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SR SINE

TEC QXS320F280049RevA
PP 8
PP 9
PP PRRPPPPPPPTN 10

PP RRPPPPPRPPTN 11
G PP 12
G R PP 13
G 00 PRSP PPPPPT 13
PP PPPPPPPT 14
PP 14
PP PPPTT 17
PP PTPTT 37
L 00 PP 37

L PP 41
e 70 PP 49
4.3.4 W A G e 50

B4 GPIO ..ot e e 51
441 GPIO 51
4.4.2 ADC AlO 53
4.4.3 GPIO KB AR e 54
4.4.4 GPIO X-BAR EPWM X-BAR ..o 56

4.5 GPIO s 57
PP PPPTPT 58
5 TP PUPPPPPPPPTN 59
5 00 PP RUPPPPPPPPPN 59
5.2 E S D e 60
ST PP PPPPPPPPRPPIN 60
5 TP RUPPPPPRPPTN 61
DAL 61



SIAMN

N=

TEC QXS320F280049RevA

5 PP 62
S PP 63

0 T PP 64

5 7. 2 TP PPTTRTPN 66
5 7 TP 67
5.0, L P e e 67
5.0, 2 P e 68
5.0.3 P e 69
5.6.4 RSH e 70

5 70 PP PPN 71
S O UUPPTRTRPPPIN 72
5.8.1 AD e 80

5 . 701 PP 82

D.8. L. 2 AD e eaaan 82

5.8.L.3 AD C e 82
5.8.1.3.1 AD C e 83
5.8.1.3.2 ADC ettt aaaaans 84
5.8.1.3.3 AD C e 85

5.8.2 (PGA) oottt ettt ettt ettt 86
0.8, 2. L PG A e 87

S 78 2T 90
5.8.3. L e 90

5.8.4 Buffered (DAC) e 91
5.8.4.1 Buffered DAC 92

5.8.5 (CMPSS) .o, 93

G 0 PSRN 94
5.9.1 (ECAP) ettt ettt ettt ettt ettt ettt 94

5.0, 0.1 EC AP e 96

5.9.2 (HRCAPGB—HRCAPT)....c..oeeeeeeeeeeeeeeeeeeeeeeeeeeeeres 97
0.0.2. L HRC AP e 99



SR SINE

TEC QXS320F280049RevA
5.9.3 (EPWIM) ..o 101
B.9.3.1 et 104
5.9.3.2 8PWM et 104
5.9.33  ADC 106
5.9.4 (HRPWM) ..o 107
B.OALHRPWM et 107
5.9.5 (EQEP) ..ot 108
5.95.1€0EP e 109
5.9.6 T-A (SDFEM) .ot 110
5.9.6.1 SDFEM e 111
5.9.6.2 SDFM GPIO oot 114
BiL0 e, 116
5.10.1 (CAND oot 116
5.10.2 S B W W R D W A N 118
5.10.2.112C e 121
5.10.3 (PMBUS)  eeoeeeeeeeeeeee e 123
5.10.4 (SCI) oottt ee et eee e 126
5.10.5 (SPI) ettt 128
B.10.5.1 SPL e 130
B.10.6 SPl e 134
5.10.7 (LIND et 136
5.10.8 (FSI) ettt 137
B.L0.8. L FSI oot 138
B.L0.8.2 FSI oot 140
5.10.8.3 FSIRX et 142
B.10.8.AFSISPL et 142
DLl ettt 144
BiALl e 144
BiLL.2 ettt 146
B2 e, 151



SR SINE

TEC QXS320F280049RevA
G PSPPI 153
G 0t PRSPPI 153
8.2 e e e et eeeeeaaeeeeeeaaeeeeeeaaeeeeetaeeeeeea e eeeaa e eera e aeeraans 154
G PP 155
G 00 PP 155
6.3.2 Flash e 159
6.3.2. 1 Flash 159
B.3.3.2 e 160
G 70 PP RRP PP 164
6.3.3.1 CPU RAM (GSDX RAM) ..., 164
6.3.3.2 IPC RAM (IPC CPUX_RAM) ...uiiiiiiiiiiieeeiiiee et eeeeeeees 164
6.3.3.3 CPU RAM (GSIX RAM)...tiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieineensrneenrennnnnnnnnne 164
6.3.3.4 CPU RAM (BOOT RAM) ...iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnee 164
6.4 - LB PRER RN 164
L I 0922 ) PSPPI 166
G LG 700 PRSP 166
GG 7P 166
6.6.3 (FPUD) et 166
6.6.4 (TMIU) ettt ettt 166
6.6.5 Viterbi VCU e 167
6.6.5.1 ViIterbi oo, 167
6.6.5.2 CRC 167
B.6.5.3 e e e na e aee 168
6.6.6 EINTDIV e 168
6.7 (DVA) oottt 169
G PSP 171
N I G922 ) U UPPPPT 171
6.10 (91010 TR SO STORRTPTRTRTPTRPPS 172
G 00 1 ST 172
6.10.2 DCCX(DCCO and DCC1) e 172



SR SINE

TEC QXS320F280049RevA
PP 173
7.1 QXAIDE .o 173
PP 174
7 PP 174
PP 174
12 2. e 174
AP P PP PSP RUPPPPRPPPI 175
12 2.3 e 175
PP 176
8.1 LQFPILOO PIN ...ttt e e s e 176
8.2 LQFPOBA PIN ... e 176
8.3 VQFNDSG PIN ..o e e e e e e e enane 177
8.4 COQFINSG PIN ...ttt e et e e e e e e e e e e e e e e e e s n e e e e e eeennnns 178
S I — . B B A W - ol o B YA N 179
9.1 R R A AR A 179
9.2 e e B B R B, 179
.......................................................................................................................... 180
A e B L L 182



SR SINE

TEC QXS320F280049RevA
1
32 CPU _ 2 UART (SCl)
~ 150 MHz -1 (LIN)
_ IEEE 754 (FPU) _1 (FSI)
- (TMU)
_ Viterbi/ (VCul) _ 3 3MSP32 (ADC)
21
_ 1MB FLASKECC ) ADC 4 (PPB)
_ 512KB SRAM(ECC / ) -2 12 (DAC)
2568  RAM 2568 RAM - 7 12 (DAC)
(CMPSS)
- 10MHz -7 (PGA)
10MHz
20MHz
) _ 24 ePWM
) 16 (110ps)HRPWM
12V 1 33VI0
_ 1.2V VREG (T2)
) (BOR) _ 7 (eCAP)
2 (HRCAP)
s OMA) _ 2 CWICCW
_ 38 GPIO (eQEP)
] o1 4 - (SDFM)
_ (ePIE) QXFastFOC
] - (FOC)
(LPM)
) (ERAD) _ 100 LQFP
_ 64  LQFP
_1 (PMBUS) - 56 VQFN
_1 (12C) -5 QQFN )
_ 2 (CAN)
_ 2 (SPI) Qspl - -40 125

40 200 (56 )
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BLDC
BLDC

UPS
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SR SINE

TEC QXS320F280049RevA
3
QXS320F280049RevA Tl TMS3Z28004x 32
QXS320F280049RevA Tl C28x 32 CPU 150MHz
QXS320F280049RevA FPU TMU VCU FPU 32
T™MU , VCU
QXS320F280040A CPUO CPU1
QXS320F280049RevA 12

3MSPS ADC

PGA
( ePWM/HRPWM eCAP)
4 SDFM > -A
SPI SCI 12C LIN  CAN2.0 CAN FD
QXS320F280049RevA
PMBus FSI

(ERAD)

QXS320F280049RevA 256KB RAM 256KB RAM 1MB Hash
QXS320F280049RevA  8KB bootloader RAM
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SYRRYSNE
TELC|
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3.1

core_debuc

core
‘ DU ‘ ‘ TIME‘ ‘ WDT‘
1 H H
cored
PIC
[ (] [ (g [l =0
EPIE
INSN RAM—re < DATA RAM
IPC H
corel
PIC
:
—event/interrupt # EPIE‘
INSN_RAM_SLAVE 1 { 1 DATA_RAM_SLAVE
‘ DU ‘ ‘TIME‘ ‘WDT‘
COREO_MATER CORE1_MATER
-] |
BUSTOP
] ] T
BOOT_MATER DMA_MATER debug_MATER
BOOT BUS2BUS BUS2BUS BUS2BUS BUS2BUS  FLASH_CTRL DEBUG
Peripheral
ECAP x7
DCC 12C uart x2 (HR x2) GPIO ADC x3 CAN x2 FSIRX
. EPWM x24
SYS_CTRL PMBUS SPiX2 ¢ ryie NPUT_BAR DACx2 FSITX
e — CGU DLIN EQEP X2 EPWM_BAR PGAX7 FLASH ‘
DMA_CTRL SDFM x4 OU;F';UT—B CMPSS x7
BAR_FLAG
2333
I0_CTRL
L1131 L
$$$::<:«
[
GPIO MUX
3-1



SR SINE

TEC QXS320F280049RevA
3.2
QXS320F280049RevA
150 MHz
|[EEE754 FPU)
TMU
VCUI
IRAM 256KB
DRAM 256KB
FLASH 1MB
DMA 6
32 CPU 6 3
1
1
o GPIO 38/23/22
AIO 21/14/12
(ERAD)
8
3
12- bit ADC 3M
21
(PPB) 4
7/6/5
(CMPSS) DAC 12bit
12- bit DAC 2
7/514
(PGA) 36122448
PMBus 1
12C 1
CANFD( CAN2.0) 2
SPI 2
ScClI 2
LIN 1
FSI 1
16bit/32bit EMIF ]
EPWM 24
EPWM HRPWM.10ps 16
HHRPWM(45ps) ]
eCAP eCAP 7
HRCAP 2
eQEP 2
s -A SDFM 4122
AT -40 ~125
100 LQFP
64 LQFP
56 VQFN
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3.3

QXS 320 F 280049 Pz S

‘ = Tray
R = Tape and Reel

QXM = MPW
QXS =

- Q1 = AEC Q100 Grade 1

320 = QXS320 MCU

A = -40N ~85N

T= -40N ~105N
F=FLASH FLASH S = -40N ~125N
C =CMOS FLASH H = -40N ~150N

280049 PZ =100 - pinLQFP
PM =64 -pin LQFP
RSH = 56- pin VQFN
3-2
3.3.1.
RevA QXS320F280049RevA

QX-IDE
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v O 451 VSS
VSS_S 82 uhb cua
vrBsW []es 431 PGA7_IN
GP107 []84 42|71 PGA7_GND
GP1040 [} 85 4] BO
VSS []es 40 ] A10,B1,C10,PGA7_OF
VDD |87 39 ] B4,C8,PGA4 OF
VDDIO []ss 38[] A9
GPI05 89 371 A8,PGA6_OF
GPI09 []90 36| ] A4,B8,PGA2_OF
GP1039 []ot 351 A5
GP1059 |: 92 34 :l VDDA
GP1010 []9s 33[ 1 VSSA
GPT034 [J94 32 ] PGA2_GND,PGA4_GND,PGA6
GPI015 []95 31 ] C3,PGA4_IN
GPI014 []ee 30| ] PGA2_IN
GPI06 []97 29[ ] C1
GPI030 []98 281 C5,PGA6_IN
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GP102 | 50 31 [ ] GgpPio11
¢pro1 ] 51 30 [ ] GPIO12
GPTOO [ | 52 29 | 1 GPIO2
VDDIO SW [| 53 28 | ] vDDIO
vsw [ 54 27 |1 vDD
vss_SW ] s5 26 |]Vvss
VEBSW [_| 56 25 [ ] A10,B1,C10,PGA7_OF
GP107 (| 57 24 | ] B4,C8,PGA4_OF
vss [] 58 23 | ] A4,B8,PGA2_OF
VDD [ | 59 22 |1 VDDA
voDIo [_| 60 21 [ ] VvssA
GPI05 [] 61 20 [ ] PGA2_GND,PGA4_GND,PGA¢
GP109 | 62 19 [ C3,PGA4_IN
GP1010 ] 63 18 [] C1,PGA2_IN
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SRRYSIN=
TEC QXS320F280049RevA
6-1.
100PZ | gapm | serSH
A0 | ADC-A 0
B1S ' ADCB 15
c15 |
DACA_OUT 23 15 13 . ADC-C 15
AI0231 | DAC-A
ADC 231
AL | ADC-A 1
DACB_OUT
- 0O DAC-B
IAI0232 22 14 12
| ADC 232
A0 | ADC-A 10
Bl [ ADC-B 1
c10 |
ADC-C 10
PGA7 OF 3
CMP7_HPO | PGA-7
40 25 23
CMP7_LPO | CMPSS.7
AI0230
| CMPSS-7
ADC 230
A2 | ADC-A 2
B6 ' ADCB 6
PGAL OF -
CMP1_HPO | PGA-1
CMP1_LPO 9 o 8 | CMPSS-1
AI0224
| CMPSS-1
ADC 224
A3 | ADC-A 3
CMP1_HP3 | CMPSS.1
CMP1_HNO |
CMP1_LP3 | CMPSS-1
CMP1_LNO 10 | CMPSS-1
AI0233
| CMPSS-1
ADC 233
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SR SINE

TEC QXS320F280049RevA
A4 ADC-A 4
BS
ADC-B 8
PGA2_OF
CMP2_HPO PGA-2
23 21
CMP2_LPO 36 CMPSS-2 0
AI0225
CMPSS-2 0
ADC 225
A5 ADCA 5
CMP2_HP3
= CMPSS-2 3
CMP2_HNO
CMP2_LP3 35 CMPSS-2 0
CMP2_LNO CMPSS-2 3
AI0234
CMPSS-2 0
ADC 234
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SR SINE

TELC QXS320F280049RevA
100PZ| g4pM ls6RSH

A6 ADC-A

PGA5_OF PGAS

CMP5_HPO

CMP5_LPO 6 6 CMPSS-5 0

AIO228 CMPSS-5 0
ADC 228

A8 ADC-A

PGA6_OF PGAG

CMP6_HPO

CMP6 LPO 37 CMPSS-6 0

AlIO229 CMPSS-6 0
ADC 229

A9 ADC-A

MP6_HP

CMPe_HP3 CMPSS-6 3

CMP6_HNO

CMP6_LP3 CMPSS-6 0

CMP6_LNO 38 CMPSS-6 3

IAlO236
CMPSS-6 0
ADC 236

BO ADC-B

CMP7_HP3 CMPSS-7 3

CMP7_HNO

CMP7 LP3 CMPSS-7 0

CMP7_LNO 4l CMPSS-7 3

Al0241
CMPSS-7 0
ADC 241

B2 ADC-B

c6
ADC-C

PGA3_OF

CMP3_HPO PGA-3

CMP3_LPO ! ! 6 CMPSS-3 0

AlO226
CMPSS-3 0
ADC 226
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SR SINE

TEC QXS320F280049RevA
B3 ADC-B 3
DAC ADC
DAC VSSA
DAC | 100pF DAC
1uF
CMPSS-3 3
CMP3_HP3 I CMPSS-3 0
8 8 7
CMP3_HNO I CMPSS-3 3
CMP3_LP3 I
- CMPSS-3 0
CMP3_LNO [
IAI0242 [ ADC 242
B4 | ADC-B 4
cs
' ADC-C 8
PGA4 OF o
CMP4_HPO | PGA-4
24 22
CMP4_LPO 39 | CMPSS-4 0
AI0227
I CMPSS-4 0
ADC 227
co | ADC-C 0
MP1 HP1
CMPL] ' CMPSS-1 1
CMP1_HN1 ,
CMP1_LP1 | CMPSS-1 1
12 10
CMP1_LN1 19 | CMPSS-1 1
AI0237
| CMPSS-1 1
ADC 237
c1 | ADC-C 1
CMP2_HP1 |
CMPSS-2 1
CMP2_HN1 |
CMP2_LP1 CMPSS-2 1
— |
1 1
CMP2_LN1 29 8 6 | CMPSS-2 1
AI0238
| CMPSS-2 1
ADC 238
c14 | ADC-C 14
CMP7_HP1 | CMPSS.7 L
CMP7_HN1 |
CMP7 LPL CMPSS-7 1
- |
CMP7_LN1 44 | CMPSS-7 1
AI0246
I CMPSS-7 1
ADC 246




SARRY SINE
TEC QXS320F280049RevA
c2 ADC-C 2
CMP3_HP1 CMPSS.3 1
CMP3_HN1
CMP3_LP1 CMPSS-3 1
13 11
CMP3_LN1 21 CMPSS-3 1
AlO244
CMPSS-3 1
ADC 244
c3 ADC-C 3
CMP4_HP1
_ CMPSS-4 1
CMP4_HN1
~MP4 LP1 CMPSS-4 1
19 | 17
CMP4_LN1 sl CMPSS-4 1
IAlO245
CMPSS-4 1
ADC 245
ca ADC-C 4
CMP5_HP1 CMPSS.5 1
CMP5_HN1
CMP5_LP1 CMPSS-5 1
11
CMP5_LN1 1 CMPSS-5 1
IAlO239
CMPSS-5 1
ADC 239
c5 ADC-C 5
CMP6_HP1
- CMPSS-6 1
CMP6_HN1
CMP6_LP1 CMPSS-6 1
CMP6_LN1 28 CMPSS-6 1
IAlO240
CMPSS-6 1
ADC 240
PGA1_GND 14 10 9 PGA-1
PGAL_IN PGA-1
CMP1_HP2 18 12 10 CMPSS.1 5
CMP1_LP2
CMPSS-1 2
PGA2_GND 32 20 18 PGA-2
PGA2_IN PGA-2
CMP2_HP2
- CMPSS-2 2
CMP2_LP2 30 18 16
CMPSS-2 2
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SR SINE

TEC QXS320F280049RevA
PGA3_GND 15 10 9 | PGA-3
PGA3_IN I PGA-3
CMP3_HP2 I CMPSS-3 2
- 20 13 11
CMP3_LP2 |
CMPSS-3 2
PGA4_GND 32 20 18 | PGA-4
PGA4_IN I PGA-4
CMP4_HP2 31 ! CMPSS-4 2
19 17
CMP4_LP2 I
a CMPSS-4 2
PGA5_GND 13 10 9 I PGA-5
PGA5_IN I PGA-5
CMP5_HP2 I CMPSS-5 2
16 11
CMP5_LP2 I
CMPSS-5 2
PGA6_GND 32 20 18 | PGA-6
PGA6_IN I PGA-6
CMP6_HP2 8 I CMPSS-6 2
CMP6_LP2 I
- CMPSS-6 2
PGA7_GND 42 | PGA-7
PGA7_IN | PGA-7
CMP7_HP2 43 | CMPSS.7 2
CMP7_LP2 |
CMPSS-7 2
ADC-A
2.2uF VREFHIA  VREFLOA
VREFHIA 25 16 14 110
ADC-B
IO |2.2pF VREFHIB  VREFLOB
VREFHIB 24 16 14
ADC-C
2.2uF VREFHIC  VREFLOC
VREFHIC 24 16 14 110

22
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TEC QXS320F280049RevA
VREFLOA 27 17 |15 ADC-A
VREFLOB 26 | 17 15 ADC-B
VREFLOC 26 17 | 15 ADC-C
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SR SINE

TEC QXS320F280049RevA
56
100 PZ| s ot | Rer
GPIOO 048 12 o /0
79 | 52 | 47
EPWM1_A 1 0 ePWM-1 A
SPIA_D2 2 o SPI-AQSPI
6
I2CA_SDA /oD 2CA
GPIO1 048 12 /o Il
51 |46
EPWM1_B 1 8 o ePWM-1 B
SPIA_D2 o SPI-AQSPI
I2CA_SCL 6 iop  [l2c-A
GPIO2 04812 Vo Io2
EPWM2_A 1 o ePWM-2 A
OUTPUTXBARL 5 7 | s0 | 45 o X-BAR 1
PMBUSA_SDA 6 I/OD PMBus-A
SCIA_TX 9 ° -
FSIRXA_D1 10 |
FSIRX-A
GPIO3 04812 o I3
1
EPWM2_B ) s o) ePWM-2 B
OUTPUTXBAR2 . o) X-BAR 2
PMBUSA_SCL i 76 | 49 | a4 0D | EueA
SPIA_CLK 1o
SCIA_RX 10 I SPI-A
FSIRXA_DO I SgA
FSIRX-A
GPIO4 048 12 o /4
1
EPWM3_A ) 0 ePWM-3 A
SPIA_D3 5 75| 48 | 43 o SPI-A QSPI
OUTPUTXBAR3 6 o X-BAR 3
CANA_TX 10 o CAN-A
FSIRXA_CLK ESIRX-A
|
GPIOS 048 12 Vo /5
1
EPWM3 B . 0 ePWM-3 B
OUTPUTXBAR3 . g | 61 | 55 0 X-BAR 3
CANA_RX . ' CAN-A
|
SPIA_STE o /0 SPLA TE)
FSITXA D1 o FSITX-A

24




SR SINE

TEC QXS320F280049RevA

GPIO6 048 12 o /I 6

1
EPWM4_A ) o ePWM-4 A
OUTPUTXBAR4 X o YBAR 4
SYNCOUT

5 97 | 64 o PWM
EQEPL A . |
CANB_TX § o eQEP-1 A
SPIB_SOMI(QSPIB_ o CAN-B
D1) 9 o SPI-B (SOMI)  QSPI
FSITXA_DO

FSITX-A

25




SR SINE

TELC QXS320F280049RevA
100PZ | 64PM | 56RSH

GPIO7 048 12 o I

EPWM4_B ; o ePWM-4 B

OUTPUTXBARS . o X-BAR 5

EQEP1_B 5 84 57 52 I eQEP-1 B

CANB_RX ., I CAN-B

SPIB_SIMO(QSP! o o SPI-B (SIMO) QSPI

B_DO) o

FSITXA CLK FOITA

GPIO8 048 12 o /8

EPWMS5_A ; o ePWM-5 A

CANB_TX . o CAN-B

ADCSOCAO 5 o ADC ePWM ADC A

EQEP1_STROBE 5 74 47 42 110 eQEP-1

SCIA_TX , o SCI-A

SPIA_SIMO(QSPI o o SPI-A (SIMO)

A_DO) 0 /0D QSPI

I2CA_SCL © A

FSITXA D1 7 A

GPIO9 048 12 o /9

EPWM5_B ; o} ePWM-5 B

SCIB_TX 5 o SCI-B

OUTPUTXBARG 5 %0 62 56 o} X-BAR 6

EQEP1_INDEX . o eQEP-1

SCIA_RX , I SCI-A

SPIA_CLK 10 I/o SPI-A

FSITXA_DO o) FSITX-A

GPIO10 048 12 o /10

EPWM6_A ; o ePWM-6 A

CANB_RX 5 [ CAN-B

ADCSOCBO 5 o o o ADC ePWM ADC B

EQEPL A 6 [ eQEP-1 A

SCIB_TX § o} scI-B

SPIA_SOMI(QSPI 9 1o SPI-A (SOMI) QSPI

A _D1) 10 /0D

I2CA_SDA © 12C-A

FSITXA CLK FSITX-A

GPIO11 048 12 o /o1

EPWM6_B X ! . o ePWM-6 B

SCIB_RX 5 [ scI-B

OUTPUTXBAR? 5 52 31 28 o X-BAR 7

EQEP1 B , [ eQEP-1 B

SPIA_STE o Tle) SPI-A (STE)

FSIRXA D1 I FSIRX-A
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GPIO12 048 12 o) /12
1
EPWM7_A ) o ePWM-7 A
CANB_TX o] CAN-B
SPIB_D2 3 51 30 27 o SPIB QSPI
Tle)
EQEP1_STROBE 5 o Ep 1
SCIB_TX 6 | Zil 5
PMBUSA_CTL 7 | OMBUSA
FSIRXA DO 9
- FSIRX-A
GPIO13 048 12 o /13
1
EPWM7_B R o) ePWM-7 B
CANB_RX [ CAN-B
1o
SPIB_D2 3 50 29 26 / SPIB QSPI
110
eQEP-1
EQEP1_INDEX 5 Q
I SCI-B
SCIB_RX 6
; VoD PMBuUS-A
PMBUSA_ALERT
9 I FSIRX-A
FSIRXA CLK
GPIO14 048 12 o /14
1
EPWMS_A ) o ePWM-8 A
SCIB_TX 6 o SCI-B
OUTPUTXBAR3 , %6 o X-BAR 3
PMBUSA_SDA o I/OD PMBUS-A
SPIB_CLK 0 Ile} SPI-B
EQEP2_A [ eQEP-2 A
GPIO15 048 12 o /15
1
EPWMS_B o ePWM-8 B
SCIB_RX X [ SCI-B
95
SPIB_D3 3 /o SPIB QSPI
6 o X-BAR 4
OUTPUTXBAR4 /oD
PMBus-A
PMBUSA_SCL 7 us
SPIB STE 9 /o SPI-B (STE)
- [ i
EQEP2 B 10 eQEP-2 B
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GPIO16 048 12 o) /16
1
SPIA_SIMO(QSP! ) o SPI-A (SIMO) QSPI
A_DO) . o
CANB_TX c o] CAN-B
OUTPUTXBAR? ) 0 X-BAR 7
EPWM5_A , 54 33 30 0 ePWM-5 A
SCIA_TX o | SCI-A
SD1 D1 i o SDFM-1 1
EQEP1_STROBE /oD eQEP-1
PMBUSA_SCL 1 o PMBus-A
XCLKOUT
GPIO17 048 12 o /17
1
SPIA_SOMI(QS , 1o SPI-A (SOMI) QSPI
PIA_D1) |
3 o CAN-B
CANB_RX 5
55 34 31 o X-BAR 8
OUTPUTXBARS 6
| ePWM-5 B
EPWM5_B 7
— | SCI-A
SCIA_RX 9
- SDFM-1 1
SD1 C1 10
Yo, eQEP-1
EQEP1_INDEX
PMBus-A
PMBUSA_SDA
X2 ALT 68 41 38
GPI020 e /20
GPIO21 0 o ;21
/
VEBSW® / L VSW VDD
ALT 83 56 51
/
VSW() ALT 81 54 49
GPI024 0 48 12 1o | 24
1
OUTPUTXBAR1 ) o X-BAR 1
EQEP2_ A ] | cQEP-2 A
EPWM8_A 6 (e} ePWM-8 A
SPIB_SIMO(QSP! , o
& Do) . 56 o » | SPI-B (SIMO) QSPI
SD1 D1 /oD
- 11
PMBUSA_SCL o
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SCIA_TX B ol 1
o PMBuUs-A
ERRORSTS SCIA
ERRORSTS
GPIO25 048 12 Vo /25
1
OUTPUTXBAR2 ) o) X-BAR 2
EQEP2 B . | eQEP-2 B
SPIB_SOMI(QSPI § =7 1o
SPI-B SOMI) QSPI
B_D1) I ( ) Q
9
SD1_C1 10 o
FSITXA D1 11 /oD SDFM-1 1
PMBUSA_SDA ' FSITX-A
SCIA_RX PMBus-A
SCI-A
GPIO26 048 12 o /2
1,5
OUTPUTXBAR3 o YBAR 3
EQEP2_INDEX 9 l[e) eQEP-2
CANO_STBY 3 58 o CANA STBY
6 SPI-B
SPIB_CLK o
7 SDFM-1 2
SD1_D2
9 [ FSITX-A
FSITXA_DO
10 o PMBuUS-A
PMBUSA_CTL
I2CA_SDA 1 ! 12C-A
_ I/OD
GPIO27 048 12 o /27
1,5
OUTPUTXBAR4 o} X-BAR 4
EQEP2_STROBE X o) eQEP-2
CANL_STBY 3 59 N CANB STBY
5 SPI-B (STE)
SPIB_STE /o
7 SDFM-1 2
SD1_C2
9 [ FSITX-A
FSITXA_CLK
10 @) PMBus-A
PMBUSA_ALERT
1 /0D 12C-A
I2CA_SCL
_ I/OD
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SR SINE

TELC QXS320F280049RevA
10PZ | grpm | sersH
GPIO28 048 12 o /28
1
SCIA_RX [ SCI-A
o CANB STBY
CANL_STBY 2 o ePWM-7 A
EPWM7_A 3
o X-BAR 5
OUTPUTXBARS 5 - .
e -
EQEP1_A 6 1 2 3 l
| SDFM-1 3
SD1_D3 7
o eQEP-2
EQEP2_STROBE 9
o LIN-A
LINA_TX 10
o) SPI-B
SPIB_CLK 11
o ERRORSTS
ERRORSTS 13
GPI029 048 12 o /29
SCIA_TX 1 o SCI-A
N CANB STBY
2
CAN1_STBY o PWMT B
EPWM7_B 3
o X-BAR 6
OUTPUTXBARG 5 ]
e -
EQEP1_B 6 100 1 2 !
| SDFM-1 3
SD1_C3 7 Ser o
e -
EQEP2_INDEX 9 I/o
| LIN-A
LINA_RX 10 . 4 o
SPIB_STE 1 1o
ERRORSTS
ERRORSTS 13 o
GPIO30 048 12 o /30
1
CANA_RX | CAN-A
EPWM9_A 2 98 0 ePWM-9 A
SPIB_SIMO(QSPIB_ 3 o SPI-B (SIMO) QSPI
DO) 5 0
6
OUTPUTXBAR? , e} X-BAR 7
EQEP1_STROBE | eQEP-1
SD1 D4 SDFM-1 4
GPIO31 048 12 o /3
1
CANA_TX o} CAN-A
o
ePWM-9 B
EPWM9_B 2 o o
SPIB_SOMI (QS 3 o SPI-B (SOMI) QSPI
5
PIB_D1) . o
OUTPUTXBARS ; | X-BAR 8
EQEP1_INDEX o | eQEP-1
SD1_C4 SDFM-1 4
FSIRXA_D1 FSIRX-A
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SR SINE

TEC QXS320F280049RevA
100PZ | gapm | sersn
GPIO32 048 12 o /32
I2CA_SDA . /oD 12C-A
SPIB_CLK . o SPI-B
EPWMS_B . 64 40 37 o ePWM-8 B
LINA_TX LIN-A
6 o)
SD1. D3 § SDFM-1 3
FSIRXA_DO o | FSIRX-A
CANA_TX 0 | CAN-A
0
GPIO33 048 12 o /33
I2CA_SCL . /oD 12C-A
SPIB_STE . 1e) SPI-B (STE)
OUTPUTXBAR4 . = 32 29 o X-BAR 4
LINA_RX . LIN-A
SDb1_c3 ., ! SDFM-1 3
FSIRXA_CLK o ! FSIRX-A
CANA_RX ! CAN-A
10 |
GPIO34 048 12 1o /34
1 o4
OUTPUTXBAR1 o X-BAR 1
SPIB_D3 110 SPI-B QSPI
CANA STBY
CANO_STBY 3 O
PMBuUS-A
PMBUSA SDA /oD
GPIO35 048 12 1o /35
1
SCIA_RX ] | SCI-A
I2CA_SDA i /oD 12C-A
CANA_RX 5 | CAN-A
PMBUSA_SCL , /oD PMBuUS-A
LINA_RX o 63 39 36 I LIN-A
EQEPL A 0 [ eQEP-1 A
PMBUSA_CTL [ PMBuUS-A
15 JTAG
TDI I
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100PZ | gapm | sersn
GPIO37 048 12 1o /37
OUTPUTXBAR2 ! 0 X-BAR 2
SPIA_D3 2 o SPI-AQSPI
I2CA_SCL 3 I/OD 12C-A
SCIA_TX . 0 SCIA
CANA_TX . 61 37 34 0 CAN-A
LINA_TX , 0 LINA
EQEP1 B o | €QEP1 B
PMBUSA_ALERT 0 /oD PMBUS-A
JTAG
TDO 5 0
GPIO39 048 12 1o /39
EPWM10_A 5 91 (0] ePWM-10 A
CANB_RX 6 | CAN-B
FSIRXA_CLK 7 | FOIRXA
GPI040 048 12 o I 40
o CANA STBY
CANO_STBY 1
EPWM10_B 2 85 (o) ePWM-10 B
6 /0D PMBus-A
PMBUSA_SDA , ——
FSIRXA_DO . Io oy
SCIB_TX 0 | eQEP-1 A
EQEP1 A
GPIO41 0 48 12 /o /41
SPIA_CLK 1 o SPLA
SCIB_TX ) 0 ScCHB
CANA_RX 3 | CANA
EPWM6_A 5 o ePWAG A
I2CA_SCL 6 oD Ji2c-A
SD1. D2 , 48 | SDFM-1 2
EQEP2 A o | eQEP-2 A
PMBUSA_CTL 10 I PMBuS-A
XCLKOUT 1 o
GPI042 0 o I 42
GPI043 0 1o s
GPI044 0 1o I 44
GPI045 0 o /45
GPI046 0 o I 46
GPI047 0 o | 47
GPI048 0 o /48
GPI049 0 o /49
GPIOS0 0 o /50
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GPIO51 0 Vo fst
GPIO52 0 Vo I 52
GPIO53 0 Vo 53
GPIO54 0 Vo /54
GPIOSS5 0 Vo I %
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SR SINE
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100PZ | g4pM | 56RSH
GPIOS6 04812 1o /56
SPIA_CLK 1 o SPI-A
EPWM11_A 2 o ePWM-11 A
65 1o
EQEP2_STROBE 5 eQEP-2
SCIB_TX 6 © SCI-B
sD1_D3 7 ! SDFM-1 3
lle)
SPIB_SIMO(QSPI 9 SPI-B (SIMO)  QSPI
B_DO) 11 !
eQEP-1 A
EQEPL A
GPIO57 048 12 o | 57
SPIA_STE 1 o SPI-A (STE)
EPWM11_B 2 o
66 o ePWM-11 B
EQEP2_INDEX 5 eQEP-2
SCIB_RX 6 ! SCI-B
sD1_C3 7 ! SDFM-1 3
16
SPIB_SOMI(QS 9 SPI-B (SOMI)  QSPI
PIB_D1) 11 I
eQEP-1 B
EQEP1 B
GPIO58 048 12 o /58
EPWM12_A )
o) ePWM-12 A
OUTPUTXBAR1 5 o X-BAR 1
SPIB_CLK 6 67 I} SPI-B
SD1_D4 7 I
LINA_TX 9 A SDFM-1 4
CANB_TX 10 LIN-A
EQEP1_STROBE n o CAN-B
1o eQEP-1
GPIO59 048 12 o /59
EPWM12_B 2 @) ePWM-12 B
X-BAR 2
OUTPUTXBAR2 5 o)
9 SPI-B (STE)
SPIB_STE 6 1le}
sp1_ca ; | SDFM-1 4
LINA_RX 9 LIN-A
CANB_RX 10 ! CAN-B
EQEPL_INDEX 11 [ eQEP-1
110
test_mode 49 I}
TCK 60 36 33 | JTAG
JTAG
™S 62 38 3 1o
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VSS
VREGENZ 73 46 VREG VDDIO
100PZ | o1pu crE
“ o) X1 X2
69 42 39 3.3V GPIO19
MCU
XRSN 512  OSCCLK
XRSn  VDDIO 2.2kQ  10kQ
XRSN 2 3 4 I/OD XRSn  VSS
100nF
512 OSCCLK
XRSn VoL
1.2V VDD VSS
VDD 4,46, 4,27, 5, 24, 4.7uF
71 87 44, 59 41,53
3.3V 47pF
VDDA 22 20
134 VSSA 6000H@100MHz
3.3V
3 28,43, 25, 40, o o
VDDIO 47 60 54 0'1VF :
70 88 ~H
/ 3.3V
AT7p F
VDDIO_SW 80 53 48 VDDIO
VDDIO_SW  VDDIO
5 5, 26,
VSS 45 45,58
72 86 PAD
VSSA 12 33 21 19
VSS_SW 82 55 50 / vss
1) DCDCEN1 AMSEL
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SR SINE
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4.3
431
4-2,

GPIO [100PZ | 64PM [56 RSH
AO ADC-A 0 23 15 13
Al ADC-A 1 22 14 12
A2 ADC-A 2 9 9 8
A3 ADC-A 3 10
A4 ADC-A 4 36 23 21
A5 ADC-A 5 35
AB ADC-A 6 6 6
A8 ADC-A 8 37
A9 ADC-A 9 38
A10 ADC-A 10 40 25 23
Al0224 ADC 224 9 9 8
AlO225 ADC 225 36 23 21
AlO226 ADC 226 7 7 6
AlO227 ADC 227 39 24 22
AlO228 ADC 228 6 6
Al0229 ADC 229 37
Al0230 ADC 230 40 25 23
Al0231 ADC 231 23 15 13
AlO232 ADC 232 22 14 12
Al0233 ADC 233 10
AlO234 ADC 234 35
AlO236 ADC 236 38
AlO237 ADC 237 19 12 10
AlO238 ADC 238 29 18 16
Al0239 ADC 239 17 1
Al0240 ADC 240 28
AlO241 ADC 241 41
Al0242 ADC 242 8 8 7
AlO244 ADC 244 21 13 11
AlO245 ADC 245 31 19 17
AlO246 ADC 246 a4
BO ADC-B 0 41
B1 ADC-B 1 40 25 23
B2 ADC-B 2 7 7 6
B3 ADC-B 3 8 8 7
B4 ADC-B 4 39 24 22
B6 ADC-B 6 9 9 8
B8 ADC-B 8 36 23 21
B15 ADC-B 15 23 15 13
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GPIO [100PZ | 64PM [56 RSH
Co ADC-C 0 19 12 10
c1 ADC-C 1 29 18 16
c2 ADC-C 2 21 13 11
c3 ADC-C 3 31 19 17
ca ADC-C 4 17 1
c5 ADC-C 5 28
C6 ADC-C 6 7 7 6
cs ADC-C 8 39 24 22
C10 ADC-C 10 40 25 23
C14 ADC-C 14 44
C15 ADC-C 15 23 15 13
CMP1_HNO CMPSS-1 0 10
CMP1_HN1 CMPSS-1 1 19 12 10
CMP1_HPO CMPSS-1 0 9 9 8
CMP1_HP1 CMPSS-1 1 19 12 10
CMP1_HP2 CMPSS-1 2 18 12 10
CMP1_HP3 CMPSS-1 3 10
CMP1_LNO CMPSS-1 0 10
CMP1_LN1 CMPSS-1 1 19 12 10
CMP1_LPO CMPSS-1 0 9 9 8
CMP1_LP1 CMPSS-1 1 19 12 10
CMP1_LP2 CMPSS-1 2 18 12 10
CMP1_LP3 CMPSS-1 3 10
CMP2_HNO CMPSS-2 0 35
CMP2_HN1 CMPSS-2 1 29 18 16
CMP2_HPO CMPSS-2 0 36 23 21
CMP2_HP1 CMPSS-2 1 29 18 16
CMP2_HP2 CMPSS-2 2 30 18 16
CMP2_HP3 CMPSS-2 3 35
CMP2_LNO CMPSS-2 0 35
CMP2_LN1 CMPSS-2 1 29 8 7
CMP2_LPO CMPSS-2 0 36 13 11
CMP2_LP1 CMPSS-2 1 29 7 6
CMP2_LP2 CMPSS-2 2 30 13 11
CMP2_LP3 CMPSS-2 3 35 13 11
CMP3_HNO CMPSS-3 0 8 8 7
CMP3_HN1 CMPSS-3 1 21 8 7
CMP3_HPO CMPSS-3 0 7 13 11
CMP3_HP1 CMPSS-3 1 21 7 6
CMP3_HP2 CMPSS-3 2 20 13 11
CMP3_HP3 CMPSS-3 3 8 8 7
CMP3_LNO CMPSS-3 0 8 8 7
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GPIO [100 PZ 64PM (56 RSH

CMP3_LN1 CMPSS-3 1 21 13 11

CMP3_LPO CMPSS-3 0 7 7 6

CMP3_LP1 CMPSS-3 1 21 13 11

CMP3_LP2 CMPSS-3 2 20 13 11

CMP3_LP3 CMPSS-3 3 8 8 7

CMP4_HN1 CMPSS-4 1 31 19 17

CMP4_HPO CMPSS-4 0 39 24 22

CMP4_HP1 CMPSS-4 1 31 19 17

CMP4_HP2 CMPSS-4 2 31 19 17

CMP4_LN1 CMPSS-4 1 31 19 17

CMP4_LPO CMPSS-4 0 39 24 22

CMP4_LP1 CMPSS-4 1 31 19 17

CMP4_LP2 CMPSS-4 2 31 19 17

CMP5_HN1 CMPSS-5 1 17 11

CMP5_HPO CMPSS-5 0 6 6

CMP5_HP1 CMPSS-5 1 17 11

CMP5_HP2 CMPSS-5 2 16 11

CMP5_LN1 CMPSS-5 1 17 11

CMP5_LPO CMPSS-5 0 6 6

CMP5_LP1 CMPSS-5 1 17 11

CMP5_LP2 CMPSS-5 2 16 11

CMP6_HNO CMPSS-6 0 38

CMP6_HN1 CMPSS-6 1 28

CMP6_HPO CMPSS-6 0 37

CMP6_HP1 CMPSS-6 1 28

CMP6_HP2 CMPSS-6 2 28

CMP6_HP3 CMPSS-6 3 38

CMP6_LNO CMPSS-6 0 38

CMP6_LN1 CMPSS-6 1 28

CMP6_LPO CMPSS-6 0 37

CMP6_LP1 CMPSS-6 1 28

CMP6_LP2 CMPSS-6 2 28

CMP6_LP3 CMPSS-6 3 38

CMP7_HNO CMPSS-7 0 41

CMP7_HN1 CMPSS-7 1 44

CMP7_HPO CMPSS-7 0 40 25 23

CMP7_HP1 CMPSS-7 1 44

CMP7_HP2 CMPSS-7 2 43

CMP7_HP3 CMPSS-7 3 41

CMP7_LNO CMPSS-7 0 41

CMP7_LN1 CMPSS-7 1 44

CMP7_LPO CMPSS-7 0 40 25 23
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GPIO | 100PZ| 64PM |56 RSH
CMP7_LP1 CMPSS-7 1 | 44
CMP7_LP2 CMPSS-7 2 | 43
CMP7_LP3 CMPSS-7 3 | 41
DACA_OUT DAC-A ) 23 15 13
DACB_OUT DAC-B ) 22 14 12
PGAL_GND PGA-1 | 14 10 9
PGAL_IN PGA-1 | 18 12 10
PGA1_OF PGA-1 (6] 9 9 8
PGA2_GND PGA-2 | 32 20 18
PGA2_IN PGA-2 | 30 18 16
PGA2_OF PGA-2 o 36 23 21
PGA3_GND PGA-3 | 15 10 9
PGA3_IN PGA-3 | 20 13 11
PGA3_OF PGA-3 o 7 7 6
PGA4_GND PGA-4 | 32 20 18
PGA4_IN PGA-4 | 31 19 17
PGA4_OF PGA-4 0 39 24 22
PGA5_GND PGA5 | 13 10 9
PGA5_IN PGA-5 | 16 11
PGA5_OF PGA-5 o 6 6
PGA6_GND PGA-6 | 2 20 18
PGA6_IN PGA-6 | 28
PGA6_OF PGA6 ) 37
PGA7_GND PGA-7 | 42
PGA7_IN PGA-7 | 43
PGA7_OF PGA-7 o 40 25 23

DAC
ADC DAC
VDAC VSSA 100pF | 8 8 7
DAC
1pF
ADC-A
VREFHIA - é/ 25 16 14
VREFLOA
ADCB
VREFHIB VREFOD (')’ “ ° B
VREFLOB
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GPIO [100PZ | 64PM [56 RSH
ADC-C
2.20F
VREFHIC 24 16 14
VREFHIC VREFLOC 1o
VREFLOA ADC-A [ 27 17 15
VREFLOB ADC-B [ 26 17 15
VREFLOC ADC-C [ 26 17 15
4.3.2
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4-3.
GPIO [100PZ | 64PM |56 RSH
ADCSOCAO AADC ePWM ADC 0 8 74 47 42
ADCSOCBO BADC ePWM ADC 0 10 93 63
5 89 61 55
30 98
CANA_RX CAN-A | 33 53 32 29
35 63 39 36
41 48
4 75 48 43
CANA_TX CAN-A ol 31 99
32 64 40 37
37 61 37 34
26 58
CANO_STBY CAN-A stby o| 34 94
40 85
7 84 57 52
10 93 63
13 50 29 26
CANB_RX CAN-B I o " 2
39 91
59 92
6 97 64 1
8 74 47 42
CANB_TX CAN-B o| 12 51 30 27
16 54 33 30
58 67
27 59
CAN-B stby o| 28 1 2 3
CANL_STBY - 100 2 5
EPWML_A ePWM-1 A o 0 79 52 47
EPWM1_B ePWM-1 B 0 1 78 51 46
EPWM2_A ePWM-2 A o 2 77 50 45
EPWM2_B ePWM2 B o 3 76 49 44
EPWM3_A ePWM3 A o 4 75 48 43
EPWM3_B ePWM3 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
EPWMS5_A ePWM5 A o 8 74 47 42
16 54 33 30
EPWMS5_B ePWM5 B o 9 90 | 62 56
17 55 | 34 31
EPWM6_A ePWM6 A o| 10 93 63
4 48
EPWM6_B ePWM6 B 0 11 52 31 28
EPWM7_A ePWM-7 0 12 51| 30 | 27
28 1 2 3
50 29
EPWM7 B ePWM-7 B 0 13 100 1 26
29 2
EPWMS_A ePWM-8 A o 14 96
24 56 35 32
EPWMS_B ePWM8 B 0 15 95
32 64 40 37
EPWM9_A ePWM-9 o 30 98
EPWM9_B ePWM9 B 0 31 99
EPWM10_A ePWM-10 A o 39 91
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EPWM10_B ePWM-10 B o] 40 85
EPWM11_A ePWM-11 A o] 56 65
EPWM11 B ePWM-11 B o] 57 66
EPWM12_A ePWM-12 A o] 58 67
EPWM12 B ePWM-12 B o] 59 92
6 97 64 1
10 93 63
28 1 2 3
EQEP1_A eQEP-1 A [ o 63 39 36
40 85
56 65
7 84 57 52
11 52 31 28
EQEP1_B eQEP-1 B I 29 100 1 2
37 61 37 34
57 66
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GPIO [100PZ | 64PM [56 RSH
9 90 62 56
29 26
EQEP1_INDEX eQEP-1 I/ 13 0 34 31
o 17 55
31 99
59 92
8 74 47 42
12 51 gg gg
EQEP1_STROBE eQEP-1 I/ 16 54
(0] 30 98
58 67
14 96
EQEP2 A eQEP-2 A [
QEP2_ Q 24 56 35 32
41 48
EQEP2_B eQEP-2 B 15 95
25 57
26 58
EQEP2_INDEX - I
QEP2_ eQEP-2 o/ 29 100 1 2
EQEP2_STROBE eQEP-2 I/ % 59
o 1 2 3
56 e
24 56 35 32
ERRORSTS 28 1 2 3
ERRORSTS o 29 100 1 2
4 75 48 43
FSIRXA_CLK FSIRX-A | 13 50 29 26
33 =3 32 29
39 91
3 76 49 44
FSIRXA_DO FSIRX-A [ 12 51 30 27
32 64 40 37
40 85
2 77 50 45
FSIRXA_D1 FSIRX-A [ 11 52 31 28
31 99
7 84 57 52
FSITXA_CLK FSITX-A o) 10 93 63
27 59
6 97 64 1
FSITXA DO FSITX-A o) 9 o 62 56
26 cs
5 89 61 55
FSITXA D1 FSITX-A o) 8 74 47 12
25 57
GPIOO 0 I/ 0 79 52 47
0
GPIO1 1 I/ 1 78 51 46
0
GPIO2 2 I/ 2 77 50 45
0
GPIO3 3 I/ 3 76 49 44
0
GPIO4 4 I/ 4 75 48 43
0
GPIO5 5 I/ 5 89 61 55
0
GPIO6 6 I/ 6 97 64 1
0
GPIO7 7 I/ 7 84 57 52
0
GPIO8 8 I/ 8 74 47 42
0
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GPI09 /9 I/ 9 90 62 56
0
GPIO10 /10 I/ 10 93 63
0
GPIO11 /o1 I/ 11 52 31 28
0
GPIO12 /12 I/ 12 51 30 27
0
GPIO13 /13 I/ 13 50 29 26
0
GPIO [100PZ | 64PM [56 RSH
GPI014 /14 lle} 14 9
GPIO15 /15 110 15 95
GPIO16 /16 110 16 54 33 30
GPIO17 /17 e} 17 55 34 31
GPIO18 /18
GPI020 /20 110
GPI021 /21 10
GPIO22 — o
GPI1023 /23 10
GP1024 /24 o) 24 56 35 32
GPI025 /25 e} 25 57
GPI026 /I 26 10 26 58
GPI1027 /27 10 27 59
GPI028 /28 lle} 28 1 2 3
GPI029 /29 10 29 100 1 2
GPIO30 /30 lle} 30 98
GPI031 /3 10 31 99
GPI032 /32 lle} 32 64 40 37
GPI033 /33 10 33 53 32 29
GPI034 /I 34 lle} 34 94
GPIO35 /35 lle} 35 63 39 36
GPIO37 /37 lle} 37 61 37 34
GPI039 /39 110 39 91
GPI040 /40 10 40 85
GPI1041 /4 110 41 48
GPI1042 /42 110 42
GPI043 /43 10 43
GP1044 /I 44 110 a4
GPI045 /45 10 45
GPI046 /46 110 46
GPI047 | 47 10 47
GP1048 /48 e} 48
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GPIO49 /49 o) 49
GPIO50 /50 7o) 50
GPIO [100PZ | 64PM [56 RSH
GPIO51 /51 7o) 51
GPIO52 /52 10 52
GPIO53 / 53 7o) 53
GPIO54 /54 10 54
GPIO55 / 55 7o) 55
GPIO56 /56 o) 56 65
GPIO57 /57 o) 57 66
GPIO58 / 58 10 58 67
GPIO59 /59 o) 59 92
1 78 51 46
8 74 47 42
27 59
I2CA_SCL 12C-A D|/o s o3 - -
37 61 37 34
41 48
0 79 52 47
10 93 63
I2CA_SDA 12C-A | 26 58
D 32 64 40 37
35 63 39 36
29 100 1 2
LINA_RX LIN-A | 33 53 32 29
h 35 63 39 36
59 92
28 1 2 3
32 64 40 37
LINA_TX LIN-A o| 37 61 37 34
58 67
2 77 50 45
OUTPUTXBARL X-BAR 1 o| 24 56 35 32
34 94
58 67
3 76 49 44
OUTPUTXBAR2 X-BAR 2 o| 2 57
37 61 37 34
59 92
4 75 48 43
OUTPUTXBAR3 X-BAR 3 o) 5 89 61 55
14 96
26 58
6 97 64 1
OUTPUTXBAR4 X-BAR 4 o| 15 95
27 59
33 53 32 29
OUTPUTXBAR5 X-BAR 5 o) 7 84 57 52
28 1 2 3
9 90 62 56
OUTPUTXBAR6 X-BAR 6 O| 29 100 1 2
11 52 31 28
OUTPUTXBAR? X-BAR 7 O| 16 54 33 30
30 98
OUTPUTXBARS X-BAR 8 o) 17 55 34 31
31 99
13 50 29 26
PMBUSA_ALERT PMBus-A | 57 59
37 61 37 34
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12 51 30 27
PMBUSA_CTL PMBus-A 1| 26 58
35 63 39 36
GPIO  [100PZ | 64PM [56 RSH
3 76 49 44
15 95
PMBUSA_SCL PMBus-A /o | 16 54 33 30
24 56 35 32
35 63 39 36
41 48
2 77 50 45
14 96
17 55 34 31
PMBUSA_SDA PMBus-A ol S o
34 94
40 85
3 76 49 44
9 90 62 56
SCIA_RX SCI-A I 17 55 34 31
25 57
28 1 2 3
35 63 39 36
2 77 50 45
8 74 47 42
16 54 33 30
SCIA_TX SCI-A ol 5 o6 = 2
29 100 1 2
37 61 37 34
11 52 31 28
SCIB_RX SCI-B | 13 50 29 26
15 o
57
9 90 62 56
10 93 63
12 51 30 27
14 96
SCIB_TX SCI-B o) 0 85
41 48
56 65
SD1_C1 SDFM-1 I 17 55 34 31
25 57
SD1_C2 SDFM-1 | 27 59
29 100 1 2
SD1_C3 SDFM-1 I 33 53 32 29
57 66
SD1_C4 SDFM-1 I 31 99
59 92
sD1_D1 SDFM-1 1| 16 54 33 30
24 56 35 32
SD1 D2 SDFM-1 I 26 58
41 48
28 1 2 3
SD1_D3 SDFM-1 I 32 64 40 37
56 65
30 98
SD1 D4 SDFM-1 | 58 67
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SR SINE

TELC QXS320F280049RevA
3 76 49 a4
SPIA_CLK SPI-A 10 9 90 62 56
a1 48
56 65
SPIA_SIMO(QSPIA_DO) SPI-A (SIMO) o| 8 74 a7 42
16 54 33 30
QSPI SPI-A data[0]
SPIA_SOMI(QSPIA_D1) SPI-A (SOMI) 110 10 93 63
QSPI SPI-A data[1] 17 %5 34 31
5 89 61 55
SPIA_STE SPI-A (STE) o] 11 52 31 28
57 66
0 79 52 a7
QSPIA_D2 QSPI QSPI-A data[2] | 1 78 51 46
4 75 48 43
QSPIA_D3 QSPI SPI-A data[3] o | 37 61 37 34
14 96
26 58
28 1 2 3
SPIB_CLK SPI-B o | 2 6 20 3
58 67
GPIO  [100PZ | 64PM [56 RSH
7 84 57 52
SPIB_SIMO(QSPIB_DO) SPI-B (SIMO)) I/ gg gg 35 32
; o)
QSPI QSPI-B data[0] 56 o
6 97 64 1
SPIB_SOMI(QSPIB_D1) SPI-B (SOMIY) I/ gi g;
; o
QSPI QSPI-B data[1] 57 66
15 95
27 59
SPIB_STE SPI-B (STE) I/ 29 100 1 2
o] 33 53 32 29
59 92
I/ 12 51 30 27
QSPIB_D2 QSPI QSPI-B data[2] o 13 20 50 56
1/ 15 95
QSPIB_D3 QSPI QSPI-B data[3] o 24 o
SYNCOUT ePWM (o] 6 97 64 1
JTAG
DI [ 35 63 39 36
JTAG
TDO o) 37 61 37 34
/
VFBSW / - 83 56 51
L VSW VDD
VSW / - 81 54 49
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X2 I/ 68 41 38
0
XCLKOUT o 16 54 | 33 30
41 48
4.3.3
4-4,
/[100Pz | 64PM I56 RSH
(GPIO)
1.2v VDD
VSS 4.7uF
VDD H 4 46 27,4, | 24,41,
71 87| 44,59 | 5,53
3.3V
VDDA 22 2
47F VSSA 134 0
6000H@100MHz 3.3V
3.3V 110 3 47 | 28,43, | 25,40,
VDDIO
0.1uF 70 8g| 60 54
/ 3.3V
/
A7y F
VDDIO_SW VDDIO 80 53 48
VDDIO_SW
VDDIO
45 5 | 26,45
VSS , 45,
72 8 | 558 | PAD
VSSA 12 33 21 19
VSS_SW / 82
_ VSS 55 50
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43.4 JTAG
4-5, JTAG
/ 100 Pz | 64PM |56 RSH
(GPIO)
TCK JTAG I 60 36 33
JTAG
T™S 110 62 38 35
VREGENZ VSS VREG I 73 46
VDDIO
X1 X2
X1,X2 3.3V GPIO19 l[e] 69,6 42 39
8 41 38
MCU
XRSn
512  OSCCLK
XRSn
VDDIO 22kQ  10kQ
XRSn XRSn — VSS o 2 3 4
D
100nF
512 OSCCLK
XRSn VOL




S/RRYSINE
TEC QXS320F280049RevA
4.4.1 GPIO
0 48
1 2 3 5 6 7 9 10 11 13 [ 14 | 15
12
GPIOO EPWM1A | QSPIA_D2 I2CA_SDA
GPIO1 EPWM1B | QSPIA_D2 I2CA_SCL
OUTPUT | PMBUSA FSIRXA_D
GPIO2 EPWM2A SCIA_TX
XBAR1 SDA 1
OUTP OUTPUT | PMBUSA FSIRXA_D
GPIO3 EPWM2B SPIA_CLK| SCIA_RX
UT XBAR2) XBAR2 SCL 0
OUTPUT FSIRXA_
GPIO4 EPWM3A | QSPIA_D3 CANA_TX
XBAR3 CLK
OUTPUT_ FSITXA_
GPIO5 EPWM3B CANA_RX| SPIA_STE
XBAR3 D1
SPIB_
OUTPUT _ SOoMmI FSITXA_
GPIO6 EPWM4A SYNCOUT| EQEP1_A| CANB_TX
XBAR4 (QSPIB_ | DO
D1)
SPIB_
OUTPUT_ SIMO FSITXA_
GPIO7 EPWM4B EQEP1_B| CANB_RX
XBAR5 (QSPIB_ | CLK
DO)
SPIA_
EQEP1_ SIMO FSITXA_
GPIO8 EPWMS5A | CANB_TX| ADCSOCA SCIA_TX I2CA_SCL
STROBE (QSPIA D1
DO)
OUTPUT_| EQEP1_ FSITXA_
GPIO9 EPWMS5B | SCIB_TX SCIA_RX | SPIA_CLK
XBAR6 INDEX DO
SPIA_
SOMI FSITXA_
GPIO10 | EPWM6A | CANB_RX| ADCSOCHB EQEP1_A| SCIB_TX I2CA_SDA
(QSPIA_ CLK
D1)
OUTPUT_ FSIRXA_
GPIO11 | EPWM6B | SCIB_RX EQEP1_B| SCIB_RX | SPIA_STE|
XBAR7 D1
EQEP1_ PMBUSA_| FSIRXA
GPIO12 | EPWM7A | CANB_TX| QSPIB_D2 SCIB_TX
STROBE CTL DO
EQEP1_ PMBUSA_| FSIRXA
GPIO13 | EPWM7B | CANB_RX| QSPIB_D2 SCIB_RX
INDEX ALERT CLK
OUTPUT_| PMBUSA |
GPIO14 | EPWMS8A | SCIB_TX SPIB_CLK| EQEP2_A
XBAR3 SDA
OUTPUT_| PMBUSA |
GPIO15 | EPWMSB | SCIB_RX | QSPIB_D3 SPIB_STE| EQEP2_B
XBAR4 SCL
SPIA
- OUTPUT_ EQEP1_ | PMBUSA |
GPIO16 | SIMO CANB_TX EPWM5_Al SCIA TX | SD1_D1 XCLKOUT
XBAR7 TROBE L
(QSPIA_ STRO sC
DO)
GPIO17 | SPIA_ CANB_RX| OUTPUT_| EPWM5_B SCIA_RX | SD1_C1 | EQEP1_ | PMBUSA |
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SARRYSINE
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SOMI XBARS8 INDEX SDA
(QSPIA_
D1)
GPIO18_
: GPIO18 X2 TI GPIO18 GPIO41
X2
GPI020
GPIO21
GPI022_
VFBWS
GPIO23_
VSW
SPIB_
OUTPUT_ SIMO PMBUSA | ERRORSY
GPIO24 EQEP2_A EPWMS8_A SD1_D1 SCIA_TX
XBAR1 (QSPIB_ SCL TS
DO0)
SPIB_
OUTPUT_ SOMI FSITXA_ | PMBUSA |
GPI025 EQEP2_B SD1_C1 SCIA_RX
XBAR2 (QSPIB_ D1 SDA
D1)
OUTPUT_ | EQEP2_ | CANO_ OUTPUT_ FSITXA_ | PMBUSA_|
GPI1026 SPIB_CLK| SD1_D2 12CA_SDA|
XBAR3 INDEX STBY XBAR3 DO CTL
OUTPUT_ | EQEP2_ | CAN1_ OUTPUT FSITXA | PMBUSA |
GPIO27 SPIB_STE| SD1_C2 I2CA_SCL
XBAR4 STROBE | STBY XBAR4 CLK ALERT
CAN1_ OUTPUT_ EQEP2_ ERRORSY
GPIO28 | SCIA_RX EPWM7_A EQEP1_A| SD1_D3 LINA TX | SPIB_CLK
STBY XBAR5 STROBE TS
CAN1_ OUTPUT_ EQEP2_ ERRORY
GPIO29 | SCIA_TX EPWM7_B EQEP1_B| SD1_C3 LINA RX | SPIB_STE
STBY XBARG6 INDEX TS
SPIB_
SIMO OUTPUT_| EQEP1_
GPIO30 | CANA_RX| EPWMO9A SD1_D4
(QSPIB_ | XBAR7 STROBE
DO0)
SPIB_
SOMI OUTPUT | EQEP1_ FSIRXA
GPIO31 | CANA_TX | EPWM9B SD1_C4
(QSPIB_ | XBARS INDEX D1
D1)
FSIRXA_
GPI1032 12CA_SDA SPIB_CLK| EPWM8_B| LINA_TX | SD1_D3 CANA_TX
DO
OUTPUT_ FSIRXA
GPIO33 | 12CA_SCL SPIB_STE LINA_RX | SD1_C3 CANA_RX
XBAR4 CLK
OUTPUT_ CANO_ PMBUSA
GPIO34 QSPIB_D3
XBAR1 STBY SDA
PMBUSA_| PMBUSA_|
GPIO35 SCIA_RX 12CA_SDA| CANA_RX LINA_RX | EQEP1_A TDI
SCL CTL
OUTPUT_ PMBUSA |
GPIO37 QSPIA_D3| I2CA_SCL| SCIA_TX | CANA_TX| LINA_TX | EQEP1_B TDO
XBAR2 ALERT
FSIRXA_C
GPI039 EPWM10A| CANB_RX
LK
CANO_ PMBUSA_| FSIRXA_
GPI1040 EPWM10B SCIB_TX | EQEP1_A
STBY SDA DO

52




SR SINE

TEC QXS320F280049RevA
PMBUSA _
GPIO41 | SPIA_CLK| SCIB_TX | CANA_RX| EPWMS6A | I2CA_SCL| SD1_D2 | EQEP2_A L XCLKOUT
GPI0O42
GPI043
GPIO44
GPIO45
GPIO46
GPI047
GPIO48
GPIO49
GPIO50
GPIO51
GPIO52
GPIO53
GPIO54
GPIO55
SPIB_
GPIO56 | SPIA_CLK EPWMIL FQEP2. SCIB_TX | SD1_D3 SIMO EQEP1_A
A STROBE (QSPIB_
DO)
SPIB_
GPIO57 | SPIA_STE EPWMIL al g SCIB_RX | SD1_C3 SO EQEP1 B
B INDEX (QsPIB_
D1)
OUTPUT_ EQEP1_
GPIO58 EPWM12A| SPIB_CLK| SD1_D4 | LINA_TX | CANB_TX
XBAR1 STROBE
OUTPUT_ EQEP1_
GPIO59 EPWM12B| SPIB_STE| SD1_C4 | LINA_RX | CANB_RX
XBAR2 INDEX
4.4.2 ADC AlO
GPIO H GPIO224-GPIO255 AlO
GPIO
GPHAMSEL
dv/dt AlO

AIO



SRRYSIINE
TEC QXS320F280049RevA
4.4.3 GPIO X-BAR
X-BAR GPIO IP ADC eCAP ePWM
4-5 X-BAR X-BAR
QXS320F280049RevA X-BAR
GPIO0 — asynchronous P __eCAP1
' Synchronous : Input X-BAR » eCAPZ
GPIOx —| Sync. + Qual. > »  eCAP3
»|  eCAP4
»| eCAP5
I TTTTTTTT] ~Other Sourcespyizr16 [ eCAPE
2 Yrfoor~omn = H__eCAPT
555555555555 —INPUT[16:1)—p{ts0
o ool
= ZEZZZZZZZZ 2 =
v TZT TRIP1—p
TZZ TRIP2—p
TZ3 TRIP3—p
TRIPE—
+— XINT1 f > TRIP4 ——
cpupie [+ XINTZ < > TRIPS —»| ePWM
4— XINT3 | > Modules
CLA  |4— XINT4 |« . $E:E§ —¥
+—  XINT5 | > ;paﬁg TRIP9 :
d ) TRIP10 —»
= TRIP11 ——
i TRIP12 —
Other
Sources
ADC  |[4+——ADCEXTSOC

EXTSYNCINT —— ™ <pWM and eCAP

Other Sources

b

Qutput X-BAR ‘

4-5.

X-BAR

EXTSYNCINZ ———» Syne Chain




SRR SIIN=
TEC QXS320F280049RevA

4-8. X-BAR

INPUT 1 eCAPx ePWM X-BAR ePWM[TZ1,TRIP1] X-BAR

INPUT 2 eCAPx ePWM X-BAR ePWM[TZ2,TRIP2] X-BAR

INPUT 3 eCAPx ePWM X-BAR ePWM[TZ3,TRIP3] X-BAR

INPUT 4 eCAPx ePWM X-BAR XINT1 X-BAR

INPUT 5 eCAPx ePWM X-BAR XINT2 ADCEXTSOC EXTSYNCIN1 X-BAR

INPUT 6 eCAPx ePWM X-BAR XINT3 ePWM[TRIP6] EXTSYNCIN2 X-BAR

INPUT 7 eCAPx ePWM X-BAR

INPUT 8 eCAPx ePWM X-BAR

INPUT 9 eCAPx ePWM X-BAR

INPUT 10 eCAPx ePWM X-BAR

INPUT 11 eCAPx ePWM X-BAR

INPUT 12 eCAPx ePWM X-BAR

INPUT 13 eCAPx ePWM X-BAR XINT4

INPUT 14 eCAPx ePWM X-BAR XINT5

INPUT15 eCAPX

INPUT16 eCAPX
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4.4.4 GPIO X-BAR ePWM X-BAR
X-BAR GPIO ePWM X-BAR
ePWM 4-6 X-BAR ePWM X-BAR X-BAR
ePWM X-BAR QXS320F280049RevA X-
BAR
—CTRIPOUTH .
- CTRIPOUTL I
E {Dutput X-BAR only)
CMPSSx .
L CTRIPH I
—CTRIPL Pl (ePWM X-BAR only)
Emg)ﬂsgi:ﬁ” - EXTSYNCOUT————
» OUTPUTY
ADCSOCAO | OUTPUTZ
Select Ckt ~ADCSOCAD * B OUTPUTS ooy
o Output | OUTPUT4 M
*  XBAR »| ouTRUTS Lx
ADCSOCBO | ADCSOCED p OUTPUTE
Select Ckt : »| OUTPUTT
» OUTPUTE
eCAPx L ECAPxOUT————————
L EVT1 =
—EVT2 I
ADCx =EVT3 * > TRIP4
L EVT4 » » TRIPS
P »{ TRIP7 Al
> » TRIPS PWM
] L INPUT1-6 - X-BAR > H
Input X-BAR NPT 14 > ey Modules
(aPWM X-BAR only) - TRIE
» TRIP12
CLAHALT [—CLAHALT »
FLT1.COMPH =
—FLT1.COMPL » X-BAR Flags
I * (shared)
v L) )
SDFMx 1
L FLT4.COMPH »
—FLT4.COMPL 13
4-6 X-BAR ePWM X-BAR
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4.5 GPIO
QXS320F280049RevA 5-1
GPIO
Boot ROM GPIO 5-1

4-9.
(XRSn = 0)

GPIOX AlO @

GPI035/TDI

GPIO37/TDO

VREGENZ

(1)

ROM
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SR SINE

TELC

QXS320F280049RevA
4.6
QXS320F280049RevA
4-10 4-10
4
4-10.
DACX_OUT . a7
PGAx_OUTF . 4.7kQ
PGAx_OUTF )
PGAX_GND VSSA
VREFHIx VDDA
VREFLOXx VSSA
GPIOx *
TDI
GPIO35/TDI *
TDO
GPIO37/TDO .
VREGENZ
X1 VSS
X2
VDD VDD
VDDA
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SR SINE

TELC

QXS320F280049RevA
VDDIO VDDIO
VDDIO_SW VDDIO
VSS VSS
VSS_SW VSS
VSSA Ves
51
5-1.
VDDIO VSS -0.3 3.9 y
VDDA VSSA -0.3 39
VDD VSS -0.2 1.44 Vv
VDDI VDDIO_SW
0 s 03 03 v
VIN (3.3V) -0.3 46 y
o -0.3 4.6
( ) Ik ( Viy <VSS V> 0 .
VDDIO)
( ) | kanards Viv < VSSA Wy >
4 - mA
@ VDDA 20 20
lword Vi < VSSIVSSA  V > 0 2
VDDIO/VDDA -
( ) | our -20 20 mA
Ta -40 125
Ty -40 150
©) L -65 150
1
5.3
2 VSS
3
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QXS320F280049RevA
4 + 2mA VDDIO/VDDA
5.2 ESD
5-2. ESD
QXS320F280049RevA
(HBM ANSIESDA/JEDEIS001 () | £400 v
\
(ESD) (ESD) (CDM ANSI ESDA/JEDEGS 0022) +100
1 JEDEC JEP155 500V HBM ESD
2 JEDEC JEP157 250V CDM ESD
5.3
5-3.
BOR VBOR/DDIO MAX +VBORGB 3.3 3.63 v
VDDIO VDDA
BOR 2.8 3.3 3.63
1.14 1.2 1.32 v
VDD
VSS 0 Y]
VSSA 0 Y]
VDDIO VDDA 20 100 mV/us
SRuppLY ves
t VobloRAVP 1V VBOR/DDIO 10 ms
MAX VDDIO
Vin VSS-0.3 VDDIO+0.3 Y
VSSA-0.3 VDDA+0.3 Y,
VEoRGE VDDIO BOR 0.1 v
T -40 125
(1)TJ= 105
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SARIhe
QXS320F280049RevA
2) VDDIO BOR (VBOR-VDDIO[MAX)]) HX
VBOR-GB), 5-1
3) BOR
4) ESD
(B5)HX VBOR-GB 3.3V VDDIO
BOR ( ) VBOR-GB
= r— +10% - /
Recommended
System Voltage
3V === 0%—| | Regulator Range F28004x
VDDIO
Operating
31V —=—=—- —8.1% \ Voo Range
YN s -9.1% x BOR Guard Band
me
Internal BOR Threshold
281V —==—= -14.8% 4
280V~ -15.1% /// /
5-1
54
541
541
Vnom 30
5-4.
IDLE
I DD
VDD 1) -CPU IDLE 32 40 mA
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QXS320F280049RevA
oo VDDA -Flash 0.9 12 mA
- XCLKOUT
HALT
' VDD ) -CPU 3 20 mA
™ -Flash
VDDA -XCLKOUT 0.2 05 mA
(1) IDD VDD VREG
VDD VDD VREG
542
54.1 5.4.2 5.4.3
RAM
FLASH
I/O
SPFA SPFC SCFA SCEC 12C-A CANA CANC LIN-A
PMBuUsA FSI-A
ePWM ePWA3 6 5MHz
EPWM EPWM HRPWM 6 25MHz
CPU
CPU FIR16
DMA 32
CLA1 1024 DFT
ADC
DAC 11kHz
PGA
CMPSS 100kHz
SDFM
eCAP1 eCAP7 APWM 250kHz
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SYRRYSNE

TELC|

QXS320F280049RevA

543
5-2

VDD

5-5

eQEP

5-3

VNOM

5-4

&
6|
—— DD
55 | —— ioDIO
s0|- |—— IDDA
—~ 45
g w9
g
g2
3 B
O x|
5|
10
=
0 1 1 1 1 1 1 1 1
0 10 20 2 40 50 60 0 80 100
Frequency (MHz)
55
50
45
—~ 4
<
E3
€ %
Ea
O 2
15
10
5 i 1 L 1 3 A 1 1 1

30 40 50 60
Frequency (MHz)

70

Current (mA)

54.1

5-5

100 |-
1DDIO
sof |~ 1oDA
60}
40 -
20}
0 ! ! ( ! L ! L 1 L 1
0 10 20 30 40 50 60 70 80 90 100

L T R T T L

Frequency (MHz)

T 1 1 1 1 1 1

g

-40 -20 0 20 80 100 120 140 160

40 6
Temperature (°C)
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QXS320F280049RevA
544
QXS320F280049RevA
. — IDLE
STANDBY
. RAM
. (PCLKCRX)
PCLKCRx
. LPM VDDA QXS320F280049RevA
(ADC)
5- 5.
I 000
mA
ADE) 0.8
CAN 1.1
CLA 0.4
CLB 1.1
CMP$® 0.4
CPUTimer 0.1
DAG) 0.2
DMA 0.5
eCAP1 eCAP 0.1
eCAP6 0.4
eCAP®)
ePWM 0.7
eQEP 0.1
FSI 0.7
HRPWM 0.8
12C 0.3
LIN 0.4
PGR) 0.2
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SR SINE

TELC

QXS320F280049RevA
PMBUS 0.3
scl 0.2
SDFM 0.9
SPI 0.2
DCC 0.1
100MHz 22.9
PLL
1 PCLKCRX
2 eCAP6 eCAP7
HRCAP
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5.5
5-6.
10
lor=lon \VDDIO*0.8
Vor
lov=-100pA  |VDDIO-0.2
lo=loL 0.4
Vo \%
lo=1200pA 0.2
I OH -4 mA
oL 4 mA
Ron 70 Q
R. 70 Q
A 3.3V 2.0 \boistC \%
A 3.3V VSS 0.8 \%
0.3
Vivsteresig 150 mvV
VDDIO=3.3V 100 A
A0 \ii=VDDIO !
| puoown Al
VDDIO=3.3V 200 A
AO Vii=VDDIO H
Al
VDDIO=VDDA
[T 3V 100 uA
Vin=C
\%
I eax 0V¥\ 5 u A
DDIO 5
VREG BOR
Veorvooio VvVDDIO 1.8 \%
Veorvooio VDDIO 2.0 Vv
1 4-9
2 517
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SR SINE

TEC QXS320F280049RevA
5.6
5.6.1 PK
! W) Ifm
)
RO 7.6
R© 24.2
RO ( k PCB) 46.1 0
37.3 150
R Qua 34.8 250
32.6 500
0.2 0
Psi;r
0.4 150
0.4 250
0.6 500
23.8 0
228 150
Psi., 22.4 250
21.9 500
1 JEDEC 2S52P (Theta JC [RO® JC] JEDEC
1S0P EIA/JEDEC
JESD512 - ( )
JESD513
JESB1-7
JESDB1-9
2 1fm=
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SR SINE
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5.6.2PZ
/! W) Ifm
)
RO 7.6
RO 24.2
RO ( kPCB) 161 0
37.3 150
R Qua 34.8 250
32.6 500
0.2 0
0.4 150
Psi
0.4 250
0.6 500
23.8 0
22.8 150
Psig
22.4 250
21.9 500
5-8.PZ
1 JEDEC 2S2P (Theta JC [R® JC] JEDEC
1S0P EIA/JEDEC
JESD512 ( )
JESD513
JESD517
JESD519
2 1fm=
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SR SINE
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5.6.3 PM
5-9.PM
Ifm
ML (2
R @ 12.4
R @ 25.6
R@. kPCB 51.8 0
42.2 150
R Qua 394 250
36.5 500
05 0
0.9 150
Psir
11 250
14 500
25.1 0
23.8 150
Psi s
234 250
227 500
1 JEDEC 2S2P (Theta JC [R® JC] JEDEC
1S0P EIA/JJEDEC
. JESD5L2 ( )
. JESD513
. JESD517
. JESD519
2 1fm=
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5.6.4 RSH
5-10. RSH
Ifm
(1)
@
RO, 11.9
RO 3.3
RQ@. kPCB 25.8 0
17.4 | 150
R @, 15.1 250
134 | 500
0.2 0
0.3 150
Psir
0.4 250
0.4 500
3.3 0
3.2 150
Psise
3.2 250
3.2 500
R @ 0.7 0
1 JEDEC 2S2P (Theta JC [RO JC] JEDEC
1SOP EIA/JJEDEC
. JESD5L2 ( )
. JESD513
. JESD517
. JESD519
2 1fm=
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STARRY

TELC|

N=

QXS320F280049RevA

5.7

Tcase

TJ

IDD

IDDIO

TJ

(TA)

TJ
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SR SINE

TEC QXS320F280049RevA
5.8
ADC PGA DAC CMPSS
-ADC VREFHIx VREFLOX
VREFHIx
ov 3.3V ov 2.5V
DAC VREFHIx VREFLOX
— DAC VDAC VSSA
- DAC VDDA VSSA
— DAC VDAC VSSA
— DAC PGA ADC
- ADC VREFLO
5-6 100pin PZ LQFP
5-14 5-8 5-9
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QXS320F280049RevA

VREFHIA

VREFHIB, VREFHIC
VREFLOA
VREFLOB, YREFLOC

AQ/B1S/C15IDACA_OUT
ANDACB_OUT

A3

Misc.Analog

Temp.
o AGPIOs
| —

{ Analog Group 1 N\

1_OF
co
PGA1_IN
PGA1_GND

B2/CEPGAI_OF
cz

PGA3_IN
PGA3_GND

AG/PGAS_OF
c4
PGAS_IN
PGAS_GND

PGA1

cmpPSs1
put MUX
> Analog Group 3 :

PGA3

CMPSS3
Input MUX
: Anaiog Group 5 <

PGAS

CMPSS5
put MUX

{ Analog Group 2 N

g
_OF
€1 PGA2
PGA2_IN CHPSS2
PGAZ_GND! input MUX
PGAL_GND!
PGAG_GND
Analog Group 4
_OF
CIPGAL_IN PGAY

a3
ABIPGAS_OF
C5IPGAG_IN

B0
AN0B1C10/PGAT_OF

PGAT_IN
PGAT_GND

> Analog Group & <

PGAB

1

CMPSSE
input MUX
{ Analog Group 7 \

i

5-6

SR
CMP2_LP

Filter

CMP3_HP

— CTRIPOUT2L  [CWPS P

—— By VREFHI VDAG VREFHI VDAC
: D DACREFSE DAGREFSEL
DACx OUT 12-bit 1Z-hit
- Buffered Buffersd
DAC-A DAC-B
Roference Circuit A Refarenca Circuit B
<:::> ANAREFASEL ANAREFBSEL
Vref e
REFLO
¢
1 1 1
REFHI REFHI REFHI
)
o
S ADC-A ADC-B ADC-C
§ 12-bit 12-bit 12-bit
ADC REFLO REFLO REFLO
- inputs.
C fascito T T
D | aBcis L |
<
=
[=]
Q
e Comparator Subsystem 1 Comparator Subsystem 4
D CMP1_HP CMP4_HP
= = tal —{ CTRIP1H = Digita
[ CMP1_HN Cmpa_HN
- ——T Filtor ) CTRIPOUTIH Filtor
o
L2
Q::> ] CMPA_LN 0 cTRIPIL CMP4_LN Digital
CEATE ) ClZa Filter
E CMP1_LP —L D CTRIPOUTIL TWP2_LP
CMPZ_HP CTRIPZH CMP5_HP
= L~ —— |
CMP2_HN i CMPS_HN
ptre | Filter —CTRIPOUTZH
CMP2_LN Digital |—— CTRIF2L CMPS_LN Digital

Filter

CMP3_LN

CMP3_HN

CMP2_LP
BT

CMPE_HP
—{ CTRIP3H SYBEIEN
—LOCTRIFOUTIH T |
—— CTRIP3L cmPe_LN

+—L— CTRIPOUTAL

) G

Digital
Filter

CMPSS inputs

CMPT_HP
1
CWP7_HN

eMPT_LR

Digital

Filter

100pin PZ LQFP

—L CTRIPaH
> CTRIPOUTAH

> CTRIPAL
—{—> CTRIPOUT4L

—{ > CTRIPSH
> CTRIPOUTSH

"> CTRIPSL
(—{—> CTRIPOUTSL

—r— cTRiPeH
—{— CTRIPOUTEH

[—{— GTRIP6L
[0 CTRIPOUTSL

—E=> CTRIPTH
—=+=—> CTRIPOUTTH

—E= CTRIPTL
——F_ CTRIPOUTTL
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VREFHIA >

VREFLOA >

{ Misc.Analog

AOIBASIC1S/DACA_OUT
ALDACE_OUT

A2BBIPGA1_OF [y

Temp
o AGPIOS

—
4 Analog Group 1 \

PGA1

COPGAI_IN
PGA1_GND!
PGA3_GND/
PGAS_GND

CMP3S51
input MUX
: Analog Group 3 <

B3VDAC
B2IOGIPGA3_OF

PGA3

C2IPGAI_IN >

CMPSS3
input MUX
> Analog Group 5 <

ABIPGA5_OF >
C4PGAS_IN >

I T ¥ 1

A4BBIPGAZ_OF [__———3

PGAS
CMPSSS
input MUX
{ Analog Group 2 3\

PGAZ

i

C1IPGAZ_IN 3
PGAZ_GND!

PGA4_GND!
PGAS_GND

CMPSS2Z
input MUX
> Analeg Group 4 <

PGA4

I

_OF
C3PGA4_IN

CMPSS4
input MUX

AoBticin [ >

Analeg Group 7

CMPSST
input MUX

5-7

— o vDAG
DACREFSEL
DACx_OUT i
— Buffered
DAC-A
Rafarance Circuit A
CANAREFASEL
REFLO
I {
1
REFHI
| ADC-A
12.bit
ADE REFLO
- inputs
O |ascte
@ ABC1S |
c
c
=}
Q
= Comparator Subsystem 1
(] CMP1_HP
-
c [CMP1 HN
=2}
L
™ CMP1_LN
é | (T

Comparator Subsystem 4

REFHI
E ADC-B
= 12-bit
£
REFLO
t
1
g
2
S
=
&
2
CHP4_HP
—= CTRIP1H =

—C>CTRIPOUTIH

— = CTRIPIL
> CTRIPOUTIL

CWPZ_HP

Jcmpz_HN

cMP2_LN
) G
G

—(— CTRIPZH
L CTRIPOUT2H

CWP3_HP

P2

CMP3_LN

) G

CMP4_HN

CMP4_LN

Digltal

—{ > CTRIP4H
—C—CTRIPOUT4H

> CTRIPL
—C CTRIPQUTAL

=L CTRIPSH
(——C"> CTRIPOUTSH

—{> CTRIPSL
L= CTRIPOUTSL

—— CTRIP2L CMPS5_LN

—— cTRIPOUT2L  JCWPS LF
CMPT_HP

= CTRIP3H

—C— CTRIPOUT3H

—{— CTRIP3L

—L— cTRIPOUT3L T A

CMPSS Inputs

64pin PM LQFP

—{— CTRIPTH
—{— CTRIPOUTTH

> CTRIP7L
—{— CTRIPOUTTL
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—r— CTRIPAH
fe > CTRIPOUT4H

= CTRIP4L
—{ CTRIPOUTAL

> CTRIPTH
—— CTRIPOUTTH

—L— CTRIF7L
> cTRIPOUTIL

VREFHIA >
VREFLOA >
— VREFHI VDAG VREFHI VDAG
AO/B15C15/DACA_OUT ¢ Misc.Analog
ALDACE_OUT DACREFSEL DAGREFS|
Jemp AGPIO:
Sensor .
DACK_OUT 12t 12-bit
Buftersd Buffered
{ Analog Group 1 N\ DAC-A DAC-B
A2sePCAT_OF [ \ Rafarence Gircuit A ]
ANAREFASEL
PGA1 <::>
CUPGALIN r CMPS$1 REFHI
PGA1_GND/ input MUX m B ADC.B
PGAT_GND! -
PGAS_GND REFLO B -
| c -bit
Analog Group 3 | I { *
REFLO
BIVDAC T
B2/C6IPGAI_OF 1 T
PGA3 1
C2PGA3_IN > CMPSS3 REFHI
+—4 input MUX ADCA =
\ J [ 12-bit 3
g
ADC REFLO =
- inputs.
O |ascit I
D ABGHS
PGAS?) <
e
8
3 Comparator Subsystem 1 Comparator Subsystem 4
5 CMP1_HP CTRIPTH CMP4_HP
{ Analog Group 2 A = [CMP1_H R CMP4_HN
o
Az or [ ——————t b3
PGAZ ] CMPI_LN = CTRIFIL CMP4_LN
CAIPGAZ_IN L cMPssz ) ! |
PGAZ_GNDI B input MUX é | U —{OcTRIPOUTIL  [CwPa P
PGA4_GND!
PGAE_GND
Analo
4 2:':;-:: — CTRIPZH CMP7_HP
PN | | CTRIPOUT2H
_OF g
C3/PGA4_IN ety CMPSS4
—1 input MUX CMP2_LN ——> CTRIPZL Digital
) I — > CTRIPOUTZL  |cmpr 1P Fiter
CMP3_HP
T —C= CTRIP3H
R P —— CTRIPOUT3H
CMP3_LN ——= cTRIPIL
]cupa 3 —C— CTRIPOUTSL
Analog Group 7
atoBicin [
CMPSS Inputs
CMPSST
input MUX
-

5-8

56pin RSH VQFN
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5-9

PGAX_OF
Gx ADCC
PGAx IN
Gx_ADCAB
Gx_ADCAB
Gx_ADCC
Gx_ADCAB
Gx ADCC
PGAX OF
Gx ADCC
PGAX IN
Gx_ADCAB

Gx_ADCAB
PGAX_OF
Gx ADCC

PGACTLIFILTRESSEL]
Rrurer AlO®

VDDA

PGAX IN &b

PGACTL[PGAEN]

PGAX GND =

CMPx_HP

CMPx_HN

CMPx_LN

CMPx_LP

Gx_ADCAB

PGAX_OF

Gx ADCC

PGAX_OUT
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5-11.
100 | 64 | 56 AlD
ADCA | ADCB | ADCC PGA DAC
PZ | PM |[RSH
VREFHIA - 25
VREFHIB - 16 | 14
24
VREFHIC -
VREFLOA - 27 A13
VREFLOB - 17 | 15 B13
26
VREFLOC - c13
CMP1
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A3 G1_ADCAB 10 A3 AlO233
=3 =0 =3 =0
HPMXSEL LPMXSEL
A2/B6/PGAL_OF PGA1_OF 9 9 8 A2 B6 PGA1_OF AlO224
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
co G1_ADCC 19 co AlO237
=1 =1 =1 =1
12 | 10
HPMXSEL LPMXSEL
PGA1_IN PGA1_IN 18 PGA1_IN
=2 =2
PGA1_GN
PGA1_GND PGA1_GND 14 | 10 | 9
D
PGA1_OU HPMXSEL LPMXSEL
- PGA1_ouT® All B7
T =4 =4
CMP2
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A5 G2_ADCAB 35 A5 AlO234
=3 =0 =3 =0
HPMXSEL LPMXSEL
A4/B8/IPGA2_OF PGA2_OF 36 | 23 | 21 Ad B8 PGA2_OF AlO225
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c1 G2_ADCC 29 c1 AI0238
=1 =1 =1 =1
18 | 16
HPMXSEL LPMXSEL
PGA2_IN PGA2_IN 30 PGA2_IN
=2 =2
PGA2_GN
PGA2_GND PGA2_GND 32 | 20 | 18
D
PGA2_OU HPMXSEL LPMXSEL
- PGA2_ouT® A12 B9
T =4 =4
CMP3
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
B3/VDAC G3_ADCAB 8 8 7 B3 VDAC AlO242
=3 =0 =3 =0
HPMXSEL LPMXSEL
B2/C6/PGA3_OF PGA3_OF 7 7 6 B2 c6 PGA3_OF AI0226
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c2 G3_ADCC 21 c2 AlO244
=1 =1 =1 =1
13 | 11
HPMXSEL LPMXSEL
PGA3_IN PGA3_IN 20 PGA3_IN
=2 =2
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a B a B
100 | 64 | 56 AIO
ADCA | ADCB | ADCC PGA DAC
PZ | PM [RSH
PGA3_GN
PGA3_GND PGA3_GND 15|10 | 9
D
PGA3_OU HPMXSEL LPMXSEL
- PGA3_OUT® B10 c7
T =4 =4
CMP4
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
B5 G4_ADCAB B5 AI0243
=3 =0 =3 =0
HPMXSEL LPMXSEL
B4/C8/PGA4_OF PGA4_OF 39 | 24 | 22 B4 c8 PGA4_OF AI0227
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c3 G4_ADCC c3 AIO245
=1 =1 =1 =1
31 | 19 | 17
HPMXSEL LPMXSEL
PGA4_IN PGA4_IN PGA4_IN
=2 =2
PGA4_GN
PGA4_GND PGA4_GND 32 | 20 | 18
D
PGA4_OU HPMXSEL LPMXSEL
- PGA4_OUTD B11 Cc9
T =4 =4
CMP5
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A7 G5_ADCAB A7 AIO235
=3 =0 =3 =0
HPMXSEL LPMXSEL
A6/PGA5_OF PGA5_OF 6 6 A6 PGA5_OF AI0228
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c4 G5_ADCC 17 c4 AI0239
=1 =1 =1 =1
11
HPMXSEL LPMXSEL
PGAS5_IN PGAS5_IN 16 PGAS5_IN
=2 =2
PGA5_GN
PGA5_GND PGA5_GND 13|10 | 9
D
PGA5_OU HPMXSEL LPMXSEL
- PGA5_OUT® Al4
T =4 =4
CMP6
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A9 G6_ADCAB 38 A9 AlO236
=3 =0 =3 =0
HPMXSEL LPMXSEL
A8/IPGA6_OF PGA6_OF 37 A8 PGA6_OF AI0229
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c5 G6_ADCC c5 AI0240
=1 =1 =1 =1
28
HPMXSEL LPMXSEL
PGA6_IN PGA6_IN PGA6_IN
=2 =2
PGA6_GN
PGA6_GND PGA6_GND 32 | 20 | 18
D
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a B a B
100 | 64 | 56 AIO
ADCA | ADCB | ADCC PGA DAC
PZ | PM |RSH
PGA6_OU HPMXSEL LPMXSEL
- PGA6_OUT® Al5
T =4 =4
7 CMP7
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
BO G7_ADCAB 41 BO AlO241
=3 =0 =3 =0
HPMXSEL LPMXSEL
A10/B1/C10/PGA7_OF | PGA7_OF@ 40 | 25 | 23 | A0 B1 C10 | PGA7_OF AlO230
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
C14 G7_ADCC 44 C14 AlO246
=1 =1 =1 =1
HPMXSEL LPMXSEL
PGA7_IN PGA7_IN 43 PGA7_IN
=2 =2
PGA7_GN
PGA7_GND PGA7_GND 42
D
PGA7_OU HPMXSEL LPMXSEL
- PGA7_oUT® B12 cl1
T =4 =4
DACA_OU
A0/B15/C15/DACA_OUT 23 | 15 | 13 A0 B15 C15 AlO231
T
DACB_OU
AL/DACB_OUT 2 | 14| 12 AL AlO232
T
c12 c12 AlO247
- o B14
=} 5
(AR L
AlOx AlO
AX ADC A
Bx ADC B
Cx ADC C
CMPx_DAC DAC
CMPx_DAC DAC
CMPx_HNy
=} =)
(AR BiEA
CMPx_HPy
CMPx_LNy
CMPx_LPy
DACx_OUT| DAC
PGAx_GNC PGA
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PGAX_IN PGA
PGAXx_OF PGA
PGAx_OUT ADC PGA
DAC ADC DAC
1pF
5.8.1 ADC
ADC 12 (SAR) ADC ADC
MUX S/H
ADC
ADC S/H ADC
ADC
ADC
12

VREFHI/VREFLO

1.65V,2V,2.5 3.3V

16

20 SOC

20

-S/W

- ePWM ADCSOC A B
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-GPIO XINT2

-CPU Timers 0/1/2

ADC

PIE

ePWM

ADC

ADC 6
5-10

VREFHI

VREFLO

5
Event

(] | 5o [ ancevmr [

Post Processing Block (1-4) ‘

BT

5-10 ADC
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58.1.1
ADC ADC PPB
CPU DMA
ADC
5.8.1.2 ADC
ADC SOCx ADC
5-13 ADC
5-13 ADC
Clock
Resolution 12
Signal mode
Reference voltage source
Trigger source SOC
Converted channel SOC
Acquisition window duration SOC
EOC location
Burst Mode
1 ADC ADC ADC
QXS320F280049RevA (ADC)
5.8.1.3 ADC
5-14 ADC 5-15 ADC
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SR SINE

TELC QXS320F280049RevA
5.8.1.3.1 ADC
(L)ADC VDDA+0.3V ADC VREF
VREF ADC DAC
(2) VREFHI VDDA+0.3V VREFHI
VREFHI ov ADC DAC
5-14. ADC
S Wk &/ME HAE =P XA
ADCCLK 48
PERX.SYSCLK) MHz
150MHz SYSCLK 3 MSPS
PERx.SYSCLK 150MHz SYSCLK | 1 2 80 ADCCLK
ACQPS (1)
VREFHI 1.65 25 30 | VDDA Vv
=3.3V 33 Vv
VREFHI
=25V 25 Vv
VREFLO VSSA VSSA VSSA Vv
VREFHNVREFLO 1.65 VDDA Vv
=3.3V 0 3.3 v
=25V 0 25 v
VREFLO VREFHI v
(1) ADC 1 ADCCLK
) VREFHI
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5.8.1.3.2 ADC

5-15. 12bit ADC

BH TR A BME | HEUE BAE | By
EH
ADCCLK 15 94 ADCCLKs
5 us
5 ns
2.5V
3.3V > Hs
) 4.7 uF
@ 4.7 uF
HiketE
DNL VREFHB:3V -1.0 +12 14 LSB
INL VREFHE3V -2 +22 2.4 LSB
SR
THIB) VREFHB:3V fin=10kHz -68 dB
VREFHB:3V
fin= 10kHz 105 bit
SYSCLK X1 ADC
VREFHB:3V
ENGB) fin= 10kHz 105 bit
SYSCLK X1 ADC
VREFHI= 3.3V
fin= 10kHz bit
SYSCLK X1 ADC
(1) ADC VDDA VREFHI
2 0805 +20%
(3) ADC VREFHI 10
4) / ADC PCB



STARRYSINE

TEC QXS320F280049RevA
5.8.1.3.3 ADC
Symbol Parameter Conditions Min  Typ Max | Units
T Clock period (Fig 2. )(Fig 3. ) 20.8 -- - ns
Teu SAR ADC stable time 5 - - us
Analog input and Analog input and ADDRESS ‘
Tes address valid time may be not valid at the same | 0.5 - - T

before START sample. | time

Time of first receiving
Tsmer | start after RESETN 2 - - T
release

Analog input and Analog input and ADDRESS

Tan . can not be changed when - Tsame +4 -- T
address Hold Time BUSY is high
Towr Data refresh delay START=1 4| Pt | - T
5-11. ADC
5-12 ADC
ADC_EN N
=] |
F—Tpr—d F——F s}
| T
RESETN | i :

I |I k—T I
CLOCK I i J
|

! |
1] : : H‘%. |
|
START r i i; N : NENLES S S
K = : ! I o B
ANALOG INPUT Ty : | et |
ADDRESS[4:0] f t i
SELVI_HD_LS ! keep }( Canchange | X | keep|
MD_ADG [1:0] v | s I .
1 I ] L =T |
SELDO HS LU | Can change | keep! X
| [ I X !
] I !
SYNC ! | ! l
T
:{ Tour 4 }1' !
I 25 I I
oi11:0] I XHOOKXK | X D valid
I -
I |
- r \ I
© Tau ..-: |

SOC
5-12. 12bit ADC -
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5.8.2 (PGA)
(PGA) ADC  CMPSS
PGA
PGA ADC  CMPSS
PGA
PGA
, 2 3 6 12 24 48
VDDC  VSSC
PGA_GND
, RC
PGA
PGA
PGA_INP PGA INPO PSEL[1:0]=0
PGA
PGA_INN PGA_IN GSEL[1:0]=0 INNO
GND PGA_GND VSSC PGA VSSA
PGA_VOUT_S RC ADJ_RE
ADC CMPSS
PGA_VOUT ADC  CMPSS

5-13 PGA
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B
i INP
PM[1:0] PSEL[1:0] VOouT
INNO St
INN1 3_./
\—SHLSHZ.SHS
vssc RSEL[2:0]
. E INR
. r‘—(.;SELU;LJ} .
ADJ_RF[3:0] LS”‘ TZ‘
5-13. PGA
5.8.2.1 PGA
58.2.1.1 PGA 58.21.2 PGA
5.8.2.1.1 PGA
5-16. PGA
ZH A% w/AME HAE mAE L=y
PGA (1) VSSA +0.1 VDDA- 0.1 Vv
PGA GND -50 200 mV
| op Normal Work Current 12 "
I ep Power Off Current 20 A
(1) PGA PGA
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SARRYSIINE
TEC QXS320F280049RevA
5.8.2.1.2 PGA
5-17. PGA
25 DA w/IME HEME wmAE LA
3 6 12
24 48
20 nA
VCM 0.2V<VCM<ANIR 450 ns
Gain=1
Slew Rate Input 0.25V jump to 7 V/ s
AVB0.25V @100ns
2V Step Gain=1 0.8
Setting Time
t0 0.1%
2mVStep Gain=1 0.4
HsS
2V Step Gain=1 12
Setting Time
t0 0.01%
2mVStep Gain=1 0.6
Unit Gain - Bandwidth
0.2V<VCM<AMD2 13 MHz
produc
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ZH e s B/ME HAUE BRAE Bafr

MUXA & Switch 50 150 n

Row
MUXB 100 300 n

R 20 25 30 kn

5 us

Input Voltage Range

CMRR 0.2V<VCM<AN2 75 dB

\alii Input Voltage Noise, 6 U Vpp
=0.1Hz to 10Hz

En Input Voltage Noise, 30 nv/v Hz
f=1KHz

Av OpenLoop Voltage Gain 110 dB
@DCL=50pF RL=

Frequency Response CL=50pF

THD+N Vo=1Vrms Gain =1 -85 dB
f=1IKHzRL =2 K Q

PSRR Power Rejection Ratio 80 dB
PSRR@<1KHz
Power Rejection Ratio 70 dB
PSRR@10KHz
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1) ADC
2 ADC
(3) 3dB
(4) PGA
(5) PGA DNL/INL ADC DNL/INL
5.8.3
5.8.3.1
ADC QX
ADC 5.8.3.1.1
5.8.3.1.1
5-18.
i t W W W \r
Tacc -40 ~+125 2
Tsrarr start up time @CLOAD=4.74 200 ns
Te Temperature Coefficient After trimming 150 ns
ADJ_TD_GA[3.0]
K Output voltage slope vs.temp 6 mV/
1000
\bs Output offset Temp=0 11 \Y,
Ver The rail to rail buffer slew rate 5 Vlus
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STAR;EE n= QXS320F280049RevA
5.8.4 Buffered (DAC)
Buffered DAC 12 DAC PGA Buffered DAC DAC
DAC
EPWMSYNCPER
Buffered DAC
12bit DAC
VREFHI X1 X2
EPWMSYNCPER
Buffered DAC 5-15 Vpac_out
DACCTL[DACREFSEL]
AMNAREFx2P5 VDAC
*—0
Internal —1.65v— 1 DACREF
Reference 1
Circuit b2 Sy=—dq 1 f a
VREFHI
AMNAREFxSEL
VDDA
SYSCLK —p> DACCTL[LOADMODE]
DACVALS D Q 0 12-bit
L 1 Db DAC : (x1 or x2)
EPWMI1SYNCPER
EPWM2SYNCPER i
EPWM3SYNCPER VSSA
DACCTL[MODE]
EPWMnSYNCPER (Select x1 or x2 Gain)

DACCTL[SYNCSEL]

5-15. DAC
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5.8.4.1 Buffered DAC

584.1.1 Buffered DAC 58.4.1.2 Buffered DAC
5.8.4.1.1 Buffered DAC
1)
5-19. DAC
S8 WAL B/ME HRIE BNE gy
RLOAD 2 10 k Q
CLOAD 50 pF
VOUT ®) RLOADe=,CLOAD=50pF 0.015 AVED.0. 015
Reference Voltage (4) VDAC VREFHI 165 25 VDDA
(2) VREFHI = 3.3V VREFLO = 0V VREFHI =
2.5V VREFLO =0V
(2) DAC 1kQ
3) DAC DAC
(4) PSRR VDAC VREFHI VDDA
5.8.4.1.2 Buffered DAC
(1)
5-20. Buffered DAC
3 WAL B/ME SR BONE Hfr
12 bit
03v 3V 1
2LSB us
T Row=10K,Goz50pF 15 Us
offset -25 10 25 mV
Gain ®) -15 15 %
DNL @ +1 LSB
INL +2 LSB
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SR SINE

TELC QXS320F280049RevA
SNR 2KHz(Aweighted) 95 dB
THD 1kHz 200KSPS 74 dB
SFDR 1kHz 200KSPS 80 dB
PSRR ©) CLOAD=50pF @1KHz -70 dB

(2) VREFHI = 3.3V VREFLO =0V VREFHI
=25V VREFLO =0V
(2) Buffered DAC
3)
(4) DAC
(5) VREFHI = 3.2V VDDA = 3.3V DC + 100mV
(6) 3LSB
VDAC VDDA + 0.3V VDAC
VDAC ov DAC
VREFHI VDDA + 0.3V VREFHI
VREFHI ov
ADC DAC
5.8.5 (CMPSS)
CMPSS 12 DAC
“H ” “L ” “H ” “L ”
12 DAC
12 DAC CMPSS
Cross-bar ePWM GPIO

CMPSS

5-25
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5.9
591

eCAP

+® CTRIPIH
+@ CTRIPOUTH

5-25 CMPSS
CMPSS

(eCAP)
(eCAP)

CPU

CTRIP1H

CTRIPIL

CTRIP2H

CTRIP2L
|

|

|

|
CTRIP7H

CTRIPTL

CTRIPOUTIH
CTRPOUTIL
CTRIPOUT2H
CTRPOUT2L

CTRPOUTTH
CTRPOUT7L

ePWM X-BAR

Qutput X-BAR

GPIO Mux
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DMA

(4)
128:1

5

eCAP

1 eCAP 0 eCAP

- ECCTL2[CTRFILTRESET] 1

- (ECCTL2[MODCTRSTS])
eCAP

DMA
— eCAPxDMA DMA
eCAPxXDMA

— ECCTLO[INPUTSEL] 128
EALLOW
— EALLOW

X-BAR
OUTPUTXBARX 6.4.3

5-30 eCAP

PWM

CEVT[1

X-BAR
6.4.4

—4]
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SRRY!
TELC|

QXS320F280049RevA
’/Eccnzl SYNCI_EN, SYNCOSEL, SWSYNC]
ECCTL2CAPAPWM]
CTRPHS ————
(phase registor-32 bR) | AWM Mode |
ECAP1SYNCIN —pf Q | |
& OVF—» CTR_OVF |
FCAPXSYNCOUT ¢— TSCTR j M —— :
(counter-32 bit) - Delta-Made | PROfO-31] —p| Compas | |—» Output
il | Logie e
| SPp-3) — |
2], |
A | | |
» CTR[0=31) | CTR=PRD |
& : CTReCMP ¢—r |
S ROPH: 0 | i e et m i e -
MRCTRLIMRE) ECCTL! | CAPLDEN, CTRRSTY
2 \H (
v
2 7 ca Lot Polarty
) 7 {APRD Active) Lo Seea |
APRD i
HRCTRLIHRE) shebow: o> |, e CMP [0=31]
/
n HRCTRLPMRE]
= = caez . LD2 Polarty =\
ACMP Active) e Select Other
Event [127:16) jg——
Prescaio oy
» ACMP Event
i o sk S . o T
HRCTRLHRE] ECCTL1[PRESCA 115:0] jg-rti oo
)
£ Polarty
s 2 caFa o3 .
(APRD Stadow) LD oS
HRCTRLJHRE]
2
'l > s? cm LD‘
Polarty
(cwP Snadow) 04 S T
4y Fdge Polarity Select
Captuse g,,,,.,” A ECCTLI[CAPAPOL)
- rd
c 14
ECAPOMA_INT ae
l¢— FCCTLACTRFATRESET]
Interrupt C /
Tnx Oneshot e MODCNTRS TS
ECCTLAOMAEVTSEL] CTR_OwF Capture Control
N -
o orE) 4 CTR=CVP
R— ECCTL2 [ REARM, CONT_ONESHT, STOP_WRAP)
Regisiers: ECEINT, ECFLG, ECCLR, ECFRC
SYSCLK —¥ | Cagtum Puse
HRCLK —91 HR Sutrodue
ECAPx_HRCAL <4 HR Input
o ePIE)
A. HRCAP eCAP
5-31. eCAP
5.9.1.1 eCAP
59111 eCAP 59.1.1.2 eCAP
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SR SINE

TEC QXS320F280049RevA
5.9.1.1.1 eCAP
5-23. eCAP
S8 w/ME BRRME BNE By
2tc(SCO)
tw(CAP)
2tc(SCO) ns
1tc(SCO) + tw_(QSW)
5.9.1.1.2 eCAP
5-24. eCAP
S8 /ME HRIE BAE  |[BAL
tW(APWM) | APWMx / 20 ns
5.9.2 (HRCAP6—-HRCAP7)
(HRCAP) HRCAP
eCAP 1 0  HRCAP
HRCAP

HRCAP
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STARRYSINE

TEC QXS320F280049RevA
s 4
X-BAR
HRCAP HRCAP
“ 7 HRCAP
eCAP HRCAP eCAP
eCAP

5-32 HRCAP
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SRR =
TEC

QXS320F280049RevA
4 ECCTL2[ SYNGLEN, SYNCOSEL SWSYNC)
ECCTLICAPIAPYWM]
CTRPHS —————————————
(phose register=32 ba) | APWM Mode |
ECAPASYNCIN — § | |
OVFL—» CTR_OVF R —— |
ECAPXSYNCOUT @— JSCTR [ N —h |
fommer 25 Deita-Mode | Profo-31) — | Compam | o S
| Logc
| CMPR-31 — |
7] |
A | |
» CTR{O-31] | CTR=PRD |
| CTRECMP e 1
2 R e e B e e 1
——~—% PRD [0~31]
HRCTRLIHRE] ECCTL1 [ CAPLDEN, CTRRSTY
@ 'd
7 32 cAPY Lot ek
(APRD Active) Lo Selt |
APRD -
MRCTRL{MRE] S 1|, 7P CAWP[0-31]
A
2 HRCTRL{HRE]
- A caP2 D2 Potsrty
ACWPAcve) LD Seect [ Y 28
Prescale
®” : ACNP ME"‘M‘ )
HRCTRLHRE] 1 shedow ECCTLIPRESCA
©
.
4 2 caP3 o3 MS o Y
APRD Shadow) L0
HRCTRLHRE]
2
G 2 CAPY D4
Polarity
(ACMP Shadow) D9 Sica ™
[y’ Fdge Polrty Select
Captum Evens | . ECCTLICAPAPOL]
CEVTI14] =
ECAPDMA_INT
e ECCTLCTRFILTRESET)
Inerrupt Continuous /
Trr Oresol l— MODCNTRSTS
ECCTLIDMAEVTSEL] o OUROW____ Captam Control
ECAPX cr::u CTR-FRO
{0 #P1E) 4 CTRSCMP
& ECCTL2 [ REARM. CONT_ONESHT, STOP_WRAP]
Registers: ECEINT, ECFLG, ECCLR, ECFRC
SYSCLK —9 Caplum Pulse
HRCLK —91 HR Submodde’
ECAPx_MRCAL <] HR input
o ePIE)
A. HRCAP eCAP
5- 32. HRCAP

33 HRCAP
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SYRRYSNE

TEC QXS320F280049RevA
5.9.2.1.1 HRCAP
5-25. HRCAP
110 ns
L @ 6 @ < 5us +390 ps
>5ps +450 1450 | ps
7- 66
300 ps
(1) 100PPM HRCAP
2) - -
3) VIH VIL
4)
HRCAP's Mean
: Accuracy ’
i I
=
2
Q o Resolution
E = (Step Size)
o
T e
X 2 "
Ia .11l|I|| LR ““n..
Precision
Actual (Standard Deviation)
Input Signal
A. HRCAP
. HRCAP
. HRCAP

5- 33. HRCAP
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STARRYSINE

TELC QXS320F280049RevA
2 74
Typical Core Conditions
— — Noisy Core Supply
1.8 = — —t .66
A L~
16 /’ 592
/ L
1.4 7 ff,fs———sr’"'am
§ 12 s 444
3 /
-] A
= 1 3.7
-]
: /
@
0.8 /f ///{‘ 296
0.6 y /ﬁ 222
0.4 A—// 1.48
0.2 0.74
0 1000 2000 3000 4000 5000 G000 7000 8000 000 10000
Time Between Edges(nS)
A.
B.
1.2V
18.5mA
C. 1.2v HRCAP 1.2V
HRCAP (
)
5-34 HRCAP
5.9.3 (ePWM)
ePWM ePWM
CPU
ePWM
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SRR =
TEC

QXS320F280049RevA
ePWM 5-34 ePWM 5-35
Time-Base (TB)
TBPRD Shadow (24)
TBPRD Actve (24) U tand I epmnsico
84 p—
Il cm=pro EPwMxSYNCI || | ) /r
TBCTUPHSEN] P TBCTL|SYNCOSEL)
lf:'"" 40 \_tgmewuyu*—
a OMBR)“ CBEVT 1 sync™—
JL crr=zero
TBCTR p——
Active (18) CTR*PRD —p
——» EPvim
CTR=ZERO —» o2
CTR=PRD or ZERO —# e
CTR=CMPA M Eiunt EPVMXSOCAM On-chip
CTR=CMPB —| Trigger |H—e—EPWMxsocEs| AOC
CTR=CMPC —)
CTReCMPD —¥ '"‘g' Y)' ADCSOCOUTSELECY
ose Shcosial i Actin .. ..CTR.Dr—»
. Qualifier . WLy Select and pulse sireich
JL crRecmpal | “iag) smielay L] for external ADC
CMPAHR (8) + DCBEVT1s0c ™ ¢ :
16 L DOSORa
ADCSOCBO
HRes PWM (HRPWM)
CMPA Active (24) VPR -2t e 1
CMPA Shadow (24) ePWMA 1ol =~ -~~~ 4o -~ -~ Lo aPwhA
! 1
I
. 1 |Dead PWM Trip !
I cTrRecmPB | LR | chopper !
CMPEHR (8) : (DB} (FC) (TZ) 1
= EPWMB [—isf =13~~~ o > ePWIS
CMPB Active (24) i :
| |
CMPS Shadow (24) —
R == EaTneng _,'
—» EPWNG_TZINY
TBONT(16) o T2T 1o T25
TR=CM
>—M __ CTR-zERO — e— EVIDETOP
cwqts-q{w + DCAEVT1 inter —» l¢—— TIOTRFAL
1 + DCBEVT1inter, ~¥ ¢ EGEPSERR
CMPC Active (16) :DQEVT?JMI‘.—. ga wX A
| DCBEVT2 inter' [¢—— OCAEVT1 'mu .
CMPC Shadow (16) [4—— DCAEVT 2force” *
4—— DCBEVT 1.force™ !
TBCNT(16) [¢—0CBEVT2force™
>_ JLcTr-CMPD
L
cmeopsof 16 !
1 i
CMPD Active (16)
CMPD Shadow (16)
A. TRIPIN ePWM (DC)
5-35. ePWM
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SVRRYSTNE
TELC|

QXS320F280049RevA
GPIO0 — P
6 Async/
: Bt
GPIOX Sync+Filter
Other Sources 7
eCAPx
INPUT[1:16}—»
XINT1
ADC SEN
wrappers) [€ P XINTI |
P NTA PIE.
PN Je-ExTsYNCINg PLXNTS |—  CLA
Syne Chain [€"EXTSYNCIN2 ¥
EPWMINT |——
»| 122 TZINT }—»
TZ3
» TRIP1
» TRIP2 4— EPWMx EPWMCLK
» TRIP3 4— PCLKCR2[EPWNMx]
] TRFS [4— TBCLKSYNC
INPUT[1: 14— — I’;:gg €— PCLKCRO[TBCLKSYNC]
CMPSSx. TRIPH—» —» Ui
CMPSSx, TRIPHORL—» ol TRiPS
CMPSSx. TRIPL—P —»{ TRIPS Al SOFM e
ADCx EVT1-4—p —»1 TRIPI0  apywi — o
ECAPXOUT—pf M [—¥ TRIP1  ptoqiies —» s
SD1.FLTX.COMPx— TRIP12
SD1.FLTx.DRINTx—»
EXTSYNCOUT— ADCSOCAO Select
ADCSOCx—P
CLAHALT— ¢ ADCSOCBO Select
Reserved—p] TRIP13 L
ECCERR—| TRIP14 SOCA[> ADC
PIEVECTERROR —] TRIP15 socs b~ Wapperis)
EQEPERR—P| TZ4
CLKFAIL —3 TZ5 EPWMSYNCPER DAC
EMUSTOP—] TZ6
Blanking Window}—p CMPSS
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SARRYSN=
TEC

QXS320F280049RevA
5.9.3.1
ePWM eCAP ePWM eCAP
ePWM eCAP CPUSELx
5-37
n.mlm:m EATSNCING
'
BB REOUT
|
| STNCEELECTEPAM4SYHCIN |
EPARITE YRCOUT
BYHCEELECT EFWAMTEYNCIN —
(EPLLEYSCLH |
Cyeoles)
N
I_LI 1
= —
[ EmcsnEcTEcaPasT™En | | :En | I‘
| Ecos |
| SYMCSELECTECAPSSYMEN |—— SYNCSELECTEYMC OUT
[ o7 |
5-37.
5.9.3.2 ePWM

5.10.3.2.1 ePWM 5.13.1.2.2 ePWM
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STARRYSINE

TEC QXS320F280049RevA
5.9.3.2.1 ePWM
5-26. ePWM
¥ R/ME BAE Bhr
2tc(EPWMCLK)
tW(SYNCIN) 2tc(EPWMCLK) cycles
1tc(EPWMCLK) + tw(IQSW)
5.9.3.2.2 ePWM
5- 27. ePWM
tw(PWM) PWMx / 12.5 ns
tw(SYNCOUT 8tc(SYSCLK) cycles
PWM
td(TZ- PWM) PWM 25 ns
PWM Hiz

5.9.3.2.3 Trip-Zone

emex /NN

pwm'™ x X

5-38. Trip-Zone

1 TZ2:T7Z21 TZ2 TZ3 TRIP1

2 PWM PWM

TRIP12

’IL - tyrzewm)
\
/
PWM PWM
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STARRYSINE

TELC

QXS320F280049RevA

5.9.3.3 ADC

5.10.3.3.1 ADC ADCSOCAO ADCSOCBO
5-39
59331 ADC
)
5-29 ADC
S ®/MA BKE LA
tw(ADCSOCL) 32tc(SYSCLK) cycles
, ADCSOCxO
¥ L apcsoa
ADCSOCAD ' ‘
'ADCSO'OCB'O \k_/

5-39. ADCSOCAO ADCSOCBO
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SR SINE

TEC QXS320F280049RevA
594 (HRPWM)
HRPWM
ePWM HR
A HR
B HR
HRPWM PWM ( ) PWM
HRPWM
PWM
( ) /
ePWM Compare A, B
: HRPWM HRPWMCLK 60 MHz
5.9.4.1 HRPWM
5.104.1.1 PWM
59411 PWM
5-30. PWM
(MEpP (1) TG4eP
WES2P BG:29P B2 A6 29 ps
(1) VDD MEP MEP
HRPWM MEP
(SFO)
(2) HRPWM SFO SYSCLK MEP
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SARRYSN=
TEC

QXS320F280049RevA

5.9.5 (eQEP)
eQEP
eQEP ( 551 )
(  GPIO MUX)
(QDV)
(PCCU)
(QCAP)
/ (UTIME)
(QWDOG)
(QMA)
Symm
control regsters To CPU
EQEPXENCLK
SYSCLK g
© o
8
y o
:E = Enhanced QEP (eQEP) peripheral
16 4 16 4.
16
!_‘_‘ Quadrature +
QCTMRLAT AR o=
QCPRDLAT
A
Registers QUTMR QWDTMR
used by QUPRD QWDPRD
multiple units P =
QEPCITL 1 | [CaoEceti]
Lol urnve PRI QWDOG et =T
o » EQEPXAIN _EQEPX_A
v l WOTOUY || OMA| cePxBiN EQEPx B
piE fe] EQEPXINT o g':;:
32 . + o | Quadeature | ¢ EQEPXIN 2
Position counter/ « decoder EQEPXIOUT | EQEPx_INDEX
et ok ‘ as | (@ou) ggerxce || MYX
QPOSLAT (PCCU) B PHE s
CPOSSLAT " PCSOUT 2 EQEPXSIN
QPOSILAT > P EQEPxSOUT] . ECEPx_STROBE
32 2 ] EQEPXSOE | |
QPOSCNT | crPoscmP ] QEINT
QPOSINIT QFRC
QPOSMAX QCLR
QPOSCTL
5-40. eQEP
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SR SINE

TEC QXS320F280049RevA
5.9.5.1 eQEP
5.10.4.1.1 eQEP 5.10.4.1.2 eQEP
5.9.5.1.1 eQEP
5-31. eQEP
2H B/ME BAE | B
® 2tc(SYSCLK) |
QEP cycles
tw(QEPP) 2[1tc(SYSCLK)+tw(IQSW)]
QEPIndex Input High time Y 21c(SYSCLK) cycles
tw(INDEXH) 2tc(SYSCLK)+ tw(IQSW)
QEPIndex Input Low time : 21e(SYSCLK) cycles
tw(INDEXL) 2tc(SYSCLK) + tw(IQSW)
QEP Strobe input High time ¥ 21c(SYSCLK) cycles
tw(STROBH) 2tc(SYSCLK) + tw(IQSW)
QEP Strobe Input Low 3 21e(SYSCLK) cycles
tw(STROBL) time 2tc(SYSCLK) + tw(IQSW)
(1)GPIO GPxQSELn eQEP
5.9.5.1.2 eQEP
5-32. eQEP
td(CNTR)xin 5tc(SYSCLK) cycles
td(PCS-OUT)QEP QEP 7tc(SYSCLK) cycles
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SR SINE

TEC QXS320F280049RevA
5.9.6 2-A (SDFM)
SDFM
2-A

SDFM
d SDFM 8

- SDFM 4 3-A (SDx_D1-4)

- SDFM 4 3-A (SDx_C1-4)
d4

- 0:

- 1:

- 2:

- 3:
d SDFM 4 ( )

— 4 (Sincl/Sinc2/Sincfast/Sinc3)

- OSR (COSR) 1 32
d SDFM 4 ( )

- 4 (Sinc1/Sinc2/Sincfast/Sinc3)

- OSR (DOSR) 1 256

- (MFE) PWM SDFM 4
d FIFO FIFO

- ( ) 16 x32 FIFO

- CPU

— FIFO PWM (SDSYNC)

SDSYNC FIFO

16 32
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Sm?rEE nE QXS320F280049RevA

d PWMx.SOCA/SOCB SDSYNC

d PWM AX

SDx_Cy (
) SDFM

5-41 SDFM

SDFM- Sigma Delta Filter Module [
I» SDYFLTx.DRINT —|
I DMA
Streams Filter Module 1 . ‘ )
>
Secondary b
(Comparator) Interrupt :
— SDx_D1 »- Filter | Unit
I~ SDx_C1 > Gtrl Primary (Data) [ > — SDy ERR ———»
Filter _-ﬁ‘ — SDYFLTX.DRINT —» |4
: SDSYNC :
PWMx.SOCA / SOCB g
o
— sDx_D2 =
L oo c2 - Filter Module 2 E — spy ERR
GPIO - g £ — SDyFLTx.DRINT —  ePIE
SDSYNC 5
MUX PWMx.SOCA / SOCB I = \
= a
it Filter Module 3 Y
_ sDx_C3 ,
[— SDyFLTX.COMPL —»] Output / PWM
SDSYNC
PWMx.SOCA / SOCB "
4 | Register — spyFLTx.comMPHA »  XBAR
Ma,
|_ SDx_D4 > Filter Module 4 P
| sDx_c4 >
PWMx.SOCA £ S0CE |-225YNe — SDyFLTx.COMPL —¥]
| | SDYFLTx.COMPHA | ECAP
SDyFLTx.COMPHB —p|

LEGEND

B Interrupt / trigger sources from Primary Filter
B Internal secondary filter signals

5-41. SDFM
5.9.6.1 SDFM
GPyQSELNn = 0Ob11 GPIO SDFM 596.1.1
GPIO (ASYNC) SDFM 5-42 5-43 5-44 5-45
SDFM
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Sm?rEE nE QXS320F280049RevA

5.9.6.1.1 GPIO (ASYNC) SDFM

5-33. GPIO (ASYNC) SDFM
Dy
0
ns
te(sDC)MO | SDx_Cy 40 256 SYSCLK
_ ns
tw(SDCH)MO | SDx_Cy 10 te(spcymo 10
tsu(SDDV-SDCH)MO SDx_Cy SDx_Dy s ns
th(SDCH-SDD)M0 SDx_Cy SDx_Dy 5 ns
1
ns
te(SDC)ML t SDx_Cy 80 56 SYSCLK
_ ns
tw(SDCH)M1 | SDx_Cy 10 fo(SDOML 10
tsu(Sbbv-sbcLM1 SDx_Cy SDx_Dy 5 ns
tsu(SbDV-SDCH)M1 SDx_Cy SDx_Dy 5 ns
th(SDCL-SDD)M1 SDx_Cy SDx_Dy 5 ns
th(SDCH-SDD)M1 SDx_Cy SDx_Dy 5 ns
2
t 5 te(SYSCLK) 15 tc(SYSCLK) ns
¢(SDD)M2 SDx_Dy
tw(SDDH)M2 SDx_Dy 10 ns
SDx_Dy
‘ (N *teisyscik)) — 0.5 (N * te(syscLk)) + 0.5 ns
w( SDD_LONG_KEEPOUT) M2
8 20
SDx_Dy
( SDD_SHORT_H SDD_SHORT_L ) tw(SDD_LONG)/2 —  tc(SYSCLK) tw(SDD_LONG)/2 +t ¢(sYscik ns
tw(spp_sHorT)M2
1
_ ns
SDx_Dy (SDD_LONG_H - lasYseL o(S5CL0
tw(sDD_LONG_DUTY)M2
SDD_LONG_L)
SDx_Dy (SDD_SHORT_H
tw(SDDisHORTibuTV)MZ — {e(SYSCLK) t ns
— SDD_SHORT_L) ¢(SYSCLK)
3
t ns
c(SDC)M3 | SDx_Cy 40 256
SYSCLK
10 ns
tw(SDCH)M3 1 SDx_Cy ¢ 5
c(SDC)M3—
tsu(SDDV-SDCH)M3 SDx_Cy SDx_Dy ns
th(SDCH-SDD)M3 SDx_Cy SDx_Dy ns
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Sm?rEE nE QXS320F280049RevA

5.9.6.1.2 SDFM

GPIO SDFM ( SDx_Cy ) SDFM
SDFM
SDFM
Made 0 tyspcHmMo teisoeiuo
I
I
I
I
Lusoov-spoHmo —4 "Jl*l Lal th{SDCH-sDD}MD
X A X X
5-42. SDFM - 0
‘ V|2 L TV L H Ll bt b VI | P:
I
SDx_Cy } \ / *
I
I
tsu[SDDV—SDCL)M'I i > | — lsu{SDDV—SDCHJM1
I

SDx_Dy X X X:

lhsDcL-sDDpM1 — 4

v -
r'y

Uy spCH-SDD)M

5-43. SDFM - 1

Mode 2
(Manchester-encoded-bit stream)

I tusoome
| |
Modulator I~ \ 'm _\J‘ T\ 1 ra A A = r
Internal clock __f ‘L _j: ‘L 3 L L L L L L
! I 1
buisooHMz ‘H—b: i

Modulator_T_\V__;_u‘ _0_'\[__1_'\]_—1—\,——0—-“——0—-\,,——1—_\/__1.
Interna\data__—I'\L_r_J‘L__JL__J\___j\___J\____A___JL__
I
I

t-r%\SDILLON‘;GﬁKEEFULITV _’; ;‘_ | , : : ;

I [ | —
SDx-Dy | L ¥ |
| k ! [ I uisoo._Lono Ly | twispo_LonG K]
1
‘ I
[

I
! I | 1 h
| [ | | i |
| } W‘SDD—SHDRT—”):‘_*_’H twisbo_sHORT_L)!
|

1
N x by +05
N x SYSCLK e | e
|

N x tosvsciig —0.5 14—
I

SYSCLK .ﬂﬂﬂﬂﬂ"ﬂ"ﬂﬂﬂﬂﬂ
.o [TT]

5-44. SDFM - 2
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SIAIY

TELC

N=

QXS320F280049RevA

Mode 3

» teispema

(CLKx is driven externally)

Lg <

tu(sDCHM3

teusDov-sDeHMa > « »— tysocH-soopua
SDx_Dy X X X x
5- 45. SDFM - 3
5.9.6.2 SDFM GPIO
GPyQSELNn = 0b00 GPIO SDFM GPIO
tw( GPI) 2tc(SYSCLK) SD-Cx  SD-Dx
SYNC 5.9.6.2.1 GPIO (SYNC) SDFM
5-42 5-43 5-44 5-45 SDFM
5.9.6.2.1 GPIO (SYNC) SDFM
5- 34. GPIO (SYNC) SDFM
DYy
0
te(so)MO | SDx_Cy 5  SYSCLK 256 SYSCLK ns
tw(SDCHLIMO | SDx_Cy / 2 SYSCLK 3 SYSCLK ns
tsu(SDDV-SDCH)MO SDx_Cy SDx_Dy 2 SYSCLK ns
th(SDCH-SDD)MO0 SDx_Cy SDx_Dy 2 SYSCLK ns
1
te(spC)MIL | SDx_Cy 10 SYSCLK 256 SYSCLK ns
tw(SDCHLML | SDx_Cy / 2 SYSCLK 8  SYSCLK ns
tsu(sbbv-sbcLML SDx_Cy SDx_Dy 2 SYSCLK ns
tsu(SDDV-SDCH)M1 SDx_Cy SDx_Dy 2 SYSCLK ns
th(SDCL-SDD)M1 SDx_Cy SDx_Dy 2 SYSCLK ns
th(SDCH-SDD)M1 SDx_Cy SDx_Dy 2 SYSCLK ns
2
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STARRYSINE

TELC QXS320F280049RevA
tc(spbbym2 1 SDx_Dy
tw(SDDH)M2 | SDx_Dy
te(sbc)ms I SDx_Cy 5 SYSCLK 256 SYSCLK ns
tw(SDCHLIM3 | SDx_Cy / 2 SYSCLK 3 SYSCLK ns
tsu(SDDV-SDCH)M3 SDx_Cy SDx_Dy 2 SYSCLK ns
th(SDCH-SDD)M3 SDx_Cy SDx_Dy 2 SYSCLK ns

SDFM GPIO (SYNC) SDFM SDx_Cy
SDFM GPIO (SYNC)
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SR SINE

TEC QXS320F280049RevA
5.10
5.10.1 (CAN)
CAN CAN FD IP CAN CAN FD
CAN
6 CAN
- CAN2.0B ( 8 Bosch )
- CANFD ( 64 ISO 11898-1:2015 ISO
Bosch )
- CAN 2.0B 1Mbit/s
- CAN FD CAN-CTRL
6 1 1/256
6 CAN
s RB
- FIFO
- PTB
- STB
. STB
FIFO
29
- 1 16

- PTB / STB
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STA'\;EE nE QXS320F280049RevA

- 32 8
-32 AMBA APB v2.0
-32 AMBA 3 AHB-Lite v1.0

- 32 Wishbone
-1SO 11898-4 CAN
- CiA 603
6 HDL Verilog 2001 VHDL 93

6 AUTOSAR
6 SAE J1939

6 Linux

CAN 5-46
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SYRRYSNE

TEC QXS320F280049RevA
CAN_RX CAN_TX
CAN
CAN Core
Message RAM J L
ll_r‘ —
f ) Message Handler
 FR
A Message ==
—| Ram |
' Interface | |
Registers and Message
32 Object Access (IFx)
Message —
Test Modes
Objects | L J L
(Mailboxes)
Module Interface
to ePIE DMA CPU Bus
5- 46. CAN
5.10.2 (12C)
12C
NXP 12C 2.1 )
8
7 10

START
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SR SINE

TELC

QXS320F280049RevA

/ /
- 10kbps
16 FIFO
ePIE
- 12Cx -
d
d
d
d
- 12Cx_FIFO
FIFO
FIFO

12C 5-53

400kbps(Fast-mode)
16 FIFO

12Cx
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SPIRrIE‘E nE QXS320F280049RevA

12C module
O\
<+ |2CXSR |+ I[2CDXR «+ «
SDA «—» b FIFO Interrupt
AR " to CPUPIE
RX FIFO
1 Peripheral bus
—*1 12CRSR |- I12CDRR > >
Control/status "
Clock registers Sl s
SCL ) synchronizer i < >
Prescaler
G V
Noise filters ¥ Interrupt to
12C INT —* * CPU/PIE
o
: e
Arbitrator *
5-47.12C
12C 12C 7TMHz ~ 12MHz
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STARRYSINE

TELC QXS320F280049RevA
5.10.2.1 12C
12C 5.10.2.1.1 12C 5102.1.2 I2C
5-48
5.10.2.1.112C
5-35.12C
A0 wn o DH
% A
T0 fmod 12C . s
12
0 HS
T th(SDA-SCL)START ! | SDA SCL 4.
T2 0 us
tsu(SCL-SDA)START ! | SDA SCL 4.
us
T3 th(SCL-DAT) 1 SCL 0
ns
4 tsu(DAT-SCL) 1 SCL 250
ns
™ tr(SDA) I SDA 1000
ns
6 — | SCL 1000
ns
L tf(SDA) | SDA 300
ns
e trscL) 1 SCL 300
9 0 Hs
T tsu(SCL-SDA)STOP [ | SDA SCL 4.
ns
T10 tw(SP) (5)0
T11 Co 400 pF
0 W
TO fmod 12C 7 MHz
12
us
T th(SDA-SCL)START ! | SDA SCL 0.6
2 Hs
T tsu(SCL-SDA)START [ | SDA SCL 0.6
T us
s th(SCL-DAT) t SCL 0
ns
4 tsu(DAT-SCL) 1 SCL 100
ns
T tr(sDA) | SDA 20
ns
T6 trscy) | SCL %80
ns
T tiSDA) | SDA %% 61
ns
i tiscL) | SCL %% 61
A0 wn © w? © DY
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Sm?rEE NE QXS320F280049RevA
T9 | | SDA scL 056 He
tsu(SCL-SDA)STOP
T10 tw(sP) gO ns
T11 Cb 400 pF
5.10.2.1.212C
5- 36. 12C

AN v Q =y wn & w? 6| Dy
% A

s1 fscr scL 0 100|  kHz
S2 TscL SCL 10 Hs
S3 tw(SCLL) 1 SCL 4.7 Hs
s4 | scL 40 "

tw(SCLH)

S5 tBUF 4.7 ve
S6 | tscLomn | soL 345 °
S7 tv(SCL-ACK) 1 SCL 3.45 Hs
S8 I 0.1 Vbus < Vi< 0.9 Vius 10 A

10
0 W
S1 fscL SCL 0 kHz
400

S2 TscL SCL 2.5 s
S3 tw(SCLL) | SCL 13 us
S4 tw(SCLH) 1 SCL 0.6 us
S5 tBUF 13 us
S6 tv(SCL-DAT) | SCL 0.9 us
S7 tW(SCL-ACK) 1 SCL 0.9 us
S8 I 0.1 Vibus < Vi < 0.9 Vbus -1100 HA
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5.10.2.1.3 12C

STOP START

5.10.3 (PMBus)
PMBus
SMI PMBus (Part 1 v1.0 Part Il v1.1)

12C

100 kHz
1400 kHz
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SYRRYSNE

TEC QXS320F280049RevA
ALERT
PMBus 5-49
( PCLKCR20 ’
r—SYSCLK—
Div PMBCTRL
¢ ALERT———
!
i =
—CTL——P Other registers
GPIO Mux
A
5k Shift register | eMBUSA_INT
PMBus Module
5-49. PMBus
5.10.3.1.1 PMBus 5.10.3.1.2 PMBUS
5.10.3.1.3 PMBUS

DMA

CPU

PIE
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SRR SIINE
TELC QXS320F280049RevA
5.10.3.1.1 PMBus
5- 37. PMBUS
2l RS B/ME  HEME BAE kv
ViL 0.8 Vv
VIH 2.1 \%
VDDIO
VoL At lpuiup = 4 mA 0.4 \Y
loL VoL £0.4V 4 mA
0
tsp 50 ns
I 0.1 Vbus < Vi < 0.9 Vbus -10 MA
10
Ci 10 pF
5.10.3.1.2 PMBus
2l RS B/ME  HAME  BAE kv
fscL SCL 10 kHz
400
STOP START
tBUF 13 us
fHD:STA START -- SDA fall to 0.6 us
SCL fall delaySDA SCL
tSU:STA START -- SCL rise 0.6 us
to SDA fall delaySCL SDA
: STOP -- SCL 06
tsu;sTo SDA . us
tHD;DAT SCL 300 ns
tSU;DAT SCL 100 ns
tTimeout 25 ms
35
tLow SCL 13 Us
tHIGH SCL 0.6 Ks
50
( ) START STOP
tLOW;SEXT 25 ms
tLOW;MEXT 10 ms
tr SDA SCL 5% 95% 20 ns
300
t SDA SCL 95% 5% 20 ns
300
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Sm?rEE nE QXS320F280049RevA

5.10.3.1.3 PMBus

5- 39. PMBUS
2l RS B/ME  HEME  BK -y
&
fscL SCL 10 kHz
100
tBUE STOP  START 4.7 us
fHD:STA START -- SDA fall to 4 us
SCL fall delaySDA SCL
tSU:STA START -- SCL rise 4.7 us
to SDA fall delaySCL SDA
STOP -- SCL
tsu;sTo 4 us
SDA
tHD;DAT SCL 300 ns
tSU;DAT SCL 250 ns
tTimeout 25 ms
35
tLow SCL 4.7 us
tHIGH SCL 4 ps
50
tLOW;SEXT START STOP 25 ms
tLOW;MEXT 10 ms
tr SDA SCL 1000 ns
t SDA SCL 300 ns
5.10.4 (SCI)
SClI UART SCI CPU
(NRZ) Scl 16 FIFO
CPU
SClI
16
SCI
SClI GPIO
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SR SINE

TEC QXS320F280049RevA
SCITXD: SCI
SCIRXD: SCI
921600
1
1 8
I
1 2
4
TXRDY  ( - char) TX_EMPTY  (
- )
:RXRDY ( char) BRKDT  (
) RX_ERROR ( )
(BRKDT )
16 FIFO
8 (
7-0) (  15-8)

SClI 5-50
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snnfijDME
TELC

QXS320F280049RevA

Frama
Format and Mode
Pamy

w2 (|

LSPCLX

TX e wuge i —p

el
|

I

|

|

i

K

y B

T S ———

5.10.5 (SPI)
(SPI)

ADC ) /O
FIFO CPU

5- 50. SCI

SPI

(/0)

SPI

DSP

(4~32
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SR SINE

TEC QXS320F280049RevA
SPI
ADC EVT SPISOMI : SPI /
SPISIMO: SPI /
SPSTE : SPI
SPICLK: SPI
165530 SPI /O
4~ 32
( )
- : SPICLK SPl SPICLK
SPICLK
- : SPICLK SPl SPICLK
SPICLK
- : SPICLK SPI SPICLK
SPICLK
- : SPICLK SPl SPICLK
SPICLK
( )
8 / FIFO
DMA
3- SPI

SPI CPU 5-51
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Y
Low-Speed
LiSPCLK—]  prescaler 4—SYSCLk-|  CPU K
1
Bit Clock |
SYSRS "
- @
0
g s
4 SPISIMO—p A ;
——SPISOMI—p
GPIO MUX e 5P e = A
w - SPITHINT — N——
—SPISTE—p-
SPIRXDMA——-
< L7 <;v
5-51. SPICPU
5.10.5.1 SPI
5.105.1.1 SPI
5.10.5.1.2 SPI =0 0 SPI
7-58
5.10.5.1.3 =1 SPI 1 SPI
7-59
SPI SPICLK SPISIMO SPISOMI
5pf
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SARRYSINE
TEC QXS320F280049RevA
5.10.5.1.1 SPI
5-40. SPI
NO. (BRR +1) @ |g/|vE BAE FAT
R
8 tsusomnm ,SPISOMI  SPICLK 1 ns
9 th(somnm , SPISOMI SPICLK 5 ns
IEERR
NO. (BRR + 1) @ \B/Mi BAE -
8 tsusomm , SPISOMI SPICLK 15 ns
9 thsomm ,SPISOMI  SPICLK ns
1 (SPIBRR + 1) SPBRR 0 2 (BRR + 1)
(SPIBRR + 1) SPIBRR 3
5.10.5.1.2 SPI ( = 0)
5-41. SPI ( =0)
NO. 2K (BRR + 1)@ B/IME Bl i)
{ITA
EH
SPICLK 4te(LsPCLK)
te(speym 128t¢(LspcLK)
1 ns
5te(LsPcLk)
127tc(LsPcLK)
0.5tcspem — 1 0.5t¢speym + 1
2 tw(sPc1m SPICLK 0.5tcspc)M + 0.5tcLspcLk) — 1 8'2:2(SPC)M 1 + ns
SteLspcLk)
0.5tcspom— 1 0.5tgspom + 1
3 tw(spc2)m SPICLK 0.5te(speym — 0.5teLsperk) — 1 8'::;:(SPC)M ‘1 | ns
Ste(LspcLk)
1.5tspoym — 3tesyscLk) — 3 ;E’tc(spc)"" ‘3 -
PR SYSCLK
, SPISTE SPICLK 1‘; SPCB; -
23 |taspom 1.5tspoym — Ato(syscLr) — 3 4£c(scx(/50|_)r<) ‘3 ns
,SPICLK  SPISTE 05tspom—3  0.5taspom + 3
24 |tysTEM 0.5te(sPcym — 0.5te(LsPCLK) — 3 8-2:0(SPC)M— e | S
Ste(LspcLK)
R
td(sIMO)M SPICLK  SPISIMO , 1 ns
SPICLK  SPISIMO 0.5te(spom — 3
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STA'\;EE nE QXS320F280049RevA

0.5t¢(spcym — 0.5t (LspeLk) — 3
tv(simoym
5 ns

figlose

4 td(SlMO)M SPICLK SPISIMO , 1 s

SPICLK  SPISIMO 0.5tespom — 3

tv(simoym
5 0.5tc(SPC)M — 0.5tc(LSPCLK) — 3 ns
1 (SPIBRR + 1) SPBRR 0 2 (BRR + 1) (SPIBRR
+1) SPIBRR 3
5.10.5.1.3 SPI ( =1)
5- 42. SPI ( =1)
NO. 22l (BRR + 1) B/ BAE B
EHA
Ate(LsPCLK)
tesPom 128tc(spcLk)
1 SPICLK ns
Ste(LsPcLk)
127tcspcLK)
0.5t¢(speym— 1 0.5te(spem + 1
2 | tuspcrm SPICLK, 8:2:2;?;’2:'&)_1 ns

0.5tqspem —
0.5tcspeLk) + 1

0.5tespom — 1 0.5t¢spom + 1

0.5tyspom~ +
3 twispc2)m SPICLK, O-StEELSPéLK)_ 1 ™

Stespem -+
0.5tc(LspeLk) + 1

[ 2te(spoym -
2te(spcym — 3te(syscLk) — 3 <(SPC)
23 td(SPC)M SPISTE SPICLK , <(5PO) « ) 3te(syscik) +2| NS
,SPICLK  SPISTE =3
td(STE)M 2
24 -3 ns
2
TR
0.5t¢(speym — 2
td(simoym
4 , SPISIMO SPICLK 0.5tgspcym + 0.5tc(LspcLk) — 2 ns
SPISIMO  SPICLK 0.5t¢spcym — 3
ty(simoym
5 SPISIMO 0.5tespcym — 0.5tcLspeLk) — 3 ns
EEER
‘ ‘ 0.5tc(spoym — 2
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SYRRYSNE

TEC QXS320F280049RevA
0.5tespeym + 0.5tLspeLk)— 2
td(simoym
4 SPISIMO  SPICLK ns
SPICLK SPISIMO 0.5tc(spc)M -3
ty(simoym
5 0.5te(spcym — 0.5t LspeLky — 3 ns
1  (SPIBRR + 1) SPBRR 0 2 (BRR + 1) (SPIBRR
+1) SPIBRR 3
5.10.5.1.4 SPI
- ! ™
SPICLK x
(clock polarity = 0) / : T\, | \.
:4— 2 ——p | : e :
| i
. i | i
| | |
SPICLK \ |
(clock polarity = 1) l % \ ) A
e |
: : {4— &§—» 1
|
/ A IO XXX
svomo TETN oo owowsews T R
| PR — E
| |
L e o
\/\/ "V" v.v.v.v’v'v‘ M”hf 'n D m .v’v’v '.' v.v.v.v‘v’v.‘ "' \/ """"VV" V"’V '.V.'
spisom {XXXXXXRXXD 0ottt ety e et et et e e e et
_ﬂ] Iﬂ_ 23 24 —ﬁl -
|
SPISTE \ i /
A FIFO FIFO SPISTE
5-52. ( = 0)
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STARRYSINE

TEC QXS320F280049RevA
- - .
SPICLK /—\—/ N
(clock polarity = 0) / |
e |
|
| ’ |
et N T N
(clock polarity = 1) v |
|
N N rAYAY 7 (A AV |
SPISIMO i 0.6, G
[ |
2 /) ) (X Master In Data Must XX
SPISOMI (X _ : X " Xﬁi
- 23 IS
spisTeE™ \l
A. FIFO FIFO SPISTE
5- 53. SPI 1)
5.10.6 SPI
SPI
5.10.6.1.1 SPI 5.10.6.1.2 SPI
0 SPI 5-54 1 SPI
5-55
5.10.6.1.1 SPI
5-43. SPI
NO. B/ME BAE Hhr
12 te(spc)s » SPICLK 4te(SYSCLK) ns
13 tw(sPc1)s » SPICLK, 2te(syscik) — 1 ns
14 tw(spc2)s » SPICLK, 2te(syscLk) — 1 ns
19 tSU(S|MO)S y SPICLK SPISIMO 1-5tC(SYSCLK) ns
20 th(SIMO)S , SPICLK SPISIMO 1-5tC(SYSCLK) ns
, SPICLK  SPISTE
2te(sysciLk) + 3 ns
( =0)
25 |lsuste)s , SPICLK  SPISTE (
2t +23 ns
- 1) _ ¢(SYSCLK)
26 th(sTE)S , SPICLK 'SPISTE 1.5t¢(syscLk) ns
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SYRRYSNE
TELC|

QXS320F280049RevA
5.10.6.1.2 SPI
5- 44, SPI
NO. 2 wB/ME BANE | HAL
15 | tasomys ,SPICLK  SPISOMI 12 ns
16 |tysomys , SPICLK SPISOMI 0 ns
5.10.6.1.3 SPI
- 12 >
|
SPICLK \ )" N
(clock polarity = 0) : : :
13— |

S
) SN

|

|

|

SPICLK \| |
(clock poarity = 1)

lﬂ—ﬁ- 15
|
|

|

|

|

|

|

16 <
I 1
SPISOMI SPISOMI Data Is Valid x \
T ( T
- 19 p :
l ]
: <« 20 |
SPISMO (XX AARRLKY e e et e e e e et e e
|
—» 25 26— lh—
SPISTE | l /

SPICLK
(clock polarity = 0) |
1 |
|
i |
! 1 |
SPICLK | 1 ]
(ctock polarity = 1) ! h
; , |
| |
|
|

1 1

I "
"

SPISOMI m SPISOMI Data is Valid x Data Vaiid X Dats Valid
3
! ¢

194> - —1s

i J A
Soden (TR ¥

Cefetetelelelelelelele) -

5- 55. SPI ( = 1)
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SR SINE

TEC QXS320F280049RevA
5.10.7 (LIN)
LIN LIN LIN LIN 2.2A
LIN 1.3 DLIN 1 kbit/s 20 kbit/s
LIN Local Interconnect Network
LIN LIN http://www.lin - subbus.org LIN
LIN

CAN LIN

LIN

LIN2.2A LIN 1.3
LIN

1Kbit/s  20Kbit/s

“ Break-in -data”

AMBA APB /AHB / AXI Lite
Altera Avalon
Xilinx OPB

LIN 5-56
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F
i
-~

( e — |
. CHECKSUM R
o | caLcuLaTomr BTERFACE
1D PARTY -
CHECKER i
m ¥
MONITOR
THRX ERROR :;)
DETECTOR [TED)
TIME-OUT !
CONTROL —
COUNTER ::)
LINR X |
SCIRX COMPARE
< ‘ Jl
':cg Fom Flai—3=F
SYNCHRONZER |4 gl '—Il
5-56.LIN s
5.10.8 (FSI)
FSI
FSI
FSI FSITX FSIRX FSITX FSIRX
FSI FSI
FSI
(DDR)
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SR SINE

TEC QXS320F280049RevA
ping (ping )
FSI
CRC
ECC
FSI-SPI ( )
5.10.8.1 FSI
FSI CRC TXCLK TXDO TXD1
CPU
FSI CPU DMA
ping
ping
16
CRC
ECC
DMA
CLA
FSITX CPU 5-57 FSITX 5-58

FSITX
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smal:@re
TELC

QXS320F280049RevA
\ PLLAAWCLK
L7
) SYSCLK
| : SYSRSN
come | ePiE
I FSITXyINT1
Fgﬂxlﬁ!z
'3
[ v i w ! FSITXyCLK g
9 A E FSITXyDO
oma K—) 8 s ssm(:m g
FSITXyOMA [ s
7 2 i
|
5-57. FSITX CPU
PLLRAWCLK l, FSITX \\l
— T4 : !
~al |
>4, ™C FSI Modo: |
H T EEEE )
‘rm::z’ o
: Core Reset |
FSITXINTY 2 e | LK
FSITXINTZ ;| Interrupt Management -
_ FSITX_DMAEVT Ping Time-out Counter | _—
- Transmiter Core = »
@} S Lo,
|
I |
| Traremit Data —: > |
| Butter |
| | eccroge :
|
|
R 7
5-58. FSITX
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STARRYSINE

TEC QXS320F280049RevA
5.10.8.1.1 FSITX
5.11.8.1.3 FSITX FSITX 5-59
5.10.8.1.2 FSITX
5- 45,
NO. S5 BR/AME BAE | B
1 teTXCLK) , TXCLK 20 ns
2 tw(TXCLK) , TXCLK TXCLK (0.5tc(rxcLK) — 1 (0.5te(rxcLr) + 1 ns
3 td(TXCLK-TXD) » TXCLK XD (0.25tc(rxcrk) ) — 2 (0.25te(rxcLK)) ns
+2
TDM1 tskew(TDM7CLK-TDM7Dx) TXCLK- TDM_CLK TXDx- -2 ns
TDM_Dx 2
5.10.8.1.3 FSITX
FSITXCLK :‘_2_’i
i S S A A
FSITXD1 5 X X X X X i
-
5-59. FSITX
5.10.8.2 FSI
FSI  (RXCLK) (RXDO  RXD1)
CRC RXCLK
CPU
FSIRX CPU HIC DMA
16
Ping
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SARRYSN=
TEC

QXS320F280049RevA
CRC
ECC
DMA
CLA
FSI-SPI
FSIRX CPU 5-60 5-61 FSIRX
gc
SYSCLK
; SYSASN
czax | oPE
FSIRXyINT1
F5IRXyINTZ
[— ] -
o [(— 8 o Fmoon | £
T FSIRXyDMA
5-60. FSIRX CPU
Paae T \
SYSASn | |
—=—
SYSCLK J :
| Frame 9 |
I |
Rogistor imerace |
I Core Reset |
. FSIRXINTY | Corkol B |
: FSIRXINT2 | IWM&;OOM e ‘l_
~ FsiRx oA BVT | Ping Wakhdog ) ok
« : Recaver Core | | ;:;‘ ._:__mo
| o el D1
I |
I |
| Recaie Data G:] |
1 e |
| ECC Check |
| B I
| I
R S e e e S ey e 7
5-61. FSIRX
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Sm?rEE = QXS320F280049RevA
5.10.8.3 FSIRX
5.10.8.3.1 FSIRX 5.10.8.3.2 FSIRX
FSIRX 5-62
5.10.8.3.1 FSIRX
5-46.
NO. 25 B/ME BRE HAfr
1 te(RXCLK) RXCLK 20 ns
2 tw(RXCLK) , RXCLK RXCLK ggﬁgigtgt ns
3 tsu(RXCLK-RXD) RXCLK 17 ns
4 th(RXCLK — RXD) RXCLK 3.8 ns
5.10.8.3.2 FSIRX
NO. s w®/ME BRE kv
1 td(RXCLK) 21 ns
2 td(RXDO) 21 ns
3 td(RXD1) 21 ns
4 td(DELAY_ELEMENT) 0.7 ns
5.10.8.3.3 FSIRX
1 >

FSIRXCLK

FSIRXDO

A X

FSIRXD!

5.10.8.4 FSI SPI

A
XX

5- 62. FSIRX
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STA'\;EE nE QXS320F280049RevA

FSI SPI SPI FSI
SPI FSI SPI
FSI FSI
SPI FSI FSI CPU
SPI FSI
FSIRX ping CRC
SPI
16
TXD1
RXD1
SPI FSI TXCLK

5.10.8.4.1 FSITX SPI
5.10.8.4.2 FSITX SPI FSITX SPI 5-63
SPI FSIRX 5.10.8.4.2 FSIRX
SPI FSIRXCLK SPI

5.10.8.4.2 FSITX SPI

5- 48.

NO. M B/ME BAE|  Hfr
1 te(TXCLK) , TXCLK 20 ns
2 tw(TXCLK) , TXCLK TXCLK (0.5te(rxcLr) — 1 (0.5tc(rxcL) + 1 ns
3 td(TXCLKH-TXDO) , TXCLK TXDO 3 ns
4 td(TXD1-TXCLK) , TXD1 TXCLK tw(TxCLK) — 3 ns
5 td(TXCLK-TXD1) , TXCLK TXD1 tw(TXCLK) ns
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ST/R;EE nE QXS320F280049RevA

5.10.8.4.3 FSITX SPI

FSITXCLK i

|
A i [44
»
| ' )
-iw
FSITXD1 M I
\ : "

5- 63. FSITX SPI
511
5.11.1
QXS320F280049RevA 1.2V (VDD)
(56 )
1.2V LDO (VREG)

VDDIO VDDIO_SW

5.11.1.1 1.2 V LDO (VREG)

VREG VDDIO VDD 1.2 V VREGENZ VSS
VREGENZ : VREG
VDD 4-5 VREGENZ VREG
VDD VREG VDD
VREG VDD ( ) VDD 4-4
1; VSS VDD

VSS( 47pF )
2: VSS VDD 4 VDD )
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SR SINE

TEC QXS320F280049RevA
511.1.2
5-49
B/ME HEE BAE Hhr
Cvopio VDDIO 4.7 HF
Cvopio_pecap VDDIO 0.1 HF
Cuvopa VDDA 4.7 W
Cvppio_sw VDDIO_SW 4.7 HF
Cvop VDD 47 pF
Cvpb_pecap VDD 0.1 HF
5.11.1.3
VDDI®0.3 V (
VREFHI) VDD#.3V
VDDIO VDDIO_SWDDA :3.3V VDDIO VDDIO_SW/DDA
0.3V
VDD VREGENZ VSS VDD
VDD (VREGEN2VDDIO ) VDDIO vDD VDD
\VDDIO VDD VDDIO 0.3V
5.11.1.4 (POR)
(POR) 110 POR
XRSn VDDIO POR POR
BOR (brownoutreset) BOR (
BOR 5.11.1.5)
5.11.1.5 (BOR)
BOR VDDIO VDDIO
BOR XRSn XRSn
BOR BOR VMONCTL BORLVMONDIS
BOR VDDIO BOR 5.5 (SVS)
33V 12V XRSn
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SR SINE

TEC QXS320F280049RevA
511.2
511.2.1
5-50 5-64 5-65
5-50
CLOCK SOURCE MODULES CLOCKED COMMENTS
INTOSC1 1
) 10Mhz
i PLL
i CcPU
INTOSC2(1) 2
) PLL 10Mhz
) CcPU
X1 (XTAL) X1 X2
i PLL X1
i CcPU
1 2 (INTOSC2) (OSCCLK)
{INTosCt > WDCLK——F To ";":;ZT“Q
(svspLicTir ) (SYSCLKDIVSEL )
™ ‘
OSCOLK SYSCLK ]| PLLSYSCLK—b To NMIWD
SystemPLL | _I/ Divider I
X1 (XTAL) PLLRAWCLK
SYSCLK + CPU |——CPUCLK— Tolocal memories

One per SYSCLK peripheral

Qo) 0 ¢ (rotom) |

I
I
LSP
Divider : LSPCLK
L —— =
5-64

SYSCLK——»

PERx.SYSCLK—p

PERx.LSPCLK—¥

CAN Bit Clock—»

To ePIE, RAMs, GPIOs,

and DCSM

To peripherals

To SCls and SPIs

To CANs
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SPRE@RE
TELC

QXS320F280049RevA
CLK_PFD CLK_VCO CLK_Q
CLKIN 1/N PFD LPF VCO 1/Q
CLK S
1/F 1/R —
Feuveo=Feuan*F/N 5§ Feik o=Feveo/Q 1+ Fek =Feikveo/R
5.11.2.2
511.2.2.1
5.11.2.2.1.1 5.11.2.2.1.2 XTAL X1
5.11.2.2.1.3 5.11.2.2.1.4
511.221.1

foxrac

Frequency, X1/X2, from external crystal or resonator

MHz

fixay

Frequency, X1, from external oscillator

MHz

5.11.2.2.1.2 XTAL

X1VIL  Valid low-level input voltage -0.3 0.3*VDDIO \Y
X1VIH Valid high-level input voltage 0.7 *vVDDIO VDDIO +0.3 \%
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smfvﬁre
TELC

QXS320F280049RevA

5.11.2.2.1.3

tixy) Fall time, X1 6 ns

tr(Xl) Rise time, X1 6 ns

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

twany  Pulse duration, X1 high as a percentage of tc(X1) 45% 55%
5.11.2.2.14

te,y  Lock time, Main PLL

200us + 20us tosc _stable

5.11.2.2.2
5.11.2.2.1

5.11.2.2.1

| fisvscky  Frequency, device (system) clock 150 MHz

tesyscig  Period, device (system) clock 6.67 ns
foveo) Frequency, VCO output clock 400 800 MHz
fcuk pepy  Frequency, PED input clock 8 12 16 MHz
f ek Freguency, Input clock 8 240 MHz
fok o Frequency, CLK_Q output frequency 26 800 MHz
fok g Frequency, CLK S output frequency 26 800 MHz
fisn) Frequency, LSPCLK 150 MHz
firpwny  Frequency, HRPWMCLK 50 150 MHz
flosceLky Frqutrel;a/),OSCCLK (INTOSC1 or INTOSC2 or XTAL See respective clock MHz

5.11.2.3

3.3v
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STARRYSINE

TELC

QXS320F280049RevA
VS5 x X2
E L]
VDD Qut
5-66 3.3v
5-67
VSSs X1 X2
L]
{ l|:|| \
\ [|N] /
5-67
) 5 - 68
Microcontroller
VSSs X1 X2
|_?_ ==
——
5-68
5.11.24
QXS320F280049RevA
INTOSC1 INTOSC2 INTOSC2
(OSCCLK) INTOSC1 INTOSC1
(OSCCLK)
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smfvﬁre
TELC

QXS320F280049RevA

511.24.1

Without trimming 7 10 13 MHz
fintosc  Output clock frequency
After trimming @ 25°C 9.8 10 10.2 MHz
f; Output frequency adjust ste
STEP p! q Yy ad] P 250 KHz
fr Output frequency temperature coefficient
@ -40°C~85°C 43 %
Ts OSC stabilization time 20 93
D Output Duty Cycle
T putbuty &y 45 50 55 %
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SR SINE

TELC QXS320F280049RevA
512
QX DSP 200 QX DSP
100
5-51.

100M 200M
25 125 235
50 128 237
55 130 239
60 132 240
65 134 241
70 135 242
75 138 244
80 140 246
85 142 249
90 145 252
95 149 254
100 152 257
105 156 260
110 160 264
115 165 269
120 171 273
125 177 278
130 184 284
135 191 290
140 199 297
145 205 302
150 215 310
155 225 318
160 235 328
165 247 338
170 258 349
175 270 360
180 287 370
185 300 381
190 311 394
195 327 409
200 344 421
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STARRY

TEC QXS320F280049RevA
b=
450
400 —100M
— 200M

350

300
- 240 241 242 244 246
Zasp 23 27 23
£
% 200
"/

150 g5 128 130 132 13 135 138 140

100

50

0

25 s0 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200

iBEE Q)

5-69
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SR SINE

TEC QXS320F280049RevA
6
6.1
QXS320F280049RevA 32 (MCU)
QX 32 C28xCPU 150MHz QX C28xCPU
T™MU VCU TMU
VCU
QXS320F280049RevA C28xCPU C28xCPU
C28xCPU CLA CPU 32
C28xCPU ANSIC
QXS320F280049RevA 1024KB 512KB SRAM ECC
SRAMECC/
QXS320F280049RevA 12
ADC PGA
QXS320F280049RevA ( ePWM/HRPWM eCAP)
4 SDFM 2-A
( SPI SCI 12C LIN CAN)
QXS320F280049RevA
PMBus FSI
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SVRRYSIIN=
TEC QXS320F280049RevA
core
‘ DU ‘ ‘TIME‘ ‘WDT‘
1 I H
cored
PIC
(=] (o] (g [ [ =0
EPIE
INSN RAM-—=e» < DATA RAM
IPC H
corel
PIC
-FPU -TMU -ALU -vcu core_debuc
—event/interrupt { EPIE -
INSN_RAM_SLAVE H { 1 DATA_RAM_SLAVE
‘ DU ‘ ‘TIME‘ ‘WDT‘
COREO_MATER CORE1_MATER
BUSTOP J
1 T T
BOOT[MATER DMA_lMATER "ED“QI—MATER
BOOT DMA BUS2BUS BUS2BUS BUS2BUS BUS2BUS FLASH_CTRL DEBUG
Peripheral
ECAP x7
DCC 12C uart x2 (HR x2) GPIO ADC x3 CAN x2 FSIRX
) EPWM x24
SYS_CTRL PMBUS spi x2 F HRxie 'NPUT_BAR  DACx2 FSITX
— L CcGU DLIN EQEP x2 EPWM_BAR PGA X7 FLASH ]
DMA_CTRL SDFM x4 OU;F';UT—B CMPSS x7
BAR_FLAG
EPER
I0_CTRL
TI13L1
3FR3==
GPIO MUX
6-1.
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.
SrA?rEE NE QXS320F280049RevA
6.3
6.3.1
6-1.
C28xCP
DMA cce SECUF
GSDO RAM 64KB | 0x00000000 | OXOOOOFFFF
GSD1 RAM 64KB | 0x00010000 | OXOOO1FFFF
GSD2 RAM 64KB | 0x00020000 | OXOO02FFFF
GSD3 RAM 64KB | 0x00030000 | OXOOO3FFFF
IPC CPUO_RAM|  4KB 0x00100000 | O0x00L00FFF
IPC CPUL_RAM|  4KB 0x00101000 | Ox00101FFF
GSI0 RAM 64KB | 0x00200000 | OX0020FFFF
GSI1 RAM 64KB | 0x00210000 | OX0021FFFF
GSI2 RAM 64KB | 0x00220000 | Ox0022FFFF
GSI3 RAM 64KB | 0x00230000 | OX0023FFFF
BOOT RAM 8KB 0x00280000 | OX00281FFF
PIECTRL 256B | 0x007F0100 | OX007FOLFF
DEBUG 256B | 0x007F0200 | O0x007FO2FF
CPUTIMERO 208 0x007F0300 | 0x007F0310
CPUTIMER1 208 0x007F0314 | 0x007F0324
CPUTIMER2 208 0x007F0328 | 0x007F038
CPUTIMER_SYS  16B 0X007FO3A0 |  OX007FOAC
CPUTIMEROLC2Z 4B 0x007F03B0 | 0x007F03B0
CPUTIMERILCZ 4B 0x007F03B4 | 0x007F03B4
CPUTIMER2LCZ 4B 0x007F03B8 | 0x007F03B8
CR 256B | 0x007F0400 | OXO07FO4FF
GR 256B | O0x007F0500 | O0x007FOSFF
MOB 256B | 0x007F0600 | OX007FOBFF
EXP 256B | 0x007F0700 | Ox007FO7FF
WD 256B | 0x007F0800 | OX007FOSFF
IPC_REG 256B | 0x007F0900 | O0x007FO9FF
IPC_CMD 256B | O0x007FOAOO | Ox0O7FOAFF
vCu 256B | 0x007FOBOO | O0x007FOBFF
TRACE_BUFFEF  256B | Ox007FOC00 | Ox007FOCFF
WATCH_POINT|  256B | 0x007FODOO | 0x007FODFF
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SR SINE

TEC QXS320F280049RevA
ECC 256B 0x007FOEO00 0x007FO3FF
ERAD_GLOBAL| 256B 0x007FOF00 0x007FOFFF
ERAD_HWBP1 256B 0x007F1000 0x007F10FF
ERAD_HWBP2 256B 0x007F1100 0x007F11FF
ERAD_HWBP3 256B 0x007F1200 0x007F12FF
ERAD_HWBP4 256B 0x007F1300 0x007F13FF
ERAD_HWBP5 256B 0x007F1400 0x007F14FF
ERAD_HWBPG6 256B 0x007F1500 0x007F15FF
ERAD_HWBP7 256B 0x007F1600 0x007F16FF
ERAD_HWBPS8 256B 0x007F1700 0x007F17FF
ERAD_COUNTEH 256B 0x007F1800 0x007F18FF
ERAD_COUNTEH 256B 0x007F1900 0x007F19FF
ERAD_COUNTEH 256B 0x007F1A00 0x007F1AFF
ERAD_COUNTEH 256B 0x007F1B00 0x007F1BFF
CLKCFG 4KB 0x01000000 0x01000FFF
CPUSYS 432B 0x01001000 0x010011AF
DEVCFG 432B 0x01001000 0x010011AF
XINT 80B 0x010011B0 0x010011FF

NMIINTRUPT 256B 0x01001200 0x01012FF

DCCO 4KB 0x01002000 0x01002FFF
GPIOCTRL 4KB 0x01003000 0x01003FFF
GPIODATA 4KB 0x01004000 0x01004FFF
INPUTXBAR 4KB 0x01005000 0x01005FFF
EPWMXBAR 4KB 0x01006000 0x01006FFF
OUTPUTXBAR 4KB 0x01007000 0x01007FFF
XBAR 4KB 0x01008000 0x01008FFF
DMA 256B 0x01009000 0x010090FF
DMACH1 256B 0x01009100 0x010091FF
DMACH2 256B 0x01009200 0x010092FF
DMACH3 256B 0x01009300 0x010093FF
DMACH4 256B 0x01009400 0x010094FF
DMACH5 256B 0x01009500 0x010095FF
DMACH6 256B 0x01009600 0x010090FF
ANALOGSUBSY| 4KB 0x0100A000 0x0100AFFF
ADCA 256B 0x0100B000 0x0100BOFF
ADCARESULT 256B 0x0100B100 0x0100B1FF
ADCB 256B 0x0100B200 0x0100B2FF
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SR SINE

TEC QXS320F280049RevA
ADCBRESULT 256B 0x0100B300 0x0100B3FF
ADCC 256B 0x0100B400 0x0100B4FF
ADCCRESULT 256B 0x0100B500 0x0100B5FF
PGAl 32B 0x0100C000 0x0100CO1F
PGA2 32B 0x0100C020 0x0100CO3F
PGA3 32B 0x0100C040 0x0100CO5F
PGA4 32B 0x0100C060 0x0100CO7F
PGAS 32B 0x0100C080 0x0100CO9F
PGAG6 32B 0x0100COAQO | 0x0100COBF
PGA7 32B 0x0100C0OCO | 0x0100CODF
DACA 64B 0x0100D000 0x0100D03F
DACB 64B 0x0100D040 0x0100d07F
CMPSS1 256B 0x0100E000 0x0100EOFF
CMPSS2 256B 0x0100E100 0x0100E1FF
CMPSS3 256B 0x0100E200 0x0100E2FF
CMPSS4 256B 0x0100E300 0x0100E3FF
CMPSS5 256B 0x0100E400 0x0100E4FF
CMPSS6 256B 0x0100E500 0x0100E5FF
CMPSS7 256B 0x0100E600 0x0100E6FF
SDFM 4KB 0x0100F000 0x0100FFFF
ECAP1 128B 0x01010000 0x0101007F
ECAP2 128B 0x01010080 0x010100FF
ECAP3 128B 0x01010100 0x0101017F
ECAP4 128B 0x01010180 0x010101FF
ECAPS 128B 0x01010200 0x0101027F
ECAP6 64B 0x01010280 0x010102BF
ECAP7 64B 0x01010300 0x0101033F
HRCAP6 64B 0x010102C0 0x010102FF
HRCAP7 64B 0x01010340 0x0101037F
SYNCSOC 128B 0x01010380 0x010103FF
SFO 128B 0x01010400 0x0101047F
EPWM9 512B 0x01010600 0x010107FF
EPWM10 512B 0x01010800 0x010109FF
EPWM11 512B 0x01010A00 0x01010BFF
EPWM12 512B 0x01010E00 0x01010FFF
EPWM1 512B 0x01011000 0x010111FF
EPWM2 512B 0x01011200 0x010113FF
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SR SINE

TELC QXS320F280049RevA
EPWM3 512B 0x01011400 0x010115FF
EPWM4 512B 0x01011600 0x010117FF
EPWM5 512B 0x01011800 0x010119FF
EPWM6 512B 0x01011A00 0x01011BFF
EPWM7 512B 0x01011C00 0x01011DFF
EPWMS8 512B 0x01011E00 Ox01011FFF
EQEP1 2KB 0x01012000 0x010127FF
EQEP2 2KB 0x01012800 0x01012FFF

SPI0_MASTER 1KB 0x01013000 0x010133FF

SPIO_SLAVE 1KB 0x01013400 0x010137FF
SPIO_SEL_REG 256B 0x01013800 0x010138FF
SPI1_MASTER 1KB 0x01014000 0x010143FF

SPI1_SLAVE 1KB 0x01014400 0x010147FF

SPI1_SEL_REG 256B 0x01014800 0x010148FF
SCIA 4KB 0x01015000 0x01015FFF
SCIB 4KB 0x01016000 0x01016FFF
12CA 4KB 0x01017000 0x01017FFF
PMBUS 4KB 0x01018000 0x01018FFF
LINA 4KB 0x01019000 0Ox01019FFF
FSITX 4KB 0x0101A000 Ox0101AFFF
FSIRX 4KB 0x0101B000 0x0101BFFF

REGFILE 4KB 0x0101C000 0x0101CFFF
CANA 4KB 0x01052000 0x01052FFF
CANB 4KB 0x01053000 0x01053FFF

FLASHOCTRL 4KB 0x01040000 0x01040FFF

FLASHODATA 1MB 0x30000000 0x300FFFFF

FLASHOOTP1 1KB 0x30100000 0x301003FF

FLASHOOTP2 1KB 0x30101000 0x301013FF

[23:16] = 7f \  C28xCPU
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SRR SIIN=
TEC QXS320F280049RevA
6.3.2 Flash
QXS320F280049RevA (1024KB [256KW)]) Page
Sector Block Chip
/ FLASH Bank
FLASH Page Sector Block Chip
Each device Each block Each sector Each page
has has has has
1M 64 4K 256 Bytes
4K 256 16 pages
256 16 sectors
16 blocks
FLASH 6-3
6.3.2.1 Flash
6- 3-1. FLASH OTP
OTPO
FLASHOOTP1 1KB 0x30100000 0x301003FF
FLASHOOTP2 1KB 0x30101000 0x301013FF
6- 3-2. FLASH Block
Block Sector Address range
255 0x300FF000H 0x300FFFFFH
15 éé éé éé
240 0x300F0000H 0x300FOFFFH
239 0x300EFO00H 0x300EFFFFH
14 éeé e é e é
224 0x300E0000H 0x300EOFFFH
éé éé éé
éé éé éé éé
éé éé éé
éeé e é e é
éé éeé e é e é
éeé e é e é
2 47 0x3002F000H 0x3002FFFFH
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SR SINE

TeC QXS320F280049RevA
ce ce cé
32 0x30020000H 0x30020FFFH
31 0x3001FO000H 0x3001FFFFH
1 é é é é é é
16 0x30010000H 0x30010FFFH
15 0x3000F000H 0x3000FFFFH
0 ce ce cé
0 0x30000000H 0x30000FFFH
6.3.3.2
(H28x)
6- 4. (H28x)
537 (1) C28xCPU DMA
CLKCFG 4KB 0x01000000 0x01000FFF
CPUSYS 432B 0x01001000 0x010011AF
DEVCFG 432B 0x01001000 0x010011AF
XINT 80B 0x010011B0O 0x010011FF
NMIINTRUPT 256B 0x01001200 0x01012FF
DCCO 4KB 0x01002000 0x01002FFF
GPIOCTRL 4KB 0x01003000 0x01003FFF
GPIODATA 4KB 0x01004000 0x01004FFF
INPUTXBAR 4KB 0x01005000 0x01005FFF
EPWMXBAR 4KB 0x01006000 0x01006FFF
OUTPUTXBA| 4KB 0x01007000 0x01007FFF
XBAR 4KB 0x01008000 0x01008FFF
DMA 256B 0x01009000 0x010090FF
DMACH1 256B 0x01009100 0x010091FF
DMACH2 256B 0x01009200 0x010092FF
DMACH3 256B 0x01009300 0x010093FF
DMACH4 256B 0x01009400 0x010094FF
DMACH5 256B 0x01009500 0x010095FF
DMACH6 256B 0x01009600 0x010090FF
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STARRYSINE

TEC QXS320F280049RevA
ANALOGSUBS 4KB 0x0100A000 0x0100AFFF
ADCA 256B 0x0100B000 0x0100BOFF
ADCARESUL 256B 0x0100B100 0x0100B1FF
ADCB 256B 0x0100B200 0x0100B2FF
ADCBRESUL 256B 0x0100B300 0x0100B3FF
ADCC 256B 0x0100B400 0x0100B4FF
ADCCRESUL 256B 0x0100B500 0x0100B5FF
PGAL 32B 0x0100C000 0x0100CO1F
PGA2 32B 0x0100C020 0x0100CO3F
PGA3 32B 0x0100C040 0x0100CO5F
PGA4 32B 0x0100C060 0x0100CO7F
PGAS 32B 0x0100C080 0x0100C0O9F
PGA6 32B 0x0100COA0Q 0x0100COBF
PGA7 32B 0x0100C0CO 0x0100CODF
DACA 64B 0x0100D000 0x0100D03F
DACB 64B 0x0100D040 0x0100d07F
CMPSS1 256B 0x0100E000 0x0100EOFF
CMPSS2 256B 0x0100E100 0x0100E1FF
CMPSS3 256B 0x0100E200 0x0100E2FF
CMPSS4 256B 0x0100E300 0x0100E3FF
CMPSS5 256B 0x0100E400 0x0100E4FF
CMPSS6 256B 0x0100E500 0x0100E5FF
CMPSS7 256B 0x0100E600 0x0100E6FF
SDFM 4KB 0x0100F000 0x0100FFFF
ECAP1 128B 0x01010000 0x0101007F
ECAP2 128B 0x01010080 0x010100FF
ECAP3 128B 0x01010100 0x0101017F
ECAP4 128B 0x01010180 0x010101FF
ECAP5 128B 0x01010200 0x0101027F
ECAPG6 64B 0x01010280 0x010102BF
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STARRYSINE

TEC QXS320F280049RevA
ECAP7 64B 0x01010300 0x0101033F
HRCAPG6 64B 0x010102C0 0x010102FF
HRCAP7 64B 0x01010340 0x0101037F
SYNCSOC 128B 0x01010380 0x010103FF
SFO 128B 0x01010400 0x0101047F
EPWM9 512B 0x01010600 0x010107FF
EPWM10 512B 0x01010800 0x010109FF
EPWM11 512B 0x01010A00 0x01010BFF
EPWM12 512B 0x01010E00 0x01010FFF
EPWM1 512B 0x01011000 0x010111FF
EPWM2 512B 0x01011200 0x010113FF
EPWM3 512B 0x01011400 0x010115FF
EPWM4 512B 0x01011600 0x010117FF
EPWM5 512B 0x01011800 0x010119FF
EPWM6 512B 0x01011A00 0x01011BFF
EPWM7 512B 0x01011CO00 0x01011DFF
EPWM8 512B 0x01011E00 0x01011FFF
EQEP1 2KB 0x01012000 0x010127FF
EQEP2 2KB 0x01012800 0x01012FFF
SPIO_MASTEH 1KB 0x01013000 0x010133FF
SPIO_SLAVE 1KB 0x01013400 0x010137FF
SPIO_SEL_RE 256B 0x01013800 0x010138FF
SPI1_MASTEH 1KB 0x01014000 0x010143FF
SPI1_SLAVE 1KB 0x01014400 0x010147FF
SPI1_SEL_RE 256B 0x01014800 0x010148FF
SCIA 4KB 0x01015000 0x01015FFF
SCIB 4KB 0x01016000 0x01016FFF
12CA 4KB 0x01017000 0x01017FFF
PMBUS 4KB 0x01018000 0x01018FFF
LINA 4KB 0x01019000 0x01019FFF
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SR SINE

TEC QXS320F280049RevA
FSITX 4KB 0x0101A000 0x0101AFFF
FSIRX 4KB 0x0101B000 0x0101BFFF
REGFILE 4KB 0x0101C000 0x0101CFFF
CANA 4KB 0x01052000 0x01052FFF
CANB 4KB 0x01053000 0x01053FFF
FLASHOCTRL 4KB 0x01040000 0x01040FFF
FLASHODATA 1MB 0x30000000 0x300FFFFF
FLASHOOTP] 1KB 0x30100000 0x301003FF
FLASHOOTPZ 1KB 0x30101000 0x301013FF
(1) CPU ( CLA DMA )
6- 5.
Slave No Slave name MO M1 M2 M3 M4
CPUO | CPUl1| DMA | BOOT| DEBUG

S0 D_MEM Y Y Y Y

S1 |_MEM Y Y Y

S2 1 Y Y Y Y

S3 2 Y Y Y Y

S4 CAR Y Y Y Y

S5 CAN Y Y Y Y

S6 Flash_ctrl Y Y Y Y

S7 HARDWARE Y Y Y Y

S8 flash Y Y Y Y
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SR SINE

TELC QXS320F280049RevA
6.3.3
6.3.3.1 CPU RAM (GSDx RAM)

CPU ECC RAM CPUO CPU1

6.3.3.2 IPC RAM (IPC CPUX_RAM)

RAM IPC_CPUO_RAM CPUO CPU1 CPUO
CPU1 IPC_CPUL_RAM CPU1 CPUO CPU1 CPUO
6.3.3.3 CPU RAM (GSIx RAM)

CPU ECC RAM CPUO CPU1
6.3.3.4 CPU RAM (BOOT RAM)

CPU BOOT
6.4 -

6- 9.

i DMA CPU CPU

CPU

( WD NMIWDLPM )

PLL

GPIO

GPIO )

DMA

ePWM/HRPWM

eCAP/HRCAP

eQEP
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STARRYSINE

TELC|

QXS320F280049RevA

SDFM

mpsR

DMA

CPU

CPU

ADC

ADC

CMPSS

DAC

PGA

CAN

SPIl

12C

PMBus

SCI

LIN

FSI
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SR SINE

TEC QXS320F280049RevA
6.6 C28x
6.6.1
CPU 32 :
(RISC)
6.6.2
VLIW hardware loop
CPU CPU
DSP I-MEM D-MEM
DMA EMIF HPI SPI 12C GPIO CAN Debug
6.6.3 (FPU)
C28x (C28x+FPU) IEEE
C28x CPU
C28x+FPU C28x
RnH n=0-7
(STF)
(RB)
RB
6.6.4 (TMU)

T™MU FPU H28x+FPU
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SR SINE

TEC QXS320F280049RevA
T™MU
C
MPY2PIF32 Rd Rs a=b*2n 2/3
DIV2PIF32 Rd Rs a=b/2xn 2/3
FSSQRT Rd Rs a = sqrt(b) 7
SINPUF32 Rd Rs a = sin(b*2m) 5
COSPUF32 Rd Rs a = cos(b*2m) 5
ATANPUF32 Rd Rs a = atan(b)/2n 5
QUADFRd Rs Rt ATANPU2 8
TMU T™MU
FPU
6.6.5 Viterbi VCU
DSP
6.6.5.1 Viterbi
Viterbi
Viterbi
VITBM2 1/2
VITBM3 1/3
VITDHAS
VITDHSA
VITDLAS
VITDLSA
VITHSEL
VITLSEL
VTRACE
6.6.5.2 CRC
CRC
16 32 CRC 1

CRC
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SR SINE

TEC QXS320F280049RevA
6.6.5.3
DSP FFT
FFT
/ VCADD/VCSUB 32+32=32
/ VCDA16/VCDS16 16 +32=16
VCMPY 16 x 16 = 32
VCMPYAC 16 x 16 = 32 32+32=32
VNEG -32=32
6.6.6 EINTDIV
C28x CPU (EINTDIV) (16 /
16 32/16 32/32 64/ 32 64/ 64) (Truncated,
Modulus,Euclidean)
, C Truncated (/ %
Modulus  Euclidean C

C28x CPU 32
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STA'\;EE nE QXS320F280049RevA

6.7 (DMA)

DMA / CPU
DMA
« o CPU
DMA 6-3
DMA

d PIE

d DMA

- ADC EVT

ePWM SOC
- CPU

- eCAP

- SPI

- SPI

— GSx RAM
—ADC

_ (ePWM eQEP eCAP SDFM)
~DAC PGA

—SPI  PMBus

d 8 16 32

d 8 FIFO
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ADC ADC Global Shared
can |l UN | lwrapper| | Resuts || XINT | | TMER (GSx) RAMs
A i A A I A h i | I
|| -
! 4 l 4 C28x Bus
I | | | | DMA Bus I
| L __TiNT 0.2
L. XNT(EY
bl Nesmapooett] 2T :
| L LNamxowA UnARXDWA ) <
T P L S . T DMACHSRCSEL1.CHx DMA | ¥ CZ8x
EApi1.710mA | DMACHSRCSELZ Chix 5
,______—————E CHx MODE PERINTSEL <
RSN |11+ 117} 114 ke er o 3
EPV(1-5) SOCA_EPWIA1-8).S0CB e

SPITOMAIA 8], SPIRXOMAIAS)
[FSiTxADMA FsmRXADMA

I——-——»

s I

'I

SDFM || EPWM sPy PMBUS' FSI

- wep  DMA Tngger Source
<4—» CPUand DMA Data Path

|
| 1
I |
| l
| i
| |

A

PGA
DAC
CMPSS
«QEP

6- 3. DMA
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TEC QXS320F280049RevA
| wocawoepecLkow | | wocawoes | [ wocrwoos |
WDCNTR
WDCLK
{INTOSC1) S —
UNTOSCY) ] ‘ 5
Bt delyy
WoCLx Watchaog
Divider FPrescaler vz:"::'
SYSRSn
Count
WOKEY (7:0) WOWCRMIN
Watchdog Good Key Out of Window V:Vm:z:o
WDCR(WOCHK(20)) Kasyé D.Ol:xlov e
i > Bad Koy
WDRSTn Generate
512.WOCLK Watchdog Tmeouwt

WONTA | Qutput Pulse

SCSA.WDENINT

6-4.
6.9 C28x
CPU 0 1 2 32 16
32 CPU
32
CPU-Timer 0 PIE CPU-timer 1
CPU INT13 CPU-Timer 2 QX-RTOS CPU INT14 QX-
RTOS CPU-Timer2
CPU-Timer 2
SYSCLK ()
1 (INTOSC1)
2 (INTOSC2)
X1 (XTAL)
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TEC QXS320F280049RevA
6.10 (DCC)
6.10.1
DCC
6.10.2 DCCx(DCCO0 and DCC1)
6- 15. DCCx 0
DCCxCLKSRCO[3:0] CLOCK 4#%
0x0 XTAL
ox1 INTOSC1
0x2 INTOSC?2
others
6- 16. DCCx 1
DCCxCLKSRC1[3:0] CLOCK 4#%
0x0 PLLRAWCLK

others
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7 1
7.1 QX-IDE
“ QXDSPC2000 - ” QX-IDE
1. https://pan.baidu.com/s/1bfo-FDc_qO7cY8KOFM-vMg . qide
2. https://pan.quark.cn/s/a4fccb17121f B6Kg
QX-IDE “ QX-IDE_User_Manual.pdf”
2 Welcome X | B < roA =8

Welcome to QX-IDE" for QX DSP

Getting Start With QX-IDE

Start Products
___ New C2000 Project =1 Apply for Chip
'+ Create a new C2000 project for your device. Apply for a trial chip sample
Q Browse and Import Examples QX WeChat
=3 Import Projects fome File System or Archive Subscription QX WeChat
Supports Documents
¢|» Technical Support g User's Guide
Browse technical support online Read the documentation on QX-IDE.
- Video Tutorial Support :I:'_l: Instruction Set
D J View IDE video tutorial . View QXS320C28x Instruction Set

# VCU Instructions
View QXS320C28x VCU Instructions

1 QX-IDE
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SR SINE

TeL QXS320F280049RevA
7.2
7.2.1
QXS320f3 DSP
1
2
3 FT2232HL USB/JTAG
Host (PC)
GDB FT2232HL Chip
Debug proxy usB,.. | USB JTA Target
— MPSSE £> with
JTAG Lib & API 1 PHY ~ DSP
Interface card driver
FT2232HL Board
2
7.2.2
7.2.2.1
DSP
Host (PC)
GDB
Debug proxy USB
JTAG Lib & API
Interface card driver
3
USB
1)

2) JTAG Lib API
3) GDB GNU DebuggerDSP
4) JTAG API

JTAG

USB/JTAG

GDB JTAG API
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GDB JTAG API
GDB packet GDB
7.2.2.2
JTAG
7.2.2.3
USB JTAG
FT2232HL Chip
USB L
< USBr MPSSEITAS,
PHY
FT2232HL Board
4
FTDI FT2232HL USB 2.0
UART/FIFO
DSP MPSSE Multi-Protocol Synchronous Serial Engine

JTAG
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8
8.1 LQFP100 PIN

D1

‘ 7199088 RRRARARAARARARARA]

(EEEEEELEGEEEELELEEEEEELLL

D1

HHHHHHHHWHHHHHHH

4

B

iEEEEEEECEEEEEEE

i

BASE METAL

L]——=

DETAIL: F

—
BASEMETAL

1}
1]

\wrm PLATING

SYMBOL MILLIMETER
MIN | NOM | MAX
A | _ | _ |10
A1 [o0s| — [oas
A2 [ 135 | 140 | 145
A3 [ 059 | 064 | 069
b |o018| _ [o02
bl | 017 [ 020 | 023
¢ 013 _ |o017
e | 012013014
D 1580 ]16.00 [1620
Dl [13.90 14.00 [14.10
E |15.80|16.00]1620
El [13.90]14.00 [14.10
eB [1505| — [1535
e 0.50BSC
L |045| — |o075
L1 1.00REF
0 o | _ | 7
SYMBOL MILLIMETER
MIN NOM MAX
A — | — [1e0
Al 0.05 —_ 0.15
A2 135 | 140 | 145
A3 | 059 [ 064 | 069
b | o018 | _ [o26
bl | 017 [ 020 | 023
¢ o | _ [on7
el |o12]013]014
D |1180 [12.00 [ 1220
DI | 990 [10.00]10.10
E 11.80 | 12.00 | 12.20
El | 990 [10.00 [10.10
e 0.50B5C
eB 1105 | — 11.25
L 0.45 —_ 0.75
L1 1.00REF
0 o | _ | 7
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8.3 VQFN56 PIN
D D2
41 h_-_ o
- ‘ —JUUUUUDUUUUUTT
l | r_’ l*
2 - L-:
= fam T
— e B0
= (e
— [am
- il - o B - + N
— (e
— (e
— (e
= (e
— (e
! S
i ﬂw@n&nmnm&n ]
e b
EXLOSED THERMAL Nd e
TOP VIEW BOTTOM VIEW
| 00 Qo
O = 3| B0ption A £ kL 0ption B
SIDE VIEW Deril
MILLIME TER
SYMBOL
MIN | NOM | MAX
A 0.85| 0.90| 0.95
Al 0.02 | 0.05
b 0.15| 0.20 | 0.25
c 0.18 0.20] 0.25
D 6.90| 7.00| 7.10
D2 5.10 | 5.20 | 5.30
e Q0. 40BSC
Nd 5. 20BSC
Ne 5. 20BSC
E 6.90| 7.00| 7.10
E2 5.10 | 5.20 | 5.30
0.20 | — —
0.35| 0.40| 0.45
h 0.30 | 0.35| 0.40
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