴ Ȃ

I/O 25 16 14

VREFHIB

ADC- B ‰ Ȃ ‰ Ҋ

׆̆ ꜚ ҩ ҉ ‰ Ȃ

ῤ ‰ Ҋ̆ ᴆ ꜚ⌠

Ȃ ᴋѿ Ҋ̆ ҉ ѿҩ

2.2гF Ȃ VREFHIB

VREFLOB ӊ

ᴆ ᵝ ȂҌ ῤ

‰ Ҋ׆ ⱴ Ȃ

I/O 24 16 14
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Ḥ GPIO 100 PZ 64PM 56 RSH

VREFHIC

ADC- C ‰ Ȃ ‰

Ҋ̆׆ ꜚ ҩ ҉ ‰

Ȃ ῤ ‰ Ҋ̆ ᴆ ꜚ⌠

Ȃ ᴋѿ Ҋ̆ ҉

ѿҩ 2.2гF Ȃ

VREFHIC VREFLOC ӊ

ᴆ ᵝ ȂҌ ῤ

‰ Ҋ׆ ⱴ Ȃ

I/O 24     16    14

VREFLOA ADC- A ᵞ ‰ I 27 17 15

VREFLOB ADC- B ᵞ ‰ I 26 17 15

VREFLOC ADC- Cᵞ ‰ I 26 17 15



QXS320F280049RevB Ύ

37

4.3.2 Ḥ

4-3. Ḥ

Ḥ GPIO 100 PZ 64PM 56 RSH

ADCSOCAO ADĈ ePWM ̃ ADC ꜚ

A ₮

O 8 74 47 42

ADCSOCBO ADĈ ePWM ̃ ADC ꜚ

B ₮

O 10 93 63

CANA_RX CAN- A I

5

30

33

35

41

89

98

53

63

48

61

32

39

55

29

36

CANA_TX CAN- A O

4

31

32

37

75

99

64

61

48

40

37

43

37

34

CAN0_STBY CAN- A  stby ₮ O

26

34

40

58

94

85

CANB_RX CAN- B I

7

10

13

17

39

59

84

93

50

55

91

92

57

63

29

34

52

26

31

CANB_TX CAN- B O

6

8

12

16

58

97

74

51

54

67

64

47

30

33

1

42

27

30

CAN1_STBY
CAN- B  stby ₮ O

27

28

29

59

1

100

2

1

3

2

EPWM1_A ePWM- 1 ₮ A O 0 79 52 47

EPWM1_B ePWM- 1 ₮ B O 1 78 51 46

EPWM2_A ePWM- 2 ₮ A O 2 77 50 45

EPWM2_B ePWM- 2 ₮ B O 3 76 49 44

EPWM3_A ePWM- 3 ₮ A O 4 75 48 43

EPWM3_B ePWM- 3 ₮ B O 5 89 61 55

EPWM4_A ePWM- 4 ₮ A O 6 97 64 1

EPWM4_B ePWM- 4 ₮ B O 7 84 57 52

EPWM5_A ePWM- 5 ₮ A O 8

16

74

54

47

33

42

30

EPWM5_B ePWM- 5 ₮ B O 9

17

90

55

62

34

56

31

EPWM6_A ePWM- 6 ₮ A O 10

41

93

48

63

EPWM6_B ePWM- 6 ₮ B O 11 52 31 28

EPWM7_A ePWM- 7 ₮ A O 12

28

51

1

30

2

27

3

EPWM7_B ePWM- 7 ₮ B O 13

29

50

100

29

1

26

2

EPWM8_A ePWM- 8 ₮ A O 14

24

96

56 35 32
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Ḥ GPIO 100 PZ 64PM 56 RSH

EPWM8_B ePWM- 8 ₮ B O 15

32

95

64 40 37

EQEP1_A eQEP- 1 ῀ A I

6

10

28

35

40

56

97

93

1

63

85

65

64

63

2

39

1

3

36

EQEP1_B eQEP- 1 ῀ B I

7

11

29

37

57

84

52

100

61

66

57

31

1

37

52

28

2

34

EQEP1_INDEX eQEP- 1 I/O

9

13

17

31

59

90

50

55

99

92

62

29

34

56

26

31

EQEP1_STROBE eQEP- 1 I/O

8

12

16

30

58

74

51

54

98

67

47

30

33

42

27

30

EQEP2_A eQEP- 2 ῀ A I 14

24

41

96

56

48

35 32

EQEP2_B eQEP- 2 ῀ B I 15

25

95

57

EQEP2_INDEX eQEP- 2 I/O 26

29

57

58

100

66

1 2

EQEP2_STROBE eQEP- 2 I/O 27

28

56

59

1

65

2 3

ERRORSTS

ᵞ ₮Ȃ

҉ ERRORSTSḤ

ҹ ̆↕ ᶏץ

Ҋ Ȃ Ҍ ҉ ᴆҊ

ҹ ̆↕ ᶏץ ҉

Ȃ

O

24

28

29

56

1

100

35

2

1

32

3

2

Ḥ GPIO 100 PZ 64PM 56 RSH

GPIO0 ῀/ ₮ 0 I/O 0 79 52 47

GPIO1 ῀/ ₮ 1 I/O 1 78 51 46

GPIO2 ῀/ ₮ 2 I/O 2 77 50 45

GPIO3 ῀/ ₮ 3 I/O 3 76 49 44

GPIO4 ῀/ ₮ 4 I/O 4 75 48 43

GPIO5 ῀/ ₮ 5 I/O 5 89 61 55

GPIO6 ῀/ ₮ 6 I/O 6 97 64 1

GPIO7 ῀/ ₮ 7 I/O 7 84 57 52

GPIO8 ῀/ ₮ 8 I/O 8 74 47 42

GPIO9 ῀/ ₮ 9 I/O 9 90 62 56

GPIO10 ῀/ ₮ 10 I/O 10 93 63

GPIO11 ῀/ ₮ 11 I/O 11 52 31 28

GPIO12 ῀/ ₮ 12 I/O 12 51 30 27
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GPIO13 ῀/ ₮ 13 I/O 13 50 29 26

GPIO14 ῀/ ₮ 14 I/O 14 96

GPIO15 ῀/ ₮ 15 I/O 15 95

GPIO16 ῀/ ₮ 16 I/O 16 54 33 30

GPIO17 ῀/ ₮ 17 I/O 17 55 34 31

GPIO18 ῀/ ₮ 18Ȃ

GPIO20 ῀/ ₮ 20 I/O

GPIO21 ῀/ ₮ 21 I/O

GPIO22 ῀/ ₮ 22Ȃ I/O

GPIO23 ῀/ ₮ 23Ȃ I/O

GPIO24 ῀/ ₮ 24 I/O 24 56 35 32

GPIO25 ῀/ ₮ 25 I/O 25 57

GPIO26 ῀/ ₮ 26 I/O 26 58

GPIO27 ῀/ ₮ 27 I/O 27 59

GPIO28 ῀/ ₮ 28 I/O 28 1 2 3

GPIO29 ῀/ ₮ 29 I/O 29 100 1 2

GPIO30 ῀/ ₮ 30 I/O 30 98

GPIO31 ῀/ ₮ 31 I/O 31 99

GPIO32 ῀/ ₮ 32 I/O 32 64 40 37

GPIO33 ῀/ ₮ 33 I/O 33 53 32 29

GPIO34 ῀/ ₮ 34 I/O 34 94

GPIO35 ῀/ ₮ 35 I/O 35 63 39 36

GPIO37 ῀/ ₮ 37 I/O 37 61 37 34

GPIO39 ῀/ ₮ 39 I/O 39 91

GPIO40 ῀/ ₮ 40 I/O 40 85

GPIO41 ῀/ ₮ 41 I/O 41 48

GPIO42 ῀/ ₮ 42 I/O 42

GPIO43 ῀/ ₮ 43 I/O 43

GPIO44 ῀/ ₮ 44 I/O 44

GPIO45 ῀/ ₮ 45 I/O 45

GPIO46 ῀/ ₮ 46 I/O 46

Ḥ GPIO 100 PZ 64PM 56 RSH

GPIO47 ῀/ ₮ 47 I/O 47

GPIO48 ῀/ ₮ 48 I/O 48

GPIO49 ῀/ ₮ 49 I/O 49

GPIO50 ῀/ ₮ 50 I/O 50

GPIO51 ῀/ ₮ 51 I/O 51

GPIO52 ῀/ ₮ 52 I/O 52

GPIO53 ῀/ ₮ 53 I/O 53

GPIO54 ῀/ ₮ 54 I/O 54

GPIO55 ῀/ ₮ 55 I/O 55

GPIO56 ῀/ ₮ 56 I/O 56 65

GPIO57 ῀/ ₮ 57 I/O 57 66

GPIO58 ῀/ ₮ 58 I/O 58 67

GPIO59 ῀/ ₮ 59 I/O 59 92
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I2CA_SCL I2C- A I/OD

1

8

27

33

37

41

78

74

59

53

61

48

51

47

32

37

46

42

29

34

I2CA_SDA I2C- A I/OD

0

10

26

32

35

79

93

58

64

63

52

63

40

39

47

37

36

LINA_RX LIN- A I

29

33

35

59

100

53

63

92

1

32

39

2

29

36

LINA_TX LIN- A O

28

32

37

58

1

64

61

67

2

40

37

3

37

34

OUTPUTXBAR1 ₮ X- BAR ₮ 1 O

2

24

34

58

77

56

94

67

50

35

45

32

OUTPUTXBAR2 ₮ X- BAR ₮ 2 O

3

25

37

59

76

57

61

92

49

37

44

34

OUTPUTXBAR3 ₮ X- BAR ₮ 3 O

4

5

14

26

75

89

96

58

48

61

43

55

OUTPUTXBAR4 ₮ X- BAR ₮ 4 O

6

15

27

33

97

95

59

53

64

32

1

29

OUTPUTXBAR5 ₮ X- BAR ₮ 5 O 7

28

84

1

57

2

52

3

OUTPUTXBAR6 ₮ X- BAR ₮ 6 O 9

29

90

100

62

1

56

2

Ḥ GPIO 100 PZ 64PM 56 RSH

OUTPUTXBAR7 ₮ X- BAR ₮ 7 O 11

16

30

52

54

98

31

33

28

30

OUTPUTXBAR8 ₮ X- BAR ₮ 8 O 17

31

55

99

34 31

PMBUSA_ALERT PMBus- A Ḥ I/OD 13

27

37

50

59

61

29

37

26

34

PMBUSA_CTL PMBus- A └Ḥ I

12

26

35

51

58

63

30

39

27

36

PMBUSA_SCL PMBus- A I/OD

3

15

16

24

35

76

95

54

56

63

49

33

35

39

44

30

32

36
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41 48

PMBUSA_SDA PMBus- A I/OD

2

14

17

25

34

40

77

96

55

57

94

85

50

34

45

31

SCIA_RX SCI- A I

3

9

17

25

28

35

76

90

55

57

1

63

49

62

34

2

39

44

56

31

3

36

SCIA_TX SCI- A O

2

8

16

24

29

37

77

74

54

56

100

61

50

47

33

35

1

37

45

42

30

32

2

34

SCIB_RX SCI- B I

11

13

15

57

52

50

95

66

31

29

28

26

SCIB_TX SCI- B O

9

10

12

14

40

41

56

90

93

51

96

85

48

65

62

63

30

56

27

SD1_C1 SDFM- 1 1 ῀ I 17

25

55

57

34 31

SD1_C2 SDFM- 1 2 ῀ I 27 59

SD1_C3 SDFM- 1 3 ῀ I 29

33

57

100

53

66

1

32

2

29

SD1_C4 SDFM- 1 4 ῀ I 31

59

99

92

SD1_D1 SDFM- 1 1 ῀ I 16

24

54

56

33

35

30

32

Ḥ GPIO 100 PZ 64PM 56 RSH

SD1_D2 SDFM- 1 2 ῀ I 26

41

58

48

SD1_D3 SDFM- 1 3 ῀ I 28

32

56

1

64

65

2

40

3

37

SD1_D4 SDFM- 1 4 ῀ I 30

58

98

67

SPIA_CLK SPI- A I/O

3

9

41

56

76

90

48

65

49

62

44

56

SPIA_SIMO(QSPIA_D0

)

SPI- A ׆ ᴆ ῀̆Һ ᴆ ₮ (SIMO)

QSPI ѿᵝ SPI- A data[0]

I/O 8

16

74

54

47

33

42

30
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SPIA_SOMI(QSPIA_D1

)

SPI- A ׆ ᴆ ₮̆Һ ᴆ ῀ (SOMI)

QSPI ԋᵝ SPI- A data[1]

I/O 10

17

93

55

63

34 31

SPIA_STE SPI- A ᴆᶏ (STE) I/O 5

11

57

89

52

66

61

31

55

28

QSPIA_D2 QSPI ԋᵝ QSPI- A data[2] I/O 0

1

79

78

52

51

47

46

QSPIA_D3 QSPI ᵝ SPI- A data[3] I/O 4

37

75

61

48

37

43

34

SPIB_CLK SPI- B I/O

14

26

28

32

58

96

58

1

64

67

2

40

3

37

SPIB_SIMO(QSPIB_D0

) SPI- B ׆ ᴆ ῀̆Һ ᴆ ₮ (SIMO))

QSPI ѿᵝ QSPI- B data[0]

I/O

7

24

30

56

84

56

98

65

57

35

52

32

SPIB_SOMI(QSPIB_D1

)

SPI- B ׆ ᴆ ₮̆Һ ᴆ ῀ (SOMI))

QSPI ԋᵝ QSPI- B data[1]

I/O

6

25

31

57

97

57

99

66

64 1

SPIB_STE SPI- B ᴆᶏ (STE) I/O

15

27

29

33

59

95

59

100

53

92

1

32

2

29

QSPIB_D2 QSPI ҈ᵝ QSPI- B data[2] I/O
12

13

51

50

30

29

27

26

QSPIB_D3 QSPI ᵝ QSPI- B data[3] I/O
15

34

95

94

SYNCOUT ePWM ‖ O 6 97 64 1

TDI JTAG ῀ Ȃ I 35 63 39 36

TDO JTAG ₮ O 37 61 37 34

VFBSW

ῤ ₮Ḥ ̆ /

Ḥ Ȃ ᶏ ῤ / ̆

⌠L̂VSW̃ҍVDDӊ

҉̂ ̃Ȃ

- 83 56 51

VSW ῤ / ℗ ₮Ȃ - 81 54 49

X2 ₮ I/O 68 41 38

XCLKOUT ₮Ȃ ׆ ᴆҬ ₮

Ḥ № Ȃ

O 16

41

54

48

33 30

4.3.3

4-4. ҍ

Ḥ ῀/

₮ (GPIO) 100 PZ 64PM 56 RSH

VDD

1.2V Ȃ ҩ VDD

ҍVSSӊ ѿҩ ṿ ҹ 4.7гF

Ȃ Ҍᶏ ῤ ̆ ℗ṿ

‗

4ȁ46ȁ

71ȁ87

27, 4, 

44, 59

24, 41, 

5, 53
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VDDA 3.3V Ȃ ҩ ҉ ѿҩ

ṿҹ 2.2гFғ VSSA Ȃғ

600oH@100MHz⌠3.3VȂ

11ȁ34 22 20

VDDIO 3.3V I/O Ȃ ҩ ҉

ѿҩ ṿҹ0.1гF Ȃ

3ȁ47ȁ

70ȁ88

28, 43, 

60 

25, 40, 

54 

VDDIO_SW

ῤ / 3.3V Ȃ

ᶏ ῤ / ̆↕ ҉

ѿҩ 20ëF ῀ ȂⱵ

VDDIO Ȃ ̆ ᶏץ ᵣ

̆ᵖ VDDIO_SW VDDIO ѿ ᶫ

Ȃ

80 53 48 

VSS

45ȁ5ȁ

72ȁ86

26, 45, 

5, 58 PAD

VSSA 12ȁ33 21 19

VSS_SW ῤ / ȂⱵ

VSS Ȃ 82 55 50
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4.3.4 ȁJTAG ᵝ

4-5. JTAGҍ ᵝ

Ḥ ῀/

₮ (GPIO) 100 PZ 64PM 56 RSH

TCK JTAG Ȃ I 60 36 33 

TMS     JTAG Ȃ I/O 62 38 35 

VREGENZ

ΐ ῤ Ҋ ῤ ᶏ Ȃ

⌠ VSŜ ᵞ ץ̃ ῤ VREGȂ

⌠ VDDIÔ ᶏץ̃ Ȃ

I 73 46 

X1,X2

ᵣ ῀Ȃ ᴆ∆

ᴆ ᵣ ӊ╠ Ȃҹԅ

ᶏ ̆ ѿҩ ᵣ

X1 X2Ȃ Ӟ ԍ ῀ 3.3V 

ȂҌ GPIO19̆ GPIO18Ȃ

I/O

69,68 42ȁ41 39ȁ38

XRSn

ᴆ ᵝ̂ ῀̃ ᵝ̂ ₮̃Ȃ

҉ ᴆҊ̆ ᴆ ꜚҹᵞ Ȃ

Ӟ ᴪ ꜚ ᶏץ ᴆ ᵝ Ȃ

ᵝ ̆ Ӟ MCU ꜚҹᵞ

Ȃ ᵝ ̆XRSn 512 ҩ

OSCCLK ᵝ ῤ ꜚҹ

ᵞ Ȃ XRSn VDDIOӊ ѿҩ ṿ

ҹ 2.2kß 10kß Ȃ XRSn 

VSS ӊ ѿҩ ̆↕

ṿ ҹ 100nF Ȃ

ᵝ ̆ ֓ṿᾛ 512ҩ OSCCLK

ῤ XRSn ꜚ VOLȂ ҩ

₮ ‖ ѿҩ ῤ ҉ Ȃ

ᴆ ꜚ̆↕ ᶏ ᴆ

ꜚȂ ᴆ ꜚ̆↕ ᶏ

ᴆ ꜚȂ

I/OD 2 3 4 
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4.4 GPIO

4.4.1 GPIO 

0̆4̆8

̆12
1 2 3 5 6 7 9 10 11 13 14 15

GPIO0 EPWM1A QSPIA_D2 I2CA_SDA

GPIO1 EPWM1B QSPIA_D2 I2CA_SCL

GPIO2 EPWM2A
OUTPUT 

XBAR1

PMBUSA_

SDA
SCIA_TX

GPIO3 EPWM2B
OUTPUT 

XBAR2

OUTPUT 

XBAR2

PMBUSA_

SCL
SPIA_CLK SCIA_RX

GPIO4 EPWM3A QSPIA_D3
OUTPUT 

XBAR3
CANA_TX

GPIO5 EPWM3B
OUTPUT_

XBAR3
CANA_RX SPIA_STE

GPIO6 EPWM4A
OUTPUT_

XBAR4
SYNCOUT EQEP1_A CANB_TX

SPIB_SOM

I(QSPIB_

D1)

GPIO7 EPWM4B
OUTPUT_

XBAR5
EQEP1_B CANB_RX

SPIB_SIM

O(QSPIB_

D0)

GPIO8 EPWM5A CANB_TX ADCSOCAO
EQEP1_

STROBE
SCIA_TX

SPIA_SIM

O(QSPIA_

D0)

I2CA_SCL

GPIO9 EPWM5B SCIB_TX
OUTPUT_

XBAR6

EQEP1_

INDEX
SCIA_RX SPIA_CLK

GPIO10 EPWM6A CANB_RX ADCSOCBOEQEP1_A SCIB_TX

SPIA_SOM

I(QSPIA_

D1)

I2CA_SDA

GPIO11 EPWM6B SCIB_RX
OUTPUT_

XBAR7
EQEP1_B SCIB_RX SPIA_STE

GPIO12 EPWM7A CANB_TX QSPIB_D2
EQEP1_

STROBE
SCIB_TX

PMBUSA_

CTL

GPIO13 EPWM7B CANB_RX QSPIB_D2
EQEP1_

INDEX
SCIB_RX

PMBUSA_

ALERT

GPIO14 EPWM8A SCIB_TX
OUTPUT_

XBAR3

PMBUSA_

SDA
SPIB_CLK EQEP2_A

GPIO15 EPWM8B SCIB_RX QSPIB_D3
OUTPUT_

XBAR4

PMBUSA_

SCL
SPIB_STE EQEP2_B

GPIO16

SPIA_

SIMO

(QSPIA_D

0)

CANB_TX
OUTPUT_

XBAR7
EPWM5_A SCIA_TX SD1_D1

EQEP1_

STROBE

PMBUSA_

SCL
XCLKOUT

GPIO17

SPIA_SOM

I(QSPIA_

D1)

CANB_RX
OUTPUT_

XBAR8
EPWM5_B SCIA_RX SD1_C1

EQEP1_

INDEX

PMBUSA_

SDA



QXS320F280049RevB Ύ

46

GPIO18_

X2
SPIA_CLK SCIB_TX CANA_RX EPWM6A I2CA_SCL SD1_D2 EQEP2_A

PMBUSA_

SCL

XCLK

OUT

GPIO20

GPIO21

GPIO22_

VFBWS

EQEP1_ST 

ROBE
SCIB_TX SPIB_CLK SD1_D4 LINA_TX

GPIO23_

VSW

GPIO24
OUTPUT_

XBAR1
EQEP2_A EPWM8_A

SPIB_SIM

O(QSPIB_

D0)

SD1_D1
PMBUSA_

SCL
SCIA_TX

ERRORS

TS

GPIO25
OUTPUT_

XBAR2
EQEP2_B

SPIB_SOM

I(QSPIB_

D1)

SD1_C1
PMBUSA_

SDA
SCIA_RX

GPIO26
OUTPUT_

XBAR3

EQEP2_

INDEX

CAN0_

STBY

OUTPUT_

XBAR3
SPIB_CLK SD1_D2

PMBUSA_

CTL
I2CA_SDA

GPIO27
OUTPUT_

XBAR4

EQEP2_

STROBE

CAN1_

STBY

OUTPUT

XBAR4
SPIB_STE SD1_C2

PMBUSA_

ALERT
I2CA_SCL

GPIO28 SCIA_RX
CAN1_

STBY
EPWM7_A

OUTPUT_

XBAR5
EQEP1_A SD1_D3

EQEP2_

STROBE
LINA_TX SPIB_CLK

ERRORS

TS

GPIO29 SCIA_TX
CAN1_

STBY
EPWM7_B

OUTPUT_

XBAR6
EQEP1_B SD1_C3

EQEP2_

INDEX
LINA_RX SPIB_STE

ERRORS

TS

GPIO30 CANA_RX

SPIB_SIM

O(QSPIB_

D0)

OUTPUT_

XBAR7

EQEP1_

STROBE
SD1_D4

GPIO31 CANA_TX

SPIB_SOM

I(QSPIB_

D1)

OUTPUT

XBAR8

EQEP1_

INDEX
SD1_C4

GPIO32 I2CA_SDA SPIB_CLK EPWM8_B LINA_TX SD1_D3 CANA_TX

GPIO33 I2CA_SCL SPIB_STE
OUTPUT_

XBAR4
LINA_RX SD1_C3 CANA_RX

GPIO34
OUTPUT_

XBAR1
QSPIB_D3

CAN0_

STBY

PMBUSA_

SDA

GPIO35 SCIA_RX I2CA_SDA CANA_RX
PMBUSA_

SCL
LINA_RX EQEP1_A

PMBUSA_

CTL
TDI

GPIO37
OUTPUT_

XBAR2
QSPIA_D3 I2CA_SCL SCIA_TX CANA_TX LINA_TX EQEP1_B

PMBUSA_

ALERT
TDO

GPIO39 CANB_RX

GPIO40
CAN0_

STBY

PMBUSA_

SDA
SCIB_TX EQEP1_A

GPIO41 SPIA_CLK SCIB_TX CANA_RX EPWM6A I2CA_SCL SD1_D2 EQEP2_A
PMBUSA_

SCL
XCLKOUT

GPIO42

GPIO43

GPIO44

GPIO45
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GPIO46

GPIO47

GPIO48

GPIO49

GPIO50

GPIO51

GPIO52

GPIO53

GPIO54

GPIO55

GPIO56 SPIA_CLK
EQEP2_

STROBE
SCIB_TX SD1_D3

SPIB_SIM

O(QSPIB_

D0)

EQEP1_A

GPIO57 SPIA_STE
EQEP2_

INDEX
SCIB_RX SD1_C3

SPIB_SOM

I(QSPIB_

D1)

EQEP1_B

GPIO58
OUTPUT_

XBAR1
SPIB_CLK SD1_D4 LINA_TX CANB_TX

EQEP1_

STROBE

GPIO59
OUTPUT_

XBAR2
SPIB_STE SD1_C4 LINA_RX CANB_RX

EQEP1_

INDEX

4.4.2 ADC ҉ ̂AGPIÕ

GPIO ĤGPIO224-GPIO255̃ҍ ̆ Ӟ ҹAGPIOȂ ֓ ΐ

῀ ₮ⱳ Ȃ ’Ҋ̆ ֓ ᶏ ҹ ⱳ ̆ GPIOҹ

ȂGPHAMSEL ֓ ᵬȂ

̔ ̂ dv/dt̃ Ḥ ⌠AGPIŎ↕ Ḥ

ұ Ȃ ̆ ԍ ⱳ ̆↕ └ ⌠AGPIO Ḥ Ȃ
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4.4.3 GPIO ῀ X-BAR

῀ X-BAR ԍ Ḥ GPIO׆ ⌠ Ҍ IP ̆ ADCȁeCAPȁePWM

Ҭ ̂ 4-5̃Ȃ 4-8↓ҽԅ ῀X-BAR Ȃ ῏ ῀X-BAR ̆

ȇQXS320F280049RevB ΎȈ ֜ ῏̂X-BAR̃ Ȃ

4-5. ῀ X-BAR
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4-8. ῀ X-BAR 

῀

INPUT 1 eCAPxȁePWM X-BARȁePWM[TZ1,TRIP1]ȁ ₮ X-BAR

INPUT 2 eCAPxȁePWM X-BARȁePWM[TZ2,TRIP2]ȁ ₮ X-BAR

INPUT 3 eCAPxȁePWM X-BARȁePWM[TZ3,TRIP3]ȁ ₮ X-BAR

INPUT 4 eCAPxȁePWM X-BARȁXINT1ȁ ₮ X-BAR

INPUT 5 eCAPxȁePWM X-BARȁXINT2ȁADCEXTSOCȁEXTSYNCIN1ȁ ₮ X-BAR

INPUT 6 eCAPxȁePWM X-BARȁXINT3ȁePWM[TRIP6]ȁEXTSYNCIN2ȁ ₮ X-BAR

INPUT 7 eCAPxȁePWM X-BAR

INPUT 8 eCAPxȁePWM X-BAR

INPUT 9 eCAPxȁePWM X-BAR

INPUT 10 eCAPxȁePWM X-BAR

INPUT 11 eCAPxȁePWM X-BAR

INPUT 12 eCAPxȁePWM X-BAR

INPUT 13 eCAPxȁePWM X-BARȁXINT4

INPUT 14 eCAPxȁePWM X-BARȁXINT5

INPUT15 eCAPx

INPUT16 eCAPx
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4.4.4 GPIO ₮ X-BAR ePWM X-BAR

₮ X-BAR ΐ ῇҩ ⌠ GPIO ₮ȂePWM X-BAR ΐ ῇҩ ⌠ ҩ

ePWM ₮Ȃ 4-6 ԅ ₮ X-BAR ePWM X-BAR Ȃ ῏ ₮ X-BAR 

ePWM X-BAR Ḥ ̆ ȇQXS320F280049RevB ΎȈ ֜ ῏̂X-

BAR̃ Ȃ

4-6. ₮ X-BAR ePWM X-BAR
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4.5 ῤ ҉ Ҋ

QXS320F280049RevB҉ ѿ֓ ῤ ҉ Ҋ ⱳ Ȃ 5-1 ↓ҽԅᶏ ҉

Ҋ Ȃ GPIO ҉ ῏ ̆ ץ ᴆ Ȃҹ ᾧᴋᵥ

῀̆Boot ROM Ҭ GPIO ῤ ҉ Ȃ 5-1 ῒז

҉ ҍҊ ̆ ғҌ Ȃ

4-9. ῤ ҉ Ҋ

ᵝ
(XRSn = 0)

ᴆ

GPIOx AGPIO ҉ ҉ (1) ӈ

GPIO35/TDI ҉ ӈ

GPIO37/TDO ҉ ӈ

VREGENZ Ҋ

ῒז ҉ Ҋ

(1)  Ҭ ΐ ROM ῤ ҉ Ȃ
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4.6 ᶏ

ԍ ᶏ QXS320F280049RevB ⱳ ̆ 4-10↓ҽԅ ᶏ

ᴆȂ 4-10 Ҭ ҹ ̆ῒᴋ Ȃ 4-10 ↓ҽ ̆

4 Ȃ

4-10. ᶏ

Ḥ Ạ

DACx_OUT ῀

ѻ

ѻ 4.7kß ⌠ VSSA

PGAx_OUTF ῀

ѻ

ѻ 4.7kß ⌠ VSSA

῀ DACx_OUT

PGAx_OUTF

ѻ

ѻ ⌠ VSSA

ѻ ⌠ VSSA

PGAx_GND ⌠ VSSA

VREFHIx VDDA ֽ Ҭ ᶏ ADC DAC 

VREFLOx ⌠ VSSA

GPIOx
ѻ ῤ ҉ ῀

ѻ ῤ ҉ ₮

ѻ҉ Ҋ ᴋ ṿ ῀ ῤ ҉

GPIO35/TDI
TDI GPIO ԍ ῀ Ȃ

ѻ ῤ ҉

ѻ ҉

GPIO37/TDO

TDO Ҭ GPIO JTAG ꜚ ԍ ₮

↕ ԍ҈ ᴆȂ Ẓ ץ ᾧ ῀ ‖ ҉֟

Ȃ

ѻ ῤ ҉

ѻ ҉

VREGENZ ᶏ ῤ ↕ ⌠ VDDIO

X1 ⌠ VSS

X2

                                             

VDD VDD ᶏ Ȃ

VDDA ᶏ Ғ ↕ ⌠ VDDIOȂ

VDDIO VDDIO ᶏ Ȃ

VDDIO_SW ⌠ VDDIOȂ

Ḥ Ạ

VSS VSS ⌠ Ȃ

VSS_SW ⌠ VSSȂ

VSSA ᶏ ↕ ⌠ VSSȂ
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5 

5.1 ṿ

ᴆҊ ᵬ ῤ̂ ̃(1)(2)

5-1. ṿ

   ṿ ṿ ᵝ

VDDIOץVSSҹ ‰ - 0.3 4.6 V

VDDAץVSSAҹ ‰ - 0.3 4.6

VDDץVSSҹ ‰ - 0. 3 1.5 V

VDDIO VDDIO_SW ӊ

- 0.3 0.3 V

῀ VIN(3.3V) - 0.3 4.6

V
₮ VO - 0.3 4.6

῀ ᵝ
(4)

῀( )̆I IK ( VIN < VSS VIN > 

VDDIO)
- 45 45

    mA(͂ ) Ĭ IKANALOG( VIN < VSSA VIN > 

VDDA) - 45 45

῀ ̆ I IKTOTAL(VIN < VSS/VSSA VIN > 

VDDIO/VDDA)

- 45 45

₮ ₮ ( )̆ I OUT - 45 45   mA

TA - 40 150 Ņ

ᵬ TJ - 40 150 Ņ

(3) T
stg - 65 150 Ņ

̂1̃ ⱬ ₮ ṿ ↓ ṿ ᴪ ᴆ ӄ Ȃ ֽ֓ҹ ⱬ ṿ̆

Ҍ ᴆ ֓ṿ ᵬ ᴋᵥῒז 5.3 ᴆҊ ᵬȂ

ԍ ṿ ’Ҋᴪ Ȃ

̂2̃ ̆ ↕ ṿ VSSҹץ ‰Ȃ

̂3̃ ᴆҊ ᶏ ᴪ ᴆ ᵣᶏ Ȃ

̂4̃ ҩ ᵝ ҹ¤4mAȂ ᴆҊ ᵬ̆ ҹ VDDIO/VDDA 

ᴪ ῤ҉ ῒז Ȃ
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5.2 ֟ ESD 

5-2.֟ ESD 

ṿ ᵝ

QXS320F280049RevB

V(ESD) (ESD)
ֲᵣ (HBM) ̆ ANSI/ESDA/JEDECJS-001 ‰

(1)

¤4000

Vᾟ ᴆ (CDM) ̆ ANSI/ ESDA/JEDECJS- 002
(2)

¤1000

̂1̃JEDEC JEP155 500V HBM ᾛ ‰ ESD └ ῃ└ Ȃ

̂2̃JEDEC JEP157 250V CDM ᾛ ‰ ESD └ ῃ└ Ȃ

5.3 ᴆ

5-3. ᵬ ᴆ

VDDIO VDDA
BOR

( 3) VBOR- VDDIO MAX +VBOR- GB
( 2)

3.3 3.6
V

BOR 2.8 3.3 3.6

VDD 1.08 1.2 1.32 V

VSS 0 V

VSSA 0 V

TJ S
(1)

- 40 125

(1)TJ= 105Ņ҉ץ ᵬ ⁞ Ȃ

5-1ᶫ
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5.4 ⱳ

Ҭ↓₮ ṿֽף ᴆ̆ Ҍ Ȃ Ҭ

ף Ȃ 5.4.1 ↓₮ԅ ṿȂ

5.4.1 ̂ ̃

ᴆҊ ᵬ ῤ ̂ ̃Ȃ

ῖ ṿ̔Һ 100Mhz ̆Vnom̆30Ņ

5- 4.

ᴆ ṿ ῖ ṿ ṿ ᵝ

ᵬ

I DD VDD 
(1)

115 150 mA

I DDIO VDDIO 25 80 mA

I DDA VDDA 20 50 mA

̂IDLẼ

I DD ᴆ ԍ VDD
(1)

¥CPUԍ

¥

¥XCLKOUT̓͂

80 100 mA

IDDIO ᴆ ԍ VDDIO 2.0 8 mA

I DDA ᴆ ԍ Ҋ VDDA 1.5 3 mA

̂STANDBỸ

I DD ᴆ ԍ Ҋ VDD
(1)

¥CPUԍ

¥

¥XCLKOUT̓͂

44 60 mA

IDDIO ᴆ ԍ Ҋ VDDIO 2.0 8 mA

I DDA ᴆ ԍ Ҋ VDDA 1.5 3 mA

Ả ̂HALT̃

I DD ᴆ ԍẢ VDD
(1)

¥CPUԍẢ

¥

¥XCLKOUT̓͂

3 20 mA

IDDIO ᴆ ԍẢ VDDIO 2.0 8 mA

I DDA ᴆ ԍẢ Ҋ VDDA 0.5 1 mA

(1) IDD ṿ VDD ԍ ᵬ ᴆҊ ṿȂ ԍῤ VREG /

̆ VDD ԍ VDDῖ ṿ Ȃ ̆ҍῤ VREG /

̆ Ҭ ṿ Ȃ

5.4.2 ᵬ

5.4.1 ̆ 5.4.2 5.4.3 ↓₮ԅ ╠ ṿȂ ᶫԅ

⌠ ’ Ȃҹ ṿ ᶛ Ҋץ ᵬȂץҊ↓ Ҭ

↓₮ ῒ :
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 ̧ ף ׆ RAM Ҭ Ȃ

 ̧ FLASH Ḡ Ȃ

 ̧ I/O Ҍ ꜚᴋᵥ ᴆȂ

 ̧ ᶏ Ҋץ Ḥ ̔SPI-A SPI-B̕SCI-A SCI-C;I2C-A̕CAN-A CAN-B ̕

LIN-A ̕PMBus-A

 ̧ ePWM-1 ePWM-3 6ҩ ҉ 5MHz ₮Ȃ

 ̧ EPWM-4 EPWM-7 ԍHRPWM ̆ 6ҩ ҉ 25MHz ₮Ȃ

 ̧ CPU Ȃ

 ̧ CPU FIR16 Ȃ

 ̧ DMA 32ᵝᴰ Ȃ

 ̧ ADC Ȃ

 ̧ DAC ҹ11kHz Ȃ

 ̧ PGAȂ

 ̧ CMPSS ᴪ ҹ100kHz Ȃ

 ̧ SDFM Ȃ

 ̧ eCAP-1 eCAP-7 ԍ APWM ̆℗ ҹ 250kHzȂ

 ̧ eQEP Ȃ

 ̧ Ȃ

5.4.3 ⁞

5-2ȁ 5-3ȁ 5-4 ԅ ᴆ҉ ҍ ӊ ῏ ῖ ף Ȃ 5.4.1Ҭ

ᵬ VNOM Ҋ ҩ ῤ Ȃ ᴆ Ȃ

VDDῤ ҉ ץ ᵬ ⱴ̆ 5-5 ȂẢ

Ҋ Һ ̆ ҹῤ ̆ Ҍᴪ ῏Ȃ

5-5 ԅ ῤ ῖ Ȃ ᴆҊ̆ ᴆ ԍẢ Ȃ
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5- 2. ҍ ῏ -                    5- 3. ҍ ῏ -ῤ VREG

            

5- 4. ҍ ῏ - /                 5- 5.Ả ̂HALT̃ ҍ ῏ (°C)

̔ ṿҹ ֽ̆ᶫ Ȃ

5.4.4 ⁞

QXS320F280049RevB ᶫԅѿ֓ ᵞ ̔

ѻҹ ѿ ᵞ ̆ ץ ῀ң ᵞⱳ ӊѿĺ IDLE 

STANDBYȂ

ѻ ף RAMҬ׆ ̆ ᴪ Ȃ

ѻ ₮ⱳ ҉ Ȃ

ѻ ҩ ѿҩ ᶏ (βPCLKCRx)Ȃ⁞ ῏

ҬҌᶏ ᴋᵥ Ȃῖ ⁞ ץ ᶏ PCLKCRx

Ȃ

ѻ LPMҬ ᵞ VDDA ̆ ȇQXS320F280049RevB ΎȈ

ץ̆ Ḡ ҩ Ӟ ῏ Ȃ

5- 5. ῏ ῖ

I DDIO ⁞ ̂mÃ

ADC
(2) 0.8

CAN 1.1

CMPSS
(2)

0.4

CPUTimer 0.1
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DAC
(2) 0.2

DMA 0.5

eCAP1 eCAP5 0.1

eCAP6 eCAP7
(3) 0.4

ePWM 0.7

eQEP 0.1

HRPWM 0.8

I2C 0.3

LIN 0.4

PGA
(2) 0.2

PMBUS 0.3

SCI 0.2

SDFM 0.9

SPI 0.2

DCC 0.1

100MHz PLL 22.9

̂1̃ ᵝ ̆ Ȃᶏ PCLKCRx ץ Ȃ ԍΐ ҩ

ᶛ ̆ ҩ Ȃ

̂2̃ ף ԅ ҩ № ȂeCAP6 eCAP7Ӟ ץ ҹ

HRCAPȂ

̔ ṿҹ ֽ̆ᶫ Ȃ
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5.5 

ᴆҊ ̂ ̃Ȃ

5-6.

ᴆ ṿ ῖ ṿ ṿ ᵝ

ҍ IO

VOH ₮

I OH=I OH ṿ VDDIO * 0.8

VI OH=-100ëA VDDIO͠ 0.1

VOL ᵞ ₮
I OL=I OL ṿ 0.4

V
I OL=100ëA 0.1

I OH ₮ ₮ - 16 mA

I OL ₮ ᵞ ₮ 16 mA

ROH ₮ ₮ 22 ß

ROL ₮ ᵞ ₮ 22 ß

VIH ῀ ̂3.3Ṽ 2.0 VDDIO+0.3 V

VIL ᵞ ῀ ̂3.3Ṽ VSS- 0.3 0.8 V

VHYSTERESIS ῀ 220 mV

I PULLDOWN ῀

Ҋ ῀̂

A0ȁA1 ῒזҊ

̃

VDDIO=3.3V

VIN=VDDIO 65 ëA

Ҋ ῀̂A0

ȁA1 ̃

VDDIO=3.3V

VIN=VDDIO 65 ëA

I PULLUP ῀ ҉ ῀
VDDIO=VDDA=3.3V

60 ëA
VIN=0V

I LEAK

GPIO23_VSW 

GPIO ҉ ₮

0VŮVINŮVDDIO

- 4

    

ëA

GPIO23_VSW 60

̂

ADCINB3/ VDAC 

PGAx_OF ̃

ꜚ

0VŮVINŮVDDA

0.2

ADCINB3/VDAC 4 22

PGAx_OF 0.5

CI

S

῀

GPIO23_VSW 

GPIO

2

pF

GPIO23_VSW 100

VREGȁ / BOR

VPOR- VDDIO VDDIO҉ ᵝ 1.8 V

VBOR- VDDIO VDDIO ᵝ 2.0 V

̂1̃ ῏ΐ ҉ Ҋ ⱳ ↓ ̆ 4- 9̕

2̂̃ ̆ 5- 17Ȃ
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5.6 

5.6.1 PK

Ņ/W
(1)

̂lfm̃
(2)

RÏ
JC

7.6 Ҍ

RÏ
JB

24.2 Ҍ

RÏ ( k PCB)
JA

46.1 0

RÏJMA ꜚ

37.3 150

34.8 250

32.6 500

Psi JT

0.2 0

0.4 150

PsiJB

23.8       0

22.8      150

22.4 250

21.9 500

̂1̃ ֓ṿ ԍJEDEC ӈ 2S2P (Theta JC [RÏJC]ṿ ̆ ṿ ԍJEDEC ӈ

1S0P ̃̆ Ȃ ԅ Ḥ ̆ ֓EIA/JEDEC ‰:

 ̧JESD51- 2̆ ᴆ- ( )

 ̧JESD51- 3̆

 ̧JESD51- 7̆

 ̧JESD51- 9̆ ↓

̂2̃1fm = №
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5.6.2 PZ 

Ņ/W
(1)

̂lfm̃
(2)

RÏ
JC

7.6 Ҍ

RÏ
JB

24.2 Ҍ

RÏ( kPCB)
JA

46.1 0

RÏJMA ꜚ

37.3 150

34.8 250

32.6 500

Psi JT

0.2 0

0.4 150

0.4 250

0.6 500

Psi JB

23.8 0

22.8 150

22.4 250

21.9 500

5- 8.PZ 

̂1̃ ֓ṿ ԍJEDEC ӈ 2S2P (Theta JC [RÏJC]ṿ ̆ ṿ ԍJEDEC ӈ

1S0P ̃̆ Ȃ ԅ Ḥ ̆ ֓ EIA/JEDEC 

‰:

 ̧JESD51- 2̆ ᴆ- ( )

 ̧JESD51- 3̆

 ̧JESD51- 7̆

 ̧JESD51- 9̆ ↓

̂2̃1 fm = №
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5.6.3 PM 

5- 9.PM 

Ņ/W
(1)

l̂fm̃
(2)

RÏJC 12.4 Ҍ

RÏJB 25.6 Ҍ

RÏJÂ kPCB̃ 51.8 0

RÏJMA

ꜚ

42.2 150

39.4 250

36.5 500

Psi JT

0.5 0

0.9 150

1.1 250

1.4 500

Psi JB

25.1 0

23.8 150

23.4 250

22.7 500

̂1̃ ֓ṿ ԍJEDEC ӈ 2S2P (Theta JC [RÏJC]ṿ ̆ ṿ ԍJEDEC ӈ

1S0P ̃̆ Ȃ ԅ Ḥ ̆ ֓EIA/JEDEC ‰:

 ̧JESD51- 2̆ ᴆ- ( )

 ̧JESD51- 3̆

 ̧JESD51- 7̆

 ̧JESD51- 9̆ ↓

̂2̃1fm = №
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5.6.4 RSH 

5- 10. RSH 

̂1̃ ֓ṿ ԍJEDEC ӈ 2S2P (Theta JC [RÏJC]ṿ ̆ ṿ ԍJEDEC ӈ

1S0P ̃̆ Ȃ ԅ Ḥ ̆ ֓EIA/JEDEC ‰:

 ̧JESD51- 2̆ ᴆ- ( )

 ̧JESD51- 3̆

 ̧JESD51- 7̆

 ̧JESD51- 9̆ ↓

̂2̃1fm = №

Ņ/W(1) ̂lfm̃(2)

RŪJC 11.9 Ҍ

RŪJB 3.3 Ҍ

RÏJÂ kPCB̃ 25.8 0

RÏJMA ꜚ

17.4 150

15.1 250

13.4 500

Psi JT

0.2 0

0.3 150

0.4 250

0.4 500

Psi JB

3.3 0

3.2 150

3.2 250

3.2 500

RÏJC̆ 0.7 0
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5.7 Ԋ

ᵬ ̆IDD IDDIO ᴪ Ҍ Ȃ ֟ Ҭ

ⱳ Ȃ (TA) ֟

Ȃ ⱳ ῏ TJ ̆ Ҍ Ȃ ̆ Ḡ TJ

ῤȂ Tcasê ᵣ ᵀץ̃ TJ ’Ȃ
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5.8 

׃ ԅ Ȃ

ADCȁPGAȁ ᴰ ȁBuffered DAC CMPSSȂ

ΐ Ҋ ̔

 ̧

-ADC VREFHIx VREFLOx

 ̧VREFHIx ꜚ ῤ ‰ Ȃ

 ̧ῤ ‰ ҹ0V 3.3V 0V 2.5VȂ

 ̧ Buffered DACץVREFHIx VREFLOxҹ ‰Ȃ

ï ̆ ֓DAC VDACץץ VSSAҹ ‰Ȃ

 ̧ - DAC VDDA VSSA

ï ̆ ֓DAC VDAC VSSA Ȃ

 ̧ ᶏ

ïBuffered DAC ₮ȁ ῀ȁPGAⱳ ῀ҍADC ῀

ïῤ ⌠ ADC҉ VREFLŎ ԍẒ ‰

5-6 ԅ100pin PZ LQFP Ȃ

5-11↓ҽԅ ҍῤ Ȃ 5-12↓ҽԅ Ḥ Ȃ 5-9 ԅ №

Ȃ
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5-6 ̂100pin PZ LQFP ̃
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5-7 ̂64pin PM LQFP ̃
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5-8 ̂56pin RSH VQFN ̃
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5-9 ԅ Ȃ ῤ ̆ԅ ҩ ҩ

Ȃ Ḥ ᶫԅ Ḥ Ȃ

5-9 №
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5-11. ҍῤ

α β ̂ ̃

AIO ῀100
PZ

64
PM

56
RSH

ADCA ADCB ADCC PGA DAC ᵞ ᵞ

VREFHIA - 25

16 14VREFHIB -

24

VREFHIC -

VREFLOA - 27

17 15

A13

VREFLOB -

26

B13

VREFLOC - C13

1 CMP1

A3 G1_ADCAB 10 A3

HPMXSEL
= 3

HNMXSEL
= 0

LPMXSEL
= 3

LNMXSEL
= 0 AIO233

A2/B6/PGA1_OF PGA1_OF 9 9 8 A2 B6 PGA1_OF

HPMXSEL
= 0

LPMXSEL
= 0

AIO224

C0 G1_ADCC 19

12 10

C0

HPMXSEL
= 1

HNMXSEL
= 1

LPMXSEL
= 1

LNMXSEL
= 1

AIO237

PGA1_IN PGA1_IN 18 PGA1_IN

HPMXSEL
= 2

LPMXSEL
= 2

PGA1_GND PGA1_GND 14 10 9

PGA1_GN
D

- PGA1_OUT(1) A11 B7

PGA1_OU
T

HPMXSEL
= 4

LPMXSEL
= 4

2 CMP2

A5 G2_ADCAB 35 A5

HPMXSEL
= 3

HNMXSEL
= 0

LPMXSEL
= 3

LNMXSEL
= 0 AIO234

A4/B8/PGA2_OF PGA2_OF 36 23 21 A4 B8 PGA2_OF

HPMXSEL
= 0

LPMXSEL
= 0 AIO225

C1 G2_ADCC 29

18 16

C1

HPMXSEL
= 1

HNMXSEL
= 1

LPMXSEL
= 1

LNMXSEL
= 1

AIO238

PGA2_IN PGA2_IN 30 PGA2_IN

HPMXSEL
= 2

LPMXSEL
= 2

PGA2_GND PGA2_GND 32 20 18

PGA2_GN
D

- PGA2_OUT(1) A12 B9

PGA2_OU
T

HPMXSEL
= 4

LPMXSEL
= 4

3 CMP3

B3/VDAC G3_ADCAB 8 8 7 B3 VDAC

HPMXSEL
= 3

HNMXSEL
= 0

LPMXSEL
= 3

LNMXSEL
= 0 AIO242

B2/C6/PGA3_OF PGA3_OF 7 7 6 B2 C6 PGA3_OF

HPMXSEL
= 0

LPMXSEL
= 0

AIO226

C2 G3_ADCC 21

13 11

C2

HPMXSEL
= 1

HNMXSEL
= 1

LPMXSEL
= 1

LNMXSEL
= 1 AIO244

PGA3_IN PGA3_IN 20 PGA3_IN

HPMXSEL
= 2

LPMXSEL
= 2
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α β α β

AIO ῀100
PZ

64
PM

56
RSH

ADCA ADCB ADCC PGA DAC ᵞ ᵞ

PGA3_GND PGA3_GND 15 10 9

PGA3_GN
D

- PGA3_OUT(1) B10 C7

PGA3_OU
T

HPMXSEL
= 4

LPMXSEL
= 4

4 CMP4

B5 G4_ADCAB B5

HPMXSEL
= 3

HNMXSEL
= 0

LPMXSEL
= 3

LNMXSEL
= 0

AIO243

B4/C8/PGA4_OF PGA4_OF 39 24 22 B4 C8 PGA4_OF

HPMXSEL
= 0

LPMXSEL
= 0

AIO227

C3 G4_ADCC

31 19 17

C3

HPMXSEL
= 1

HNMXSEL
= 1

LPMXSEL
= 1

LNMXSEL
= 1

AIO245

PGA4_IN PGA4_IN PGA4_IN

HPMXSEL
= 2

LPMXSEL
= 2

PGA4_GND PGA4_GND 32 20 18

PGA4_GN
D

- PGA4_OUT(1) B11 C9

PGA4_OU
T

HPMXSEL
= 4

LPMXSEL
= 4

5 CMP5

A7 G5_ADCAB A7

HPMXSEL
= 3

HNMXSEL
= 0

LPMXSEL
= 3

LNMXSEL
= 0

AIO235

A6/PGA5_OF PGA5_OF 6 6 A6 PGA5_OF

HPMXSEL
= 0

LPMXSEL
= 0

AIO228

C4 G5_ADCC 17

11

C4

HPMXSEL
= 1

HNMXSEL
= 1

LPMXSEL
= 1

LNMXSEL
= 1

AIO239

PGA5_IN PGA5_IN 16 PGA5_IN

HPMXSEL
= 2

LPMXSEL
= 2

PGA5_GND PGA5_GND 13 10 9

PGA5_GN
D

- PGA5_OUT(1) A14

PGA5_OU
T

HPMXSEL
= 4

LPMXSEL
= 4

6 CMP6

A9 G6_ADCAB 38 A9

HPMXSEL
= 3

HNMXSEL
= 0

LPMXSEL
= 3

LNMXSEL
= 0

AIO236

A8/PGA6_OF PGA6_OF 37 A8 PGA6_OF

HPMXSEL
= 0

LPMXSEL
= 0

AIO229

C5 G6_ADCC

28

C5

HPMXSEL
= 1

HNMXSEL
= 1

LPMXSEL
= 1

LNMXSEL
= 1

AIO240

PGA6_IN PGA6_IN PGA6_IN

HPMXSEL
= 2

LPMXSEL
= 2

PGA6_GND PGA6_GND 32 20 18

PGA6_GN
D
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α β α β

AIO ῀100
PZ

64
PM

56
RSH

ADCA ADCB ADCC PGA DAC ᵞ ᵞ

- PGA6_OUT(1) A15

PGA6_OU
T

HPMXSEL
= 4

LPMXSEL
= 4

7 CMP7

B0 G7_ADCAB 41 B0

HPMXSEL
= 3

HNMXSEL
= 0

LPMXSEL
= 3

LNMXSEL
= 0

AIO241

A10/B1/C10/PGA7_OF PGA7_OF(2) 40 25 23 A10 B1 C10 PGA7_OF

HPMXSEL
= 0

LPMXSEL
= 0

AIO230

C14 G7_ADCC 44 C14

HPMXSEL
= 1

HNMXSEL
= 1

LPMXSEL
= 1

LNMXSEL
= 1

AIO246

PGA7_IN PGA7_IN 43 PGA7_IN

HPMXSEL
= 2

LPMXSEL
= 2

PGA7_GND PGA7_GND 42

PGA7_GN
D

- PGA7_OUT(1) B12 C11

PGA7_OU
T

HPMXSEL
= 4

LPMXSEL
= 4

ῒז

A0/B15/C15/DACA_OUT 23 15 13 A0 B15 C15

DACA_OU
T

AIO231

A1/DACB_OUT 22 14 12 A1

DACB_OU
T

AIO232

C12 C12 AIO247

- ᴰ (1) B14

5-12. Ḥ

AIOx AIO ῀

Ax ADC A ῀

Bx ADC B ῀

Cx ADC C ῀

CMPx_DACH DAC ₮

CMPx_DACL ᵞ DAC ₮

CMPx_HNy ῀

CMPx_HPy ῀

CMPx_LNy ᵞ ῀

CMPx_LPy ᵞ ῀

DACx_OUT Buffer DAC ₮

PGAx_GND PGA

PGAx_IN PGA ῀
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PGAx_OF PGA ₮

PGAx_OUT ⌠ῤ ADC PGA ₮

ᴰ ῤ ᴰ

VDAC

҉DAC ‰ Ȃ ԍADC ῀ DAC ‰ ̆ ҉ ѿҩ

VSSAғ 100pF Ȃ ᵬ ҉DAC ‰ ̆ ҉

ѿҩ1гF Ȃ

5.8.1 ̂ADC̃

ADC ѿҩ№ ҹ12ᵝ (SAR) ADCȂADC ѿҩ ѿҩ

Ȃ ̆ MUXȁ Ḡ ̂S/H̃ ȁ ȁ

ῒז Ȃ └ADC Ȃ ֓ ԍ

ȁ ȁҍ ȁҍ ȁ ץ ҍῒז

҉ Ȃ

ҩADC ѿҩ Ḡ ̂S/H̃ ȂADC ҹ ѿ ҉ └̆

ᾛ ҩADC ᵬȂ

ҩADC Ҋ ̔

 ̧12ᵝ№

 ̧ ᶛ VREFHI/VREFLO ̕

 ̧ῤ ҹ1.65V,2V,2.5 3.3V̕

 ̧ ῀ № ῀̕

 ̧ 16 ῀ ̕

 ̧20ҩ SOC̕

 ̧20ҩ ̕

 ̧ ҩ ̔

-S/W̔ ᴆ ꜚ

- ePWM̔ADCSOC A B

-GPIO XINT2

-CPU Timers 0/1/2

 ̧ ҩ PIEҬ

 ̧ ҩ ̆ ҩ ̔

- Ẓ ‰

- Ẓ
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-ΐ Ҭ ePWM ⱳ ץ ȁᵞ ȁ

-

̔ ҩ ׆ץ ADC ₮ ̆ΐᵣ 6 ҩ Ȃ

ADCῤ ADC 5-10 Ȃ

5-10 ADC 
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5.8.1.1 

Ҭ ҩ Ữ └ ADC ADC PPB Ȃ └

ᴆ ↓ ᴆ ҉ CPU DMAȂ ԍ ҩ └ ̆

̆ ғ ҩ └ ADC Ҍᴪ ‖ Ȃ

5.8.1.2 ADC 

ADC ȁ SOCx └̆ῒז ҩADC ῃ

└Ȃ 5-13 ԅADC Ȃ

5-13 ADC

Clock

Resolution

Signal mode

Reference voltage source

Trigger source SOC

Converted channel SOC

Acquisition window duration SOC

EOC location

Burst Mode

̂1̃ ֓ṿΏ῀Ҍ ADC ᴪ ADC Ȃ ῏ADCᵥ

ᵬ ̆

̔ ȇQXS320F280049RevB ΎȈ (ADC) Ḡ ᵬ №Ȃ

5.8.1.3 ADC ҍ

5-14 ↓ҽԅADC ᵬ ᴆȂ 5-15 ↓ҽԅADC Ȃ

5.8.1.3.1 ADC ᵬ ᴆ

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.8.1.2
file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.8.1.3
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̔

(1)ADC ῀ ᵬ Ḡ ᵞԍVDDA+0.3VȂ ADC ῀ ṿ̆ ῤ VREF

ᴪ ⌠ ̆ ᶏ VREF ῒזADC DAC ῀ Ȃ

(2) VREFHI Ḡ ᵞԍ VDDA+0.3V̆ ץ Ḡ ᵬȂ VREFHI ṿ̆

̆VREFHI ῤ ṿ ꜚ⌠0V̆ Ҍ ADC DAC ₮Ȃ

ᴆҊ ᵬ ῤ ̂ ᵬ ̃

5-14.ADC ᵬ ᴆ

ADCCLK ̂ ԍ

PERx.SYSCLK)

48 MHz

150MHz SYSCLK 3 MSPS

̂
PERx.SYSCLKҍ

ACQPS ̃(1) 150MHz SYSCLK 1 2 80 ADCCLK

VREFHI 1.65 2.5 3.0 VDDA V

VREFHI ῤ =3.3V 3.3 V

ῤ =2.5V 2.5 V

VREFLO VSSA VSSA VSSA V

VREFHI- VREFLO 1.65 VDDA V

ῤ =3.3V 0 3.3 V

ῤ =2.5V 0 2.5 V

VREFLO VREFHI V

(1) ⌠ ADC ᵬ 1ҩADCCLK ̕

(2) ῤ ̆ VREFHI ꜚȂ Ҍ ᶏ ꜚȂ
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5.8.1.3.2 ADC 

ᴆҊ ᵬ ῤ ̂ ᵬ ̃

5-15. 12bit ADC 

ADCCLK 15 94 ADCCLKs

҉

5 гs

ῤ 5 гs

ῤ ̆ 2.5V

3.3V

5 гs

ῤ ‰ ṿ
(2) 4.7 гF

‰ ṿ
(2) 4.7 гF

DNL VREFHI=3.3V -1.0 ¤1.2 1.4 LSB

INL VREFHI=3.3V - 2 ¤2.2 2.4 LSB

THD
(3) VREFHI=3.3V̆ fin=10kHz - 68 dB

ENOB
(3)

VREFHI=3.3V̆

fin= 10kHz̆

SYSCLK X1̆ ҩADC
10.5 bit

VREFHI=3.3V̆

fin= 10kHz̆

SYSCLK X1̆ ADC
10.5 bit

VREFHI= 3.3V̆

fin= 10kHz̆

SYSCLK X1̆ ADC
Ҍ bit

(1) ADC ῀ ԍVDDA ̆VREFHI҉ ⱴ̆ Ҍ Ȃ

(2) ᶏ 0805 ̆ ±20% Ȃ

(3) ҹ ⁞ ұ ̆ ADC ῀ VREFHI IO ꜚ Ȃ

(4) / ADC ҉ ‗ԍPCB Ȃ

5.8.1.3.3 ADC 

Ҋ ԍ ᵬ ᴆҊ ̔
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5-11. ADC 

5-12 ₮ԅADC ̔

: ץ SOCḤ Ȃ

5-12. 12bit ADC -
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5.8.2 (PGA)

(PGA) ԍ ῀ ץ̆ Ҋ ADC CMPSS №

Ȃ PGA ꜛԍᶏᴰ ҉ └ ᵞ ᵬ Ȃ

҉ ḠPGAҍҊ ADC CMPSS Ὶ Ȃ ᴆ ᶏPGA 

Ȃ

PGAΐ Ҋץ ̔

 ̧ ԓ ̔2Ṑȁ3Ṑȁ6Ṑȁ12Ṑȁ24Ṑȁ48ṐȂ

 ̧ VDDC VSSC ῤ ᶫ Ȃ

 ̧ ᶏ PGA_GND Ȃ

 ̧ ᶏ ῀ ұ RC Ȃ

PGA Ҭ ᴆ ѿҩ ῀ ̆ ῤ ҹ Ȃ ֓

ῤ ṿ ֟ץ ᴆ Ȃ

ᴆ ҉ ҈ҩPGAḤ ̔

 ̧ PGA_INP PGA ῀̆ ῀ҹINP0̆PSEL[1:0]=0Ȃ ⱴ⌠

Ḥ PGA ̆ῒז Ḡ Ȃ

 ̧ PGA_INN PGA_INḤ ‰Ȃ GSEL[1:0]=0̆ INN0ᵬҹ

GND ῀Ȃ ’Ҋ̆PGA_GND ‰ ԍVSSC̕ᵖ ̆PGA ץ VSSA Ȃ

 ̧PGA_VOUT_S ᶏ RCᾝᴆ ₮ Ȃ ADJ_RE ץ R

̆ Ḥ ῤ ADC CMPSS Ȃ

PGA_VOUT ₮ ῤ Ḥ Ȃ ῤ ADC CMPSS

Ȃ

5-13 ҹPGA Ȃ

5-13. PGA 
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5.8.2.1 PGA

5.8.2.1.1 ↓₮ԅPGA ᴆȂ 5.8.2.1.2↓₮ԅPGA Ȃ

5.8.2.1.1 PGA ᴆ

̂ ᵬ ̃

5-16. PGA ᴆ

PGA ₮
(1)

VSSA +0. 1 VDDA͠ 0.1
V

PGA GND - 50 200 mV

I OP Normal Work Current

1.2 mA

I PD Power Off Current
20 nA

(1) PGA ₮ Ȃ PGA ץ ₮ ץ ̆ᵖ Ҍ Ȃ

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.8.2.1
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5.8.2.1.2 PGA 

̂ ᵬ ̃

5-17. PGA 

3ȁ6ȁ12ȁ
24ȁ48

῀Ẓ 20 nA

VCM 0.2V<VCM<AVD- 0.2 450 ns

Slew Rate
Gain=1
Input 0.25V jump to
AVD- 0.25V @100ns

7 V/ës

Setting Time 
to 0.1%

2V Step Gain=1 0.8

гs

2mVStep Gain=1 0.4

Setting Time 
to 0.01%

2V Step Gain=1 1.2

2mVStep Gain=1 0.6

Unit Gain - Bandwidth
produc 0.2V<VCM<AVD- 0.2 13 MHz



QXS320F280049RevB Ύ

82

RON

MUXA & Switch 50 150 ɲ

MUXB 100 300 ɲ

RR
20 25 30 kɲ

҉ 5 гs

Input Voltage Range

CMRR 0.2V<VCM<AVD-0.2 75 dB

V1/f Input Voltage Noise,
f=0.1Hz to 10Hz

6 ëVpp

En Input Voltage Noise,
f=1KHz

30 nv/ŚHz

Av Open-Loop Voltage Gain
@DCCL=50pF RL=2Kß

110 dB

Frequency Response CL=50pF

THD+N Vo=1Vrms Gain =1
f=1KHz RL=2K ß

-85 dB

PSRR Power Rejection Ratio
PSRR@<1KHz

80 dB

Power Rejection Ratio
PSRR@10KHz

70 dB
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(1) ‰ Ҋ ADC Ȃ

(2) ‰ Ҋ ADC Ȃ

(3) 3dB Ȃ

(4) PGA Ȃ

(5) PGA DNL/INL ADC DNL/INL ῤ ̆ Ȃ

5.8.3 ᴰ

5.8.3.1 ᴰ

ᴰ ԍ ᴆ Ȃ ᴰ ADC ῤ ̆ QX

ᶫ ᴆ ҹ Ȃ ᴰ ̆ADC 5.8.3.1.1Ҭ Ȃ

5.8.3.1.1 ᴰ

̂ ᵬ ̃

5-18. ᴰ

ᴌ ẅ ῝ ẅ ẅ ᵣ

TACC -40Ņ~+125Ņ ¤2 Ņ

TSTART start up time @CLOAD=4.7uF 200 гs

TC Temperature Coefficient After trimming 150 ns

KT Output voltage slope vs.temp
ADJ_TD_GA[3:0]=

1000
6 mV/Ņ

VOS Output offset Temp=0 Ņ 1.1 V

VSR The rail to rail buffer slew rate 5 V/us

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.8.3.1
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5.8.4 Buffered (DAC)

Buffered DAC ѿҩῤ 12ᵝDAC ѿҩPGA ȂBuffered DAC ѿ DAC̆

ԅ ץ ȁ ȁ҈ ̆ ץ Ȃ ᴆΏ῀DAC ṿ

ץ ̆Ӟ ҍEPWMSYNCPERԊᴆץ Ȃ

ҩBuffered DAC Ҋ ̔

 ̧12bit ῤ DAC

 ̧

 ̧ᶏ ῤ VREFHI X1 X2

 ̧ ҍEPWMSYNCPER

Buffered DAC 5-15 ̆ῒҬV ҹ ₮

5-15. DAC 
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5.8.4.1 Buffered DAC 

5.8.4.1.1↓₮ԅBuffered DAC ᴆȂ 5.8.4.1.2↓₮ԅBuffered DAC Ȃ

5.8.4.1.1 Buffered DAC ᴆ

̂ ᵬ ̃(1)

5-19. ‖ DAC ᴆ

RLOAD                  
(2)

10 kß

CLOAD                  50 pF

VOUT                ₮
(3)

RLOAD =Ŝ,CLOAD=50pF 0.015 AVD-0.0. 015 V

Reference Voltage 
(4)

VDAC VREFHI 1.65 2.5 VDDA V

(1) ̆ῖ ṿ VREFHI = 3.3V VREFLO = 0V Ȃ VREFHI = 

2.5V VREFLO = 0V ᴆҊ ṿ ṿ Ȃ

(2) DAC ץ ꜚ 1kß ̆ᵖ ₮ ᴪ ⌠ └Ȃ

(3) DAC ₮ ȂDAC ֟ץ ץ ̆ᵖ ԍ ‖ ̆

₮ Ҍ Ȃ

(4)ҹԅ PSRR ̆VDAC VREFHI ԍVDDAȂ

5.8.4.1.2 Buffered DAC

̂ ᵬ ̃
( 1 )

5-20. Buffered DAC 

№ 12 bit

₮ 0.3V 3V ℗
⌠ 2LSB

1
гs

TPU           ҉ RLOAD=10K,CLOAD=50pF    15 гs

offset        Ẓ Ҭ -25 10 25 mV

Gain         (3) -1.5 1.5 %

DNL          № (4) ¤1 LSB

INL          № ¤2 LSB

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.8.4.1
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֜

SNR                  Ḥ 2KHz(A-weighted) 95 dB

THD                  1kHz̆ 200KSPS 74 dB

SFDR                 ꜚ 1kHz̆ 200KSPS 80 dB

PSRR                 └ (5) CLOAD=50pF @1KHz -70 dB

(1) ̆ῖ ṿ VREFHI = 3.3V VREFLO = 0V Ȃ VREFHI= 

2.5V VREFLO = 0V ᴆҊ ṿ ṿ Ȃ

(2) ҩ Buffered DAC Ȃ

(3) ₮ ῤ ₮Ȃ

(4) DAC ₮ ₮Ȃ

(5) VREFHI = 3.2V̆VDDA = 3.3V DC + 100mV Ȃ

(6) 3LSB ץῤȂ

̔VDAC Ḡ ᵞԍVDDA + 0.3V ̆ץ Ḡ Ȃ VDAC ̆

ᴪ ̆ ғ VDAC ῤ ṿ ᴪ ῤ ꜚ 0V̆׆ DAC ₮Ҍ

Ȃ

̔VREFHI Ḡ ᵞԍVDDA + 0.3V̆ץ Ḡ ᵬȂ VREFHI

̆ ᴪ ̆ ғVREFHI ῤ ṿ ᴪ ῤ ꜚ 0V ̆׆ ADC

DAC ₮Ҍ Ȃ

5.8.5 (CMPSS)

ҩCMPSS ңҩ ̆ңҩ12ᵝ DAC̆ңҩ ѿҩ Ȃ

ҩ ῤ ñH òñL ò̆ ῒҬñH òñL ò№≢ ᵞȂ ҩ ֟ ѿҩ

₮̆ ῀ ԍ ῀ Ȃ ῀ ץ Ȃ ῀

ץ 12ᵝDAC ꜚȂ ҩ ₮ ѿҩ ̆

╧ץ Ẋ Ḥ Ȃ Ҍ ̆Ӟ ᶏץ ₮Ȃ

└ Ҭ 12ᵝDAC ṿȂ ҩCMPSS ңҩ ₮Ȃ ңҩ ₮

Cross-bar Ῥ ⌠ ePWM GPIO Ȃ

CMPSS 5-25 Ȃ
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5-25 CMPSS 

̔ ΐ CMPSS Ȃ ῤ Ȃ

5.8.5.1 CMPSS ҍ

5.8.5.1.1 ↓₮ԅ Ȃ 5-26 ԅCMPSS ῀ Ẓ Ȃ 5-

27 ԅCMPSS Ȃ
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TPU             Power - up time 500 us

Comparator input (CMPINxx) range 0 VDDA V

                          

Hysteresis
(1)

         1X    12 LSB

2X 24 LSB

3X 36 LSB

4X 48 LSB

῀CMPINx׆̂ ⌠ePWM X-
BAR ₮X-BAR ₮ ̃Ȃ

18 60 ns

(1) CMPSS DAC ᵬ Ȃ ̆ ҍ CMPSS DAC 

ᶛ Ȃ ԍ ῀ Ȃ

          

5-26  CMPSS ῀ Ẓ

      

5-27 CMPSS 

5.9 └

5.9.1 (eCAP)

1 (eCAP) ԍ Ԋᴆ Ȃ

eCAP ̔
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 ̧ (ᶛ ̆ ᴰ )

 ̧ᵝ ᴰ ‖ӊ

 ̧ ‖ ↓Ḥ

 ̧ / ᴰ

eCAP ץҊ ̔

 ̧ 4Ԋᴆ ( ҩ32ᵝ)

 ̧ ̆ ҩ ↓ Ԋᴆ

 ̧ ҩԊᴆҬ ᴋᵥѿҩ CPUҬ

 ̧ DMA

 ̧ 4ҩԊᴆ ‖

 ̧ ѿҩ4 ‖ Ҭ

 ̧

 ̧ №(ȹ)

 ̧ 128:1 ῀

 ̧ Ԋᴆ №

 ̧ ԍ ̆eCAP ҹ PWM ₮Ȃ

1 eCAP ⱳ 0 eCAP ⌠ ̆ ⱴԅץҊ ̔

 ̧ Ԋᴆ ᵝᵝ

ï ECCTL2[CTRFILTRESET]Ώ῀1 Ԋᴆ ȁ ᴋᵥ

Ҭ Ȃ

ԍ∆ Ȃ

 ̧ ᵝȂ

    ï (ECCTL2[MODCTRSTS]) Ҋ ⱴ ҩ Ȃ 0

eCAPҬ ̆

╠ Ȃ

 ̧ DMA

ïeCAPxDMA ⱴҹѿҩDMA ȂCEVT[1ï4] ץ ҹeCAPxDMA Ȃ
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 ̧ ῀

ïECCTL0[INPUTSEL] 128ҩ ῀Ḥ ӊѿȂ

 ̧ EALLOWḠ

ïEALLOWḠ ⱴ⌠῏ Ȃ

῀X-BAR ԍ ᴆ ῀ ⌠ Ȃ ₮X-BAR ԍ ₮Ḥ ⌠

OUTPUTXBARx ₮ᵝ Ȃ 6.4.3 6.4.4Ȃ

5-31 ԅeCAP Ȃ
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A. HRCAP eCAP ҉ ̕ ’Ҋ̆ №

ᴆ Ȃ

5- 31. eCAP

5.9.1.1 eCAP

5.9.1.1.1 ↓₮ԅeCAP Ȃ 5.9.1.1.2↓₮ԅeCAP ῏ Ȃ

5.9.1.1.1 eCAP

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.9.1.1
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5-23. eCAP 

             

tw(CAP)      ῀ ‖ 2tc(SCO)

ns2tc(SCO)

῀ 1tc(SCO) + tw_(QSW)

5.9.1.1.2 eCAP ῏

̂ ᵬ ̃

5-24. eCAP ῏

            

tw(APWM)           ‖ ιAPWMx ₮ /ᵞ 20 ns

5.9.2 № (HRCAP6ïHRCAP7)

ᴆ ңҩ № (HRCAP) ȂHRCAP ץ ҍ

‖ӊ Ȃ eCAP 1 ̆ҍ0 HRCAP ΐ

ⱳ Ȃ

HRCAP ̔

 ̧

 ̧ ‖ ↓ №

 ̧

 ̧

 ̧ ѿҩ ҉

 ̧ /

 ̧

HRCAP Ҋץ ̔

 ̧ № № Ҋ

 ̧

 ̧ ñѿ ò

 ̧ Ҋ ҉
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 ̧ 4 ‖ Ҭ ‖

 ̧ ᴆ ‰ №

 ̧ ᶏ ῀X-BAR ᴋᵥ ҉ ᶏ ↓ Ҭ Ȃ

HRCAP ѿҩ № ץ ѿҩ ‰ Ȃ ‰ ᾛ HRCAP

ῤ ‰,Ҍ ľҬ ĿȂ ԍHRCAP ᶏ ҍῒ

eCAP ᴆ̆ ᶏ HRCAP̆↕ eCAP Ҍ Ȃ

ҩ № ΐ Ҋץ ῏ Ȃ

 ̧ eCAP ᴆ

 ̧ № ‰

 ̧ Ғ ‰Ҭ

5-32 ҹHRCAP

5- 32. HRCAP 
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A. HRCAP eCAP ҉ ̕ ’Ҋ̆Ҍᴪᶏ №

5.9.2.1 HRCAP

5.9.2.1.1↓₮ԅHRCAP ῏ Ȃ 5-32 ҹHRCAP № Ȃ 5-33 ҹ

HRCAP ‰Ẓ Ȃ

5.9.2.1.1 HRCAP ῏

̂ ᵬ ̃

5-25. HRCAP ῏

ᴆ ṿ       ῖ ṿ        ṿ ᵝ

῀ ‖ 110 ns

(1) (2) (3) (4) Ů 5гs ¤390                           540 ps

> 5гs ¤450                           1450 ps

‰ 7- 66

№ 300 ps

(1) ᶏ 100PPM ṿ̆ HRCAP Ȃ

(2) ᶏ ҉ -҉ Ҋ -Ҋ Ȃ

(3) ԍVIH VILӊ ̆ ѿ ᵞ Ȃ ‗ԍḤ

Ȃ

(4) ֽ ԍ Ȃ

5- 33. HRCAP №

A. HRCAP ҉ ѿ֓ ̆ῒ № ᶏץ Ҋץ ̔

ѻAccuracy̔ ῀Ḥ ҍHRCAP№ ṿӊ Ȃ

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.9.2.1
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ѻPrecision ̔ HRCAP№ ץ̆ ‰Ẓ ₮Ȃ

ѻ№ ̔ Ȃ

5-34 HRCAP ‰Ẓ

A. ῖ ῤ ᴆ ̔ Ȃ

B. ῤ ̔ ̆ ῤ ѿҩץ Ȃ ᴪ

1.2V ₮ 18.5mA Ȃ

C. 1.2V ҉ ꜚᴪ HRCAP ‰Ẓ ҉ Ȃ Ḡ1.2V

̆ ғ ᶏ HRCAP ⁞ ԅ ῤ Ԋᴆ(ᶛ ) Ȃ

5.9.3 ‖ └(ePWM)

ePWM ҙ ҙ Ҭ ⱬ └ ῏ №ȂePWM ץ

CPU ‖ ̆ ΐ ҹ ҩ ̆ ֓

῍ ȂePWM ѿ֓ ȁ ȁ ȁ

ⱳ ῃ ⱴ ⱳ Ȃ

ePWM 5-34 ȂePWM ῀ 5-35 Ȃ
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A. TRIPIN ῀ ePWMҬ (DC) ԊᴆȂ

5-35. ePWM ῏ ῤ Ḥ
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5-36. ePWM Trip Input Connectivity
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5.9.3.1 └

EPWMҹ ҹᴋ ̆ᶏ EPWMSYNCINSELҬ Ḥ ̆ Ҋ

Ȃ

SYNCḤ ₮ TBCTL.SYNCOSELҬ Ȃ

5-37. 

5.9.3.2 ePWM

5.10.3.2.1 ↓₮ԅePWM ̆ 5.13.1.2.2 ↓₮ԅePWM ῏ Ȃ

5.9.3.2.1 ePWM

5-26. ePWM

         

tw(SYNCIN) ῀ ‖

2tc(EPWMCLK)

cycles2tc(EPWMCLK)

ᶏ ῀ 1tc(EPWMCLK) + tw(IQSW)

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.9.3.1
file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.9.3.2
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5.9.3.2.2 ePWM ῏

ᴆ̂ ̃

5- 27. ePWM ῏

ṿ      ṿ ᵝ

tw(PWM) ‖ ̆PWMx₮ /ᵞ 12.5 ns

tw(SYNCOUT) ₮ ‖ 8tc(SYSCLK) cycles

td (TZ- PWM)

̆ ῀ᶏPWM└
̆ ῀ᶏ⌠PWM└ᵞ

̆ ῀ᶏPWM Hi- Z
25 ns

5.9.3.2.3 Trip-Zone ῀

5-38. Trip-Zone ῀

̂1̃ TZ : TZ1 ȁTZ2 ȁTZ3 ȁTRIP1 TRIP12

̂2̃ PWM Ҭ PWM ȂTZ PWM PWM ᴆ

‗ Ȃ
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5.9.3.3 ADC ‖

5.10.3.3.1 ↓₮ԅ ADC ῏ ȂADCSOCAO ADCSOCBO

5-39 Ȃ

5.9.3.3.1 ADC ‖ ῏

₮ ᴆ( )

5-29. ADC ‖ ῏

                  

tw(ADCSOCL) ‖ , ADCSOCxOᵞ
32tc ( SYSCLK)

cycles

5-39.  ADCSOCAO ADCSOCBO

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.9.3.3
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5.9.4 № ‖ └ (HRPWM)

HRPWM ҩ ѿҩ Ҭ̆ ᶏ Ғ ‰ ‰ Ȃ

ԍ ҩ

ePWM ̆ ңҩHR ₮:

 ̧  A HR ҍ └

 ̧  B HR ҍ └

HRPWM ᶫ PWM№ ( ) ᴨԍᶏ ᴰ PWM

№ Ȃ

HRPWM ῏ :

 ̧  ԅᴰ PWM № ⱬ

 ̧  ⱳ ԍ ( ץ(└ / └ └Ȃ

 ̧  ePWM Compare A, B ᵝ̆ ⱳ ̆ ץ └

└ ᵝȂ

: HRPWMᾛ ᵞHRPWMCLK ҹ 60 MHzȂ

5.9.4.1 HRPWM 

5.10.4.1.1 ↓₮ԅ № PWM ῏ Ȃ

5.9.4.1.1 № PWM 

5-30. № PWM

ṿ ῖ ṿ ṿ ᵝ

( MEP) ᵝ
(1)
̂TC=46P WC=82P BC=29P

̃

158 110 ps

(1) VDD҉̆MEP ᵞ ȂMEP ȁ ᵞ

̆ ᵞȁ ⁞ Ȃ HRPWM ᶏ MEP ᶛ ᴨ (SFO)

ᵀ ᴆⱳ Ȃ

(2) HRPWM ᵬ ̆SFO₱ ᴪ ꜛꜚ ᵀ ҩSYSCLK MEP Ȃ

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.9.4.1
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5.9.5 ֜ ‖(eQEP)

eQEP ҍ ׆̆ ꜚ ᵝ └ Ҭ

ᵝ ȁ Ḥ Ȃ

eQEP ҊҺץ ⱳ ᾝ( 5-51 ):

 ̧  ҩ ῀( №GPIO MUX)

 ̧  ֜ ᾝ(QDU)

 ̧  ᵝ ᵝ └ ᾝ(PCCU)

 ̧  ԍᵞ ֜ ᾝ(QCAP)

 ̧  / ᵝ (UTIME)

 ̧  ᵝ (QWDOG)

 ̧  ֜ (QMA)

5.9.5.1 eQEP

5.10.4.1.1 ↓₮ԅ eQEP ̆ 5.10.4.1.2 ↓₮ԅ eQEP℗ Ȃ

     

5-40. eQEP 

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.9.5.1
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5.9.5.1.1 eQEP

5-31. eQEP

tw(QEPP)

QEP ῀ (1) 2tc(SYSCLK) cycles

ҍ ῀ 2[1tc(SYSCLK)+tw(IQSW)]

tw(INDEXH)

QEPIndex Input High time

῀

(1) 2tc(SYSCLK) cycles

ҍ ῀ 2tc(SYSCLK) + tw(IQSW)

tw(INDEXL)

QEPIndex Input Low time

ᵞ ῀

(1) 2tc(SYSCLK) cycles

ҍ ῀ 2tc(SYSCLK) + tw(IQSW)

tw(STROBH)

QEP Strobe input High time

῀

(1) 2tc(SYSCLK) cycles

ҍ ῀ 2tc(SYSCLK) + tw(IQSW)

tw(STROBL)

QEP Strobe Input Low
time ᵞ ῀

(1) 2tc(SYSCLK) cycles

ҍ ῀ 2tc(SYSCLK) + tw(IQSW)

(1)GPIO GPxQSELn Ҍ ԍeQEP ῀ Ȃ

5.9.5.1.2 eQEP ῏

̂ ᵬ ̃

5-32. eQEP ῏

t d(CNTR)xin ̆ 5tc(SYSCLK) cycles

t d(PCS- OUT)QEP ̆QEP ῀ ⌠ᵝ ₮ 7tc(SYSCLK) cycles
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5.9.6 Ɇ-ȹ (SDFM)

SDFM ѿ ̆Ғҹ └ Ҭ ᵝ

Ȃ ҩ ץ Ɇ-ȹ └ᵝ Ȃᵝ ҩ

Ȃ ̆ ԍ ṿ Ȃ

SDFM ̔

ɗ ҩSDFM 8ҩ

ï ҩSDFM 4ҩɆ-ȹ ῀ (SDx_D1-4)

ï ҩSDFM 4ҩɆ-ȹ ῀ (SDx_C1-4)

ɗ4 Ҍ └ ̔

ï 0 : └ ԍ └

ï 1 : └ ҹ └ ѿ

ï 2 : └ ҹ ȂҌ └ Ȃ

ï 3 : └ ҹ └ ңṐ

ɗ ҩSDFM 4ҩ ( ) ᾝ :

ï ᶫ4ҩҌ (Sinc1/Sinc2/Sincfast/Sinc3)

ï ṿȁᵞṿ ᴆ

ï ᾝ OSRṿ(COSR) ҹ1 32

ɗ ҩSDFM 4ҩ ∆ ( ) ᾝ ̔

ï ᶫ4ҩҌ (Sinc1/Sinc2/Sincfast/Sinc3)

ï ᾝ OSRṿ(DOSR) ҹ1 256

ï

ï ≠ Һ ᶏ (MFE)ᵝ PWMḤ ᶏSDFM 4ҩ

ɗ ᾝΐ FIFO ⁞ Ҭ ȂFIFOΐ Ҋץ ̔

ï∆ ( )ΐ 16 ×32ᵝFIFO

ï ⌠ Ԋᴆ Ҭ CPU

ïFIFO ⱳ ̔ Ԋᴆ̆ ⌠PWM Ḥ (SDSYNC)Ȃѿ

⌠SDSYNCԊᴆ̆ ᴪ ҩ Ԋᴆ ᾟFIFO

ï ₮ ץ 16ᵝ 32ᵝ
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ɗ ҩ PWMx.SOCA/SOCB ҹSDSYNC

ɗ ᶏ PWMҹȹɆ └ └

__________________________________________________________________________

ᾧ SDx_Cy ῀ ₮ Ȃ Ҍ ‖ (ᶛ ̆

)̆ ↕SDFM ᴪ ҹҌ Ȃ

__________________________________________________________________________

5-41 ҹSDFM Ȃ

5-41. SDFM 

5.9.6.1 SDFM

GPyQSELn = 0b11 ӈΐ GPIO SDFM ᵬȂ 5.9.6.1.1↓₮ԅᶏ

GPIO(ASYNC) SDFM Ȃ 5-42ȁ 5-43ȁ 5-44 5-45 ҹSDFM

Ȃ

5.9.6.1.1 ᶏ GPIO(ASYNC) SDFM

̂ ᵬ ̃

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.9.6.2
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5-33.  GPIO (ASYNC) SDFM 

ṿ
ṿ

ᵝ

                                                    0

tc(SDC)M0 ̆SDx_Cy 40                        256ҩ
SYSCLK

ns

tw(SDCH)M0                              ‖ ̆SDx_Cy 10                        tc (SDC)M0   
͠ 10

ns

tsu(SDDV- SDCH)M0                      SDx_Cy ҹ ӊ╠SDx_Dy 5 ns

th(SDCH- SDD)M0                        SDx_Cy ҹ ӊ SDx_Dy
Ḡ

5 ns

                                                   1

tc(SDC)M1 ̆SDx_Cy 80                       56ҩ
SYSCLK

ns

tw(SDCH)M1                             ‖ ̆SDx_Cy 10                        
tc(SDC)M1 ͠ 10

ns

tsu(SDDV- SDCL)M1                       SDx_Cy ҹᵞ ӊ╠
SDx_Dy

5 ns

tsu(SDDV- SDCH)M1                       SDx_Cy ҹ ӊ╠
SDx_Dy

5 ns

th(SDCL- SDD)M1                         SDx_Cy ҹᵞ ӊ
SDx_Dy Ḡ

5 ns

th(SDCH- SDD)M1                         SDx_Cy ҹ ӊ
SDx_Dy Ḡ

5 ns

                                                    2

t
c(SDD)M2

̆SDx_Dy 5ҩtc(SYSCLK)                     15 ҩ
tc(SYSCLK)

ns

tw(SDDH)M2                              ‖ ̆SDx_Dy 10 ns

t
w( SDD_ LONG_ KEEPOUT) M2

SDx_Dy ‖ Ḡ ̆ῒҬ ‖
Ҍ
῀ ↓₮ ṿ ṿῤȂ

‖ ӈҹ ᵞ ‖̆ῒ
ᵝ

Ȃ
ԍ8⌠20ӊ ᴋᵥ ̆
Ȃ

(N * tc(SYSCLK)) ͠0.5               (N * 
tc(SYSCLK)) + 0.5 ns

tw( SDD_ SHORT) M2

ԍ ᵞ ‖ SDx_Dy ‖
(SDD_SHORT_HSDD_SHORT_L) Ȃ

‖ ӈҹ ᵞ ‖̆ῒ
ᵝ
ѿ Ȃ

tw(SDD_LONG)/2 ͠ tc(SYSCLK)     
tw(SDD_LONG)/2 +tc(SYSCLK)

ns

tw( SDD_ LONG_ DUTY) M2 SDx_Dy ‖ (SDD_LONG_H ͠
SDD_LONG_L)

͠tc(SYSCLK) tc( SYSCLK) ns

tw( SDD_ SHORT_ DUTY) M2SDx_Dy ‖ (SDD_SHORT_H͠
SDD_SHORT_L)

͠tc(SYSCLK) tc( SYSCLK) ns

3

tc(SDC)M3 , SDx_Cy 40     256 SYSCLK ns

tw(SDCH)M3                        ‖ , SDx_Cy 10      
tc(SDC)M3͠ 5                

ns

tsu(SDDV- SDCH)M3                  SDx_Cy ҹ ӊ╠SDx_Dy      5 ns

th(SDCH- SDD)M3                    SDx_Cy ҹ ӊ SDx_Dy Ḡ 5 ns

5.9.6.1.2 SDFM
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̔ GPIO ῀ ,SDFM ῀( SDx_Cy ) SDFM Ȃ

֓ ῀ ᴋᵥ ᴪ SDFM Ȃ ֓Ḥ

ץ̆ Ḡ SDFM ‪ғ Ḥ Ȃ ̆ᶛ ꜚ

ᴋᵥ Ҍ ұ ץ̆ ҍῒז Ḥ Ȃ

5- 42. SDFM - 0

5- 43. SDFM - 1

5- 44. SDFM  -  2
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5- 45. SDFM -  3

5.9.6.2 SDFM ̂ GPIÕ

GPyQSELn = 0b00 ӈΐ GPIO SDFM ᵬȂᶏ GPIO ̆

tw( GPI) ‖ ҹ2tc(SYSCLK) ҹSD-Cx SD-Dx SYNC 

Ȃ 5.9.6.2.1 ↓₮ԅᶏ GPIO (SYNC) SDFM Ȃ

5-42ȁ 5-43ȁ 5-44 5-45 ҹSDFM Ȃ

5.9.6.2.1 ᶏ GPIO(SYNC) SDFM

̂ ᵬ ̃

5- 34.  GPIO (SYNC) SDFM

ṿ ṿ
ᵝ

0

t c(SDC)M0                  ̆SDx_Cy 5ҩSYSCLK    256ҩSYSCLK ns

t w(SDCHL)M0               ‖ ̆SDx_Cy /ᵞ 2ҩSYSCLK    3ҩ SYSCLK ns

t su(SDDV- SDCH)M0        SDx_Cy ҹ ӊ╠SDx_Dy 2ҩSYSCLK ns

th(SDCH- SDD)M0          SDx_Cy ҹ ӊ SDx_Dy Ḡ 2ҩSYSCLK ns

1

t c(SDC)M1                 ̆SDx_Cy 10ҩSYSCLK    256ҩSYSCLK ns

t w(SDCHL)M1              ‖ ̆SDx_Cy /ᵞ 2ҩSYSCLK    8ҩSYSCLK ns

t su(SDDV- SDCL)M1       SDx_Cy  ҹᵞ ӊ╠ SDx_Dy 2ҩ SYSCLK ns

t su(SDDV- SDCH)M1      SDx_Cy  ҹ ӊ╠ SDx_Dy 2ҩ SYSCLK ns

th(SDCL- SDD)M1         SDx_Cy  ҹᵞ ӊ SDx_Dy Ḡ 2ҩ SYSCLK ns

th(SDCH- SDD)M1         SDx_Cy  ҹ ӊ SDx_Dy Ḡ 2ҩSYSCLK ns

2

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.9.6.2
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t c(SDD)M2               ̆SDx_Dy Ҍ

t w(SDDH)M2              ‖ ̆SDx_Dy  

3

t c(SDC)M3                ̆SDx_Cy 5ҩSYSCLK   256ҩSYSCLK ns

t w(SDCHL)M3            ‖ ̆SDx_Cy /ᵞ 2ҩ SYSCLK   3ҩSYSCLK ns

t su(SDDV- SDCH)M3     SDx_Cy  ҹ ӊ╠ SDx_Dy 2ҩ SYSCLK ns

th(SDCH- SDD)M3        SDx_Cy  ҹ ӊ SDx_Dy Ḡ 2ҩ SYSCLK ns

̔SDFM GPIO (SYNC) ץ SDFM SDx_Cy ҉Ẽ ֟

̆ ֓ ₮Ȃ

SDFM GPIO(SYNC) ҉ ’Ҍ ᶫḠ Ȃ

ҍ ᵝ Ȃ
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5.10 Ḥ

5.10.1 └ (CAN)

CAN ᶏ ҹCAN FD IPȂ ֜ ᶏ CAN CAN FD Ȃ

CAN ԅץҊⱳ :

ó CAN

- CAN2.0B ( 8 ̆ Bosch )

- CAN FD( 64 ̆ ISO 11898-1:2015 ISO Bosch

‰)

¶ ̔

  ¶ CAN 2.0B ӈԅ 1Mbit/s

  ¶ CAN FD CAN-CTRL └

¶ № ̂1 1/256̃

¶ ‖ ̂RB̃

¶ 16ҩ ‖

  ¶ ᵌFIFO ҹ

  ¶ľ Ŀ ľ Ŀ Ҍᴪ Ữ

¶ңҩ ‖

  ¶ѿҩҺ ‖ ̂PTB̃

  ¶ѿҩ ‖ ̂STB̃

¶ 16ҩ ‖

    ¶FIFO

¶ᴨᾢ ᴂ

¶16

  ¶ 11ᵝ ‰ID 29ᵝ ID

¶ ID CODEᵝץ MASKᵝ

¶

  ¶ ̂ ԍPTB / STB̃

  ¶

  ¶ ̂ῤ ̃

  ¶
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¶

  ¶ ᴂ ҡ ᵝ

  ¶ └

¶ Ҭ

¶ ̔

  ¶ISO 11898-4ΐ № ᴆ CAN̂ ╠ ̃

  ¶CiA 603 ̂ ╠ ̃

¶Ὶ AUTOSAR

¶ᴨ ԍSAE J1939

CAN 5-46 Ȃ

5- 46. CAN 
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5.10.2 ῤ (I2C)

I2C ΐ Ҋץ ̔

ѻ NXP Semiconductor I2C ̂ 2.1̃̔

͠ 8ᵝ ᴰ

͠ 7ᵝ 10ᵝ

͠

͠ START

͠ ҩҺ ׆

͠ ҩ׆ Һ

͠ Һ ᴆ / /

͠ ᴰ 10kbps⌠400kbpŝ׆ ̃

ѻѿҩ16 FIFO ѿҩ16 FIFO 

ѻ ңҩePIEҬ

͠ I2CxҬ - ץ Ҋᴋᵥץ ᴆ I2CxҬ ̔

ѻ

ѻ

ѻ

ѻ

ѻᴂ ҡ

ѻ ⌠Ả ᴆ

ѻ ҹ׆ ᴆ

͠ I2Cx_FIFOҬ ̔

ѻ FIFOҬ

ѻ FIFOҬ

ѻ ⱬ

ѻ

I2C 5-47 Ȃ
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5- 47. I2C  

:ҹԅ I2C ̆I2C 7MHz ~ 12MHz ῤȂ
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5.10.2.1 I2C

I2C 5.10.2.1.1ȂI2C ῏ 5.10.2.1.2ȂI2C

5-48 Ȃ

5.10.2.1.1 I2C

5-35. I2C 

ṿ    ṿ ᵝ
‰

T0 fmod I2C 7               12                   MHz

T1 th(SDA- SCL)START Ḡ ̆ ꜚ ᴆ S̆DAҊ SCLҊ 4.0 гs

T2 t su(SCL- SDA)START ̆ ꜚ S̆DAҊ ӊ╠SCL҉ 4.0 гs

T3 th(SCL- DAT) Ḡ S̆CL Ҋ 0 гs

T4 t su(DAT- SCL) S̆CL҉ ╠ 250 ns

T5 tr(SDA) ҉ S̆DA 1
000

ns

T6 t r(SCL) ҉ S̆CL 1
000

ns

T7 tf(SDA) Ҋ S̆DA 3
00

ns

T8 tf(SCL) Ҋ S̆CL 3
00

ns

T9 tsu(SCL- SDA)STOP ̆Ả ᴆ S̆DA҉ ӊ╠SCL҉ 4.0 гs

T10 tw(SP) └ ‖ tc(CMCLK)        

31*tc(CMCLK)

ns

T11 Cb ҉ 400 pF

T0 fmod I2C 7               
12

MHz

T1 th(SDA- SCL)START Ḡ ̆ ꜚ ᴆ S̆DAҊ SCLҊ 0.6 гs

T2 t su(SCL- SDA)START ̆ ꜚ S̆DAҊ ӊ╠SCL҉ 0.6 гs

T3 th(SCL- DAT) Ḡ S̆CL Ҋ 0 гs

T4 tsu(DAT- SCL) S̆CL҉ ╠ 100 ns

T5 t r(SDA) ҉ S̆DA 20             
300

ns

T6 t r(SCL) ҉ S̆CL 20             
300

ns

T7 tf(SDA) Ҋ S̆DA 11.4             
300

ns

T8 tf(SCL) Ҋ S̆CL 11.4              
300

ns

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.10.2.1
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ṿ ṿ
ᵝ

T9 t su(SCL- SDA)STOP ̆Ả ᴆ S̆DA҉ ӊ╠SCL҉ 0.6 гs

T10 tw(SP) └ ‖ tc(CMCLK)        

31*tc(CMCLK)

ns

T11 Cb ҉ 400 pF

5.10.2.1.2 I2C ῏

ᵬ ᴆҊ̂ ̃

5- 36. I2C ῏

ᴆ ṿ             ṿ ᵝ

‰

S1 fSCL SCL       0                       
100

kHz

S2 TSCL SCL  10 гs

S3 tw(SCLL) ‖ ̆SCL ᵞ 4.7 гs

S4 tw(SCLH) ‖ ̆SCL 4.0 гs

S5 tBUF Ả ꜚ ᴆӊ 4.7 гs

S6 tv(SCL- DAT) S̆CLҊ 3.4
5

гs

S7 tv(SCL- ACK) S̆CLҊ 3.4
5

гs

S8 II ҉ ῀ 0.1 Vbus < Vi < 0.9 
Vbus

- 10                 
10

гA

S1 fSCL SCL  0                 
400

kHz

S2 TSCL SCL  2.5 гs

S3 tw(SCLL) ‖ S̆CL ᵞ 1.3 гs

S4 tw(SCLH) ‖ ̆SCL 0.6 гs

S5 tBUF Ả ꜚ ᴆӊ 1.3 гs

S6 tv(SCL- DAT) S̆CLҊ 0.9 гs

S7 tv(SCL- ACK) S̆CLҊ 0.9 гs

S8 II ҉ ῀ 0. 1 Vbus < Vi < 0.9 
Vbus

- 10                  
10

гA



QXS320F280049RevB Ύ

116

5.10.2.1.3 I2C 

5- 48. I2C  

5.10.3 (PMBus)

PMBus ΐ Ҋץ :

 ̧  SMI PMBus ( Part I v1.0 Part II v1.1)

 ̧  Һ ׆

 ̧  I2C

 ̧  ң

-  ‰ ̔ 100kHz

- ̔400kHz

 ̧  

 ̧  └ Ḥ

 ̧   ᵞ

 ̧  4 ‖

 ̧  ѿҩ Ҭ ̆ ץ Ҋץ ᴆ :

-  

-  ‖ ҹ

׆  -
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-   

-   ALERT ῀

-   ᵞ

-   

-   

PMBus 5- 49 Ȃ

5- 49. PMBus 

5.10.3.1.1 ↓₮ԅPMBus Ȃ 5.10.3.1.2 ↓₮ԅPMBUS ῏

Ȃ

5.10.3.1.3 ↓₮ԅPMBUS ‰ ῏ Ȃ
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5.10.3.1.1 PMBus

ᴆҊ ̂ ̃

5- 37. PMBUS 

  

VIL ᵞ ῀ 0.8 V

VIH ῀ 2.1              
VDDIO

V

VOL ᵞ ₮ At Ipullup = 4 mA 0.4 V

I OL ᵞ ₮ VOLŮ 0.4 V 4 mA

tSP ῀ └ ‖ 0                   
50

ns

I i ҩ ҉ ῀ 0.1 Vbus < Vi < 0.9 Vbus ͠10                  
10

гA

Ci ҩ 10 pF

5.10.3.1.2 PMBus ῏

̂ ᵬ ̃

    

fSCL SCL 10                 
400

kHz

tBUF STOP STARTӊ 1.3 гs

tHD;STA STARTᴆḠ -- SDA fall 

to    SCL fall delaySDAҊ ⌠

SCLҊ

0.6 гs

tSU;STA START -- SCL rise

to SDA fall delaySCL ҉ ⌠SDA

Ҋ ӊ

0.6 гs

tSU;STO STOPᴆ -- SCL҉ ⌠SDA 
҉

0.6 гs

tHD;DAT SCLҊ Ḡ 300 ns

tSU;DAT SCL҉ ╠ 100 ns

tTimeout ᵞ 25                  
35

ms

t LOW ᵞ SCL 1.3 гs

tHIGH SCL 0.6                 
50

гs

t LOW;SEXT ᵞ ׆̂ ̃ START⌠STOP׆ 25 ms

t LOW;MEXT ᵞ ̂Һ ̃ ҩ ῤ 10 ms

tr SDA SCL ҉ 5%  95% 20                 
300

ns

tf SDA SCL Ҋ 95%  5% 20                 
300

ns
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5.10.3.1.3 PMBus ‰ ῏

̂ ᵬ ̃

5- 39. PMBUS ‰ ῏

    

fSCL SCL 10                 
100

kHz

tBUF STOP STARTӊ 4.7 гs

tHD;STA STARTᴆḠ -- SDA fall 

to    SCL fall delaySDAҊ ⌠

SCLҊ

4 гs

tSU;STA START -- SCL

rise   to SDA fall delaySCL ҉

⌠SDAҊ ӊ

4.7 гs

tSU;STO STOPᴆ -- SCL҉ ⌠
SDA҉

4 гs

tHD;DAT SCLҊ Ḡ 300 ns

tSU;DAT SCL҉ ╠ 250 ns

tTimeout ᵞ 25                  
35

ms

t LOW ᵞ SCL 4.7 гs

tHIGH SCL 4                 
50

гs

t LOW;SEXT ᵞ ׆̂ ̃ START׆ STOP 25 ms

t LOW;MEXT ᵞ ̂Һ ̃ ҩ ῤ 10 ms

tr SDA SCL ҉ 1000 ns

tf SDA SCL Ҋ 300 ns

5.10.4 ұ Ḥ (SCI)

SCI ѿ ң ұ ̆ ҹUARTȂSCI CPU ῒזᶏ ‰

(NRZ) ḤȂSCI ѿҩ16 FIFŎ ⁞ץ CPU 

ᵬ ̆ ҩ ᶏ Ҭ ᵝȂ ץ Ḥ̆ ῃ ḤȂ

ҹԅ ̆SCI ⌠ Ҭ ȁ Ẽ ȁ ₮ Ȃ

16ᵝ ḱ ץ Ҍ Ȃ

SCI :

ңҩ :̂ Ҍ ԍSCĬ↕ңҩ ץ ᵬGPIÕ

-  SCITXD: SCI ₮
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-  SCIRXD: SCI ῀

-  ⌠921600Ҍ

 ̧ :

-   1 ᵝ

⌠1׆  - 8ᵝ

-  Ẽ / / Ẽ ᵝ

-   1 2ҩẢ ᵝ

 ̧  4ҩ : Ẽ ̆ ₮̆ Ҭ

 ̧ ῃ ᵬ

 ̧ ‖ ⱳ

 ̧ ᵬ ץ Ҭ ꜚ

-  :TXRDY ( - ‖ ‰ ѿҩ char) TX_EMPTY (

  - ᵝ ҹ )

-  :RXRDY ( ‖ ‰ ѿҩ char)̆BRKDT (Ҭ

ᴆ )̆RX_ERROR ( Ҭ ᴆ)

 ̧ Ҭ ᶏ ᵝ(BRKDT )

 ̧  16 FIFO

̔ Ҭ 8ᵝ Ȃ ̆ ᵝԍᵞ (ᵝ

7-0)̆ (ᵝ 15-8) ҹ ȂΏ῀ Ȃ

SCI 5-50 Ȃ
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5- 50. SCI 
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5.10.5 ұ (SPI)

ұ (SPI) ѿҩ ұ ῀ ₮(I/O) ̆ᾛ ѿҩ (4~32

ᵝ) ұ ₮ ̆ ᴰ ᴰ ȂSPI ԍDSP └ ҍ

ῒז └ ӊ ḤȂῖ ᵝ ȁ ꜚ ̂ADC 

) I/O ȂSPI Һ ׆ ḤȂ 8 FIFŎ

⁞ CPU ᵬ Ȃ

SPI :

 ̧ ADCҬ EVTḤ SPISOMI : SPI׆ ₮/Һ ῀

 ̧  SPISIMO: SPI׆ ῀/Һ ₮

 ̧  
SP
____

STE
______

: SPI׆ᴰ ᶏ

 ̧  SPICLK: SPI ұ

 ̧  ң ᵬ :Һ ׆

 ̧  :65530ҩҌ Ȃ ԍSPI ҉I/O ‖

Ȃ

 ̧  :4 ~ 32ᵝ

 ̧   ( ᵝᵝ └) :

-  ᵝ Ҋ : SPICLK ȂSPI SPICLKḤ Ҋ ᴰ ̆

SPICLK Ḥ ҉ Ȃ

-  ᵝ Ҋ : SPICLK ȂSPI SPICLKḤ Ҋ ╠ ҩ

̆ SPICLKḤ Ҋ Ȃ

-  ᵝ ҉ : SPICLKᵞ ȂSPI SPICLKḤ ҉ ̆

SPICLKḤ Ҋ Ȃ

-  ᵝ ҉ : SPICLKᵞ ȂSPI SPICLKḤ ҉ ╠ ҩ

̆ SPICLKḤ ҉ Ȃ

 ̧   ᵬ( ᴆҬ ⱳ )

 ̧  ᵬ Ҭ ꜚ

 ̧  8 / FIFO

 ̧  DMA

 ̧  3- SPI
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SPI CPU 5-51 Ȃ

5- 51. SPI CPU 

5.10.5.1 SPI Һ

5.10.5.1.1 ↓₮ԅSPIҺ Ȃ

5.10.5.1.2 ↓₮ԅSPIҺ ῏ ̆ῒҬ ᵝ= 0Ȃ ᵝҹ0 SPIҺ

7-58 Ȃ

5.10.5.1.3 ↓₮ԅ ᵝ ԍ1 SPIҺ ℗ Ȃ ᵝҹ1 SPIҺ

7-59 Ȃ

̔SPI SPICLKȁSPISIMO SPISOMI҉Ẋ ҹ

5pfȂ

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.10.5.1
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5.10.5.1.1 SPIҺ

5- 40. SPI Һ

NO. (BRR + 1) (1)                    

8 tsu(SOMI)M , SPISOMI SPICLKӊ╠ Ẽ ̆ 20 ns

9 th(SOMI)M Ḡ , SPISOMI SPICLKӊ Ẽ ̆ ns

̂1̃ (SPIBRR + 1)ҹẼ SPIBRRҹ0 2 ̆(BRR + 1) ᴆҹẼ Ȃ (SPIBRR + 

1)ҹ ғSPIBRR ԍ3 ҹ Ȃ

5.10.5.1.2 SPI Һ ῏ ( ᵝ= 0)

̂ ᵬ ̃

5-41. SPI Һ ῏ ( ᵝ= 0)

NO. (BRR + 1)(1)          

1

tc(SPC)M

̆SPICLK

Ẽ 4tc(LSPCLK)          128tc(LSPCLK)

ns
5tc(LSPCLK)          127tc(LSPCLK)

2 tw(SPC1)M
‖ ̆SPICLK ̆ ѿҩ ‖

Ẽ     0.5tc(SPC)M ï3    0.5tc(SPC)M + 3

ns
0.5tc(SPC)M + 0.5tc(LSPCLK)ï3

0.5tc(SPC)M +     

0.5tc(LSPCLK) + 3

3 tw(SPC2)M
‖ ̆SPICLK ̆ ԋҩ ‖

Ẽ 0.5tc(SPC)M ï3                         0.5tc(SPC)M + 3

ns
0.5tc(SPC)M ï0.5tc(LSPCLK) ï3

0.5tc(SPC)M ï     

0.5tc(LSPCLK) + 3

23 td(SPC)M

, SPISTE⌠SPICLK

Ẽ 1.5tc(SPC)M ï3tc(SYSCLK) ï3

ns1.5tc(SPC)M ï3tc(SYSCLK) ï3

24 tv(STE)M

, SPICLK⌠SPISTE Ẽ 0.5tc(SPC)Mï6      

ns
0.5tc(SPC)Mï0.5tc(LSPCLK)ï3
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4 td(SIMO)M ̆ SPICLK⌠SPISIMO Ẽ ,                    5 ns

5
tv(SIMO)M

̆ SPICLK SPISIMO

Ẽ 0.5tc(SPC)M ï6

ns
0.5tc(SPC)M ï0.5tc(LSPCLK)ï3

̂1̃ (SPIBRR + 1)ҹẼ SPIBRR ҹ0 2 ̆(BRR + 1)ҹẼ Ȃ (SPIBRR + 1)ҹ

ғSPIBRR ԍ3 ҹ Ȃ

5.10.5.1.3 SPIҺ ῏ ( ᵝ= 1)

̂ ᵬ ̃

5- 42. SPI Һ ῏ ( ᵝ= 1)

NO. (BRR + 1)                                   

1

tc(SPC)M

̆SPICLK

Ẽ 4tc(LSPCLK)                                    128tc(LSPCLK)

ns
5tc(LSPCLK)                                   127tc(LSPCLK)

2 tw(SPCH)M ‖ ̆SPICLK, ѿ ‖

Ẽ 0.5tc(SPC)M ï3                      0.5tc(SPC)M +3

ns

0.5tc(SPC)Mï                  0.5tc(SPC)M-0.5tc(LSPCLK)+3

0.5tc(LSPCLK)ï3 

3 tw(SPC2)M ‖ ̆SPICLK, ԋ ‖

Ẽ   0.5tc(SPC)M ï3                   0.5tc(SPC)M +3

ns
0.5tc(SPC)M+0.5tc(LSPCLK)- 3    0.5tc(SPC)M +0.5tc(LSPCLK) +3

23 td(SPC)M ̆ SPISTE⌠SPICLK Ẽ , 2tc(SPC)Mï3tc(SYSCLK)ï3 ns

24

td(STE)M , SPICLK⌠SPISTE Ẽ 0.5tc(SPC)Mï6

ns

0.5tc(SPC)Mï0.5tc(LSPCLK)ï1

4

td(SIMO)M

, SPISIMO⌠SPICLKҹ

Ẽ 0.5tc(SPC)M ï4

ns
0.5tc(SPC)M + 0.5tc(LSPCLK) ï1
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5

tv(SIMO)M ̆SPISIMO SPICLK

SPISIMO

Ẽ 0.5tc(SPC)M ï6

ns
0.5tc(SPC)M ï0.5tc(LSPCLK)ï1

̂1̃ (SPIBRR + 1)ҹẼ SPIBRRҹ0 2 ̆ (BRR + 1)ҹẼ Ȃ (SPIBRR + 1)ҹ

ғSPIBRR ԍ3 ҹ Ȃ

5.10.5.1.4 SPIҺ

A. ̆ FIFO FIFO Ҋ ̆SP
ðð

STE
ðððð

ԍ ꜚ Ȃ

5- 52.  Һ ( ᵝ = 0)
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A. ̆ ԅ FIFO FIFO Ҋ ᴰ ӊ ̆SPISTE ԍ ꜚ Ȃ

5- 53. SPI  Һ ( ᵝ = 1)

5.10.5.2 SPI׆

Ҋ № SPI׆ Ȃ

5.10.6.1.1 ↓₮ԅSPI׆ Ȃ 5.10.6.1.2↓₮ԅSPI׆ ῏ .

ᵝҹ0 SPI׆ 5-54 Ȃ ᵝҹ1 SPI׆ 5-55 

Ȃ

5.10.5.2.1 SPI ׆

5- 43. SPI ׆

NO.                                   

12 tc(SPC)S , SPICLK 4tc(SYSCLK)
ns

13 tw(SPC1)S ‖ , SPICLK, ѿ ‖ 2tc(SYSCLK) ï1 ns

14 tw(SPC2)S ‖ , SPICLK, ԋ ‖ 2tc(SYSCLK) ï1 ns

19 tsu(SIMO)S , SPICLKӊ╠SPISIMO 1.5tc(SYSCLK)
ns

20 th(SIMO)S Ḡ , SPICLK ӊ SPISIMO 1.5tc(SYSCLK)
ns

, SPICLKӊ╠SPISTE (

ᵝ= 0)

2tc(SYSCLK) + 2 ns
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25 tsu(STE)S

, SPICLK ӊ╠SPISTE (

ᵝ=1) 2tc(SYSCLK) + 22 ns

26 th(STE)S Ḡ , SPICLKӊ SPISTE 1.5tc(SYSCLK)
ns

5.10.5.2.1 SPI ׆ ῏

̂ ᵬ ̃

5- 44. SPI ׆ ῏

NO.                                     

15 td(SOMI)S , SPICLK⌠SPISOMI 16 ns

16 tv(SOMI)S , SPICLKӊ SPISOMI 0 ns

5.10.5.2.2 SPI ׆
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5- 55. SPI  ׆ ( ᵝ = 1)

5.10.6 ԑ (LIN)

LIN ԍ ҙ Ҭ ԑ ̂LIÑ └ ȂLIN LIN 2.2A ̆

ҍLIN 1.3Ὶ ȂDLINᾛ 1 kbit/s 20 kbit/s ӊ ұ ᴰ Ȃ

LIN̂Local Interconnect Network ̃ ѿ ұ Ḥ ̆ ᶫ

ḤȂLIN LIN ̂http://www.lin - subbus.org̃ ȂLIN ‰ ᴰ ׃

̆ ΐӊ ̆ᴰ ץ ᴆ ȂLIN ⇔ ԍ ᵞ ̆

̂ᴰ ̃Ҭ ԅף CANȂLIN ץ ҹҺ ׆ Ȃ
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LIN ΐ Ҋץ :

 ̧  LIN 2.2A LIN 1.3

 ̧  ꜚ LIN

 ̧  ꜚ

 ̧ 1Kbit/s 20Kbit/s ӊ

 ̧  Һ ׆ ᵬ

 ̧   

 ̧ 

 ̧  ľBreak- in - dataĿ

 ̧  

 ̧  ῀ᴡ

 ̧   ꜚᵝ ̂ ׆ Ҋ̃

LIN 5- 56 Ȃ
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5- 56. LIN s

5.11

5.11.1

QXS320F280049RevBץ ҹᶏ ң ӊѿ ᶫ 1.2 V⌠ (VDD)

· (56 Ҍ )

· ῤ 1.2 V LDO (VREG)

‗ ҩᶫ

VDDIO VDDIO_SW
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5.11.1.1 ῤ 1.2 V LDO (VREG)

ῤ VREG VDDIO ᶫ̆ ֟ ҹVDD ᶫ 1.2 VȂ VREGENZ ᵞ VSS

ⱳ Ȃ Ҍ VREGENZ ; ̆ῤ VREG ̆ ̆

VDD Ȃ 4- 5ҬVREGENZ Ȃ ῤ VREG ԅ

VDDᶏ ̆ᵖҹԅVREG ̆ ҩVDD ҉ Ȃ ᶏ ῤ

VREĞVDD ң ( Ҋ )ȂVDD Ḥ 4- 4 Ȃ

· 1: ᴆ ҩ ҉ ѿҩ VSS Ȃ ̆ VDD ҉

ѿҩ ⌠VSS(ѿҩ4.7гF )Ȃ

· 2: VSS № VDD ҉( 4ҩVDDץ )Ȃ

5.11.1.2 ᴆ

5- 49

CVDDIO VDDIO 4.7 гF

CVDDIO_DECAP ҩVDDIO ҉ 0.1 гF

CVDDA VDDA ҉ 2.2 гF

CVDDIO_SW VDDIO_SW ҉ 20 гF

CVDD VDD҉ 20 гF

CVDD_DECAP ҩVDD ҉ 0.1 гF

5.11.1.3

Ḥ : ҉ ╠̆ᴋᵥ Ҍ ⱴ ԍVDDIO+0.3 V ̆ᴋᵥ (

VREFHI)Ҍ ⱴ ԍVDDA+0.3 V Ȃ

VDDIOȁVDDIO_SWVDDA :3.3 V VDDIOȁVDDIO_SWVDDAѿ ҉ ̆ ⱳ

Ḡ ӊ Ҍ 0.3 VȂ

VDD : VREGENZ ⌠VSS ̆VDD҉ ῤ ‗ Ȃ
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VDDᶏ (VREGENZҍVDDIO ) ̆VDDIO VDD ҉ Ҋ Ȃ VDD̓͂

̆Ҍ VDDIOȂ ̆VDD Ḡ VDDIO҉ Ҍ 0.3 VȂ

5.11.1.4 ҉ ᵝ(POR)

ῤ ҉ ᵝ(POR) ᶏ ԍ ᵝ ̆ ҉ ᶏI/O ԍ ȂPOR

ԍ └ ̆ ῤ └XRSnγ ̆ ⌠VDDIO҉ POR ṿȂ POR ṿ ̆

ῤ BOR(brownout- reset) └̆ᶏ ԍ ᵝ ̆ ⌠ BOR ṿ(῏ԍ

ῤ BOR Ḥ ̆ 5.11.1.5) Ȃ

5.11.1.5 ᵝ(BOR)

ῤ BOR VDDIO Ҋ ̆ Ҋ ⌠ ᵬ ӊ Ȃ VDDIO

BOR ṿץҊ ̆ └ ᵝ̆XRSn ᵞȂXRSn Ḡ ᵝ ̆ ⌠ ⌠

ᵬ Ȃ ’Ҋ̆ BORⱳ Ȃ BOR̆ VMONCTL Ҭ BORLVMONDISᵝȂῤ

BOR VDDIO Ȃ ῏BOR ̆ 5. 5 Ȃ (SVS)

ԍ 3.3V 1.2V ҉ ̆ ₮ ᵬ ꜚXRSn ᵞȂ

5.11.2

5.11.2.1

5-50↓ҽԅ҈ҩ ᶏץ ̆ 5-64ҹ ̆ 5-65ҹ Ȃ

5-50 ᶏץ

CLOCK SOURCE MODULES CLOCKED COMMENTS

INTOSC1

¸

¸ PLL

¸ CPU

1

10Mhz

INTOSC2(1)

¸ PLL

¸ CPU

2

10Mhz

X1 (XTAL)

¸ PLL

X1 X2

X1
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¸ CPU

̂1̃ ᵝ ̆ῤ 2 (INTOSC2) (OSCCLK) Ȃ

5-64

5-65 

5.11.2.2 ȁ

׃ ῀ ȁ ȁῤ ץ ₮

῏ Ȃ
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5.11.2.2.1 ῀ ̆

῀ 5.11.2.2.1.1Ȃ 5.11.2.2.1.2↓₮ԅXTAL ȂX1

5.11.2.2.1.3Ȃ 5.11.2.2.1.4↓₮ԅҺ Ȃ

5.11.2.2.1.1 ῀

MIN MAX UNIT

f(XTAL     Frequency, X1/X2, from external crystal or resonator 10 20 MHz

f(X1)       Frequency, X1, from external oscillator 2 20 MHz

5.11.2.2.1.2 XTAL

ᵬ ᴆ( )

MIN TYP MAX UNIT

X1 VIL    Valid low-level input voltage - 0.3 0.3* VDDIO V

X1 VIH    Valid high-level input voltage 0.7* VDDIO VDDIO + 0.3 V

5.11.2.2.1.3

MIN MAX UNIT

tf(X1)     Fall time, X1 6 ns

tr(X1)     Risetime, X1 6 ns

tw(X1L) Pulse duration, X1 low as a percentage of tc(X1) 45% 55%

tw(X1H)   Pulse duration, X1 high as a percentage of tc(X1) 45% 55%

5.11.2.2.1.4

MIN NOM      MAX UNIT
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t(PLL)   Lock time, Main PLL 200us + 20us tOSC_stable µs

5.11.2.2.2 ῤ

5.11.2.2.1 ₮ԅῤ Ȃ

5.11.2.2.1 ῤ

MIN NOM MAX UNIT

f(SYSCLK)   Frequency, device (system) clock 160 MHz

tc(SYSCLK)   Period, device (system) clock 6.67 ns

f(VCO)      Frequency, VCO output clock 400 800 MHz

f(CLK_PFD)   Frequency, PFD input clock 8 12 16 MHz

f (CLKIN)     Frequency, Input clock 8 240 MHz

f(CLK_Q)     Frequency, CLK_Q output frequency 26 800 MHz

f(CLK_S)     Frequency, CLK_S output frequency 26 800 MHz

f(LSP)      Frequency, LSPCLK 150 MHz

f(HRPWM)    Frequency, HRPWMCLK 50 150 MHz

f(OSCCLK)  Frequency,OSCCLK (INTOSC1 or INTOSC2 or XTAL 
or X1)

See respective clock MHz

5.11.2.3 ῀

ԅῤ ̆ ҈ :

¸ 3.3 v ̆ 5 - 66̔

5 - 66 3.3 v

¸ ̆ 5 - 67̔
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5 - 67

¸ ̆ 5 - 68̔

5 - 68 

5.11.2.4 ῤ

ҹԅ ᵞ ֟ ̆QXS320F280049RevB ңҩ ῤ

̆ ҹINTOSC1 INTOSC2Ȃ ’Ҋ̆ңҩ ҉ ᶏ Ȃ INTOSC2ҹ

(OSCCLK) ̆ INTOSC1ҹ ᴍ ȂINTOSC1Ӟ ץ ꜚ ҹ

(OSCCLK)Ȃ

5.11.2.4.1 ῤ

ᵬ ᴆ( )

PARAMETER

TEST

CONDITIONS

MIN TYP MAX UNIT

fINTOSC Output clock frequency

Without trimming 7 10 13 MHz

After trimming @ 259.8 10 10.2 MHz
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fSTEP    Output frequency adjust step

250 KHz

fT     Output frequency temperature coefficient @ -40 ~85 ±3 %

TS      OSC stabilization time 20 µs

DTC    Output Duty Cycle 45 50 55 %

5.11.3 ᴏ /JTAG

JTAG(IEEE ‰1149.1-1990 ‰ ) ҩҒ ̔TMSȁ

TDIȁTDO TCKȂcJTAG( ⱳ ץ IEEE

‰1149.7-2009) ̆ ѿҩ ңҩ (TMS TCK) ⁫ JTAG ̆

ҹᴰ GPIO35 (TDI) GPIO37 (TDO) ῒז ᴆⱳ Ȃ

’Ҋ̆ MCU JTAG ӊ ԍ6 (15.24cm)̆ ғJTAG ҉ ῒ

ז ᴆ ̆JTAGḤ ҉Ҍ ‖ Ȃ ↕̆ ҩḤ ‖Ȃ ̆ ԍ

10MHzҊ JTAG ᵬ̆JTAGḤ ҉Ҍ ұ Ȃᵖ ̆ ᴏ

(35MHz )̆↕ ҩ JTAGḤ ҉ұ 22ß Ȃ

5 - 69 ⌠14 JTAG
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1. JTAGҊ 5Vᶫ ѿ UARTⱳ ̆ ᶏ

2. ᶏ ̆ ᶏ ̆ 60cmῤ̆

0.1ßῤ ̆ ҹ Ḥ ᴰ Ҍ
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6 

6.1 

QXS320F280049RevB ѿҩⱳ 32ᵝ └ ᾝ(MCU)̆ ֲ

ҩ ᴆ҉ ῏ └ ȁ № Ữ Ȃ

└ ԍQX 32ᵝC28xCPŬ ᶫ160MHz Ḥ ȂQX C28xCPU 

TMU פ VCU פ ⌠ԅ ѿ ̆TMU פ

Ҭ ҈ ̆VCU פ ᵞ Ҭ

Ȃ

QXS320F280049RevBῤ ҹ ̆◐C28xCPUᾛ ҺC28xCPU҉׆

ᴋⱵȂ◐C28xCPU ᵌCLA ѿ ҍCPU 32ᵝ ⱴ Ȃ ̆◐

C28xCPU Ғ Ữ ̆ ץ ῖ └ Ҭ ῏ Ȃ ANSIC

‰ ̆ Ἕ ᴆ ᴆᴋⱵ℗ ῏ Ӟ ‰ Ȃ

QXS320F280049RevB 1MB 1MB ҉SRAM̆ ECCȁ

SRAMECC/ Ẽ ῃ Ȃ

QXS320F280049RevB ԅ ץ̆ ѿ Ȃ҈ҩ 12ᵝ

ADC ‰ ȁ ҩ Ḥ ׆̆ Ȃ ╠ ҉ ҂ҩPGA

ץ ӊ╠ ҉ Ȃ҂ҩ ’Ҋ ῀

Ȃ

QXS320F280049RevB ᾢ └ (ΐ ԍ ePWM/HRPWM eCAP)̆

₮ └Ȃῤ 4 SDFMᾛ ҉ Ɇ-ȹ └ Ȃ

ҙ Ḥ ( SPIȁSCIȁI2CȁLIN CAN) ̆ ғ ᶫԅ ҩ

̆ Ҭ ₮ Ḥ ȂQXS320F280049RevB ԅ ῃ

‰ PMBusȂ
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6.2 ⱳ

CPU ῒ 6- 1 Ȃ

peripheral_top

core_top

swift_core0

core_cpu_scale

f1 f2 f3 id
ex
1

ex
2

m1 m2 m3 wb

id bypass

GR

MOB

spsr

freeze

except

TMUFPU

CPU0_TIMECPU0_DU CPU0_WDT

swift_core1

core_cpu_scale

f1 f2 f3 id
ex
1

ex
2

m1 m2 m3 wb

id bypass

GR

MOB

spsr

freeze

except

TMUFPU

CPU0_PIC

CPU0_EPI
E

CPU1_DU CPU1_TIME CPU1_WDT

CPU1_PIC

CPU1_EPIE

IPC Ḫ

INSN RAM
DATA RAM

FETCH

load/store

AXI_CONMAX_TOP

CORE0_MATER

M1

CORE1_MATER

M2S1

INSN_RAM_SLAVE

S0

DATA_RAM_SLAVE

DMA

DMA_MATER

M3

DEBUG

DEBUG_MATER

M5

DEBUG_IF

FLASH_DRIVE

CSSIHOLD

core_debug
event/interrupt

BOOT

BOOT_MATER

M4

Data Bus Bridge

S3

Data Bus Bridge

OUTPUT_BAR

BAR_FLAG

FSITX

FSIRX

S7

CAN0

CAN1

ANASUB

ADC

PGA

DAC

CMPSS

SDFM

EPWM

ECAP

EQEP

SPI0

SPI1 SCI0

SCI1

I2C

PMBUS

DLIN

REGFILE

GPIO_DATA

GPIO_CTRL

INPUT_BAR

EPWM_BAR

S15

FLASH_CTRL

S14

Data Bus Bridge

CGU

SYS_CTRL

DCC

DMA

ῚҲ

ᶡ

S8

GPIO_MUX,IO_PAD

TCK
TDI
TMS

DCSM

HRADC

Data Bus Bridge Data Bus Bridge Data Bus Bridge

S5 S6S4 S9 S10 S11 S12 S13

6-1. ⱳ
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6.3 ῤ

6.3.1 ῤ

6-1. ῤ

Ữ
◐C28xCPU

DMA
ECC

Ẽ

Ữ

Ḡ

SECURE

GSD0 RAM 32KB 0x00000000 0x00007FFF

GSD1 RAM 32KB 0x00008000 0x0000FFFF

GSD2 RAM 32KB 0x00010000 0x00017FFF

GSD3 RAM 32KB 0x00018000 0x0001FFFF

GS4 RAM 32KB 0x00020000 0x00027FFF

GS5 RAM
32KB

0x00028000 0x0002FFFF

GS6 RAM 32KB 0x00030000 0x00037FFF

GS7 RAM 32KB 0x00038000 0x0003FFFF

GS8 RAM 32KB 0x00040000 0x00047FFF

GS9 RAM 32KB 0x00048000 0x0004FFFF

GS10 RAM 32KB 0x00050000 0x00057FFF

GS11 RAM 32KB 0x00058000 0x0005FFFF

GS12 RAM 32KB 0x00060000 0x00067FFF

GS13 RAM 32KB 0x00068000 0x0006FFFF

GS14 RAM 32KB 0x00070000 0x00077FFF

GS15 RAM 32KB 0x00078000 0x0007FFFF

FAR0 RAM 64KB 0x00080000 0x0008FFFF

FAR1 RAM 64KB 0x00090000 0x0009FFFF

FAR2 RAM 64KB 0x000A0000 0x000AFFFF

FAR3 RAM 64KB 0x000B0000 0x000BFFFF

FAR4 RAM 64KB 0x000C0000 0x000CFFFF
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FAR5 RAM 64KB 0x000D0000 0x000DFFFF

FAR6 RAM 64KB 0x000E0000 0x000EFFFF

FAR7 RAM 64KB 0x000F0000 0x000FFFFFo

IPC CPU0_RAM 4KB 0x00100000 0x00100FFF

IPC CPU1_RAM 4KB 0x00101000 0x00101FFF

CPU0 BOOT RAM 8KB 0x00280000 0x00281FFF

CPU1 BOOT RAM 8KB 0x00282000 0x00283FFF

PIECTRL 256B 0x007F0100 0x007F01FF

DEBUG 256B 0x007F0200 0x007F02FF

CPUTIMER0 20B 0x007F0300 0x007F030F

CPUTIMER1 20B 0x007F0320 0x007F031F

CPUTIMER2 20B 0x007F0340 0x007F033F

CR 256B 0x007F0400 0x007F04FF

GR 256B 0x007F0500 0x007F05FF

MOB 256B 0x007F0600 0x007F06FF

EXP 256B 0x007F0700 0x007F07FF

WD 256B 0x007F0800 0x007F08FF

IPC_REG 256B 0x007F0900 0x007F09FF

IPC_CMD 256B 0x007F0A00 0x007F0AFF

VCU 256B 0x007F0B00 0x007F0BFF

TRACE_BUFFER 256B 0x007F0C00 0x007F0CFF

WATCH_POINT 256B 0x007F0D00 0x007F0DFF

ECC 256B 0x007F0E00 0x007F0EFF

ERAD_GLOBAL 256B 0x007F0F00 0x007F0FFF

ERAD_HWBP1 256B 0x007F1000 0x007F10FF

ERAD_HWBP2 256B 0x007F1100 0x007F11FF
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ERAD_HWBP3 256B 0x007F1200 0x007F12FF

ERAD_HWBP4 256B 0x007F1300 0x007F13FF

ERAD_HWBP5 256B 0x007F1400 0x007F14FF

ERAD_HWBP6 256B 0x007F1500 0x007F15FF

ERAD_HWBP7 256B 0x007F1600 0x007F16FF

ERAD_HWBP8 256B 0x007F1700 0x007F17FF

ERAD_COUNTER1 256B 0x007F1800 0x007F18FF

ERAD_COUNTER2 256B 0x007F1900 0x007F19FF

ERAD_COUNTER3 256B 0x007F1A00 0x007F1AFF

ERAD_COUNTER4 256B 0x007F1B00 0x007F1BFF

FPU 256B 0x007F1C00 0x007F1CFF

CLKCFG 4KB 0x01000000 0x01000FFF

CPUSYS 432B 0x01001000 0x010011AF

DEVCFG 432B 0x01001000 0x010011AF

XINT 80B 0x010011B0 0x010011FF

NMIINTRUPT 256B 0x01001200 0x01012FF

DCC0 4KB 0x01002000 0x01002FFF

DMA 256B 0x01003000 0x010030FF

DMACH1 256B 0x01003100 0x010031FF

DMACH2 256B 0x01003200 0x010032FF

DMACH3 256B 0x01003300 0x010033FF

DMACH4 256B 0x01003400 0x010034FF

DMACH5 256B 0x01003500 0x010035FF

DMACH6 256B 0x01003600 0x010036FF

ANALOGSUBSYS 4KB 0x01004000 0x01004FFF

REGFILE 4KB 0x01005000 0x01005FFF
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DCSM_BANK0_Z1 1KB 0x01006000 0x010063FF

DCSM_BANK0_Z1_Shad
ow

1KB 0x01006400 0x010067FF

DCSM_BANK0_Z2 1KB 0x01006800 0x01006BFF

DCSM_BANK0_Z2_Shad
ow

1KB 0x01006C00 0x01006FFF

DCSM_COMMON 4KB 0x01007000 0x01007FFF

DCSM_BANK1_Z1 1KB 0x01008000 0x010083FF

DCSM_BANK1_Z1_Shad
ow

1KB 0x01008400 0x010087FF

DCSM_BANK1_Z2 1KB 0x01008800 0x01008BFF

DCSM_BANK1_Z2_Shad
ow

1KB 0x01008C00 0x01008FFF

ECAP1 128B 0x01010000 0x0101007F

ECAP2 128B 0x01010080 0x010100FF

ECAP3 128B 0x01010100 0x0101017F

ECAP4 128B 0x01010180 0x010101FF

ECAP5 128B 0x01010200 0x0101027F

ECAP6 64B 0x01010280 0x010102BF

HRCAP6 64B 0x010102C0 0x010102FF

ECAP7 64B 0x01010300 0x0101033F

HRCAP7 64B 0x01010340 0x0101037F

SYNCSOC 128B 0x01010380 0x010103FF

SFO 128B 0x01010400 0x0101047F

SFOHHR 128B 0x01010480 0x0101047F

EPWM1 512B 0x01012000 0x010121FF

EPWM2 512B 0x01012200 0x010123FF

EPWM3 512B 0x01012400 0x010125FF

EPWM4 512B 0x01012600 0x010127FF
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EPWM5 512B 0x01012800 0x010129FF

EPWM6 512B 0x01012A00 0x01012BFF

EPWM7 512B 0x01012C00 0x01012DFF

EPWM8 512B 0x01012E00 0x01012FFF

EQEP1 2KB 0x01014000 0x010147FF

EQEP2 2KB 0x01014800 0x01014FFF

PGA1 32B 0x01016000 0x0101601F

PGA2 32B 0x01016020 0x0101603F

PGA3 32B 0x01016040 0x0101605F

PGA4 32B 0x01016060 0x0101607F

PGA5 32B 0x01016080 0x0101609F

PGA6 32B 0x010160A0 0x010160BF

PGA7 32B 0x010160C0 0x010160DF

DACA 64B 0x01018000 0x0101803F

DACB 64B 0x01018040 0x0101807F

CMPSS1 256B 0x0101A000 0x0101A0FF

CMPSS2 256B 0x0101A100 0x0101A1FF

CMPSS3 256B 0x0101A200 0x0101A2FF

CMPSS4 256B 0x0101A300 0x0101A3FF

CMPSS5 256B 0x0101A400 0x0101A4FF

CMPSS6 256B 0x0101A500 0x0101A5FF

CMPSS7 256B 0x0101A600 0x0101A6FF

ADCARESULT 256B 0x01020110 0x010201FF

ADCBRESULT 256B 0x01020310 0x010203FF

ADCCRESULT 256B 0x01020510 0x010205FF

ADCA 256B 0x01030000 0x010300FF
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ADCB 256B 0x01030200 0x010302FF

ADCC 256B 0x01030400 0x010304FF

GPIODATA 4KB 0x01040000 0x01040FFF

GPIOCTRL 4KB 0x01050000 0x01050FFF

INPUTXBAR 4KB 0x01051000 0x01051FFF

OUTPUTXBAR 4KB 0x01052000 0x01052FFF

EPWMXBAR 4KB 0x01053000 0x01053FFF

XBAR 4KB 0x01054000 0x01054FFF

SPIA 4KB 0x01060000 0x010603FF

SPIB 4KB 0x01061000 0x010613FF

PMBUSA 4KB 0x01062000 0x01062FFF

LINA 4KB 0x01070000 0x01070FFF

SCIA 4KB 0x01080000 0x01080FFF

SCIB 4KB 0x01081000 0x01081FFF

I2CA 4KB 0x01082000 0x01082FFF

CANFDA 4KB 0x01090000 0x01090FFF

CANFDB 4KB 0x01091000 0x01091FFF

SDFM 4KB 0x010A0000 0x010A0FFF

FLASH0CTRL 4KB 0x010B0000 0x010B0FFF

FLASH0DATA 2MB 0x30000000 0x301FFFFF

FLASH0OTP1 1KB 0x30200000 0x302003FF

FLASH0OTP2 1KB 0x30201000 0x302013FF

̔ [23:16] = 7f Һ\◐C28xCPU
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6.3.2 Flash ῤ

QXS320F280049RevB ҉ ѿҩ (1024KB [256KW]) Ȃѿ ץ ѿҩPage

ȁSectorȁBlockȁChip ᵬȂ

/ ᵬ FLASH Bank ҉Ҍ ᴋᵥ Ȃ

FLASH PageȁSectorȁBlockȁChip῏ Ȃ

Each device 

has

Each block 

has

Each sector 

has

Each page 

has

1M 64 4K 256 Bytes

4K 256 16 pages

256 16 sectors

16 blocks

№ FLASH 6-3 Ȃ

6.3.2.1 Flash 

6- 3-1. FLASH OTP

OTP0

FLASH0OTP1 1KB 0x30100000 0x301003FF

FLASH0OTP2 1KB 0x30101000 0x301013FF

6- 3-2. FLASH Block 

Block Sector Address range

15

255 0x300FF000H 0x300FFFFFH

éé éé éé

240 0x300F0000H 0x300F0FFFH

14

239 0x300EF000H 0x300EFFFFH

éé éé éé

224 0x300E0000H 0x300E0FFFH

éé

éé éé éé

éé éé éé

éé éé éé

éé

éé éé éé

éé éé éé

éé éé éé

2 47 0x3002F000H 0x3002FFFFH

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/6.3.3.1
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éé éé éé

32 0x30020000H 0x30020FFFH

1

31 0x3001F000H 0x3001FFFFH

éé éé éé

16 0x30010000H 0x30010FFFH

0

15 0x3000F000H 0x3000FFFFH

éé éé éé

0 0x30000000H 0x30000FFFH

6.3.3.2 ῤ

ῤ Ҋ̔

6- 4.  ῤ (Q28x)

◐C28xCPU DMA

CLKCFG 4KB 0x01000000 0x01000FFF

CPUSYS 432B 0x01001000 0x010011AF

DEVCFG 432B 0x01001000 0x010011AF

XINT 80B 0x010011B0 0x010011FF

NMIINTRUPT 256B 0x01001200 0x01012FF

DCC0 4KB 0x01002000 0x01002FFF

DMA 256B 0x01003000 0x010030FF

DMACH1 256B 0x01003100 0x010031FF

DMACH2 256B 0x01003200 0x010032FF

DMACH3 256B 0x01003300 0x010033FF

DMACH4 256B 0x01003400 0x010034FF

DMACH5 256B 0x01003500 0x010035FF

DMACH6 256B 0x01003600 0x010036FF

ANALOGSUBSYS 4KB 0x01004000 0x01004FFF

REGFILE 4KB 0x01005000 0x01005FFF

DCSM_BANK0_Z1 1KB 0x01006000 0x010063FF

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/6.3.3.2


QXS320F280049RevB Ύ

150

DCSM_BANK0_Z1_S
hadow

1KB 0x01006400 0x010067FF

DCSM_BANK0_Z2 1KB 0x01006800 0x01006BFF

DCSM_BANK0_Z2_S

hadow
1KB 0x01006C00 0x01006FFF

DCSM_COMMON 4KB 0x01007000 0x01007FFF

DCSM_BANK1_Z1 1KB 0x01008000 0x010083FF

DCSM_BANK1_Z1_S

hadow
1KB 0x01008400 0x010087FF

DCSM_BANK1_Z2 1KB 0x01008800 0x01008BFF

DCSM_BANK1_Z2_S

hadow
1KB 0x01008C00 0x01008FFF

ECAP1 128B 0x01010000 0x0101007F

ECAP2 128B 0x01010080 0x010100FF

ECAP3 128B 0x01010100 0x0101017F

ECAP4 128B 0x01010180 0x010101FF

ECAP5 128B 0x01010200 0x0101027F

ECAP6 64B 0x01010280 0x010102BF

HRCAP6 64B 0x010102C0 0x010102FF

ECAP7 64B 0x01010300 0x0101033F

HRCAP7 64B 0x01010340 0x0101037F

SYNCSOC 128B 0x01010380 0x010103FF

SFO 128B 0x01010400 0x0101047F

SFOHHR 128B 0x01010480 0x0101047F

EPWM1 512B 0x01012000 0x010121FF

EPWM2 512B 0x01012200 0x010123FF

EPWM3 512B 0x01012400 0x010125FF
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EPWM4 512B 0x01012600 0x010127FF

EPWM5 512B 0x01012800 0x010129FF

EPWM6 512B 0x01012A00 0x01012BFF

EPWM7 512B 0x01012C00 0x01012DFF

EPWM8 512B 0x01012E00 0x01012FFF

EPWM9 512B 0x01013000 0x010131FF

EPWM10 512B 0x01013200 0x010133FF

EPWM11 512B 0x01013400 0x010135FF

EPWM12 512B 0x01013600 0x010137FF

EQEP1 2KB 0x01014000 0x010147FF

EQEP2 2KB 0x01014800 0x01014FFF

PGA1 32B 0x01016000 0x0101601F

PGA2 32B 0x01016020 0x0101603F

PGA3 32B 0x01016040 0x0101605F

PGA4 32B 0x01016060 0x0101607F

PGA5 32B 0x01016080 0x0101609F

PGA6 32B 0x010160A0 0x010160BF

PGA7 32B 0x010160C0 0x010160DF

DACA 64B 0x01018000 0x0101803F

DACB 64B 0x01018040 0x0101807F

CMPSS1 256B 0x0101A000 0x0101A0FF

CMPSS2 256B 0x0101A100 0x0101A1FF

CMPSS3 256B 0x0101A200 0x0101A2FF

CMPSS4 256B 0x0101A300 0x0101A3FF

CMPSS5 256B 0x0101A400 0x0101A4FF
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CMPSS6 256B 0x0101A500 0x0101A5FF

CMPSS7 256B 0x0101A600 0x0101A6FF

ADCARESULT 256B 0x01020110 0x010201FF

ADCBRESULT 256B 0x01020310 0x010203FF

ADCCRESULT 256B 0x01020510 0x010205FF

ADCGRESULT 256B 0x01020710 0x010207FF

ADCHRESULT 256B 0x01020910 0x010209FF

HRADCARESULT 1KB 0x01022100 0x010223FF

HRADCBRESULT 1KB 0x01022500 0x010227FF

HRADCCRESULT 1KB 0x01022900 0x01022AFF

ADCA 256B 0x01030000 0x010300FF

ADCB 256B 0x01030200 0x010302FF

ADCC 256B 0x01030400 0x010304FF

ADCG 256B 0x01030600 0x010306FF

ADCH 256B 0x01030800 0x010308FF

  HRADCA 1KB 0x01032000 0x010321FF

  HRADCB 1KB 0x01032400 0x010324FF

  HRADCC 1KB 0x01032800 0x010328FF

GPIODATA 4KB 0x01040000 0x01040FFF

GPIOCTRL 4KB 0x01050000 0x01050FFF

INPUTXBAR 4KB 0x01051000 0x01051FFF

OUTPUTXBAR 4KB 0x01052000 0x01052FFF

EPWMXBAR 4KB 0x01053000 0x01053FFF

XBAR 4KB 0x01054000 0x01054FFF

SPIA 4KB 0x01060000 0x010603FF
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(1) CPU (Ҍ ԍDMA ) ᾢΏ Ḡ ץ̆ Ḡ Ḡ ῤ ̆

ᵬ ꜚΏ῀ ᵬ ̆ Ώ῀ ᵝԍΏ῀ ᵬӊ ᴋᵥ ᵬȂ

6- 5.  ԑ

Slave No Slave name M0 M1 M2 M3 M4

CPU0 CPU1 DMA BOOT DEBUG

S0 D_MEM Y Y Y Y

S1 I_MEM Y Y Y

S2 1 Y Y Y Y

S3 2 Y Y Y Y

S4 CAN0 Y Y Y Y

S5 CAN1 Y Y Y Y

S6 Flash_ctrl Y Y Y Y

S7 HARDWARE Y Y Y Y

S8 flash Y Y Y Y

6.3.3 Ữ

6.3.3.1 CPU῍֣ RAM (GSDx RAM)

CPU ҩ ECC ⱳ RAM̆CPU0ҍCPU1῍֣Ȃ

SPIB 4KB 0x01061000 0x010613FF

PMBUSA 4KB 0x01062000 0x01062FFF

LINA 4KB 0x01070000 0x01070FFF

SCIA 4KB 0x01080000 0x01080FFF

SCIB 4KB 0x01081000 0x01081FFF

I2CA 4KB 0x01082000 0x01082FFF

CANFDA 4KB 0x01090000 0x01090FFF

CANFDB 4KB 0x01091000 0x01091FFF

SDFM 4KB 0x010A0000 0x010A0FFF

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/6.3.4.1
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6.3.3.2 IPC῍֣ RAM (IPC CPUx_RAM)

Ḥ RAM̆ IPC_CPU0_RAMҹCPU0ҍ῍֣CPU1ῤ ̆CPU0 Ώ̆

CPU1 ȂIPC_CPU1_RAMҹCPU1ҍ῍֣CPU0ῤ ̆CPU1 Ώ̆CPU0 Ȃ

6.3.3.3 CPU῍֣ RAMפ (GSIx RAM)

CPU ҩ ECC ⱳ RAM̆CPU0ҍCPU1῍֣Ȃפ

6.3.3.4 CPU῍֣ RAMפ (BOOT RAM)

CPU BOOTף Ȃ

6.4 -

↓₮ԅ Ȃ

6- 9.  

DMA ◐CPU ҺCPU

CPU

( WDȁNMIWDȁLPMȁ )

ᴆⱳ ȁ ᵝ

PLL

ᵝ

GPIO

GPIO )

DMA

└

ePWM/HRPWM

                                                      

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/6.3.4.2
file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/6.3.4.3
file:///E:/下载/微信下载/WeChat%20Files/wxid_h9u9zqr200x122/FileStorage/File/2024-01/6.3.4.3
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eCAP/HRCAP

                                                      

eQEP

                                                      

SDFM

                                                      

└

DMA ◐CPU CPU

ADC

ADC

CMPSS

DAC

PGA

Ḥ

CAN

SPIl

I2C

PMBus

SCI

LIN
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6.6 C28x 

׃ 6.6.1

CPU ҹΐ Һ ֟ ᵞⱳ 32 ᵝ , ԅ Ḥ

ᶃ ̕ פ (RISC)̕ץ └ ȁ ᴆ ΐ Ȃץ └ ȁ

ᴆ ΐ Ȃ

6.6.2 

ѿ ΐ Һ ֟ ᵞⱳ Ḥ Ȃñ ò ȁץ

פ ̂VLIW̃ ᴆ ̂hardware loop̃ ҹ ̆ ⱳ № ᴨ

Ȃ ԍ ꜚ ᵣ № ̆ ӈ פ ̆ ף

ȁ⁞ ץ ᵞ Ȃ └ פ ȁ

ץ ᵝ ᵬȂ ᵫᵣ CPU פ ȂCPU ץ

פ Ώ῀ ̆ ץ Ҭ פ ᵬȂ

Һ ԅDSPῤ ȁ ҉ Ữ ̂I-MEMȁD-MEM̃ȁ Ữ

̂DMÃȁ ̂SPIȁI2CȁGPIOȁCAN ̃ ̂Debug̃Ȃ

6.6.3 ᾝ(FPU)

C28x ⱴ (C28x+FPU) ⱴ IEEE פ

C28x CPU ⱳ Ȃ

ΐ C28x+FPU ᴆ ‰ C28x ץ ѿ ᾝ Ȃ

ᾝ Ҋ̔

ῇҩ ̆RnĤῒҬ n=0ï7̃

(STF)

(RB)

RB ̆ Ȃ ԍ ᴨᾢ Ҭ ̆

ץ ҉Ҋ Ḡ Ȃ

6.6.4 ҈ ᾝ(TMU)

҈ ₱ ᾝ̂TMŨ ⱴ פ ≠ FPU פ H28x+FPU ⱳ ̆

ⱴ ҈ ₱ Ҋ Ҭ ↓ Ȃ
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TMU פ

C 

MPY2PIF32 RdRs a = b * 2ˊ 2/3

DIV2PIF32  RdRs a = b / 2ˊ 2/3

FSSQRT  RdRs a = sqrt(b) 7

SINPUF32  RdRs a = sin(b*2ˊ) 5

COSPUF32  RdRs a = cos(b*2ˊ) 5

ATANPUF32  RdRs a = atan(b)/2ˊ 5

QUADF RdRsRt  ATANPU2 8

TMU ᾝ ȁפ ῤ ᴋᵥ Ȃ TMU פ ᶏ

FPU Ȃ

6.6.5 Viterbiȁ Όᵩ ᾝ̂VCŨ

ⱴ פ DSP ⱳ ץ̆ ⱴ Ҋץ Ȃ

6.6.5.1 Viterbi

Viterbi Ҭ ᶏ ץ̆ ⌠ ↓Ȃ

№ ȁ ȁ ȁ Ȃ

№ ץפ Viterbi ̆ פ 1ҩ ῤ Ȃ

VITBM2

VITBM3

1/2

1/3

VITDHAS

VITDHSA

VITDLAS

VITDLSA

VITHSEL

VITLSEL

VTRACE

6.6.5.2 Όᵩ ̂CRC̃

CRC ̆ Ḥȁ Ữ Ḥ

ᴰ Ȃ

№ ῏ פ ԍ 8ᵝȁ16ᵝȁ32ᵝ CRC Ȃ 1ҩ ῤ ₮ѿ

CRC Ȃ

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/6.6.5.1
file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/6.6.5.2
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6.6.5.3

DSP Ҭ̆ ԍ Ḥ ᴋⱵ̆ ị ̂FFT̃

Ȃ

ᶛ ̆ᶏ FFT № ̆ ץ Ḥ ᵝḤ Ȃ

Ҭ̆ Ӟ ԍ Ȃ

№ Ҋץ ץפ ⱴȁ⁞ȁӗȁӗ ⱴ ̔

/ VCADD/VCSUB 32 ± 32 = 32 

/ VCDA16/VCDS16 16 ± 32 = 16 

VCMPY 16 × 16 = 32 

VCMPYAC 16 × 16 = 32 32 ± 32 = 32 

VNEG ï32 = 32 

6.6.6 ᾝ̂EINTDIṼ

C28x CPU (EINTDIV) ᾝ ̆ ҈ Ҍ (16 / 

16̆ 32 / 16̆32 / 32̆64 / 32̆64 / 64) (Truncated, 

Modulus,Euclidean)Ȃ

 ̧ C Truncated (/̆% )Ȃ

 ̧ Modulus Euclidean └ ̆ C₱ Ȃ

҈ ֟ ᵩ № ̆ Ҭ ̆ ғ Ȃ ̆

C28x CPU ⱳ 32 ᵝ 64 ᵝ Ȃ

file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/6.6.5.2
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6.7 ῤ (DMA)

DMA ᶫԅѿ ᴆ ̆ ץ / ῤ ӊ ᴰ ̆ Ҍ CPU 

׆̆ ҹῒז ⱳ Ȃ ̆DMA ΐ ᴰ ֜

↓ ⱬ̆ץ ‖ ӊ ñӑӒò Ȃ ֓ ꜛԍᴨ CPU ̆

ȂDMA 6-3 Ȃ

DMA ̔

ɗΈҩΐ PIE Ҭ

ɗ DMA

ï ADC Ҭ EVT Ḥ

ï    Ҭ

͠ ePWM SOC Ḥ

ï CPU 

ï eCAP

ï SPI 

ï SPI 

ɗ ̔

ïGSx RAM

ïADC 

ï └ ( ePWMȁeQEPȁeCAPȁSDFM )

ïDAC PGA 

ïSPI PMBus 

ɗ ̔8ᵝȁ16 ᵝ 32 ᵝ

ɗ ̔ ҩ ԓҩ ̆8 FIFO ̆ ᴂ
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6- 3. DMA 
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6.8 

ᴆ ѿҩ Ҋ Ȃ ҩ ṕ Ȃ

֟ ᵝ Ҭ Ȃ ץ ῤ ҍ № Ȃ ⱳ

6-4 Ȃ

6-4. 

6.9 C28x 

CPU 0ȁ1ȁ2 32 ᵝ ̆ΐ 16 ᵝ Ȃ

ѿҩ 32 ᵝṕ ̆ ⌠ ֟ Ҭ Ȃ ץ CPUץ

ṿ ṿ ⁞Ȃ ⌠ ̆ ᴪ ꜚ ѿҩ 32 ᵝ ṿ ⱴ Ȃ

CPU-Timer 0 ԍѿ ̆ ғ ⌠ PIE ȂCPU- timer 1 Ӟ ̆ ғ

⌠ CPU INT13ȂCPU-Timer 2 ҹ QX-RTOS ̆ ғ CPU INT14Ȃ QX-

RTOS Ҍ ᶏ ̆CPU-Timer2 ԍѿ Ȃ

CPU-Timer 2 ץ Ҋᴋᵥѿҩץ ̔

 ̧  SYSCLK ( )

 ̧   ῤ 1 (INTOSC1)

 ̧   ῤ 2 (INTOSC2)

 ̧  X1 (XTAL)
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6.10 (DCC)

ԍ ԍ ԋҩ ᵀ ῀̆ ԋҩ ץ ‰

Ȃ ת ԍ Ҭ ׆̆ ῃ Ȃ

6.10.1 

DCC ץҊ :

 ̧  ᾛ ңҩ Ḥ ӊ Ḡ ᶛȂ

 ̧  ӈ Ὲ Ȃ

 ̧  ̆Ҍ Ȃ

 ̧  ↓ Ȃ

 ̧  ᾛ ҹ ҩ ѿҩ ׆̆ ֟ Ҍ ’Ȃ

6.10.2 DCCx(DCC0 and DCC1) ῀

6- 15. DCCx 0

0x0 XTAL

0x1 INTOSC1

0x2 INTOSC2

others Ḡ

6- 16. DCCx 1

0x0 PLLRAWCLK

others Ḡ
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7 

7.1 QX-IDE

ץ ľQXDSPC2000 ↓- ΐ Ŀ ̂ Ҋ̃̆Ҋ QX-IDEȂ

1. https://pan.baidu.com/s/1bfo-FDc_qO7cY8KOFM-vMg  : qide

2. https://pan.quark.cn/s/a4fccb17121f ̔B6Kg

QX-IDE ᶏ ľQX-IDE_User_Manual.pdfĿȂ

1̔QX-IDE

https://pan.baidu.com/s/1bfo-FDc_qO7cY8KOFM-vMg
https://pan.quark.cn/s/a4fccb17121f
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7.2 ᴏ

׃ 7.2.1

QXS320f 3 DSP ᴏ ̆

̂1̃ Һ ̔ ȁפ

̂2̃ ̔

̂3̃ ̔FT2232HL̆ USB/JTAG

FT2232HL Board

USB
PHY

MPSSE

FT2232HL Chip

USB JTAG
Target
with
DSP

HW & OS

Interface card driver

JTAG Lib & API

Debug proxy

GDB

Host (PC)

2̔

7.2.2 

7.2.2.1 Һ

ҍDSPᴏ ῏ Һ ᴆ Ȃ

HW & OS

Interface card driver

JTAG Lib & API

Debug proxy

GDB

Host (PC)

Interface 
card

USB

3̔ Һ ᴆ

Һ USB ̆ Ҋץ №

1) ꜚ̔ᶏ Һ

2) JTAG Lib API̔ ᴆ̆ USB/JTAGᵬ ₱

3) GDB̔ ԍGNU DebuggerҹDSP └

4) ף ̔ JTAG API JTAG ץ̆ GDB JTAG APIӊ Ȃ
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GDB ₮ פ ף JTAG API ̆ ף

ҹ GDB packet GDB

7.2.2.2 

JTAG Ȃ

7.2.2.3 

Һ ȁ Ṣꜛ ץ USB JTAG ԑ Ȃ

Ȃ

FT2232HL Board

USB
PHY

MPSSE

FT2232HL Chip

USB JTAGHost
(PC)

Target
with
DSP

4̔

FTDIῈ FT2232HL Ȃ ѿ ҹUSB 2.0 Һ ̕

ѿ UART/FIFO Ȃ

╠ DSPᴏ ̆ MPSSÊMulti-Protocol Synchronous Serial Engine

̃̆ᵬҹJTAG Ȃ

https://ftdichip.com/
https://ftdichip.com/products/ft2232hl/
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8 

8.1 LQFP100 PIN

8.2 LQFP64 PIN
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8.3 VQFN56 PIN
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8.4 CQFN56 PIN
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9 Ḫ

9.1 Ḥ

9-1. Ḥ

֟

↓

Ḡ ‰ / ᵬ

QXS320F280049PZS RevB LQFP PZ 100 Green (RoHS& ) Sn Level- 3- 260C- 168HR( 3

- ԍ ԍ260£C- 168

)

-40£C125£C

QXS320F280049PMS RevB LQFP PM 64 Green (RoHS& ) Sn Level- 3- 260C- 168HR( 3

- ԍ ԍ260£C- 168

)

-40£C125£C

QXS320F280049RSHS RevB VQFN RSH 56 Green (RoHS& ) Sn Level- 3- 260C- 168HR( 3

- ԍ ԍ260£C- 168

)

-40£C125£C

QXS320F280049TCAZ RevB CQFN TCA 56 Green (RoHS& ) Sn Level- 3- 260C- 168HR( 3

- ԍ ԍ260£C- 168

)

-40£C200£C
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9.2 Tary Ḥ

9.2.1 VQFN56

9.2.2 LQFP64
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9.2.3 LQFP100
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9.3 
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ῗԓԃ

ӽ Ὲ ѿ Ғҙ IP ᴑҙȂ ױ

֟ ץ Ḥ ̂DSP̃ҹҺ̆ץ └ ̂MCŨ ֟ ҹ

↓֟ ̆Һ ȁ └ȁᾣᴟ └ Ȃ

Ὲ ҙ Ғ ̆ ̆ΐ

ү ̕ ⱳ ֟ ̆ └

⌠ ѿ Ȃ ῤҹ Ҍ ΐ ᵣ ӈȁ

ȁ ⌠ GDS ῃ ץ̆ ΐ ȁ ₱

ῃ ᵝ ⱬ Ȃ

ױ ᴨל ԍ׆ פ ⌠ῤ Ῥ⌠ ΐ ҹ Һ ȂῈ

╠ Ғ≠ ̆ Ғ≠ ֟ Ḡ

Ȃ

Ὲ ̔www.starrystonetech.com

̔qx001@starrystonetech.com

̔0551- 68168580

Ὲ ̔ ⇔ҙ֟ҙ 2 F1 21

http://www.starrystonetech.com/
mailto:qx001@starrystonetech.com
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