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PGA1_OF o
cMP1 HPO PGA-1 HrH g as ( vk )
= I
9 8
CMP1_LPO 9 | CMPSS-1 gt PHA S IEHA 0
IAI0224
I CMPSS-1 {RHCFLLEES IEFIA O
ADC BIH_ERIE 4N 224
A3 I ADC-A #iIN\ 3
CMP1_HP3 ' CMPSS-1 i FLLEHEERA 3
CMP1_HNO I
CMPSS-1 MHFLEA RN 0
CMP1_LP3 | "
CMP1_LNO 10 | CMPSS-1 fIEHU LR ERA 3
AIO233 I CMPSS-1 {KHFLLE B A 0
ADC 5| ERI%rHN 233
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S/RRYSINE W
Tec QXS320F280049RevA %5 T fift
A4 ADC-A %N 4
B8 ADC-B #i\ 8
PGA2_OF
oMP2. HPO PGA-2 fiythJE 4% ( 7Tk )
23 21
CMP2_LPO 36 CMPSS-2 it PLUA SR IERIA O
IAIO225
CMPSS-2 (KR FILEERIERIA O
ADC 5|J_Lr#rtmN 225
A5 ADC-A N5
CMP2_HP3 CMPSS-2 EHIFHARIEMA 3
CMP2_HNO
CMP2_LP3 . CMPSS-2 g FILEER TSN 0
CMP2_LNO CMPSS-2 (KR FILEER IERIA 3
AIO234
CMPSS-2 {RHFLEE SR AR O
ADC 5 ER%rHmAN 234
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SR SINE

TEC QXS320F280049RevAKHfi T-/ii
= ZHI A El)iES s
fﬁ‘%‘%% 'ﬁl:g 100 Pz 64PM 56RSH g‘i’ %%
A6 [ ADC-A i\ 6
PGAS_OF S PGA5 ffithyli s ( ik )
CMP5_HPO |
CMP5_LPO 6 6 I CMPSS-5 = LR 2 IERIA O
AI0228 | CMPSS-5 fRHIFLEAR SR RN O
ADC 5l EsrimN 228
A8 [ ADC-A #i\ 8
PGAG_OF o PGA-6 it IEsL S ( ATik )
CMP6_HPO |
CMP6_LPO 37 | CMPSS-6 FHiH LB IEHIA O
AI0229 | CMPSS-6 fEHFLEAZ R EHIA O
ADC 5IJ_Lr#rsN 229
A9 I ADC-A #iN\ 9
CMP6_HP3 ' CMPSS-6 i TPHERERA 3
CMP6_HNO |
CMP6.LP3 | CMPSS-6 it FLLEZ A TN O
CMP6_LNO 38 | CMPSS-6 fiHFLLAEETERIN 3
IAIO236
I CMPSS-6 kT LLEZS A O
ADC 5l EfErN 236
BO I ADC-B #i\ 0
CMP7_HP3 | CMPSS-7 Bt PSRN 3
CMP7_HNO |
oMP7_LP3 | CMPSS-7 P LA S 0
CMP7_LNO 41 | CMPSS-7 fHTFLLEES RN 3
IAI0241 .
| CMPSS-7 {RHFHAR TR 0
ADC 5 ER%ETHA 241
B2 I ADC-B #i\ 2
6 ! ADC-C %A 6
PGA3_OF o
CMP3_HPO | PGA-3 fiHH g% ( Wik )
;
CMP3_LPO 7 6 | CMPSS-3 it THA ERMA 0
IAI0226
I CMPSS-3 {RH- T LLESSIERIA 0
ADC 5|1 F¥rrsiN 226
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B3 ADC-B %\ 3

J I DAC MmTigsMREEERE. it HT ADC Ak
& DAC i - LI LA —MEHZE VSSA HILiEEH
) 100pF HiZs#s. WA ILEIEE A . DAC 3 - iE

VDAC eI S EICE S 1uF A
CMPSS-3 &L IEfIA 3

cMP3 HP3 CMPSS-3 & i A 0

- 8 8 7

CMP3_HNO CMPSS-3 fIHIP LS FAIA 3

CMP3_LP3 CMPSS-3 fFTLLARE S O

CMP3_LNO

AI0242 ADC 3l EREC A 242

B4 ADC-B i\ 4

C8 ADC-C %\ 8

PGA4 OF

~MP4 HPO PGA-4 fiHHyEi#% ( nik )

CMP4_LPO 39 24 22 CMPSS-4 LTS EHIA O

plozer CMPSS-4 Gt F LA A O
ADC 5|l ER%TmAN 227

co ADC-C %I\ 0

CMPL_HP1 CMPSS-1 it FHA S IR 1

CMP1_HN1

CMP1 LP1 CMPSS-1 &g N 1

CMPL_LN1 19 | 2 110 CMPSS-1 {lHIPHARERA 1

o237 CMPSS-1 LT HABS A 1
ADC 5l BN 237

c1 ADC-C #i\ 1

CMP2_HP1 CMPSS-2 i FHA R EMA 1

CMP2_HN1

cMP2 LP1 CMPSS-2 = FLbEgs i 1

CMP2_LN1 29 18 16 CMPSS-2 fIEHF AR IR 1

plo238 CMPSS-2 fEHL I A 1
ADC 5IH_ER%r4mAN 238

C14 ADC-C i\ 14

CMP7_HP1 CMPSS-7 fh IS IERA 1

CMP7_HN1

cMP7 LP1 CMPSS-7 mHTLRE g fiN 1

CMP7_LN1 44 CMPSS-7 fiFLLEEIERN 1

plo246 CMPSS-7 ML P A 1
ADC 5| ER%ETHN 246
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c2 ADC-C #i\ 2
CMP3_HP1 CMPSS-3 il VA EHA 1
CMP3_HN1
By M R £ B >
CMP3_LP1 CMPSS-3 mH-FLEE g s 1
CMP3_LN1 21 13 1 CMPSS-3 fEHISELLEHSIERA 1
plo244 CMPSS-3 k- FLuE g A 1
ADC 5l ErimN 244
Cc3 ADC-C %A\ 3
CMP4_HP1 CMPSS-4 & FHuES IEfIA 1
CMP4_HN1 N e
CMP4_LP1 CMPSS-4 & Fuids A 1
CMP4_LN1 31 v CMPSS-4 {RHIFHAEERA 1
plO245 CMPSS-4 fiEHLFHAEE A 1
ADC 5l EfrimN 245
c4 ADC-C %\ 4
CMPS_HP1 CMPSS-5 A EMA 1
CMP5_HN1 \ "
CMP5_LP1 CMPSS-5 P LR s ffAN 1
CMP5_LN1 17 1 CMPSS-5 fRHIEHLE R ERA 1
pl0239 CMPSS-5 fiEHL P HAEE A 1
ADC 5l ErzN 239
C5 ADC-C #iA 5
CMP6_HP1 CMPSS-6 LA EMA 1
CMP6_HN1 B e
CMP6_LP1 CMPSS-6 = FLEgs A 1
CMP6_LN1 28 CMPSS-6 fIEHI LA A 1
10240 CMPSS-6 {6t PEEES A 1
ADC 5| ERET4HA 240
PGA1_GND 14 10 9 PGA-1
PGAL_IN PGA-1 4N
CMP1_HP2 18 | 12 | 10 CMPSS-1 LR ERA 2
CMPLLP2 CMPSS-1 i F ELALSE A A 2
PGA2_GND 32 20 18 PGA-2 Hh
PGA2_IN PGA-2 A
CMP2_HP2 CMPSS-2 i THA R 2
CMP2_LP2 30 18 16
CMPSS-2 KR PHUE SR FRIN 2
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SR SINE

TEC QXS320F280049RevAKHfi T-/ii
PGA3_GND 15 10 9 I PGA-3 #:ith
PGA3_IN I PGA-3 fai\
CMP3_HP2 20 13 " I CMPSS-3 PR IER A 2
CMP3_LP2 ! CMPSS-3 {KH- LSS IERIA 2
PGA4_GND 32 20 18 I PGA-4 H:ith
PGA4_IN I PGA-4 i\
CMP4_HP2 31 19 17 I CMPSS-4 LU AR IERIN 2
CcMP4_LP2 ! CMPSS-4 {KH- TSR IERA 2
PGA5_GND 13 10 9 I PGA-5 #ih
PGA5_IN I PGA-5 faiA
CMP5_HP2 16 1 I CMPSS-5 mH- PSS IEH A 2
CMPS_LP2 ! CMPSS-5 (TR A 2
PGA6_GND 32 20 18 I PGA-6 #hh
PGA6_IN | PGA-6 fii\
CMP6_HP2 8 I CMPSS-6 i FHLES EfIA 2
CMP6_LP2 ' CMPSS-6 (GHIFHARIEMA 2
PGA7_GND 42 | PGA-7
PGA7_IN | PGA-7 fii\
CMP7_HP2 43 I CMPSS-7 i FHAL B IEMA 2
CMP7_LP2 |
CMPSS-7 {KH- TSR IERIA 2
ADC-A miFEEH k. 7EAMBIEHER T - AN IR E)
G LR . FEPNRHERTUT - R AR R IR
HBZG . AR AT - ks EcE = b — A
2.2)F HLAEGS. WLHRASRRTRES VREFHIA Al VREFLOA
VREFHIA 25 16 14 o | Sl IE
RFTRESEIL A MALE . ABAE N T ERSMNR R T
MM IS S
ADC-B i k. 7EAMBIEHERN T - AN IR E)
G R s . FEPNRHERTT - R AR RIR
HEZGI . AT - ML R EE DA
IO |2.2uF HI%AE. MLAAARNBERE VREFHIB Al VREFLOB
\VREFHIB 24 16 14 ) ]
R RESEIT BRI B . ANEAE P BN S A T
SIS S
ADC-C ikt i o TEAMEREEMERE T - AR IKE)
AN G L e . ZE AR - B 2R
zﬂ% . FEAT — AN - fESR S R B —A
yF A, WHARMKIER VREFHIC il VREFLOC
VREFHIC 24 16 14 110 ‘7|H 122 1]
ROPTRESEIL ST AL E . ANBAE N RSN R R T
SRS
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STARRYSINE

TEC QXS320F280049RevAKHfi T-/ii
VREFLOA 27 17 15 ADC-A {KEiErE
VREFLOB 26 17 15 ADC-B {RIEiEHIE
VREFLOC 26 17 | 15 ADC-C k&R E
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SR SINE

TEC QXS320F280049RevAKHfi T-/ii
56 X
GPIOO 0-4-8-12 o b6 P A4t O
79 52 47
EPWM1_A 1 0 ePWM-1 % A
SPIA_D2 2 o SPI-A QSPIKEA I =ik
6
I2CA_SDA I/OD 12C-A FFI XX i) Ho it
GPIO1 0-4-8-12 o) 3 1
SPIA_D2 110 SPI-A QSPIEAIEE =i
I2CA SCL 6 I/OD 12C-A JHIR XL N
GPIO2 0-4-8-12 Vo SEL PR N 2
EPWM2_A 1 N ePWM-2 #ith A
OUTPUTXBAR1 5 77 | 50 45 o it X-BAR firith 1
PMBUSA_SDA 6 I/OD PMBus-A FieX A Z
SCIA_TX 9 -
SCI-A E%dE
FSIRXA_D1 10 I , g1
FSIRX-A ]It nduimA
GPIO3 0-4-8-12 o SEL PR N 3
1
EPWM2_B - 0 ePWM-2 #iihi B
OUTPUTXBAR2 ;3 o) i X-BAR #ith 2
PMBUSA_SCL 7 76 | 49 | 44 | VOB oypug a s b
SPIA_CLK /O
SCIA_RX y | SPI-A
FSIRXA, DO | SCI-A Bt
FSIRX-A EHHHMA
GPIO4 0-4-8-12 o) S 4
1
EPWM3_A ) (o] ePWM-3 #ith A
SPIA_D3 5 75| 48 | 43 1e} SPI-A QSPItE 15U
OUTPUTXBAR3 6 o ft X-BAR #ith 3
CANA_TX 10 o CAN-A ki%
FSIRXA_CLK | FSIRX-A Hi N\ 4f
GPIOS 0-4-8-12 o RN 5
1
EPWM3_B 3 0 ePWM-3 %t B
OUTPUTXBAR3 5 g | 61 55 o i X-BAR it 3
CANA_RX . ' CAN-A it
PIA_STE I/O N
SPIAS 9 SPI-A #{H$RE (STE)
o} , ,
FSITXA_D1 FSITX-A ATEEMEIIECRS R H:
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SR SINE

QXS320F280049RevA%HfE T- /it

TELC|

GPIO6 0-4-8-12 o S A 6

1
EPWM4_A ) 0 ePWM-4 % A
OUTPUTXBAR4 X o Wit X-BAR #ith 4
SYNCOUT

5 o7 | 64 © SRS ePWM 7125 ki
EQEP1_A . [
CANB. TX . o eQEP-1 A A
SPIB_SOMI(QSPIB_ /o CAN-B Jui i
D1) 9 o SPI-B M\ARfHi - 12N (SOMI) BQSPIfE
FSITXA_DO Gl N v

FSITX-A F¥dE%ih
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SR SINE

TEC QXS320F280049RevAK#f: -/

waan  [POURIE loopz | oy | oggpey PO el

GPIO7 0-4-8-12 o S AT 7

EPWM4_B ; o] ePWM-4 %t B

OUTPUTXBAR5S 5 o i X-BAR Fith 5

EQEP1_B 6 84 57 52 [ eQEP-1 %A\ B

CANB_RX ; [ CAN-B ik

SPIB_SIMO(QSPI 9 110 SPI-B M2 - T8 (SIMO)EQSPIFE T T it 45 —fir

B_DO) 0 i

FSITXA CLK FSITX-A #irth i

GPIO8 0-4-8-12 1o B 8

EPWM5_A ; o) ePWM-5 it A

CANB_TX 3 (o] CAN-B ki%

ADCSOCAO . o N8 ADC ( 3K ePWM it ) IIADC $EH3h A Hith

EQEP1_STROBE 5 74 47 42 110 eQEP-1 kil

SCIA_TX . (0] SCI-A Ki%dR

SPIA_SIMO(QSPI 9 110 SPI-A WZFHIN - FRH(SIMO)E

A_DO) 10 /oD QSPIBER K2 —hr Hudl

12CA_SCL o) 12C-A ﬁﬂ%%ﬂﬁﬁﬁff )

FSITXA DI FSITX-A ] % bt

GPIO9 0-4-8-12 o 3 A AT 9

EPWM5_B ; o ePWM-5 #ith B

SCIB_TX 3 ] SCI-B Kix%iR

OUTPUTXBARS6 5 90 62 56 o it X-BAR %t 6

EQEP1_INDEX 6 1’0 eQEP-1 &3l

SCIA_RX . I SCI-A 3R

SPIA_CLK 10 I/o SPI-A R

FSITXA_DO o FSITX-A &

GPIO10 0-4-8-12 o SE it 10

EPWM6_A ; o] ePWM-6 fith A

CANB_RX 3 | CAN-B #1li

ADCSOCBO 5 o 4N ADC ( >kH ePWM ik ) IADC #:4U=53) B farth

EQEPL A ) 93 63 [ eQEP-1 i\ A

SCIB_TX . o SCI-B KiEHE

SPIA_SOMI(QSPI 9 /o SPI-A AsfHfith - EEHA (SOMI)BRQSPIFE T IS —fr

A_D1) 10 I/OD Hidha

12CA_SDA 0 12C-A FHIRX ¥R

ESITYXA CLK FSITX-A #itiitéh

GPIO11 0-4-8-12 1o S 11

EPWM6_B ) 1 5 o] ePWM-6 fitt B

SCIB_RX 3 I SCI-B ¥

OUTPUTXBAR7 5 52 31 28 ) i X-BAR % 7

EQEP1_B - I eQEP-1 i\ B

SPIA_STE 9 110 SPI-A #{H$RE (STE)

FSIRXA_D1 I FSIRX-A Wi &N
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SR SINE

TEC QXS320F280049RevAK#f: -/
GPIO12 0-4-8-12 o SN 12
1
EPWM7_A ) o] ePWM-7 fiith A
CANB_TX o CAN-B ki%
SPIB_D2 3 51 30 27 10 SPI-B ARG, FEMHEQSPIBLINT (K55 = o 4
5 110
EQEP1_STROBE
QEPL_ ) 0 eQEP-1 i
SCIB_TX
_ I SCI-B Ki¥%ds
PMBUSA_CTL 7 et o
_ o I PMBus-A ##l{55
FSIRXA_DO
| FSIRX-A E %A
GPIO13 0-4-8-12 le) E A 13
1
EPWM7_B 5 o} ePWM-7 fith B
CANB_RX I CAN-B #1i
50 29 26 I/o e
SPIB_D2 3 /o SPI-B QSPIEN 2 = h il
EP-1 &t
EQEPL_INDEX 5 =Q =
SoIB RX 6 I SCI-B B3
— I/lOD e e
PMBus-A FHRXU M ER{ES
PMBUSA_ALERT 7 | TR RIS
FSIRX-A A%
FSIRXA CLK 9 T
GPIO14 0-4-8-12 Te) B 14
1
EPWMS8_A ) o) ePWM-8 fith A
SCIB_TX 5 o) SCI-B K&k
OUTPUTXBAR3 , %6 o i X-BAR #ith 3
PMBUSA_SDA ° I/lOD PMBus-A Fi %A1 5
SPIB_CLK 10 1’0 SPI-B 4
EQEP2_A I eQEP-2 HiA\ A
GPIO15 0:-4.8:12 o SEF N 15
1
EPWM8_B (o] ePWM-8 #ith B
SCIB_RX ) | SCI-B #licdid
95
SPIB_D3 3 110 SPI-B QSPI L F #55 PU A7 $idia
(@] Tl _ Tl
OUTPUTXBARA4 6 o it X-BAR i 4
PMBUSA_SCL 7 o PMBus-A g X [r] it 4
PI-B #4-#RE (STE
SPIB STE 9 | S BLERE (STE)
eQEP-2 I\ B
EQEP2 B 10 Q i
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SR SINE

TEC QXS320F280049RevAK#f: -/
GPIO16 0-4-8-12 o E N 16
1
SPIA_SIMO(QSPI ) 110 SPI-A MBS - E8¥HH (SIMO)ZKQSPIRER FHIZE—1L
A_DO) . o Ml
CANB_TX c o CAN-B K%
OUTPUTXBAR7 0 i X-BAR 4t 7
6 "
EPWM5_A , 54 33 30 o ePWM-5 fitti A
SCIA TX | SCI-A KiEHds
_— 9 /o SDFM-1 ii# 1 ¥efEiiA
- 10 s
EQEP1_STROBE /oD eQEP-1 &l
PMBUSA SCL 11 ° PMBus-A FFJRXL A 4
AN R . S| B AESEF R BT RS S B o AR A
XCLKOUT .
GPIO17 0:4:8-12 1o N 17
1
SPIA_SOMI(QS ) 110 SPI-A MW#s4H - EEHHIN (SOMIERQSPIFE R 15 — 41
PIA_D1) I i dh
3 o CAN-B il
ANB_RX
CANB. 5 55 | a4 a1 o il X-BAR #itlt 8
OUTPUTXBARS 6 n
| ePWM-5 %l B
EPWM5_B
. ! | SCI-A Bl
SCiA 9 = SDFM-1 3BE 1 kA
SD1 C1 10 i
/oD eQEP-1 %3]
EQEP1_INDEX PMBus-A Fi%L A £
PMBUSA_SDA
X2 ALT 68 41 38 R T B
GPI1020 110 I8 F AR N M 20
GPI021 0 110 T8 F AR N 21
PRI R R B S S, BIR/ B E R RS S . iRl
VEBSWQ A E R R ES, B EERSIL (VST 5VDDZ1h]
ALT 83 56 51 . gt
s b ORATRESEIE S ) »
P T 9 L R S A ) DT i
VSW() ALT 81 54 49
GPI024 0:-4-8-12 le) TN 24
1
OUTPUTXBAR1 ) O i X-BAR i 1
EQEP2_A . I eQEP-2 HiA A
EPWMS8_A 5 o ePWM-8 #ith A
SPIB_SIMO(QSPI 110
B_DO) 7 56 - - | SPI-B AN - FEHFHIH (SIMO)EQSPIE T (¥ 55 —fir
- 10 pE
SD1_D1 1 I/OD
PMBUSA_SCL o
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SR SINE

TEC QXS320F280049RevAK#f: -/
SCIA_TX 1 SDFM-1 jliE 1 HdEii N
o PMBus-A FRIR X b
ERRORSTS SCI-A RI%HE
TRHP B RS RIRE T . RIS BLE L ARl e
ERRORSTS {55 /A & & A= s B TR A5 BOR S BN 2L - U
AT LME A R R . SRR B R4 R A IR
AENAR - WAT M A T B
GPIO25 0:4:8-12 1o SN 25
1
OUTPUTXBAR2 5 o] i X-BAR %t 2
EQEP2_B 5 | eQEP-2 A\ B
SPIB_SOMI(QSPI 57 110
7 SPI-B M4l - RN (SOMIERQSPIKLT N 145 —1r
B_D1) I 1
9 B
SD1_C1 10 ©
FSITXA_D1 1 I/OD SDFM-1 iliiE 1 W4ehsmA
PMBUSA_SDA ' FSITX-A F ik B IAcdia i
SCIA_RX PMBus-A FFREXLE Kb
SCI-A Bl
GPIO26 0:4:8-12 1o &N 26
1,5
OUTPUTXBAR3 o i X-BAR it 3
EQEP2_INDEX ) e] eQEP-2 %7l
CANO_STBY 3 58 o CANA STBY #ih
: SPI-B 4k
SPIB_CLK 110 g
; SDFM-1 B 2 Hdfifi A\
SD1 D2 ;
o I FSITX-A EHIEHH
FSITXA_DO .
10 0] PMBus-A {55
PMBUSA CTL ; ;
SCA SDA 1 | 12C-A FHRX A EHE
CAS oD
GPIO27 0:4-8-12 o) 4N 27
1,5
OUTPUTXBAR4 0] it X-BAR i 4
EQEP2_STROBE ) lle} eQEP-2 kil
CANL_STBY 3 59 o CANB STBY #ith
5 SPI-B #ifE (STE)
SPIB_STE I/0 .
. SDFM-1 i 2 Wi
SD1_C2
° I FSITX-A i sk
FSITXA_CLK )
- 10 0 PMBus-A FFRM A &R (5 5
PMBUSA_ALERT .
1 I/OD 12C-A FHIRXUAI#h
I2CA_SCL /oD
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SR SINE

TEC QXS320F280049RevA %y HiE F- it
- ZHERH 5] kA .
BSER W 100PZ 1 eapm | seRSH B
GPIO28 0-4-8-12 o ST NI 28
1
SCIA_RX | SCI-A Bl
o CANB STBY #it
CANL STBY 2 o ePWM-7 it A
3
OUTPUTXBARS 5 o fitli X-BAR it 5
EQEPl A 6 1 2 3 | eQEP-l %ﬁ]\ A
SD1 D3 7 [ SDFM-1 JiBiE 3 KA
- EP-2 itil
EQEP2_STROBE 9 Vo iﬁ\l A ﬁ%k
LINA_TX 10 0 -
SPIB CLK 1 e} SPI-B 4}
- I AT A IR . A SR A7 2B 7 b r IR Bl AR
o ERRORSTS {55 A & KA i 1 R H A5 RS B 2 )
ERRORSTS A MEANE SR B SRR AT A BRI OIR
13 ASEAAR AT LU R b
GPI029 0-4-8-12 1o S AN T 29
SCIA_TX 1 o] SCI-A K&
) o CANB STBY #ith
E’S\?'vlm 7ST§Y s o ePWM-7 %t B
OUTPUTXBARS 5 o g X BAR fti 6
EQEPL B 6 100 1 2 | eQEP-1 #i\ B
sp1 c; ; I SDFM-1 Jii& 3 MErmA
EQE_PZ INDEX 9 o it
LINA R;( 10 | LIN-A i
SPIB_STE 1 e} SPI-B #&H$RE (STE)
B I AP A IR i . A0 SRS B A b r IR B AR
ERRORSTS {55 4 & & A b IR S BOR S BN B 2L - T
ERRORSTS 13 0 AT LMEFAME N h . RIS LR KA T ERIR
AE AR - MIAT DU R
GPIO30 0:-4.8:12 e} SE A 30
1
CANA_RX I CAN-A $zl
EPWM9_A 2 98 o ePWM-9 #ith A
SPIB_SIMO(QSPIB 3 1o SPI-B MBI - LM (SIMO)ENQSPIE A N 58 —fiL
Do) 5 ° ¥
6
OUTPUTXBAR7 . I/0 Hitk X-BAR #tl! 7
EQEP1_STROBE | eQEP-1 kil
SD1 D4 SDFM-1 @i 4 HHEimA
GPIO31 0-4-8-12 o SE N 31
1
CANA_TX o] CAN-A Ki%
O /)
EPWMg_B 2 9 Vo ePWM-9 EEUH:[I B
SPIB_SOMI (QS 3 SPI-B At - EAFHIN (SOMIEIQSPIR T3 — £
- 5 o H
PIB_D1)
5 110
OUTPUTXBARS ; I fit X-BAR it 8
EQEP1_INDEX o | eQEP-1 %3]
SD1_C4 SDFM-1 & 4 FFHidA
FSIRXA D1 FSIRX-A W& NN
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SR SINE

TEC QXS320F280049RevAK#f: -/

(524 SHER | 100P2 | gupw | spey | TR B85
GPIO32 0-4-8-12 IIo S RN 32
I2CA_SDA N I/OD 12C-A THRXAIHEE
SPIB_CLK 3 /O SPI-B
EPWM8_B 5 64 40 37 o ePWM-8 #itt B
LINA_TX 5 . LIN-A &3%
SD1 D3 ; SDFM-1 @& 3 #EimA
FSIRXA_DO g I FSIRX-A FHEHAN
CANA_TX 10 [ CAN-A Ki%

0

GPIO33 0-4-8-12 IIo S N 33
I2CA_SCL 1 I/OD 12C-A FHRAAIR£h
SPIB_STE 3 lle} SPI-B #}HlikE (STE)
OUTPUTXBAR4 . 53 32 29 o ffiitt X-BAR ittt 4
LINA_RX 5 | LIN-A 21
SD1_C3 ; | SDFM-1 i 3 WaidiA
FSIRXA_CLK 8 | FSIRX-A Hi W
CANA_RX 0 | CAN-A #zli
GPIO34 0-4-8-12 o N 34
OUTPUTXBAR1 ! S o Hith X-BAR #iti 1
SPIB D3 o SPI-B QSPIR T EE MU {5

- CANA STBY #ith
CANO_STBY 3 O
PMBUSA SDA /oD PMBus-A FFi M a1 5
GPIO35 0-4-8-12 o S PN 35
SCIA_RX : I SCI-A #EWCE
I2CA_SDA c I/OD 12C-A IR XL 1 Hod
CANA_RX 6 I CAN-A #ili
PMBUSA_SCL ; I/OD PMBus-A FHRAL AR £
LINA_RX o 63 39 36 I LIN-A $alk
EQEPL_A 10 | eQEP-1 HiA A
PMBUSA_CTL I PMBus-A #%#i{5 5

15 JTAGHHF#IN.

TDI !
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SR SINE

TEC QXS320F280049RevAK#f: -/
(524 SHER | 100P2 | gupw | spey | TR B85
GPI037 0-4-8-12 IIo S RN 37
OUTPUTXBAR2 ! o ffith X-BAR %ttt 2
SPIA_D3 2 o SPI-A QSPIHLE T 115 DU Rr Kt
12CA_SCL 3 /0D 12C-A T XL [a] i
SCIA_TX 5 o SCI-A K%K
CANA_TX 5 61 37 34 o} CAN-A Ei¥
LINA_TX ; o} LIN-A %3%
EQEP1B 9 I eQEP-1 i\ B
PMBUSA_ALERT 10 /oD PMBus-A FHRX AR5 S
JTAGH .

TDO 15 o}
GPIO39 0-4-8-12 1o ST 39
EPWM10_A 5 91 o ePWM-10 %t A
CANB. RX ) | CAN-B ik
FSIRXA. CLK ., | FSIRX-A ¥ AR4h
GPI040 0-4-8:12 o S\t 40

- CANA STBY 4t
CANO_STBY 1
EPWM10_B 2 85 0 ePWM-10 #ith B

- 5 . PMBus-A FFi M a1 5

PMBUSA_SDA ; FSIRX-A EHIRHA
FSIRXA_DO . Io SCILB BAE
SCIB_TX 10 | eQEP-1 i\ A
EQEPL A
GPIO41 0.4.8 12 Vo RN 41
SPIA_CLK 1 10 SPI-A i
SCIB_TX 5 o) SCI-B Rk Hi#fa
CANA_RX 3 | CAN-A Hzili
EPWM6_A 5 ¢) ePWM-6 #iith A
I2CA_SCL 6 I/OD 12C-A TR [i I 4
SD1. D2 § 48 | SDFM-1 illiE 2 A
EQEP2 A o | eQEP-2 #iIN A
PMBUSA_CTL 10 | PMBus-A {55
NCLKOUT " o HMERE S o G5B ER A rh i R BTS2 A AR
GPI042 0 /o i S 42
GPI043 0 1’0 ARt 43
GPI044 0 /0 AR 44
GPI0O45 0 /o T 45
GPI046 0 1’0 ARt 46
GPI047 0 e} N 47
GPI048 0 1’0 AR\t 48
GPI049 0 /o TS 49
GPIO50 0 1’0 ARt 50
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GPIO51 0 /o T NS 51
GPI052 0 1’0 ARt 52
GPIO53 0 /o T St 53
GPI0O54 0 1’0 JEHR Nt 54
GPIO55 0 /o T St 55

34




SR SINE

TEC QXS320F280049RevAXE T
= ZBE A B i .
E%‘z% ’ﬁ[.ﬁ 100 PZ 64 PM 56RSH %%

GPIOS6 0-4.8 12 o S it 56
SPIA_CLK 1 e} SPI-A I
EPWM11_A 5 0 ePWM-11 it A
65
EQEP2_STROBE 5 Vo eQEP-2 ikt
SCIB_TX 6 0 SCI-B K%
SD1_D3 7 I SDFM-1 @i 3 HdEfmA
e}
SPIB_SIMO(QSP! 9 SPI-B MESFHIA - LD (SIMO) HQSPIBIR T 4 —
B_DO) 1 ! P
EP-1 %IA A
EQEP1 A eQ A
GPIO57 0-4-8-12 1o S i 57
SPIA_STE 1 o] SPI-A ZHH#RE (STE)
EPWM11 B o]
_ 2 66 ePWM-11 #ith B
EQEP2_INDEX 5 Vo eQEP-2 %l
SCIB_RX 6 ' SCI-B HCHE
SD1_C3 7 I SDFM-1 #i#E 3 Ik
lle}
SPIB_SOMI(QS 9 SPI-B MZ 4 - FRHA (SOMI) BQSPIFR R —
PIB_D1) 1 ' (DR E
EP-1 #i\ B
EQEP1 B =Q A
GPIO58 0-4-8-12 IIo SN 58
EPWM12_A )
o ePWM-12 % A
OUTPUTXBAR1 5 O #i X-BAR it 1
SPIB_CLK 6 67 1o SPI-B Hiéh
SD1_D4 7 I
LINA_TX 9 o SDFM-1 #iE 4 FdEimA
CANB_TX 10 LIN-A ik
EQEP1_STROBE n 0 CAN-B i%
I/0 eQEP-1 kil
GPIO59 0-4-8-12 o S N 59
EPWM12_B 5 o ePWM-12 #ith B
#ik X-BAR %t 2
OUTPUTXBAR?2 5 o]
92 SPI-B #fH#ift (STE)
SPIB_STE 6 10
SD1 c4 7 | SDFM-1 J@i#& 4 W EpHA
LINA_RX 9 LIN-A £l
CANB_RX 10 ! CAN-B Hali
EQEP1_INDEX 11 I eQEP-1 %3]
1o
test_mode 49 lle} WRRG . DARFFAREHRE .
TCK 60 36 33 I JTAG H#f.
JTAG #irgs: .
T™S 62 38 35 o)
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SR SINE

TELC

QXS320F280049RevA % T- /it

VREGENZ

73

46

HAWHE R LA B A R R AR fE . ELIERER] VSS (MK
;bi) %Gﬁﬁm%ﬁ VREG. HE#EHF] VDDIO ( miHF ) LU
ALY

fE5HH

ES bk
ArE

100 Pz

64 PM

56RSH

) ich

W

X1

69

42

39

110

B AR s S N BN o SRR AR LR AR 0 SUHE SR A
Gt Z AT EZ T M. 9 7 HILIR G 45 - Dot — Ao
R R XL ORI X2 th 5] I T TN B

3.3V HPIEr, A GPIO19.

XRSn

I/0D

AN (N ) AEITTREN (fiH ) o £ EBREFET - 15|
JHI I 28 1F IR B AR . A Lt T e 2 IR Bh b 5 | B DAfEE 281
BhiA. RAEFTVEAR - W5l MCUIRS) K B P
o EEIVEAHIE - XRSn 5HI7fE 512 4~ OSCCLK JH#i
K& 10 5 R AR ] A 4 R Bl R . B

TEXRSN FIVDDIO Z [l & —/MHEN 2.2k Q 10k Q f
FFH. GniR7E XRSn Fl VSS Z[AIFCE — A~ A B IEAT 6 7 8
B - MNZFASRIAUERA 100nF BB /N, 4E T 1 E Ar2E %%
W IXUSE AVFE TIAE 512 A OSCCLK  JE 3 A IE i Hivks
XRSn 5HILKz)ZE VOL. XA 5] B4 H S oh 282 — AN E N
SR N SR 2 o= P O XY ] U TS S N1 B ) IR SR G B
#F%gzmo WS b B B e AN A R S) - U S R RS Ak
1TURE

VDD

4,46,
71. 87

4,27,
44,59

5, 24,
41, 53

1.2V HEiBiEmIEs . @R VDD 5| IS5VSS 2 jE]
—ANMR/NEHAELN 4 TUF LR AR . G
FRIE SR - JoRb R 2R AR DN B A Y AR G0 H R R T R R
RIFE o

VDDA

11. 34

22

20

3.3V A IEG . RGN ERE — AR/ MESN 4. TuF
HiEE VSSA KL Ags. Hi%5| #4£6000H@100MHz 2k £
3.3V,

VDDIO

a7,
70. 88

28, 43,

60

25, 40,

54

3.3V e /0 ARSI, RS S — AN IME N
0.1uF MIZHRHEADS.

VDDIO_SW

80

53

48

WIS ER/ERBESRN 3.3V HESI. w5 eaH N SER/E
MARERS - MINTEZ T M R E— 4. 7TeF BRAERMA
7o SUKZEIEREZE VDDIO I, MR . wy LUE
ﬁ@%%mﬂ%%‘ - {H VDDIO_SW £ VDDIO 7l i [7] — Hi 5

VSS

45,
72. 86

5, 26,
45, 58

PAD

e

VSSA

12. 33

21

19

LS

VSS_SW

82

55

50

WS B BRIt S5 %5 NERE VSS 511

(1)

24 DCDCEN = 1 K, AMSEL & A7#8 0 AR NA N L A7
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SR SINE

TELC

QXS320F280049RevA % T- /it

4.3 554k

4.3.1 #HHAES

£ 42BHES

[EEL/ S| gég GPIO [100PZ | 64PM [56 RSH
A0 ADC-A #fi\ 0O I 23 15 13
Al ADC-A #iN 1 I 22 14 12
A2 ADC-A i\ 2 I 9 9 8
A3 ADC-A #i\ 3 I 10

A4 ADC-A #i\ 4 I 36 23 21
A5 ADC-A HiIN5 I 35

A6 ADC-A i\ 6 I 6 6

A8 ADC-A %I\ 8 I 37

A9 ADC-A #iN\ 9 I 38

Al10 ADC-A %A\ 10 I 40 25 23
Al0224 ADC GBS 224 I 9 9 8
Al0225 ADC 5 ERBrHN 225 I 36 23 21
Al0226 ADC 5| ERIBCFIIN 226 I 7 7 6
Al0227 ADC 3| ERHerN 227 I 39 24 22
Al0228 ADC 5| ERBCr4N 228 I 6 6

Al0229 ADC 5l EfE AN 229 I 37

Al0230 ADC 5l Ef# N 230 I 40 25 23
AlO231 ADC 3IIER#4A 231 I 23 15 13
Al0232 ADC 5l ERE TN 232 I 22 14 12
AlO233 ADC 5l ERBCr4N 233 I 10

Al0234 ADC 5l ERE TSN 234 I 35

AlO236 ADC 5| ERBCF4IN 236 I 38

Al0237 ADC 5l ERE AN 237 I 19 12 10
AlO238 ADC 3l ERBCT4N 238 I 29 18 16
AlO239 ADC 5l ERE TN 239 | 17 11

Al0240 ADC 3l ERECT4N 240 I 28

Al0241 ADC 5l ERE TN 241 I 41

AlO242 ADC 51 ERIBTFHAN 242 I 8 8 7
AlO244 ADC 5B ERETHN 244 | 21 13 11
AlO245 ADC 5 ERIBUTHIN 245 I 31 19 17
AlO246 ADC 3 ERIBCTHIN 246 I 44

BO ADC-B %A\ 0 I 41

B1 ADC-B #i\ 1 I 40 25 23
B2 ADC-B #iI\ 2 I 7 7 6
B3 ADC-B #i\ 3 I 8 8 7
B4 ADC-B #i\ 4 I 39 24 22
B6 ADC-B #i\ 6 I 9 9 8
B8 ADC-B #i\ 8 I 36 23 21
B15 ADC-B #i\ 15 I 23 15 13
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SR SINE

TEC QXS320F280049RevAXE T
fEELHK 4 B ;gg GPIO [100PZ | 64PM [56 RSH
Co ADC-C I\ 0 I 19 12 10
c1 ADC-C %A 1 I 29 18 16
c2 ADC-C %A 2 I 21 13 11
c3 ADC-C %3\ 3 I 31 19 17
ca ADC-C i\ 4 I 17 1
C5 ADC-C i\ 5 I 28
C6 ADC-C #i\ 6 I 7 7 6
c8 ADC-C %\ 8 I 39 24 22
C10 ADC-C %A 10 I 40 25 23
Cl4 ADC-C #fi\ 14 I 44
C15 ADC-C %A 15 I 23 15 13
CMP1_HNO CMPSS-1 mH- PN 0 I 10
CMP1_HN1 CMPSS-1 mH PR A 1 I 19 12 10
CMP1_HPO CMPSS-1 LU IERIA O I 9 9 8
CMP1_HP1 CMPSS-1 i FLEEES I 1 I 19 12 10
CMP1_HP2 CMPSS-1 P IERIA 2 I 18 12 10
CMP1_HP3 CMPSS-1 &P IEfIA 3 I 10
CMP1_LNO CMPSS-1 KR LR g N O | 10
CMP1_LN1 CMPSS-1 {KH- LR 1 I 19 12 10
CMP1_LPO CMPSS-1 {RHFHESFIERIA 0 I 9 9 8
CMP1_LP1 CMPSS-1 {KH-T AR IERIA 1 I 19 12 10
CMP1_LP2 CMPSS-1 {RH- TSR IERIA 2 I 18 12 10
CMP1_LP3 CMPSS-1 {KH TSR IERIA 3 I 10
CMP2_HNO CMPSS-2 L PSR FHIA 0 I 35
CMP2_HN1 CMPSS-2 LS A 1 I 29 18 16
CMP2_HPO CMPSS-2 i ISR IERIA O I 36 23 21
CMP2_HP1 CMPSS-2 LS IERIA 1 I 29 18 16
CMP2_HP2 CMPSS-2 i FLUEES IEfA 2 I 30 18 16
CMP2_HP3 CMPSS-2 HH TSR IERA 3 I 35
CMP2_LNO CMPSS-2 {KHL- TR O I 35
CMP2_LN1 CMPSS-2 {RHFLHEE S MmN 1 I 29 8 7
CMP2_LPO CMPSS-2 {RH- LR IERIA O I 36 13 11
CMP2_LP1 CMPSS-2 {RHFLUESIERA 1 I 29 7 6
CMP2_LP2 CMPSS-2 {RHFLUESRIERA 2 I 30 13 11
CMP2_LP3 CMPSS-2 {RH-THES IEHIA 3 I 35 13 11
CMP3_HNO CMPSS-3 @ FLUE SN 0 | 8 8 7
CMP3_HN1 CMPSS-3 i PSRN 1 I 21 8 7
CMP3_HPO CMPSS-3 LS IERIA O I 7 13 11
CMP3_HP1 CMPSS-3 i PSS IERIA 1 I 21 7 6
CMP3_HP2 CMPSS-3 wH LS IERA 2 I 20 13 11
CMP3_HP3 CMPSS-3 &H LA IERIAN 3 I 8 8 7
CMP3_LNO CMPSS-3 {KH LR O I 8 8 7
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SR SINE

TEC QXS320F280049RevAK#f: -/

EELR iR gég GPIO [100PZ | 64PM [56 RSH

CMP3_LN1 CMPSS-3 {RH LA 1 I 21 13 11

CMP3_LPO CMPSS-3 {KHL LA IEHIA O I 7 7 6

CMP3_LP1 CMPSS-3 {KH- LA I A 1 I 21 13 11

CMP3_LP2 CMPSS-3 {KH LS IEfIA 2 I 20 13 11

CMP3_LP3 CMPSS-3 {KH- LSS IR A 3 I 8 8 7

CMP4_HN1 CMPSS-4 LS A 1 I 31 19 17

CMP4_HPO CMPSS-4 & FHLEER IEfIA O | 39 24 22

CMP4_HP1 CMPSS-4 LS IER I 1 I 31 19 17

CMP4_HP2 CMPSS-4 s PSR IERA 2 I 31 19 17

CMP4_LN1 CMPSS-4 {RH-FLHE SN 1 I 31 19 17

CMP4_LPO CMPSS-4 {KH- LR IERIA O I 39 24 22

CMP4_LP1 CMPSS-4 {RHSFLEESIERIA 1 I 31 19 17

CMP4_LP2 CMPSS-4 {KH- LSS IERIA 2 | 31 19 17

CMP5_HN1 CMPSS-5 mH- P MHIA 1 I 17 11

CMP5_HPO CMPSS-5 &L PLLESs IERIA O | 6 6

CMP5_HP1 CMPSS-5 LA IR 1 I 17 11

CMP5_HP2 CMPSS-5 P LU IERIA 2 I 16 1

CMP5_LN1 CMPSS-5 (KPR A 1 | 17 11

CMP5_LPO CMPSS-5 {RHFLEESFIERIA O I 6 6

CMP5_LP1 CMPSS-5 (K- TSR IERIA 1 I 17 11

CMP5_LP2 CMPSS-5 {KH TSR IERIA 2 I 16 1

CMP6_HNO CMPSS-6 mHFLEE S A 0 | 38

CMP6_HN1 CMPSS-6 HH TSR A 1 I 28

CMP6_HPO CMPSS-6 L LSRR IEHIA O I 37

CMP6_HP1 CMPSS-6 HH TSR IERA 1 I 28

CMP6_HP2 CMPSS-6 =LA EfIA 2 I 28

CMP6_HP3 CMPSS-6 L LR IEHIA 3 I 38

CMP6_LNO CMPSS-6 {RH LSRN 0 I 38

CMP6_LN1 CMPSS-6 {KHL- TSR FHIA 1 | 28

CMP6_LPO CMPSS-6 {RH TSR IERIA O I 37

CMP6_LP1 CMPSS-6 {KHL- TSR IERIA 1 I 28

CMP6_LP2 CMPSS-6 {RH-FLUE S IEHIA 2 | 28

CMP6_LP3 CMPSS-6 {RH LU A IERIA 3 I 38

CMP7_HNO CMPSS-7 mH-FLUE SN 0 | 41

CMP7_HN1 CMPSS-7 mH PSRN 1 I 44

CMP7_HPO CMPSS-7 mH-FLUE SR IEHA 0 | 40 25 23

CMP7_HP1 CMPSS-7 mH ISR IERA 1 I 44

CMP7_HP2 CMPSS-7 s FLUE S IERA 2 | 43

CMP7_HP3 CMPSS-7 mH-FLUE SR IEHA 3 | 41

CMP7_LNO CMPSS-7 {RH-FLLESS A O | 41

CMP7_LN1 CMPSS-7 {RH-FLUE SR A 1 | 44

CMP7_LPO CMPSS-7 {KH LS IERIA O I 40 25 23
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E58/ TiEA gég GPIO | 100PZ| 64PM [56 RSH
CMP7_LP1 CMPSS-7 {KH- LSS A 1 I 44
CMP7_LP2 CMPSS-7 {RHF LU B IERIAN 2 [ 43
CMP7_LP3 CMPSS-7 {KH- LSS A 3 I 41
DACA_OUT 2% DAC-A #itht o) 23 15 13
DACB_OUT 2% DAC-B #itht o) 22 14 12
PGA1_GND PGA-1 i [ 14 10 9
PGA1_IN PGA-1 A [ 18 12 10
PGAL_OF PGA-1 ffitIE5% ( 73k ) o o ° 8
PGA2_GND PGA-2 [ 32 20 18
PGA2_IN PGA-2 i\ [ 30 18 16
PGA2_OF PGA-2 ithigik a8 ( 7l ) o 36 23 21
PGA3_GND PGA-3 il [ 15 10 9
PGA3_IN PGA-3 #fiN [ 20 13 11
PGA3_OF PGA-3 ity ( i) o ! ! 6
PGA4_GND PGA-4 i [ 32 20 18
PGA4_IN PGA-4 HiA [ 31 19 17
PGA4_OF PGA-4 i tHIgik a8 ( 7k ) o 39 24 22
PGA5_GND PGA-5 [ 13 10 9
PGAS5_IN PGA-5 HiA [ 16 11
PGA5_OF PGA-5 it IEn 3 ( Wik ) o 6 6
PGA6_GND PGA-6 il [ 32 20 18
PGA6_IN PGA-6 #fi\ [ 28
PGAG_OF PGA-6 fiithiEika% ( Wik ) o 37
PGA7_GND PGA-7 it [ 42
PGA7_IN PGA-7 HiA [ 43
PGA7_OF PGA-7 #iH ke ss (v ) (@) 40 25 23
F b DAC Mg R . o2
T ADC #iAi&&: DAC Hhdk - 5| - 8 8
VDAC —ANMEHE VSSA HIGIAE 100pF %058 | !
o WFBILSIMFE S [ DAC I3EHE - 1 TEIL
S L E E A 1uF B
ADC-A 3R . fEAMBIEAERI AT -
AT IR B XA ] i B LR . 72 P9
BRI T - AR BRI BT . 7EAE
VREFHIA —HEI T - RS ERE E S 2.2uF H I/ 25 16 14
7 As . JLHLZY AR NCE /£ VREFHIA AN 1o
VREFLOA 5|1 [f]
R RESEIT 2T E . AR PR
LA SR nER L T .
ADC-B i R . fEAMIIEAERIA T -
AT FBIR B XA ] L B LR . 72 P9
BRI T - AR BRI BT . 7EAE 14
VREFHIB —HRF - fEMBEMEE DA 220F |y 24 18
7 As . JLHLZY SR NCE /£ VREFHIB AN 1o
VREFLOB 5|1 [f]
R RESEIT 2T E . AR PR
LA SR nER L T .
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258 L ikl GPIO [100PZ | 64PM [56 RSH

KA

ADC-C mit:ti k. FESMREERIT -
AP EBIR B XA 5] b R . R
MR - RSB EZS W. TEE
—#A N - RIS LRE B —A 2.2uF
s o MR S N E £ VREFHIC M 24 16 14
VREFHIC VREFLOC 5|2 "] /o

RO RESEIE AP AL . ASEEAE P i 4
B S AR SN ER IRt 51 .

VREFLOA ADC-A {KEiErE | 27 17 15
VREFLOB ADC-B it | 26 17 15
VREFLOC ADC-C k&R E | 26 17 15

432 HFES

41



SR SINE

TEC QXS320F280049RevAXE T
R 4-3HFEET
(584 AR yﬁ GPIO [100PZ | 64PM (56 RSH
44 ADC ( 2KH ePWM #35 ) [JADC #%
ADCSOCAO HomEh A Sth o} 8 74 47 42
44 ADC ( 2KH ePWM #35 ) [JADC #%
ADCSOCBO HmEh B A o 10 93 63
5 89 61 55
30 98
CANA_RX CAN-A #alk | 33 53 32 29
35 63 39 36
41 48
4 75 48 43
CANA_TX CAN-A %Ki o| 3 99
32 64 40 37
37 61 37 34
26 58
CANO_STBY CAN-A stby #ith o 34 94
40 85
7 84 57 52
10 93 63
13 50 29 26
CANB_RX CAN-B £l I 17 55 31 31
39 91
59 92
6 97 64 1
8 74 47 42
CANB_TX CAN-B ki% ) 12 51 30 27
16 54 33 30
58 67
27 59
CAN-B sthy it o] 28 1 2 3
CAN1_STBY 29 100 1 5
EPWM1_A ePWM-1 #itH A o] 0 79 52 47
EPWM1 B ePWM-1 %t B ¢} 1 78 51 46
EPWM2_A ePWM-2 #ith A o] 2 77 50 45
EPWM2_B ePWM-2 il B e} 3 76 49 44
EPWM3_A ePWM-3 #iitH A o] 4 75 48 43
EPWM3_B ePWM-3 il B e} 5 89 61 55
EPWM4_A ePWM-4 it A (o] 6 97 64 1
EPWM4 B ePWM-4 i B e} 7 84 57 52
EPWMS5_A ePWM-5 #iitH A 0 8 74 47 42
16 54 33 30
EPWM5_B ePWM-5 %t B o] 9 90 | 62 56
17 55| 34 31
EPWM6_A ePWM-6 #iH A (o] 10 93 63
41 48
EPWM6_B ePWM-6 it B (o] 11 52 31 28
EPWM7_A ePWM-7 itk A o 12 51 30 27
28 1 2 3
50 29
EPWM7_B ePWM-7 #ith B 0 13 100 1 26
29 2
EPWMS_A ePWM-8 itk A o 14 96
24 56 35 32
EPWMS8_B ePWM-8 #itli B o 15 95
32 64 40 37
EPWM9_A ePWM-9 itk A o 30 98
EPWM9_B ePWM-9 it B (o] 31 99
EPWM10_A ePWM-10 #ith A o 39 91
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TEC QXS320F280049RevAXE T

EPWM10_B ePWM-10 #iti B o} 40 85

EPWM11_A ePWM-11 %ty A o 56 65

EPWM11_B ePWM-11 #iti B o} 57 66

EPWM12_A ePWM-12 #iti A o} 58 67

EPWM12_B ePWM-12 #iti B o} 59 92
6 97 64 1
10 93 63

" 28 1 2 3

EQEP1_A eQEP-1 N A I o 63 30 36
40 85
56 65
7 84 57 52
11 52 31 28

EQEP1_B eQEP-1 A B | 29 100 1 2
37 61 37 34
57 66
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SR SINE

TEC QXS320F280049RevAXE T
EEL2/% TaH 518 GPIO [100PZ | 64PM [56 RSH
A
9 90 62 56
EQEP1_INDEX eQEP-1 3| I/ 17 55 34 31
o 31 99
59 92
8 74 47 42
EQEP1 STROBE eQEP-1 ki 0 16 54 33 30
(e} 30 98
58 67
14 96
EQEP2_A eQEP-2 #iIN\ A I
41 48
EQEP2_B eQEP-2 i\ B 15 95
25 57
] 26 58
EQEP2_INDEX eQEP-2 %3] é/ 29 100 1 5
- 27 59
EQEP2_STROBE eQEP-2 kil I/
O 28 1 2 3
56 65
TR R RS i . R A e 24 56 35 32
I #AIE7E ERRORSTS {55 A& J 2k il 28 1 2 3
ERRORSTS SRS IR 5 B R 2+ T DA S0 o 29 100 1 2
PrEE PR . W RIEAA B LR K TR AR
RSB NG WIRT LA iy P 2%
4 75 48 43
FSIRXA_CLK FSIRX-A HiAHh I 13 50 29 26
32 29
33 53
39 91
3 76 49 44
FSIRXA_DO FSIRX-A FHHsiN [ 12 51 30 27
- SR 32 64 40 37
40 85
‘ ‘ 2 77 50 45
FSIRXA_D1 FSIRX-A AR I 11 52 31 28
31 99
N 7 84 57 52
FSITXA_CLK FSITX-A fith il o 10 93 63
27 59
L N 6 97 64 1
FSITXA_DO FSITX-A FHdEdmH o 9 90 62 56
26 5s
‘ N 5 89 61 55
FSITXA_D1 FSITX-A RIE M N o 8 74 47 42
25 57
GPIOO BHA NG 0 I/ 0 79 52 47
o
GPIO1 BN 1 I/ 1 78 51 46
0
GPIO2 38 A\ 2 I/ 2 77 50 45
0
GPIO3 BN L PN e I/ 3 76 49 44
0
GPI104 @R E N 4 I/ 4 75 48 43
o
GPIO5 BN 5 I/ 5 89 61 55
o
GPIO6 BN 6 I/ 6 97 64 1
o
GPIO7 BN 7 I/ 7 84 57 52
0
GPIO8 38 A F N\ 8 I/ 8 74 47 42
0
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SR SINE

TEC QXS320F280049RevAXE T
GPIO9 I AN 9 I/ 9 90 62 56
0
GPIO10 38 FH H N\ 10 I/ 10 93 63
0
GPI011 I8 A # N 11 I/ 11 52 31 28
0
GPI1012 i@ & N 12 I/ 12 51 30 27
0
GPI1013 B # N 13 I/ 13 50 29 26
0
fEELZFR isg ig GPIO [100PZ | 64PM [56 RSH
GPIO14 I8 S 14 110 14 96
GPIO15 18 A f N\ 15 110 15 95
GPI10O16 18 A s N\ 16 I[e} 16 54 33 30
GPIO17 @ N 17 110 17 55 34 31
GPIO18 38 L\ 18
GPI020 18 A f N\ 20 I[e}
GPIO21 38 FH A N M 21 110
GPIO22 B 22 1o
GPI023 S PRt 23 o
GPI1024 @A 24 I[e} 24 56 35 32
GPIO25 3 FH N\ 25 110 25 57
GPI026 38 FH N\ 26 110 26 58
GPI027 18 A f N\ 27 I[e} 27 59
GPI1028 18 N\ 28 I[e} 28 1 2 3
GPI029 I8 FH H N 29 110 29 100 1 2
GPIO30 I8 A\ 30 110 30 98
GPIO31 38 FH & NS 31 110 31 99
GPI1032 18 N 32 I[e} 32 64 40 37
GPIO33 38 FH &\ 33 110 33 53 32 29
GPIO34 38 5 N\ 34 110 34 94
GPIO35 38 FH #6435 110 35 63 39 36
GPIO37 3 FH S\ 37 110 37 61 37 34
GPIO39 38 FH H O\ 39 110 39 91
GP1040 18 A # N\ 40 e} 40 85
GPI041 3 FH N 41 110 41 48
GP1042 18 A N 42 I[e} 42
GP1043 @ N 43 e} 43
GPI044 @ H N 44 I[e} 44
GPIO45 I8 N 45 e} 45
GPl046 18 N\ 46 110 46
GPI047 I FH N 47 110 47
GPIO48 38 A AN 48 110 48
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SR SINE

TEC QXS320F280049RevAXE T
GPI049 38 FH H N\ 49 110 49
GPI050 I8 i\ i 50 l[e} 50
fEEAFR S 5l GPIO [100PZ | 64PM [56 RSH
GPI051 I8 H RN M 51 l[e} 51
GPIO52 38 FH H N\ 52 110 52
GPI053 I8 FH i N i 53 l[e} 53
GPIO54 38 FH H N\ 54 110 54
GPIO55 I8 FH iR N i 55 l[e} 55
GPIO56 38 FH H N\ 56 110 56 65
GPIO57 38 FH H N 57 110 57 66
GPIO58 18 N 58 110 58 67
GPIO59 38 FH &\ 59 110 59 92
1 78 51 46
8 74 47 42
——— 27 59
I2CA_SCL 12C-A FFIRX[n] i DI/O 33 53 3 29
37 61 37 34
41 48
0 79 52 47
10 93 63
I2CA_SDA 12C-A FHRAAIZHE o | 26 58
D 32 64 40 37
35 63 39 36
29 100 1 2
LINA_RX LIN-A | 33 53 32 29
- i 35 63 39 36
59 92
28 1 2 3
32 64 40 37
LINA_TX LIN-A K% o 37 61 37 34
58 67
2 77 50 45
OUTPUTXBARL il X-BAR it 1 o) gj gi 35 32
58 67
3 76 49 44
OUTPUTXBAR?2 it X-BAR #ith 2 o) 25 S7
s L 37 61 37 34
59 92
4 75 48 43
OUTPUTXBAR3 i X-BAR it 3 o) 154 gg 61 55
26 58
6 97 64 1
OUTPUTXBAR4 ik X-BAR it 4 o) %? gg
33 53 32 29
OUTPUTXBAR5 i X-BAR #ith 5 o) 7 84 57 52
28 1 2 3
N N 9 90 62 56
OUTPUTXBARG T X-BAR i 6 (@) 29 100 1 2
N N 11 52 31 28
OUTPUTXBAR7 i X-BAR it 7 o 16 54 33 30
30 98
OUTPUTXBARS T X-BAR it 8 o) 17 55 34 31
31 99
L N 13 50 29 26
PMBUSA_ALERT PMBus-A FFRXU A ERAE 5 o | 27 59
D 37 61 37 34
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SR SINE

TEC QXS320F280049RevAK#f: -/
12 51 30 27
PMBUSA_CTL PMBus-A #iil{% 1| 26 o8
= Bl 35 63 39 36
N . Bl =S
5B i o GPIO (100 PZ | 64PM [56 RSH
3 76 49 44
15 95
PMBUSA_SCL PMBus-A FHRXAIR £h | 16 54 33 30
D 24 56 35 32
35 63 39 36
41 48
2 77 50 45
14 96
PMBUSA_SDA PMBus-A FFiX A 4 /o g gg 34 3
D
34 94
40 85
3 76 49 44
- 9 90 62 56
SCIA_RX SCI-A s | 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
IA_TX .
SCIA_ SCI-A KI5 Ol 2 56 35 32
29 100 1 2
37 61 37 34
11 52 31 28
SCIB_RX SCI-B i 1o | 0 2 ) 26
15 o
57
9 90 62 56
10 93 63
12 51 30 27
- 14 96
SCIB_TX SCI-B Ri%EHH% Ol 4o 85
41 48
56 65
Sb1 C1 SDFM-1 i 1 i kA [ 55 34 31
25 57
SD1_C2 SDFM-1 i 2 AP I 27 59
. o 29 100 1 2
Sb1 C3 SDFM-1 jifii#i 3 Wi I 33 53 32 29
57 66
SD1_C4 SDFM-1 @& 4 BHEfiA I 31 99
59 92
sD1_D1 SDFM-1 il 1 4RI 1| 16 54 33 30
24 56 35 32
SD1_D2 SDFM-1 il 2 HEiA ] 26 58
41 48
o 28 1 2 3
SD1 D3 SDFM-1 jii# 3 EfA | 32 64 40 37
56 65
o 30 98
SD1 D4 SDFM-1 i 4 HEin I 58 67
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SARRYSINE .
TEC QXS320F280049RevAXE T
3 76 49 44
SPIA_CLK SPI-A It 110 9 90 62 56
41 48
56 65
SPIA_SIMO(QSPIA_DO) SPI-A MBI - T8I (SIMO)EL 10 186 gi g; ;‘S
QSPIf¥ 5 — ¥ SPI-A data[0]
SPIA_SOMI(QSPIA_D1) SPI-A MZ i - FEERA (SOMI)EL I/o | 10 93 63
QSPIif) 55— HHESPI-A data[1] 17 %5 34 31
5 89 61 55
SPIA_STE SPI-A #HH$ifE (STE) o] 11 52 31 28
57 66
0 79 52 47
QSPIA_D2 QSPIf¥ 5 — A HEQSPI-A data[2] o] 1 78 51 46
P 4 75 48 43
QSPIA_D3 QSPII VYA #(#5 SPI-A data[3] o | 37 61 37 34
14 96
26 58
28 1 2 3
SPIB_CLK SPI-B ol 3, o4 20 37
58 67
fEEAFR i iﬂﬁ GPIO  [100PZ | 64PM [56 RSH
7 84 57 52
SPIB_SIMO(QSPIB_DO) SPI-B AN - L8 (SIMO))ER I/ gg 56 35 32
QSPII % —h ¥ QSPI-B data[0] 0 56 gg
6 97 64 1
SPIB_SOMI(QSPIB_D1) SPI-B MBS M (SOMIY)E I/ 2115 57
QSPIif% —RI%HEQSPI-B data[1] 0 27 22
15 95
27 59
SPIB_STE SPI-B &l (STE) I/ 29 100 1 2
o) 33 53 32 29
59 92
. I/ 12 51 30 27
QSPIB_D2 QSPIffZE =1 F#EQSPI-B data[2] o 13 =0 29 %
111 o I/ 15 95
QSPIB_D3 QSPIHIZE U %95 QSPI-B data(3] o 31 91
SYNCOUT AR ePWM [R5 ik (o] 6 97 64 1
JTAGHEUEIA -
TDI [ 35 63 39 36
JTAG Hidlst
TDO o} 37 61 37 34
WE R E SRS, B/ ERRER R
VFBSW BES . QSR A TR R LR R A, R 83 56 51
5 NERZEIL (VSW) S5VDDZ | F5 s b ORnf
RESEIL T o
VSW PO LI B e TR AR M D)k 81 54 49
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SR SINE

QXS320F280049RevA % T- /it

TEC
X2 SRR A g 68 41 38
AN Bha o ST | BB AF iy ik
XCLKOUT b £ o) 16 54| 33 30
41 48
4.3.3 HJiEHEH
£ A4 HFEHEH
511
f554H% Vi gég FA% A/ (100 PZ | 64PM |56 RSH
oM
(GPIO)
1.2v éﬁz?i&iﬁ%ﬂﬁ%lﬂiﬂo HWTIEA VDD
DD %IH#ﬂEVESZIHJ:/I\EWJ\RS;EEMEZ’J%J 4. 7uF Ei 4.46. | 27,4, | 24,41,
EREAER . DI RIRRLEASN - ERRE 71. 87 | 44,59 | 5,53
FAIRF DIMELISE B 15 ) 28 49 P S 1R T Rk Sk
3.3V HHEIEG . RS R E —
VDDA AMBUMER 4. TUF LI VSSA. 2 ) 2 20
%, HiZ5| HE26000H@1 00MHZ fREF3. 3V,
VDDIO 3.3V HF /O HIE S, RSB K 3. 47, | 28,43, | 25,40,
B AN /MEH0.1UF LR 70. 88 | 60 54
W E Y ERARERRR 3.3V HIES| .
0 Al S B B AR RS - I NAEZ S L
ME— 4. TuF MREFERANBEE. SU¥%
VDDIO_SW 5EREE VDDIO S, S s - Al LT 80 53 48
BRE R REEREAT IR E - {2 VDDIO_SW Al
VDDIO @475 i [F]— FL R AL
s 45. 5. | 26 45
v , 45,
SS B 72. 86 | 5 58 PAD
VSSA Epk S 12, 33| 21 19
WIS E R ER AR R . 5506 1% 5|
vss_sw e VSS 3. 82 ® | %
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SR SINE

TELC

QXS320F280049RevA % T- /it

4.3.4 X JITAG 557

£ 45 MRITAGEE L

(R %S

L

ElES
i}

B
N/
(GPIO)

100 PZ

64PM

56 RSH

TCK

JTAG i,

60

36

33

TMS

JTAG #xik# .

I[e]

62

38

35

VREGENZ

ELAT PR i L BELAG PY EpRa R Al A . E
BERF VSS (&HT ) US AN VREG.
B3] VDDIO ( BEF ) LUE M B

73

46

X1,X2

B RYR S 28 B L I BN o SRR AR
AT I P AR % 2 BT TC B 5| T
RN TEFH ARG B - D20 — A 0 R FL i
ERE XL M X2, | Ry H TN s
3.3V HPRMEP, AR GPIO19. .

l[e]

69,6

42
.41

39
. 38

XRSn

RN (N ) FETIRENL ()
o ELHZMET - Bk e AR RS A B
o A1 HaL R AR T B 2 IR Bk 51 I DA SR R AT
ARk, RAEFRTIMEAN - b5 thl MCU
BN T G E A - XRSn
5 HI{ES12 4~ OSCCLK JEMAME 11 S Arke
SR 18] Y B SR B AR BT . RITE XRSn Al
VDDIO Z [HjE—AMHERN 2.2kQ & 10k Q
FIHEFE. A0AE XRSn Al VSS 2 Al E —A
2 BRI AT IR FE R R - UNZ A BRI 2 AE BN
100nF SFE/N. G [T A E R - XLk
HAVEHITE 5124 OSCCLK JAANIEH
Hhts XRSn 5| IBRSNZVOL. XA~ 5| 8 %
H P s — AN B B R . o)
BEE| I AN AS AR OR S - R fsE R s 1k
ITRS . GRS AN RS IR B - TR
R RS T IRB)

e}
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SRRYSIN= "
TEC QXS320F280049RevAXE T
4.4.1 GPIO EH 3| HFE
0, 4, 8
1 2 3 5 6 7 9 10 11 13 14 15
, 12
GPIOO0 EPWMIA QSPIA D2 T2CA_SDA
GPIO1 EPWM1B QSPIA D2 12CA SCL
OUTPUT PMBUSA FSIRXA D
GPI102 EPWM2A SCIA TX
XBAR1 SDA 1
OUTP OUTPUT PMBUSA FSIRXA D
GPI03 EPWM2B SPIA CLK SCIA RX
UT XBAR2 XBAR2 SCL 0
OUTPUT FSIRXA
GPI04 EPWM3A QSPIA D3 CANA_TX
XBAR3 CLK
OUTPUT FSITXA
GPI05 EPWM3B CANA_RX SPIA _STE
XBAR3 D1
SPIB_
OUTPUT SOMI FSITXA
GPI06 EPWM4A SYNCOUT EQEP1_A CANB_TX
XBAR4 (QSPIB_ | DO
D1)
SPIB_
OUTPUT _ SIMO FSITXA
GPIO7 EPWM4B EQEP1 B CANB_RX
XBARS (QSPIB_ CLK
DO)
SPIA
EQEP1 SIMO FSITXA
GPIO8 EPWM5A CANB_TX ADCSOCAO SCIA_TX T2CA SCL
STROBE (QSPIA_ D1
DO)
OUTPUT _ EQEP1 FSITXA
GPI09 EPWM5B SCIB TX SCIA RX SPIA CLK
XBAR6 INDEX DO
SPIA
SOMI FSITXA
GPIO10 EPWM6A CANB_RX ADCSOCBO EQEP1 A SCIB_TX T12CA _SDA
(QSPIA_ CLK
D1)
OUTPUT FSIRXA
GPIO11 EPWM6B SCIB_RX EQEP1 B SCIB_RX SPIA _STE
XBAR7 D1
EQEP1 PMBUSA FSIRXA
GPI012 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
GPI014 EPWMSA SCIB TX SPIB CLK EQEP2 A
XBAR3 SDA
OUTPUT PMBUSA
GPIO15 EPWM8B SCIB_RX QSPIB_D3 SPIB_STE EQEPZ2_B
XBAR4 SCL
SPIA
- OUTPUT EQEP1 PMBUSA
GPIO16 SIMO CANB_TX EPWM5_A SCIA_TX SD1 D1 XCLKOUT
XBAR7 STROBE SCL
(QSPIA_
DO)
GPI017 SPIA CANB_RX OUTPUT EPWM5 B SCIA RX SD1 C1 EQEP1 PMBUSA
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SARRYSINE
TEC QXS320F280049RevAXE T
SOMI XBAR8 INDEX SDA
(QSPIA_
D1)
GP1018_ N N
VERE: GPTOIS{L AN X2 RPN I, TIX I HIGPTO18SE FI K WA BIGPTO4L
X2
GP1020
GPI021
GP1022
VFBWS
GPI023
VSw
SPIB_
OUTPUT SIMO PMBUSA ERRORS
GP1024 EQEP2_A EPWM8 A SD1 D1 SCIA TX
XBAR1 (QSPIB_ SCL TS
DO)
SPIB_
OUTPUT SOMI FSITXA PMBUSA
GPI1025 EQEP2_B SD1_C1 SCIA_RX
XBAR2 (QSPIB_ D1 SDA
D1)
OUTPUT EQEP2 CANO OUTPUT FSITXA PMBUSA
GP1026 SPIB_CLK SD1 D2 T2CA_SDA
XBAR3 INDEX STBY XBAR3 DO CTL
OUTPUT _ EQEP2 CANI OUTPUT FSITXA PMBUSA
GP1027 SPIB STE | SD1_C2 12CA_SCL
XBAR4 STROBE STBY XBAR4 CLK ALERT
CANI OUTPUT _ EQEP2_ ERRORS
GPI1028 SCIA_RX EPWM7_A EQEP1_A SD1 D3 LINA TX SPIB_CLK
STBY XBARS STROBE TS
CAN1 OUTPUT EQEP2 ERRORS
GPI029 SCIA_TX EPWM7 B EQEP1 B SD1_C3 LINA RX SPIB_STE
STBY XBARG INDEX TS
SPIB_
SIMO OUTPUT EQEP1
GPI030 CANA_RX EPWMOA SD1 D4
(QSPIB_ | XBAR7 STROBE
DO)
SPIB_
SOMI OUTPUT EQEP1 FSIRXA
GPI031 CANA TX EPWM9B SD1 C4
(QSPIB_ XBARS8 INDEX D1
D1)
FSIRXA
GPI1032 T2CA_SDA SPIB_CLK EPWM8 B LINA TX SD1 D3 CANA_TX
DO
OUTPUT _ FSIRXA
GPI033 12CA_SCL SPIB_STE LINA RX SD1_C3 CANA_RX
XBAR4 CLK
OUTPUT _ CANO PMBUSA
GP1034 QSPIB D3
XBAR1 STBY SDA
PMBUSA PMBUSA
GPI035 SCIA_RX T12CA_SDA CANA_RX LINA RX EQEP1_A TDI
SCL CTL
OUTPUT _ PMBUSA
GPI037 QSPIA D3 12CA_SCL SCIA_TX CANA_TX LINA TX EQEP1_B TDO
XBAR2 ALERT
FSIRXA C
GPI039 EPWM10A CANB_RX
LK
CANO PMBUSA FSIRXA
GPI040 EPWM10B SCIB_TX EQEP1_A
STBY SDA DO
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SR SINE

TEC QXS320F280049RevAXE T
PMBUSA
GP1041 SPIA CLK | SCIB TX | CANA RX | EPWM6A I2CA SCL | SD1 D2 EQEP2_A XCLKOUT
SCL
GP1042
GP1043
GP1044
GP1045
GP1046
GP1047
GP1048
GP1049
GP1050
GP1051
GP1052
GP1053
GP1054
GP1055
SPIB_
EPWM11 EQEP2 SIMO
GP1056 SPIA CLK SCIB TX | SDL D3 EQEP1_A
A STROBE (QSPIB_
DO)
SPIB_
EPWM11 EQEP2 SOMI
GP1057 SPIA STE SCIB RX | SDL C3 EQEP1 B
B INDEX (QSPIB_
D1)
OUTPUT_ EQEP1
GP1058 EPWMI12A SPIB CLK | SDI D4 LINA TX | CANB TX
XBAR1 STROBE
OUTPUT EQEP1
GP1059 EPWM12B SPIB STE | SDI C4 LINA RX | CANB RX
XBAR2 INDEX

4.4.2 ADC 5| EE AN (AIO)

GPIO i 1 H (GP10224-GP10255) 55 E M, X WA NVAIO. X5 A fE
ERMANBRAT LE. BOAEOT, X85 Bk AR5 Thae, [ GPIO JymBHARE .«
GPHAMSEL 77 {7 % ¢ FH >R AC B 1% L 5] i1 £ BSR4 o

W BB RBULN (R dvidD PIECEE S IERESIAIO, WIAHARRLRLE 5 nTae R 2B & 4k
PRk, Gn AR A0EIE TR RE, A A BRI RIAIO IS 5 M il .,
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Smgrlg NE QXS320F280049RevA%#E T /it

4.43 GPIO i\ X-BAR

f\ X-BAR HI TR 155 I\ GPIO B% 2 ¥F 2 AN [ IP Bk, WADC. eCAP. ePWM H4hET
il (I 4-5) o F4-8 5% THIAX-BAR HIJ. EEZHKHMAX-BAR TFMLE, HZ N
(QXS320F280049RevVAZ 5T MiIt) HIZEXITR (X-BAR) ET5,

GP!OU | Asynchronous et P eCAP1
' Synchronous : Input X-BAR » eCAPZ
GPIOx —| Sync. + Qual. > »  eCAP3
| eCAP4
|  eCAPS
L L LLTTTTTTTT] ~Other SourcesHuzre »_eCAPG
CCLLCELEREREEREE HLsCART
2222232232323 3323232 2 —INPUT[16:1]—#150
iifiiidifioofAfoonoin o
ZZZZZZZ2ZZZ2ZZZZZ2 2
vy TZ1,TRIP1—»
TZ2, TRIP2—®
TZ3, TRIP3—p
TRIPE—®
4— XINT1 R :;_ TRIP4 ——
4—| XINT3 = > Modules
CLA ] XINT4 |« . m:g — ¥
+— XINTS |4 > ePWM TRIPS »
> X-BAR TRIP10 —
” TRIP11 ——
- TRIP12 —
Other
Sources
ADC ——ADCEXTSOC
EXTSYNCIN1 ———™ oPWM and eCAP
EXTSYNCIN2 ———p  Sync Chain
Other Sources
YYYYYY
Qutput X-BAR ‘
B 4-53 N\ X-BAR
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SRR SIINE "
TEC QXS320F280049RevAK#f: -/
& 4-8H\ X-BAR Hip#itk
LTTPN ER 7
INPUT 1 eCAPx. ePWM X-BAR. ePWM[TZ1,TRIP1]. #itl} X-BAR
INPUT 2 eCAPx. ePWM X-BAR. ePWM[TZ2,TRIP2]. %iili X-BAR
INPUT 3 eCAPx. ePWM X-BAR. ePWM[TZ3,TRIP3]. #iili X-BAR
INPUT 4 eCAPx. ePWM X-BAR. XINT1. #iti X-BAR
INPUT 5 eCAPx. ePWM X-BAR. XINT2. ADCEXTSOC. EXTSYNCIN1. %iti X-BAR
INPUT 6 eCAPx. ePWM X-BAR. XINT3. ePWM[TRIP6]. EXTSYNCIN2. %t} 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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STARRYSINE

TELC|

QXS320F280049RevA % iE T fiit

4.4.4 GPIO %l X-BAR #1 ePWM X-BAR
i X-BAR HA/N\NHEHZE GPIO HkFftH . ePWM X-BAR EA )\ i 244
ePWM L frdH . 4-6 fox Ui X-BAR fl ePWM X-BAR M. A X#HiH X-BAR

1 ePWM X-BAR V4= B,

~r
BAR) =1,
—CTRIPOUTH =
L CTRIPOUTL =
CMPSSx :J: _
L CTRIPH =
—CTRIPL: >
ePWM and eCAP
. = —_—
Sync Chain EXTSYNCOUT
ADCSOCAD
- —.
Select Ckt ADCSOCAC
ADCSOCBO
- —.
Select Ckt ADCSOCED
eCAPx —ECAPKOUT——————————
L EvT1 =
ADCx e >
-EVT4 .
L INPUT1-6 =
Input X-BAR L INPUT7-14 =
(ePWM X-BAR only)
CLAHALT —CLAHALT »
| FLT1.COMPH =
-FLT1.COMPL »
]
L) )
SDFMx I
L FLT4.COMPH »
—FLT4.COMPL *

L

Output
X-BAR

YYYYYVYYY

OUTPUTA
OUTPUT2
OUTPUT3
OUTPUT4
OUTPUTS
OUTPUTE
QOUTPUTT
OUTPUTE

GPIO
M

L 4

A

eP'WM

X-BAR

YYYYYY

TRIP4
TRIPS

TRIP7
TRIP8
TRIPS
TRIP10
TRIP11
TRIP12

All
ePWM
Modules

X-BAR Flags
(shared)

B 4-6.5H X-BARFI ePWM X-BARHI¥R

2 (QXS320F280049RevA S % Tt ) HI3E X IF5% (X-
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SR SINE

TELC

QXS320F280049RevA % T- /it

4.5 GPIO 5| JINEE_Ehi/ T4

QXS320F280049RevA | 1) — 8 5] JiIF Py 5 b o N B2 IhRE .

AU S

R 5-1 5% 7K E

RN GPIO 5| il L fi& = R, W LB AR . A8 AT &2 R E S A
, Boot ROM ¥ 4 g & vh RS IGPIO 5 A W Ehi. 3£ 5-1 ARSI I bhi 5

BARFTITW, I HAREREE .

R 4-9.4F A LA TR 5

318 - B3I R
GPIOx ( tf% AlO) EHARF R [ Sy JSEFH 5 S
GPIO35/TDI ERAITR R 7 S
GPIO37/TDO EH AT R FH E L
VREGENZ THA
Fofth 511 Bz R R AEAE

(1) @ P RIGER I MR R A H51 5 ROM 5 N8 L.
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SR SINE

TELC

QXS320F280049RevA % T-fiit

4.6 ARAE AT IrER:
X JC 75 18 FH QX S320F280049ReVvA T A ThRE I N FH, 3 4-10 125 7 AR 51 1 T 252
k. £ 4-10 B 5 EFENE K, HAEEFRHBLSREZN . £ 4-10 RIIAH 5],

ARG 4 iR #E AT IE .
R 4-10.RE A5 HIEER
B 58/ GIE: 3745007
)
] - o
A DACX_OUT FiEsl A 5] Sl 4.7k Q EEAIERLERS] VSSA
i ’ -
N i o i
gy OAXOUTE RN 4.7k 0 SEKIIEHLERS] VSSA
o i
AL N 5| ( DACx_OUT o 45EF| VSSA
A . RIS ERES) VSSA
PGAX_OUTF [&4h)
PGAXx_GND eS| VSSA
VREFHIx R4 VDDA ( ERN A AREH ADC 5DAC H&EH )
VREFLOx 45w3) VSSA
HF
o TR (BAAE LR )
GPIOX o R (RN LR A )
o bR RIS (TR RS - WARE - RN R )
R TDI Z B HZHIET ( BA ) B - GPIO TR,
GPIO35/TDI o JAFPE L ERH
o AN LR ERH
MTDO EMETHHGE S (ZRIN ) - GPIO R7E JTAG iEshillal T ; B0 - et T=
BHAM. VATIZT AT IRE - RN GE M L7 AR Ah I
GPIO37/TDO AR R
(5 e AN )
VREGENZ SRl Y P B R 2% - UERES VDDIO
X1 45w3) VSS
X2 ToER:
EHYEAT
b
VDD FIAT VDD (1 7 L A
VDDA LA R YR - EEEE] VDDIO,
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SR SINE

& QXS320F280049RevAXL {1t
VDDIO FAVDDIOK & LU H -
VDDIO_SW IR VDDIO.
BSEH FIERHHIA
VSS [P VSS 5] I 02 HE 51 e B AR e
VSS_SW LRZIERER VSS,
VSSA SRR A R - MIZERER VSS.

5 1
5.1 #a%]ix NAE Ve

BRI REAE N TARRECEN (BRIERA )
R 514N R ANETEE

SH B/ME BAE LA
VDDIO LA VSS Akt -0.3 3.9 ;
HIRHUE VDDA LA VSSA JyFkiis -0.3 3.9
VDD LA VSS ki -0.2 1. 44 \
VDDIO F1  VDDIO SW 3
T TRy B 22 -0.3 0.3 v
INHLE VIN (3.3V) -0.3 4.6 ,
LAIRENES v, -0.3 4.6
AN (5 ), T (Vy < VSS B Vy > 0 "
VDDIO )
g N LA () RamA (251N V])I];“g”“)“' Wm < HS5R B V> -20 20 mA
FTAFNPIETT 5 Ty ( Viy < VSS/VSSA B Vyy >
VDDIO/VDDA ) 20 20
i HH g (L), Tw -20 20 mA
SP/STI TS T, -40 125 C
gl T, -40 150 C
e g (3) T 65 150 C

(1) 777 H 508 fe RABYE BT 5 IRME PT RE 2 X 88 R 38 SR A BRI o I BB B 3 18
H A B A X LA AT IR AR BCE AR ] HAfBE S Y 6.3 ik 46 Al IR TAE. KiF(a) 4t
TS R R AE VS B LR 2 B i v SE .

(2) BrARAAT N, SMPAT RER(EEI Ll VSS udkife.

(3) KM AF B B R P 26 1 T I Y n] e 2 3 S P B A P A7 i 4 2
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SR SINE

TELC

QXS320F280049RevA % T-fiit

(4) BT IR ESEA RN £2mA. EZIEIL S FiELS T /E, KA VDDIO/VDDA

H S ] BE 2 TE N B T IR e o Ath B SRR
5.2 7= ESD Jul
F 5-2 778K ESD Yl

BH Y
QXS320F280049RevA
AT (HBM) , 454 ANST/ESDA/JEDEC JS-001 #7nE(D) | +£4000 v
y 4
(BSD) i R0 % (5D) FEHALIFR (CDM) , 44 ANSI/ ESDA/JEDEC JS-002 (2) +1000
(1) JEDEC H3% JEP155 ARZSZBH 500V HBM RUF A FrvE ESD 2l F2 1 22 4 ik .
(2) JEDEC H3% JEP157 ARZASZBH 250V CDM RUFH A FRvE ESD 2 ish F2 1 22 4 i .
5.3 #EHE TAEZAT
R S-3HERETIESRM
S &/ME MEE RAE =R v2
wEHEBEE, | BAWIBOR VBOR-VDDIO (MAX) +VBOR-GB 3.3 3.63 Vv
VDDIO5VDDA
# FH 2R BOR 2.8 33 3.63
WEBIREBE, 1.14 1.2 1.32 v
VDD
B &, VSS Vi
&M, VSSA Vv
SRsuppiy VDDIO, VDDAZ 20 100 T
VSSHI L R K%
P M AVE|VBOR-VDDIO 10 ms
(MAX) VDDTOfiteg
FHE B8]
Vin N E VSS-0.3 VDDIO+0.3 v
SN E VSSA-0.3 VDDA+0.3 V
Vsor_ca VDDIO BOR &3 0.1 V;
T
V=N TJ -40 125 °C

(1)TJ= 105°C LA_EHREFFAES FEHS /b %5 75 i
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SR SINE

TELC

QXS320F280049RevA % T-fiit

(2) 4R R VDDIO BOR HiJE(VBOR-VDDIO[MAX]) W E T & 4 #AE R B TR . HX
HILARG BT AN RSN RH (VBOR-GB), W& 5-1 4 e A I TR

(3)ERNE A HE BOR.

(4) L JERIE R AT, Aefil v B ESD fRYS

(5)HX VR VBOR-GB, LLi#4 3.3V VDDIO Gtk I & v Y5 e 75 Bl 47 4 A AR 1T S 50
BOR S fi. RIUFMIRGHT 8B 0T A AR i 25 (GUAE R G0 15 23 0UG ) 2 2. VBOR-GB
MHME R RAHTH R R X HLA R VT2 N R T 1 AR

363V —-———- +10% /

A

Recommended
System Voltage
3V =mmme 0%—| | Regulator Range F28004x
VDDIO
Operating
R
31V ——m—- —6.1% v angs
BORGB
30V ----—- —9.1% }V BOR Guard Band

Vaon.vnuo

Internal BOR Threshold

281V
280V —rmrs -15.1% /

B 5-1ftrEHE

5.4 FEHMEA
5 e ) B R A AR 4 5 RO 4 T AS S 2 () S5 A R B 7 AR o 1 52 B
Y 2% L B SRR AR AN B BTG AS AL B . 48 5.4.1 TFIH T RS BT FE .

5.4.1 RGHHUHFE (FMEBRED
FE H AR RGEA T B TARREIE B A IS (BRAES A WD
#AME: Vnom, 30°C
F 5 ARG HETIHFE

e MR2& w/ME | EAUE BAME | BAL
ZERBE (IDLE)
Ly BE# AT PR AU 1Y ‘ .

VDD HLEHEE (1) —CPU #bT-IDLE 258 32 40 mA
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STARRYSINE

TELC

QXS320F280049RevA % T-fiit

L)m\ ﬁ'%ﬁ%?lﬂ%’:ﬁ?ﬂ"] -Flash Hﬁﬁ-gﬁ
VDDA FEUIAE i 0.9 1.2 mA
~XCLKOUT 4]

{EPIAES (HALT)

Ly A% AT U Q) ‘ o
VDD MV E (1) ~CPU AL TR 3 20 m
— —Flash Wi
Lo WA TENU T Y "
VDDA HHIFEIFE ~XCLKOUT k¥4 0.2 0.5 mA

(1) IDD HR{EAME VDD &b F i REW TAELAM THEMME. X FHNEH VREG FEM/E
TifaESE , % VDDHEKA TFa%ER vDD HAE B+, Hit, 5H/% VREG MEM/HE
MEEASRANLL 5 RN EE YRR A 25 1 B RAEDKS BE

5.4.2 TAFRFM kR
% 05.4.1 1, W 5.4.2 FIZE 5.4.3 WA RS ATE A AT RITHAEE. B1TE
SRt 1 N FHAR AT Al B L I . D SEEE T s B I AT B B G R AT DA R R E. BUR
IR AR FIH A AR L 4
®  RADI RAM HHHAT.
®  HUFLASH JHAFRETHIRA.
®  1/0 SIEAIREMERIIMBAL
® UL AT EEAME « SPI-A % SPI-C ; SCI-A % SCI-C ; 12C-A ; CAN-A % CAN-C ; LIN-A ;
PMBus-A ; P FSI-A.
®  cPWM-1 % ePW-3 7E 6 A5 A& 5MHz fiH.
®  EPWN-4 Z EPWM-7 4T HRPWM #i:( , JFFE 6 A5l AR 25MHz frth.
®  CPU THIS#RH0E
®  CPU #HT FIR16 5.
®  DMA BEATHEZE 32 fifed.
®  CLA-1 fEJa SAESSTHAT—4> 1024 & DFT.
® 5 ADC PUTESE.
® [T DAC #RIEMEEAIRLN 11kHz B SR HE.
®  JSHITA PGA.
® Jiifi CMPSS #LERAIE 100kHz HI77)K.
®  JiiJf] SDFM Ahishfd,
®  cCAP-1 & eCAP-7 AT APWM Kizk , YI#uiR)y 250kHz.
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SR SINE

TELC

QXS320F280049RevA % T-fiit

® SHITA eQEP I I EHATIHEL
®  HHARLGE T

5.4.3 Jg/bHIRHAE
K 5-2. 5-3. 5-4 IR 7 ERISIER S HIREAEZER R MALEKR, T 5.4.1
HR AR E VNOM AR T B BN IR VG [ N IB AT I - SEPRgh 5 IR 28 Gt Szt AN 2644 1T 5+

VDD W% HL IR E R d B IR AR RO AR AR RE M T g in , s 5-56 Froas. 241
PRI R A L E R B, BN ERIRG 4% T, §iA 2GR,
5-5 Won i EEVEH P RS B . ERS R R SR AT T, A B TR

65 100
=R e i
3ol L - il
£l — 3" -
o — > 3
fg o pm——— il ol —
10 —
5 . . 0
00 10 20 0 ;roeqw :3y i :zu) 80 20 100 ; = :‘geque:gy(unsz()) it ? =
B 5- 2. B S5 AR A] B 5% R - B R & 5- 3. SMEE KR R-WH VREG
55 2F
= g i
z 4 /’//‘ :i :
i - i
a il o
; '//’/ i
z 1 1 1 1 1 l ; i T
0 10 20 30 40 50 60 70 80 %2 100 60 40 20 0 20 40 60 80 0 120 140 160
Frequency (MHz) Temperature (°C)
B 5- 4. B SME AKX R-ER/ER B 5- 584l (HALT) #EXBERSEERFRR(C)

HE: ZHRRERENERENE, NES%E,
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SR SINE

TELC

QXS320F280049RevA % T-fiit

5.4.4 Jg/bHRHAE
QXS320F280049ReVA L % Fiefit | — LR i 25 LUV FE I 7 1

* 20 R AR I AE 23 R YT IR () BRI FE , l DARE A PRI AR 2 — — IDLE 5k
STANDBY

ARG RAM HEAT, NAFRLEL AT RE 2T FaL.

o5 P4t ThRE 51 B b

AFAN BB — A b A IS A BE L (PCLKCRX) o Y8/ B I T FE T 388 5t 5 B 48 5 I R e
AN AT AT S B BT bR ST . SRR LAt el P DAE S A PCLKCRX a7 745 2 FH I 48l
HKeSLH

«BfE LPM Pl (RH VDDA HIEHRE, 12 M (QXS320F280049RevAZ 2% T i)
BEHU 2 (ADC)FETT,  LAR IR BB 1 5GP .

R 5-5. SMRRHI AL IR

Loono FRTRIRD (
s 2
ApC(2) 0.8
CAN 1.1
CLA 0.4
CLB 1.1
ompss (2) 0.4
CPU Timer 0.1
DAC (2) 0.2
DMA 0.5
eCAP1 % eCAP5 0.1
eCAP6 % 0.4
eCAP7 (3)
ePWM 0.7
eQEP 0.1
FSI 0.7
HRPWM 0.8
120 0.3
LIN 0.4
PGA (2) 0.2

64



SR SINE
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TELC|
PMBUS 0.3
SCI 0.2
SDFM 0.9
SPI 0.2
DCC 0.1
100MHz K 22.9
PLL

(1) BAInf, FrEsNEHEEH . i HPCLKCRXZ 74 LAl |3 H Ah st i T RA 24

SEBIRIANBE, BRG] HL AL .

(2) HEHRARER T B 3 I it . eCAP6 f1 eCAP7 A AT & N

HRCAP,

w: ZEREAENERENE, HSE,
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S/RRYSINE
TEC QXS320F280049RevAK#f: -/
5.5 HAFFM:
ERRVOSAT A TS (BRIERE U
R 5-6. B4
S TS B/ME HWAME | BKE BT
5, 10
lo=lon/N  \VDDIO*0.8
Vou =S D
R P e l=-100yA  VDDIO-0.2 v
To=Ia Ej( 0.4
v, (G Pl T4 L - v
1,=100 1 A 0.2
Ly Fr At o 5 0 v rESP R R R ~4 mA
i
I, Fr At o 51 BRI P R 4 mA
i
R T i 5 ARG e H ST HH BEL BT 70 Q
Ry, T i 5 A AR H ST BEL BT 70
Vi PN (3.3V) 2.0 Vipiit0 i
.3
v, R H P N HE (3.3V) VSS- 0.8 i
0.3
VH\SH{H\{S[S éfﬁ)\?%)ﬁ 150 mV
Y MRIFERA VDDI0=3. 3V
(B8 A0, L8N 100 uA
II’LLLI)O\\\ ﬁﬁ)\ EE/}E Al E{] ﬁ{m‘l:‘
HEHD
Ak VDDIO=3. 3V 2o \
A (A0, V,=VDDIO !
AL “EHHD
VDDI0=VDDA=3.
Touniee iﬁﬁ)\ =M %L?ﬁ%iﬁ 3V 100 LA
)\ VI\:O
v
T 5 R R OV<SV, <V 5 uA
DDIO 5
VREG. Eii/ B BOR
VI’OR*\'IJIJIO VDDIO J:EE,/E{?LEE}:E 1. 8 V
VR()R VDDIO VDDIO *ﬁ%g{i%}i 2 0 V
(O HXREF LRESCTRIIgGENSI HYIR, ESRE 4-9;

(2) LS| R E K, 1S

ZHFR 5-17,
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5.6 FEHERFIE
5.6.1 PK 335 it FHARRVE

‘c/W(D) ZRSR (Afm
y @

RO LE SN TR 7.6 A&
RO G 2 R PR 24. 2 A&
RO (1 k PCB) 4 4 2 S 46. 1 0

37.3 150
RO AV T i na i i) 34.8 250

32.6 500

0.2 0
Psiy 4 2 AR TR

0.4 150

0.4 250

0.6 500

23.8 0

22.8 150
Psi, TR 22.4 250

219 500

(1) XE{EFT JEDEC & X 2S2P #R%i(Theta JC [R O JC|ERRSS, Z{HFET JEDEC &
X 1SOP &40 , FHFMREARANHMEN. ETHEZELE, 152 0I1X%E EIAJJEDEC #
AR HE:
®  JESD51-2, AERGFHERAIINAT VA SR - B AR (i LR 20
® JESD51-3, FHRIMINGEEESE I T R
®  JESD51-7, SRR E R i v R T R AR
®  JESD51-9, [XIZR:A1)2 ik o, Hhl R AR
(2) 1 fm = EPEFRE 8
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5.6.2 PZ 35 i) #ABH A 1

e C/W (1) SR (L
y (2)
RO SR G| 7.6 A&
RO £ 23 AL PR 24.2 P St
RO (7 k PCB) G 1 2 A 46. 1 0
37.3 150
R® g RS SIAHE 34.8 250
32.6 500
0.2 0
0.4 150
Psiy ZER LTI
0.4 250
0.6 500
23.8 0
22.8 150
Psi SERFFRIR
99. 4 250
21.9 500

R 5-8.PZ HIEMHMFHEFME
(1) X RET JEDEC E X 2S2P #%i(Theta JC [ROJCHEFR4L, 3T JEDEC &
MK 1SOP R4 , FHREASTAMN A A, B TMELEE, 152 XL EIA/JJEDEC #
DA v
® JESD51-2, ARHCHLER P VA SR A - E AR (i 1230
® JESD51-3, RIS I T bR
®  JESD51-7, RIS R ) v T AR
®  JESD51-9, [X sk 41 2 T ke AR B XA
(2) 1 fm = EMRR G55
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SR SINE

TELC

QXS320F280049RevA % T- /it

5.6.3 PM 25 (1 S BH 4 14

(1) i

R 5-9.PM 35 F R FHRFE

2N =SS0 (fm)
/W (9)
RO, LA 12.4)  AUEA
RO, SRR 25.6|  AEH
RO, ({KPCB) g5 A A oLe 0
42.2 150
RO, LTS AN 39.4 250
36.5 500
0.5 0
. ‘ N 0.9 150
Psiy GEESERE T n 270
1.4 500
25.1 0
. i 23.8 150
Psiy R 23 4 250
22.7 500

TR A 7 -
JESD51-2, £ H B HGIA A E 44 - B AR (B ib A

JESD51-3, AR N2
JESD51-7, & 43R G2

BT 2T AR
B R A 1R

JESD51-9,  [X 382 4712 [ M 26 0 Al 2 XA
(2) 1fm = St R b

X IET JEDEC & X ) 2S2P %4i(Theta JC [R O JCHE RSN, %% T JEDEC &

XH] 1S0P #4) , RN H M. BETMELZEL, ES X EIA/JJEDEC #
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5.6.4 RSH &% 1 #4714
R 5-10. RSH 335 f#BH IS

ERAR (fm)
S C/wW(L)
@
RO, ZEFEIH 11.9 ANEH
RO, ZEMRIRBH 3.3 ANEH
RO, (kPCB) 25 H S 25.8 0
17.4 150
RO, gk A S A 15.1 250
13. 4 500
0.2 0
) N 0.3 150
Psiy, 25 5 L TR
0.4 250
0.4 500
3.3 0
) 3.2 150
Psi,m éﬁﬁﬁ%ﬂﬁ
3.2 250
3.2 500
) JKHB g 2 IR e A 0.7 0

(1) i MEJ@E? JEDEC & X[ 2S2P %%4i(Theta JC [ROJCIHEH R4, Z{t¥T JEDEC &
XH) 1SO0P #4t) , HRFEHAELAPHMA. E 7@EZERE, §3 XY EIAIJEDEC #
AR HE:
®  JESD51-2, ARRCHERPIINATVEIR SR BARHR (i 1k
®  JESD51-3, EHRIAINGRE 38 AT R T Al i
®  JESD51-7, Sy IH ket R i a3 Al A
®  JESD51-9, [X s 412 i e A ARl B AR
(2) 1fm = ke REE7 o
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5.7 BB E I

FRAE B 28 N PR 2 1 Wi+ AR AEiC B, IDD A1 IDDIO HLR AT RES A AN . 2877 i b
LA 1) B R DIAEAE RO R] BE 75 LA A1 (BRI SR o PRI P (TA) BB f5c 24 5 A7 it B v 1 AR
o FEMAATSEE R DI REE R OGBE R 32 T S5, Wi ARMEREE. B, NOREUSHREE TJ
FEREMBREEN . MillE Tcase CEEEMRIIREA) LM TI S5RIEM.
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SARRYSIINE
TEC

QXS320F280049RevA % T- /it

5.8 BIME
RANE T BT RGH,
WA MIBHASHEFE ADC. PGA. IR LKA, 22 DAC Al CMPSS.
BT RG A W TR
o RIGMHIESH
-ADC %% VREFHIx fl VREFLOx 3|
® VREFHIx 5| [ AT B &1 3R 2 Bl ER P 3 60 P s R 1 A o
o WNIBHEIHEVEHATIEAN OV & 3.3V 3 OV £ 2.5V,
e % DAC LI VREFHIx fl VREFLOx A3k,
—B#, Xi DAC mfLALL VDAC 5IJHAT VSSA Ak,
o -tt¥#F DAC Z% VDDA Al VSSA
—-H#, XL DAC ftZ% VDAC M VSSA 5.
o RIEMIIAEH
—ZZpf DAC Ml LLE# T RGHA. PGA THEEMB TN S ADC MNHAT LK
S H
— WEERRIFTE ADC L VREFLO , AT W= ARk
K 5-6 g/~ T 100pin 5| PZ LQFP HIMEAL T R G HEK .
R5-14 F28 TGS A ERE . R 5-8 FI%s TS TR, B 5-9 R TR
o .
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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

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

5-6 BT RZHER (100pin PZ LQFP #H3)

—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

— 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

B 5-7 BT REHER (64pin PM LQFP #3%)

—{— CTRIPTH
—{— CTRIPOUTTH

> CTRIP7L
—{— CTRIPOUTTL
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VREFHIA

VREFLOA

AOIBASIC1S/DACA_OUT
ALDACE_OUT

A2/BEIPGA1_OF

COPGATIN
PGA1_GND/
PGA3_GND/
PGAS_GND

B3WDAC
B2/CGIPGA3_OF

G2IPGA3_IN

A4BBIPGAZ_OF

CAPGAZ_IN
PGA2_GND!
PGA4_GND!
PGAE_GND

—
=

B—

{ Misc.Analog

o

[ —

Temp

Sensor AGPIOS
~
{ Analog Group 1 b

PGA1

CMP3S51
input MUX
> Analog Group 3 <

B

PGA3

—

CMPSS2
input MUX

I

~_ @/

o

B—

PGASH

4 Analog Group 2 \

PGA2
: CMPSSZ

_OF
C3IPGA4_IN

AO/BIGD

B

PGA4

CMPSS4
input MUX

PGAG

Analed Group 7

CMPSST
input MUX

Analog Interconnect

—r— cTRIPaH
feme > CTRIPGUT4H

= CTRIP4L
—{ CTRIPOUTAL

VREFHI VDAC VREFHI VDAG
DACREFSEL DAGREFS|
DACx OUT 12-hit 12-hit
= Buftersd Buffered
DAC-A DAC-B
Relorance Circuit A
ANAREFASEL |
i ADC-B
REFLO = 20
| I ¢ &
REFLO
T
] I
REFHI
_ ADC-A B
b &
12-bit =
g
ADC REFLO =
inputs.
ABC1 to T
ABCAS
Comparator Subsystem 1 Comparator Subsystem 4
o et
= CTRIPOUTHH
CMPI_LN L CTRIP1L CMP4_LN
| U —CTRIPOUTIL  [CmPa_p
2:':;-:: — CTRIPZH CMP7_HP
PN | —{> CTRIPOUTZH
CMP2_LN —_— CTRIPZL Digital
Jcmpz TP — > CTRIPOUTZL  |cmpr 1P Fiter

CMP3_HP

JcMPs_H

CMP3_LN

—— GTRIP3H
—C—> CTRIPOUT3H

—{— CTRIP3L
—— CTRIPOUT3L

CMPSS Inputs

B 5-8 Bl TRGHER (56pin RSH VQFN ®f3%)

> CTRIPTH
—C— CTRIPOUTTH

—{— CTRIF7L
—L— CTRIPOUTTL
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K 5-9 IR JREHIERE . WS PRSI AN EERR, TR RS H R E
EdE. BG5S UL BRI 7RIS S 1 .

CMPSSx Input MUX

INCMPxHPMX
PGAX_OF CMPXHPO | )
Gx ADCC Chpx HPT |
PGAX IN P ez | CMPx_HP
Gx_ADCAB CMPx HP3 | 3
CMPx HP4 4
CMPxHNMX
Gx_ADCAB CMPx HNO |
Gx_ADCC CMPx_HNT 1 . CMPx_HN
/.CMPxLNMX
Gx_ADCAB CMPyx_LNO 0
GeaDCC CMPx LN : CMPx_LN
S CMPxLPMX
PGAX OF CMPx LPO |
Gx ADCC CMPx LP1 1
PGAX IN CMPx LP2
2 . CMPx_LP
Gx_ADCAB cmpe P3| 3
L | cmPaipa | 4
Gx_ADCAB Gx_ADCAB
PGAX_OF PGAx_OF
Gx_ADCC Gx ADCC
- | PGACTL[FILTRESSEL] -
W Riwrer
|
|
PGAx_IN
. PGAx_OUT
PGAx_GND

B 5-9 Bl &
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R S-11 M5 S AR ES:

eSS BAER (BE2BEEAR) | HWBETRS GBIERD
100 | 64 | 56 AlO HiA
5| IR HAZFR ADCA | ADCB | ADCC PGA DAC WE =00 {&IE &R
PZ | PM [RSH
VREFHIA - 25
VREFHIB - 16 | 14
24
VREFHIC -
VREFLOA - 27 A13
VREFLOB - 17 | 15 B13
26
VREFLOC - c13
e 1 CMP1
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A3 G1_ADCAB 10 A3 AI0233
=3 =0 =3 =0
HPMXSEL LPMXSEL
A2/B6/PGAL_OF PGA1_OF 9 9 8 A2 B6 PGA1_OF AIO224
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
co G1_ADCC 19 co AI0237
=1 =1 =1 =1
12 | 10
HPMXSEL LPMXSEL
PGAL_IN PGAL_IN 18 PGAL_IN
=2 =2
PGAL_GN
PGA1_GND PGA1_GND 14|10 | 9
D
PGA1_OU HPMXSEL LPMXSEL
- PGA1_OUT® All B7
T =4 =4
A 2 CMP2
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A5 G2_ADCAB 35 A5 AIO234
=3 =0 =3 =0
HPMXSEL LPMXSEL
A4/B8IPGA2_OF PGA2_OF 36 | 23 | 21 A4 B8 PGA2_OF AI0225
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c1 G2_ADCC 29 c1 AlO238
=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
YA 3 CMP3
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
B3/VDAC G3_ADCAB 8 8 7 B3 VDAC AI0242
=3 =0 =3 =0
HPMXSEL LPMXSEL
B2/C6/PGA3_OF PGA3_OF 7 7 6 B2 e PGA3_OF AI0226
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c2 G3_ADCC 21 c2 AIO244
=1 =1 =1 =1
13 | 11
HPMXSEL LPMXSEL
PGA3_IN PGA3_IN 20 PGA3_IN
=2 =2
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SR SINE

TEC QXS320F280049RevA% % T fif
$E IR ER (LZMEAE) UBRTRE (SHEAR)
5L Pk 100 | 64 | 56 AlO #A
ADCA | ADCB | ADCC PGA DAC BE B 1EE 1t
PZ | PM |RSH
PGA3_GN
PGA3_GND PGA3_GND 15| 10 | 9
D
PGA3_OU HPMXSEL LPMXSEL
- PGA3_OUT® B10 c7
T =4 =4
e 4 CMP4
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
B5 G4_ADCAB B5 AlO243
=3 =0 =3 =0
HPMXSEL LPMXSEL
B4/C8/PGA4_OF PGA4_OF 39 | 24 | 22 B4 cs PGA4_OF AlO227
=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_OUT® B11 c9
T =4 =4
e 5 CMP5
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A7 G5_ADCAB A7 AlO235
=3 =0 =3 =0
HPMXSEL LPMXSEL
A6/PGA5_OF PGA5_OF 6 6 A6 PGA5_OF AlO228
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c4 G5_ADCC 17 c4 AlO239
=1 =1 =1 =1
11
HPMXSEL LPMXSEL
PGA5_IN PGA5_IN 16 PGA5_IN
=2 =2
PGA5_GN
PGA5_GND PGA5_GND 13|10 | 9
D
PGA5_OU HPMXSEL LPMXSEL
- PGA5_OUT® Al4
T =4 =4
A 6 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 AlO229
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c5 G6_ADCC c5 AlO240
=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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SRR N= "
TEC QXS320F280049RevAXE T
s TAREE (EEHERS) HRBTRS (BHERD)
B HEWR 10 | 64 | s6 AlO EA
ADCA | ADCB | ADCC PGA DAC BiE Pl fEE i3]
PZ PM | RSH
PGA6_OU HPMXSEL LPMXSEL
PGA6_OUT® Al5 B
T =4 =4
e 7 CMP7
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
BO G7_ADCAB 41 BO Al0241
=3 =0 =3 =0
HPMXSEL LPMXSEL
A10/B1/C10/PGA7_OF PGA7_OF(2) 40 25 23 Al0 Bl C10 PGA7_OF AlO230
=0 =0
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
Ci4 G7_ADCC 44 Cl14 AlO246
=1 =1 =1 =1
HPMXSEL LPMXSEL
PGA7_IN PGA7_IN 43 PGA7_IN
=2 =2
PGA7_GN
PGA7_GND PGA7_GND 42 b
PGA7_OU HPMXSEL LPMXSEL
PGA7_oUT® B12 cl1
T =4 =4
Septrei)
DACA_OU
A0/B15/C15/DACA_OUT 23 15 13 A0 B15 Ci15 h AlO231
DACB_OU
A1/DACB_OUT 22 14 12 Al T AlO232
C12 C12 AlO247
A R @ B14
R 5-12 UGS UH
fE 54K A
ATOx ATO BIEIEESN
Ax ADC AT\
Bx ADC B I\
Cx ADC CH N
CMPx_DACH W T R G~ DAC Hir
CMPx_DACL W T RAMEHEFE DAC Hir
CMPx_HNy PLEE#s 7 R G0 T LR B N
fE 54K LB
CMPx_HPy LR T RGP LR A IERI A
CMPx_INy RS EE YNNI A S E AL TN
CMPx_LPy LR T RGP LRSS IER A
DACx OUT #ZZrh DAC i
PGAx_GND PGA %3
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SR SINE

TEC QXS320F280049RevAK#f: -/
PGAx_IN PGA #iA
PGAx_OF JEVR AR PGA Hy
PGAx_OUT FFE ADC [¥) PGA i

I AL PN BRI P AR TS
Jr b DAC HyRIEAMEREERER . EIRE T ADC S AILE DAC il , RS EA—

VDAC ANERE 2 VSSA HIGEZEAR  100pF  HUARS. WASKULS AR b DAC HOJEME , 157E
PRSI BT BEA—A 1F A

5.8.1 A Hds (ADC)

ADC HEHE — Ny RN 12 AR IRIEIT(SAR) ! ADC. ADCH —MZ O fil— /N3 2%
T %O R AR, A EEEFEMUX. SRR (S/H) M. ZBUCGEi k. h
25 2 W R0 A AU S RF HL g o 00,2 % T B A% i ADC IR B0 HL B AL A o X 1 v 2,95
Tl mPEie B e SR SERREINED . SA4BELKED . FERAMERU LY
Hofth - AR 4

FAADCHIH F— N REEREE (SIH) MR K. ADCREER B A7E R —ith i B2 & il
SV ZAADCFI RAE B LA

A4~ ADC AUl Ff:

o 12 fim#s
o SMHZHLHEY VREFHI/VREFLO FLE;
o NIHFESH )y 1.65V,2V,2.558#3.3V;
® LA NI ZE AN
o A 16 MiEMANE M,
e 20/ AfiLE SOC;
o 20 MG HE IS R AEA
o EAMKIE:
-SIW: BAFILRN R B

-FifePWM: ADCSOC A & B
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SPRE@RE
TELC

QXS320F280049RevA 4 T fiit

-GPIO XINT2

-CPU Timers 0/1/2

o VU RiEHIPIEH

o [U/NEAHEME, AR

VAN B A ME

-BE KT R 2

-HAFEA ePWM Bt IhRE LA . RS i E A

T AR EEA AT LUAITE ADC Fath 5, BAREZS T 6 e kAl 1E T A

ADC Wl ADC HEE#rmHER WK 5-10 Fiw.

VREFHI

L
' ()
Event
Goe [_aocevon |
Post Processing Block (1-4) ‘

BT

AMAREFSEL
ANAREFx2PSSEL

& 5-10 ADC i rHERE
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5.8.1.1 S RFAT-dxiT

RGP REANEER S LIEHISH ADC 450 ADC PPB 45 /2 MIFIA. B 24 il 85 a0 d5
5 B E R PRI EM S 1) CPU 1 DMA. St TRaAN S LI H %8, 0T b4 Vs o) fid B B Al it
W RZFAEH, JF HAEZ A m et il 38 2 [F i 520 ADC 45 R A S KA R .

5.8.1.2 ADC Fi &
ADCHEHRFEIE 45 . SRAFE I [H) A fi 2 Y52 B SOCK % ], HoA L & & N ADCHE B 4
JeEtil. % 5-13445 T ADCHTA A At B 3% 0.
# 5-13 ADCIit & 4 17

IR oJieE M

Clock R

Resolution AETERE (IXBR 12 i)
Signal mode M EH

Reference voltage source FNRER (SRS RER)
Trigger source &1 SOC

Converted channel &/ SOC

Acquisition window duration F/~ SOC

EOC location TR

Burst Mode B ER

(1) IXUE(E 5 AAFFJADCH R I G 2 FIMADCIZIT 7F0 . A FADCAT I [F] 25 8 57 2
BAERTE S,
e WHZ (QXS320F280049ReVAS % T-Milt) H 4k 2% (ADC) & 15 A A [ S 45AE 3 2

5.8.1.3 ADC HASH 517
# 5-14 % TADC TAE&KM. & 5-15 54T ADC HARRM:
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5.8.1.3.1 ADCT.{E%1F
TE:
(1)ADCHir N\ MNAE TAE AR EFE T VDDA+0.3V. #ADCHI N ZE, #& KN 3% VREF
¥ 22 BT, Ko A AR F VREF [ At ADCELDACHI A I 45 5
(2) VREFHIG| A 2R F#& T VDDA+0.3V, U#ifRH T1/E. & VREFHIE L 1ZAE, FH2EHEE
¥ WoE, VREFHIFIN AR BRIEshE] OV, H FBUAIEMADCH: #5i# DACHIH .

TE H AR RS AE R 0 AR G B A5 (BRI SR i B

# 5-14ADC TAE#&A

ZH TR A B/IME HRIE BXE HfL
ADCCLK ¢ 3k H
48 MHz
F PERx. SYSCLK)
KAFIE R 150MHz SYSCLK 3 MSPS
KA DS (B
PERx. SYSCLK 15 150MHz SYSCLK 1 2 80 ADCCLK
ACQPS £ E) (1)
VREFHT NS 1.65 2.583.0 VDDA V
WEZ#=3. 3V 3.3 A
VREFHT
WEZH=2. 5V 2.5 v
VREFLO VSSA VSSA VSSA v
VREFHI-VREFLO 1.65 VDDA v
P S=3. 3V 0 3.3 vV
Fe il W BE=2. 5V 0 2.5 v
RS VREFLO VREFHT v

(1) 1ZRREE 10520 5 Dk 3 1E H ADCERAE 1N ADCCLK & K JiE
(2) NEZEWHA, WAVREFHIG I E S s RKs . 1248 2 AN SAE 51 RIIXE)

83



SrA?rEE nE QXS320F280049RevA%#E T /it

5.8.1.3.2 ADC it
18 B AR X GEAET  CAEREEVEE s (BRIESAEUE)
Z 5-15. 12bit ADC it

¥ W% BME | BAME BKXE | B
EH
ADCCLK %% 46 o] 1A 15 94 ADCCLKs
SNSRI 5 Hs
et il WS ER 5 Hs
WHSER, PIkdE 2. 5VER - "
3.3V
PR AR (2) 4.1 HF
HMERFEAE A E (2) 4.1 HE
HReE
DNL %2 VREFHI=3. 3V -1.0 +1.2 1.4 LSB
INL %2 VREFHI=3. 3V -2 +2.2 2.4 LSB
R
THD (3) VREFHI=3. 3V, fin=10kHz -68 dB
VREFHI=3. 3V,
fin=10kHz, 10.5 bit
SYSCLKJR X1, EaA~ADC
VREFHI=3. 3V,
ENOB (3) fin=10kHz, 10.5 bit
SYSCLKJ§ X1, [F25 ADC
VREFHI = 3.3V,
f£in=10kHz, AN bit
SYSCLKJR X1, S5 ADC

(1) 4 ADC#i A\ kT VDDA Itf, VREFHI FRFAE BRI, S B HA RS .

(2) BV 08053 4 i 25 sl B /N M e LAY, 552 +200% ) 45 72 6

(3) NREHD AR AN, EHLTADCHIA G HAMVREFHI G IO 3h © £ i /Mb..
(4) EHE AR A5 ADCHI B 7S E M EAR AR LR T PCBAT A o
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TELC|

N=

QXS320F280049RevA % iE T fiit

5.8.1.3.3 ADC I JFHEK]
T T P R T IR AR SRR N BT B AN Y

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
TsmrT start after RESETN 2 - - T
release [
. Analog input and ADDRESS |
Analog input and
Tan . can not be changed when - Tsame +4 -- T
address Hold Time BUSY is high ‘
Tow Data refresh delay START=1 e |~ T
& 5-11. ADC I FZ35
K5-12¢5 T ADCHIF: 4] 5
ADC_EN !
o] :
F—Tpr—d F——F s}
| 1 T
RESETN [ ! I
| I k—T- i
1
CLOCK ' | |
| I I I [ |
' " k T J I | —tF— |
| I |
START a{ | i[ H o )(' : F:_
1 I 4 T |
B : =
ANALOG INPUT P | | et |
,;EE‘ﬁEﬁg[tg] g keep X Can change | X | keep |
MD_ADG [1:0] v i 1 1
1 : | L =2"T |
SELDO HS LU I Can change keapl
SYNC ! : | l _
l T | |
£ Tour : 3 !
Il . |
oi11:0] : XHOOKXK | ) X D valid
I ! N |
BUSY jl' }\ ;
|
k T 3 |

T SRBEI R AT LUE A B SOC {5 5 ki % .

B 5-12. 12bit ADC ¥E#ht - E8 s H
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5.8.2 A 4mAEHY At B 2R (PGA)

A gmPEIE SR TBORAS (PGA) HI TR L , D& NiiF ADC 1 CMPSS HEIHUA 2L
SRR . SRR PGA BB T 4L G0 b5 BEA M LIRS 1V 2 12 1) B PRAR AR B 1
e, Wit i FEERATHI{R PGA 5 Flif ADC J CMPSS HEERAEA . BAF P12 A g ik 28
WE PGA REWil 2 & FPERERE K.

iz PGA HALINHRHE -

® TiRPEIgmAEIE SR 245, 3f%. 61%. 121%. 241%. 48fH.

® 11 VDDC F1VSSC HEAT AL,

® HFH#l PGA_GND 5l HIHETH /R SCHe %

o AR AR B BT RC BN,

PGA B JEARAF R — MRS EOR A, G A 3 S 45t L BELC B  [FIARBOR A o ixX 2t
A 5 45t P B 228 3 TR SR A7 A 8 AP T3 1 R 3 2

B EE = PGA 55 -

e PGA_INPREPGAIZHEIURA LA, [H % A NINPO, PSEL[1:0]=0. jijn%]i% 5l
G SR PGA UK, Hthe: OfRE .

e PGA INNZPGA INf5E S /R et vk . [E it B £ GSEL[1:0]=0, #EFFINNOIEAN
GND#ii N . HEARRENL T, PGA_GNDIE#HEZETVSSC; {HAZ, PGAN LLZE ZVSSAI/IN K I HL FE o

® PGA_VOUT_S I FiEHRCILA ATz FMOK defar thIE 3 . 7T FHADJI_REW] LU FER )
KN, RUEPJEHUE S TTHANE ADC FICMPSS #EHudk 47 KRR 5 .

PGA_VOUT iz H ka4 b N {5 5. B HNE ADC Hl CMPSS BLHUi 4T %
FE AW

Kl 5-13 By PGA JitERE.
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TELC|

INPO
INP1
INP2
INP3

=
bl

1
PM[1:0] PSEL10) VOouT
INN
INNO 1
INN1 ?’_./
\—SH‘LSHZ.S H3
vsse RSEL[20}
vDDC
AVD
EN =
§ INR
AVS -
I’L GSEL(1:0]

Rl
VOUT_8 54 s 4
S5H4

ADJ_RF[3:0]

5-13. PGA HHEE
5.8.2.1 PGAH/S AN

¥ 5.8.2.1.1 ¥ T PGA Wizgir4M. T 5.8.2.1.2 5T PGA I,

5.8.2.1.1 PGA iZ4T41F

e veit-febr (BRAEAEVED
# 5-16. PGA B17%M

S8 WA w/ME HRE wAE By
PGA HrvaE (D VSSA + 0.1 VDDA - 0.1 s
PGA GND Y[ -50 200 mV
IO}’
Normal Work Current Lo
’ mA
I Power Off Current 20 A

(1) X2 PGA MZikfmivaf. PGAW Ut ttys Bl AN, (H R HOR AN 221
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5!74?52 NE QXS320F280049RevA% i T it

5.8.2.1.2 PGA HiF
I w i Ebr (FRAESER D
£ 5-17. PGA (T

el PR KA B/ME HAUE - IN: | Bafr
N 3. 6. 12,
M bR 24, 48
o N L B 20 nA
VCM 0. 2V<VCM<AVD-0. 2 450 ns
Gain=1
Slew Rate Input 0. 25V jump to 7 V/us
AVD-0. 25V @100ns
2V Step Gain=1 0.8
Setting Time
to 0. 1%
2mV Step Gain=1 0.4
ETLHTJ‘ I‘ETJ Us
2V Step Gain=1 1.2
Setting Time
to 0.01%
2mV Step Gain=1 0.6
Unit Gain—Bandwidth|
0. 2V<VCM<AVD-0. 2 13 MHz

produc
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Sm?rEE NE QXS320F280049RevAXE T
25 k%A B/ME HAME BRAE LA

MUXA & Switch 50 150

Rov
MUXB 100 300

Re 20 25 30 kQ

- HRTE] 5 Hs

Input Voltage Range

CMRR 0. 2V<VCMKAVD-0. 2 75 dB

V1/f Input Voltage Noise, 6 1 Vpp
£=0. 1Hz to 10Hz

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

Av Open—Loop Voltage Gain 110 dB
@DC CL=50pF RL=2KQ

Frequency Response CL=50pF

THDN Vo=1Vrms Gain =1 -85 dB
f=1KHz RI=2K Q

PSRR Power Rejection Ratio 80 dB
PSRR@<1KHz
Power Rejection Ratio 70 dB

PSRR@10KHz
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(1) BFEITIEAER R ADC iR
(2) BFEIMTIAER R ADC KRIRE
(3) 3dB %o

(4) PGA BRI

(5) PGA [fJ DNL/INL 7£ ADC ) DNL/INL ZZVaREp . HiR g ErR.

5.8.3 il LKA
5.8.3.1 &A% AR i R EE AN 17

T A AR AT ] TN B AR R AR . IR AR AR I 1 ADCH Py il 4 it
SO F O E . 2R B AL KA KA, ADCAAZIH 4£5.8.3. 1. 170 [ R AL A -

5.8.3.1.1 iR AL E R
IS WHERE (FRAEBEUED

# 5-18. BEERBRE

S— =

1T

¥, FFiEid QX

S MR S =/IME ANE =AE ==Ly
T TRBEREE —40°C™+125°C +2 T
Tspur start up time @CLOAD=4. TuF 200 Hs
Te Temperature Coefficient After trimming 150 ns

ADJ_TD GA[3:0]=
Kr Output voltage slope vs. temp 6 mV/C
1000

Vis Output offset Temp=0 C 1.1 A\
Vi The rail to rail buffer slew rate 5 V/us
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5.8.4 Buffered %1 #%(DAC)

Buffered DACHLHfH—4> #1124 DACFHI—PGAZ . Buffered DAC/E—Fid HDAC,
BT RO ESZ e . T SRS, IR DA L . S N DAC EF A7 4 1 R AT
DISEEPA %, Al LS EPWMSYNCPERH D .

4> Buffered DACH 1 F 4 & -
12bit w]gwFEHI N DAC
A3 225 R
R NES VREFHI IR X1 A1 X2 3 2 ge =t
f&fy 5 EPWMSYNCPER [A)25
Buffered DAC fHHEE] 5-15 Fran, HH Voac_our AU R Hi

DACCTL[DACREFSEL]

AMNAREFx2P5
VDAC
* © | pAcrer
Internal —1.65v—] 1
Reference - 1
Circuit L2 Sy—q 1 f 0 I
VREFHI
AMNAREFxSEL
VDDA
SYSCLK —p> DACCTL[LOADMODE]
DACVALS 1D Q 0 -
12-bit
L DACVALA DAC >—
Q 1 (x1 or x2)
EPWMISYNCPER
EPWMZ2SYNCPER A
EPWM3SYNCPER VSSA

DACCTL[MODE]
(Select x1 or x2 Gain)

EPWMnSYNCPER|

DACCTL[SYNCSEL]

& 5-15. DAC R HIEE
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5.8.4.1 Buffered DAC H S ¥4 Flf 5
I 5.8.4.1.1%5H T Buffered DACIZ174&14. 17 5.8.4.1.2%1 i T Buffered DACHL S K514
5.8.4.1.1 Buffered DAC izf7 41t
B WHERE (BRAESERID (1)
& 5-19. &b DAC BIT&M

S R A B/ME HAE >IN | LA
RLOAD FPEE(2) 10 kQ
CLOAD PG, 50 pF
VOUT Ak RS (3) RLOAD =eo, CLOAD=50pF 0.015 AVD-0. 0. 015 v
Reference Voltage (4) VDACEY, VREFHI 1.658%2. 5 VDDA v

(1) BAE R ANER, #RE RS VREFHI = 3.3VAIVREFLO = OVIN 73, EVREFHI =
2.5VHIVREFLO = OVZ& A4 X fie/IME A B KA BEAT Il BURAE

(2) DACTH LABRZN iy 1k Q FIBHME A ER, (H % & 52 BIR .

(3) X2 DAC MZktkHuiilE . DAC FJ LA AR IeyE B DALMY s R, (H B T2 b 2 1 S A
fi RO AN SRR T

(4) NT B EEPSRRYERE, VDAC =X VREFHI /N VDDA,

5.8.4.1.2 Buffered DAC H <4k
g witEis (BRIES/ER BH) D

# 5-20. Buffered DAC BS54

5% WHASAE | RME | AW | BKE | #
ST
TR 12 bit
H R A 0.9V 3V I !

SEF 2LSB s
Tw bR Ruw =10K, Caw=50pF 15 Hs
s
offset ks iR T -25 10 25 mV
Gain HhasiRE (3) -1.5 1.5 %
DNL BRI @) ELH I +1 LSB
N Ut ELH A +2 LSB
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SR SINE

TEC QXS320F280049RevAXE T
AT

SNR IEL =4 2KHz (A-weighted) 95 dB

THD RIERRE 1kHz, 200KSPS 74 dB

SFDR T EhAE 1kHz, 200KSPS 80 dB

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

(1) BRAEAANE, #AE R VREFHI=3.3V fil VREFLO =0V K4, £ VREFHI
= 2.5VHIVREFLO = OV &A1 I 5% die/IME A B R AR 1EAT M BRR AR

(2) &ANFJ5Buffered DACH R,

(3) 125 1% 2 R AR LR Mk HH VO FE T AR

(4) DACH /2 F i it

(5) VREFHI = 3.2V, VDDA = 3.3V DC + 100mVIE5%.

(6) FaEfE 3LSB AW,

HE: VDACH| LR FHET VDDA + 0.3V , LIH{RIEHR 21T, Wi VDAC 5|t
F, FReUEHZERRL, JFH VDAC HINHMER REsfENEEFEE 0V, MIFE DAC i
AR IER

HE: VREFHIS| XL ZUFEFHET VDDA + 0.3V, LURIER T4F. @R VREFHI 5|t it
HOF, ATRE S BOS PHZE B, JFH VREFHI FIREE T RESAE N SESIE oV , Ml 5L
ADCH##4: B DACH 1 A IE T -

5.8.5 T R4 (CMPSS)

A CMPSS &M/, WA 12 A% DAC, WAEUF IR A — N REOR R
ae WAL HH "EL "R, HoptH AL P R R m M. A LA AR —
AN, R IR\ i (0 2 7 R T S N P L o BUASCER IR TR AN TT DL B AR SR
U NTT A AR S BB AT 4 e 2% 12 7 DAC SRIRFN. FAN b ad b il i — AN o] 25 F2 60
B pesas, LIRS . WURATR L E, e DUE R R . RHEOR
A ES LR AT IR S T R AT R LAY 12 A DAC % (. &> CMPSS BHG WMt

X PR 2 BRI AR A Cross-bar B IERES] ePWM BEEL GPIO 5l

CMPSS #4418 5-25 iR .
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TEC QXS320F280049RevA %y Hiz T it
CMP1 HP Comparator lam.l » CTRIPIH @&—
VDDA or VDAC =) ? ?:ﬂ: : glg::ourm CTRIPIL @&—

CTRIPZH @

te® CTRIPIL
TRIP [ —
te CTRIPOUTIL omes
| WM X-BAR ePWMs
|
al |+e CTRIPZH |
Le CTRIPOUTZH !
CTRIPTH @—
te CTRIPZL
Le CTRIPOUT2L CTHPTL. ©
|
|
|
: CTRPOUTIH &—
| CTRPOUTIL &—
! CTRPOUTZH &—
CMP7 HP Comparator Subsystem 7
o—CMP7 HN] [ Digital |H+e CTRIP7H CTREOUTA. &—
VDDA or VDAC ) Fifler |e CTRIPOUTTH | QOutput X-BAR GPIO Mux
(N NEED, :
EED~) Digital | CTRIP7L
oLl Fiter |+e CTRIPOUT7L !
CTRPOUTTH &—j
CTRPOUTIL &—

5-25 CMPSS &
Fe JHAERT A HEEREEA TS CMPSS 5. &2 RG] AN 5BEEE .

5.9 &4k

5.9.1 H5mAl4i3K (eCAP)
1 IG5 AL (eCAP) ML TV EE AN FH ARSI N P 1) R4
eCAP i) H B4 -

JEFENU RN & (il , SRR SR N AR EERS )
o7 B A A T v 22 [ 1 R 82 N )

ikt i B145 5 R YA 2 b

FRRSR I o 2 b2 A R AT P s A JR s ) LA R T iR R

eCAP HEHALFE LN RE: -

® 4 FUFRIMIBF AR (B 32 i)

® INGMMEERE R ZIEBEIUAST SN AR SR
® JUANEMEPAEM— A RAERT CPU ik
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® JHSIf¥) DMA fil k2%

Zik 4 ST AR KA

FE—A 4 DRAGIRGE X A e 24l ST (B R A A =X

2 %5 I [) BCK A

Z5r( D) BLURT RECR AR

128:1 fi N2 %2 &

EX ST e

MR TR U, eCAP BB A iC B v HiEIE PWM HirH

1 2% eCAP iR ThAEiEIL 0 25 eCAP 7535 , 0 7 LUK -
FAF I IR S AL
— [i] ECCTL2[CTRFILTRESET] HA 1 KiEZEHIFIENR . Bt B8 AL i
[ e T s
X FRIE AR AR
o RHUHHEIRSNL
— FREOT S (ECCTL2[MODCTRSTS]) fan$ FoREINFMA L F 785 £ 0 K
eCAP i,
TOVEFITERL BH s 0 A uikas .
® DMA fili kI
— eCAPXDMA ¥ % in A — 4~ DMA fih k% . CEVT[1 -4] "R E A
eCAPXDMA 19
o MANZIMEHA
— ECCTLO[INPUTSEL] %% 128 MaAESZ—-
® EALLOW {4
— EALLOW {47 LN B B aF A7 45

N X-BAR WAH T ¥ 2344 N 5] BRI, Fit X-BAR Wi H T ¥ 15 51
BEF|OUTPUTXBARX HiHifiE . &R 6.4.3 A7 6.4.4,

Kl 5-30 &/r ] eCAP JiHEK].
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ECAPASYNCIN —pf ©

r‘ECCT'LZ | SYNCILEN, SYNCOSEL, SWSYNC)

CTRPHS
(phase register-32 bi)

I |
I |
& OVF}—» CTR_OVF I cmp-a |
FCAPXSYNCOUT — TSCTR | e g | n
(counter-32 bit) = Delta-Mode | PROfO-31] —p| Compae | }—» x::
| Loge
| cwep-a) — |
32 |
a | |
> CTRI-31) | CTR=PRD FJ |
: CTRCMP ¢— |
2 ]
——® PRD [0=31]
MRCTRLIMRE) {ECCTU | CAPLDEN, CTRRSTY
x
A
7 £+ N cAPt = Lot o -
{AFRD Acive) Semct
APRD 2
HRCTRUMRE T %2 L[> owpe
2 HRCTRUPMRE]
¢
% = caP2 LD2 poarty | |
ACAP Active) Lo < Selct Event
Preacalo
» ACMP Event
p quank S 4
HRCTRLHRE] wadow ECCTL[PRESCA
»
ra M
% 2 caFa L3 PM .
(APRD Stadow) D¢
HRCTRLHRE]
% ) T
g CAPe Polarty
(NwP Shadow) LD sewat [
4y Fage Polarity Setect
I Captum Events § 4 ECCTLI[CAPAPOL]
CEVT[1:4] o
ECAPOMA_INT
l¢— FCCTLACTRFLTRESET]
Interrupt Corsnuous /
Trigger Onashot jes MODCNTRS TS
ECCTLAOMAEVTSEL] e CTR_OVF Caphure Control
S cﬂ"’u CTR=PRD
o orE) 4 CTR=CVE
R— ECCTL2 [ REARM, CONT_ONESHT, STOP_WRAP)
Regisiers: ECEINT, ECFLG, ECCLR, ECFRC
SYSCLK —¥ Capturn Puse
HRCLK —) HR Sutemodute
ECAPx_HRCAL <] MR tnput
o ePIE)

A. HRCAP THHIFAENTH eCAP Bk E#WIH  ERXMELT , modELiEH

A R IIAT -

5.9.1.1 eCAP HL S Edis Al

59111 FHT eCAP B FER,

& 5-31.eCAP HiEE

F 5.9.1.1.2 FHT eCAP FFa4sik.
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5.9.1.1.1 eCAP IfJFEk

# 5-23.eCAP B FFER

2H BUME ARRRE g
o 2t¢(SCO)
tW(CAP) T
5 i EiZZ 2tc(SCO) ns
AR Ue(SCO) + tw_(QSW)

5.9.1.1.2 eCAP Jf itk
IS W HERE (FRAEBEUED
# 5-24. eCAPTF Xk

S B/ME HAE BAME  |[BAr
tW(APWM) Fk R IE] , APWMX B i F SIS S 20

ns

5.9.2 &7 PR A T H(HRCAP6—HRCAP7)

LR 2 U S WA E YRR (HRCAP) Tk, HRCAP THiE ] LI & 5 R S
BB Mk 2 T RS IR) 22 % FAEERE eCAP 1 RBEERFTIE A7tk , 5 0 28 HRCAP i
P LL B V2 3G 98 D 6E .

HRCAP ¥ FHEL4E -

o i 7 fidz B ]

® [kt A A I e o R S AR s L
e s 32 P 0

i I A 2 0

FE MR8 B 5 R L R

P 75 0 R

TN &

HRCAP R EL & DU R -
®  (EIAEm A HER B A WA AT AT K T AR
® Ayt ik T i 1

97



SR SINE

TEC QXS320F280049RevA% % T fif
® R IE

® {E T FEIREE TR

® 4 JRIZG PR h bk iR 5 B AR S A

® I SRR AR SIS e  FE R A I

® fiHA X-BAR HIMEA 5| B 25 m] 4 HI L A1 2 v 1) Pl A B8 3

HRCAP AL & — AN i 7 HR e Pl e DA S — M e . R o1 HRCAP TR
FEBCE IS )[R B A RREE ERTRCHE , AAFAE “ IR 7 o BT HRCAP FRLRILZE(EH
5HAN eCAPMFERMELE , FitinRiH HRCAP , NIAHMNK eCAP AR M.

TN SRR e R ARG LR T 1 DR B

® AN eCAP [ it

® EPRRREEHE

o LHIRHET W

Kl 5-32 ffisn s HRCAP 7 HE]
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(‘ ECCTL2 [ SYNCI_EN, SYNCOSEL. SWSYNC]

¢ Sources

Input

X8ar

ECCTLZCAPIAPWM]
CTRPHS | e e o o o o ————— -
(phose register=32 ba) | APWM Mode |
ECAPASYNCIN —p] & | |
OVF}—» CTR_OVF |
ECAPXSYNCOUT q— 5 TSCTR R | Tme- — : =
(counter-32 bit) P
— Delta-Mode : PRO[0-31] —p a:::- M xBer
| CMPR-31 — |
) |
A g | |
» CTR[0-31) | CTR=PRD |
a : CTR=CAP® ¢—) |
_____________ J
% PRD [0~31]
HRCTRLHRE] [ ECCTL1 | CAPLDEN, CTRRSTH]
2
= 2 cAPY Lot ok
(APRD Active) D e
APRD -
Ll
MRCTRLINRE] »), 75 cpiea
2 HRCTRLHRE]
- 32
caP2 D2 Potsrty
ACMWP Actve) LD Seect [ Y 28
Prescake
w] e oo ‘
HRCTRLIHRE] 4 shadow ECCTL1[PRESCA
o -
. P
4 32 cAP3 D3 seect |9
v APRD Shadow) L0
HRCTRLHRE]
N
i fd LD4
= CAPY Lo < Polarity
4 (ACMP Shadow) e |
/ 'y Edge Polarity Select
Captum Ev-ms:' . ECCTLICAPYPOL)
Y,
CEVT]1:4] =
ECAPXDOMA_INT
e ECCTLCTRFILTRESET)
rdorrupt Continuous /
Trigow Oreshiot |—» MODCNTRSTS
ECCTL2DMAEVTSEL] ::: . CTROWF Capase Control
ECAPX Control g CTREPRO
(1o #PIE) ¢ CTRSCMP
[ ECCTL2 [ REARM. CONT_ONESHT, STOP_WRAP]
Rogisters: ECEINT, ECFLG, ECCLR, ECFRC
SYSCIK —W Captum Pulse
HRCLK —9 HR Submodde’
ECAPx_MRCAL <] HR input
Po ePIE)

A.HRCAP FHBIFAREFT eCAP HLBL LA H]  ARXMIELT , A MM &R

EZL N EE Y

& 5-32. HRCAP HiEE

5.9.2.1 HRCAP HL 04 it 2
 5.9.2.1.1 #H T HRCAP JFcist:. B 5-32 Aoy HRCAP fEMy#%E ., KB 5-
33 FinN HRCAP FRUEfm 2= e,
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5.9.2.1.1 HRCAP JF4ik:

B wHEbr (BRAERERED

#5-25. HRCAPFF &

bt 22

e MR 2% 1 B /ME i1 7R SN L:<K2

BN Bk b 58 110 ns

WEMm @ 3 @ MERK < 5ws +390 540 ps
WMENK > bus +450 1450 ps

ps

(1) £/ 100PPM [k F e 3k- A 0IME
(2) A ETb- BT ECT BT R

SE R &

PRz 2k H 2 HRCAP K .

() BT VIH Ml VIL Z[RIZES , MR LG — PR o X i kT
EREFIOPEE RN

(4) KEIGEM T4

A. HRCAP 7EffE B —
B
FEE

Wz
L]

HRCAP Result
Probability

Ao B ) 9 46t R 0 £

HRCAP's Mean

Accuracy /
v v

Resolution
(Step Size)

7
g

s
>

Actual -
Input Signal

A

1[_/

Precision

(Standard Deviation)

MINESYE HRCAP 3Ai¥a{E 2 [A] AR 8] 2

HRCAP 434 ) 55 %,

© DR RNIEEE,

B 5- 33. HRCAP I MIoEr

BEAAL,  HE A A AT BLE T LR R A IR

CUbRHE S 22 R 245
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2 7.4
Typical Core Conditions
— — Noisy Core Supply

1.8 S N 666

- 592

1.6 /
Z]
1.4 7 //:—-(’— 5.18

8 12 =i 444
[3-]
)%
S 1 37
=
: /
[7n]
08 /"‘ /" 2.96

A 222

1A/
£

0.2 0.74
a 1000 2000 3000 4000 5000 &000 7000 8000 S000 10000
Time Between Edges(nS)

A BRI ARZSRAE « BT AR B R

B. MRS ANRZHIE - FEMEWIE , FTA AR A L —ANE E A R AR . X
T 1.2V HIEHAEN

WA L 18.5mA FHEIE.,

C. 1.2V HEH IR A B R 32 S8 HRCAP [hsdEm 2z LT o RERMR 1.2V
HSRIE R , JF HAEMEH HRCAP I Qi KFREZHS /b 14k A& S 1E ( 14n)a F AL
FHI S )

& 5-34 HRCAP Frififi it

5.9.3 g5 ik 58 I Hil (ePWM)

ePWM S5 VF 2 Ml Tk 5 4% o i ) L R Gz il K OGR4 . ePWM BERBEAE LU i
N CPU JF 85 AR U A IR ik 56 BE WY, 4 BT S BV 1 /MR o N4, TR X
e RILEA N REtis T. ePWM B — SRR B FE B R BOE . SEIX AR RIE I [F
FLE . AR R T RS R 42 R 2577 2 FB 4R Th Bt -
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ePWM #iHinE 5-34 fin. ePWM 45iRBEDT M N &R & 5-35 iR

Time-Base (TB)

TBPRD Shadow (24)
TBPRD Active (24)

TBPRDHR @)

J EPWM!SYI&O

L 8

JL cm=pPrD

TBCTUPHSEN]
Counter e = = o

TBCTLISYNCOSEL)

CAEVT 1. sync™ e
CBEVT 1 sync™——

i
0

Il crr=zero

Active (18) CTR_Oir CTRPRD —

TEPHSHR (8) CTR=2ERO — -
16 8 CTR=PRD or ZERO — -
TBPHS Actve (24) | ohase CTR=CMPA ¥ Eyert EPUEOCA N oactip
EOL —EPvMxsOcEs| AOC

CTR=CMP8 | Trigger
CTR=CMPC —pf

Int
CTRsCMPD —) 'Z'r'{“ ADCSOCOUTSELECT
— Acton .. ..CTR.D:—
. Qualifier . Wty Select and pulse sireich
L crRcmpal | “(ag) : ouea» e 19 K it gl
CMPAHR (8) + DCBEVT1s0c ™ ¢
% LAIX:SOCAO
HiRes PWM (HRPWM) ADCSOCBO
CMPA Active (24) CMPAHR (8) et et ,
CMPA Shadow (24) (=, o S B N U L aPWhxA
! |
! 1
s TL cTrR-cwPB | 8 P A !
CMPBHR (8) - (DB} (FC) (12) !
= EPWMB : ————— A e 7% ePWMxB
CMPB Active (24) : !
! |
CMPE Shadow (24) —
REY e -
—> EPWG_TZINY
oy TLetr=cupe [— 12T 123
>_.—. .. CTR-ZERO ¥ — EVIUSTOP
CMPCI!S-Q{!G + DCAEVT1.inter —¥ l¢—— CLOCKFAILL
1 * DCBEVT Linter. ~¥ ¢ ECERERR
CMPC Active (16) + DCAEVT2.inter, —9 S e A e
' DCBEVT2.inter" —— DCAEVT 1.forca”’ |
CMPC Shadow (16) Rt e e OCAEVT 2 force™ +
[— DCBEVT 1.force™ !
TBCNT(16) [¢—0CBEVT2force™
>_ JLcTR=-CMPD
e
cmeopsof 16 :
|
CMED Active (16)
CMPD Shadow (6)

A. 19 TRIPIN BN HFEZ T ePWM H 30T EL A (DC) TR H A il 44
B 5-35. ePWM FHEHRFISCE ARG S &R

102



SVRRYSTNE
TELC|

QXS320F280049RevA%HfE: T fiit

GP.DOO—D add [P
e Sync/ Input X-Bar
GPIOX ) Sync+Filter
Other Sou
TLLLLL TIILLRELLL roes -
EEESEE EEEEEECEEE eCAPY
agagaa ana&’éi’?ﬁ?i INPUT[1:16}—»
£ZEE2E S22 222222
W vYYVYY [ VY
XINT1
ADC » XNTZ |
wrappers) [€ P XINTI |
P NTA PIE.
PN Je-ExTsYNCINg PLXNTS |—  CLA
Syne Chain [€"EXTSYNCIN2
» 121 EPWMINT ——
¥ 122 TZINT }—»
123
» TRIPT
» TRIP2 — EPWMx EPWMCLK
» TRIP3 €¢— PCLKCR2[EPWMx]
P} TRES [ €— TBCLKSYNC
INPUT[1: 14— — I’;:gg €— PCLKCRO[TBCLKSYNC]
CMPSS. TRIPH— —» T
CMPSSx. TRIPHORL—» ol TRIFs
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—M ADCSOCAQ Select
ADCSOCx—
CLAHALT— ¢ ADCSOCBO Select
Reserved—p] TRIP13 2
ECCERR—| TRIP14 SOCA[> ADC
PIEVECTERROR —] TRIP15 socs b~ Wapperis)
EQEPERR—P| TZ4
CLKFAIL —p TZ5 EPWMSYNCPER DAC
EMusTOP—| T26
Blanking Window}—p CMPSS
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5.9.3.1 #&H|4M&FED
g ) ePWM il eCAP LB ePWM 1 eCAP Bilhif 5 R &, I Rd7ER
WEAT A AL [F S . 5 HARANE —FE, ePWM Al eCAP B ¥il 7 75 B A5l CPUSELX %717

()20 e B N 5-37 o
ECTEYHCM EXTSTNCING
|
EPWAMTSYREOUT l
Puiss Sratesnd | EXTSYHOOUT
P (BFLEYSCK |
o)
M
SYNCEELECTECAFISYHCIN | F';'Ipz_l 1 o~
'EE;ZI ECAPASYHRCOUT
: '

| smcsaECT ECAPISTMER | | e I
=il
oo rormamon I—E/ [Ere=tcewean |
| cowr |

B 5-37. FIDHEEEN

5.9.3.2 ePWM HL S Z5 405 A 7
% 5.10.3.2.1 THIH T ePWM FFER, % 5.13.1.2.2 HHH T ePWM JFEM:,
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STARRYSINE

TEC QXS320F280049RevAK#f: -/

5.9.3.2.1 ePWM I} 72k
£ 5-26. ePWM I FER

¥ R/ME BAE Bhr
S 2tc(EPWMCLK)
tW(SYNCIN) ERE PN s Bz 2tc(EPWMCLK) cycles
fd F PR 2 1tc(EPWMCLK) + tw(IQSW)

5.9.3.2.2 ePWM Ff 45
RIS HEE B AT 25 (R AM)
* 5-27. ePWM FEe4si

e /ME BONE L:<Wiv
tw (PWM) Jik S 1], PWMx ey HY v /11 12.5 ns
tw (SYNCOUT) | [RJ254a v ik o 3tc (SYSCLK) cycles

GERST AR, Bk I\ A5 PWM B8 1] =
td (TZ-PWM)  [CERTIRFIA], Bk i A 2 PWM IS 25 ns
GCE AT, B4 AT PWM Hi-Z

5.9.3.2.3 Trip-Zone #HiAK

emex /NN NSNS\

. X X

B 5-38. Trip-Zone MARFF
(1) TZ:Tz1 . TzZ2 . TZ3 . TRIP1 £ TRIP12

(2) PWM FaHRZB&ETAR PWM 5. TZ ZF)s PWM 5 IFPRESHPWM &

IR RIE -
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5.9.3.3 APESADCHE i fik i - 46 1 BB A P
% 5.10.3.3.1 WA THME ADC HEHIT UG IT K% . ADCSOCAOEXADCSOCBOSE It

K 5-39 Frs.

5.9.3.3.1 M ADCHFE 48 ffk U 1 T e 1
W RIE AT 2 (BRAE 7 A 15 EH)
R 5-29.4MK ADC K FFah B e

S8 =/AME BoNE Hfr
tw(ADCSOCL) 32tc(SYSCLK) cycles
Jhk 4Lt 1H]), ADCSOCXO 1%
‘ »= tuapcsocy)
ADCSOCAD :
or
ADCSOCEO N/

& 5-39. ADCSOCAOE{ADCSOCBORfF
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5.9.4 =53 HEER bk k 58 1 #(HRPWM)

HRPWM 4 Z AN EIR R H G e — M, JRil i % R IR R AR HE R 4t
X EEAS

ePWM IHL, HMAHR fHith

HIEA BIHR o578t 50X
. JHIEB MHR (57 5AEX ]

HRPWM R £ (7 PWM 73 32 (iR 18] 18] B FUST) B 2400 T 058 A% S B PWM 7 3 E S
S/NEIIR 7 2 N

HRPWM 8 1) G5 i 2

BELE TG T PWM IR R 7 9 R A

UL TR T F T SR k(o 2 LU AIAR RS 42 1) LA SR 1 o S8 1 AR 002 4% 1

Ik ePWM itk flyCompare A, B, AHAL, JHMIRIZEIX %5 47 45 (04~ e Thfg,  mT Lh 42 il
B 41 14 B

(DL B 42 i Bl 100 5 5 A6

& . HRPWM 72 ¥F 1 1k HRPWMCLK 4% )y 60 MHz.

5.9.4.1 HRPWM < B ¥E Fst 7
% 5.10.4.1.1 A T & PR PWM F o .

5.9.4.1.1 &S0 HEEPWM 44
£ 5-30.B R PWM F§tE

ZH REM | #mAME | ROME BAT
Wil 2% (MEP) & 4z P K (1) ( TC=46P
WC=82P BC=29P)

(1) /£ VDD L, MEP KA mR AR B ER k. MEP SBKBEEE A & HE PR
SR, BEIREE FRAC. RS mmik . MRS HRPWM RS H MEP ELA B4R
145 (SFO) il A A e -

(2) 24 HRPWM TAER}, SFO R#hBhzshAEHE A SYSCLK FM MEP 4.

82 46 29 ps
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5.9.5 Hg5m A RS2 Gt a2 ikt (eQEP)

eQEP I HEZ 5L MBI EmiD a1, stk Rz sh AL B 45 % R IR H L35

HSRIUALE 7 A A (S 2
eQEP 4 HE LA T F ZIh Rk Ht (W1 5-51 FR):
o BEAGAT gREERT N G 2 GPIO MUX)
. IEAARY . E(QDU)
o MEUFEERAAL BN EES R (PCCU)
o TR E R EZ ALk RIT  (QCAP)
o MEEEANER P RALN 3 (UTIME)
o RIRSALIE T E N 25 (QWDOG)
. ERBUERC A (QMA)

System
control registers e
EQEPXENCLK
SYSCLK .
o -}
i
-
QCPRD &
[Cacaret_] QCTMR Enhanced QEP (eQEP) peripheral
16 1 16
16
I ‘ Quadrature <
capture unit
QCTMRLAT CAR)
QCPRDLAT 44—
A
Registers QUTMR QWDTMR
used by QUPRD QWDPRD
multiple units
32 4 164
QEPCTL QDECCTL
cEPeTS umve PEUT awoos ke 16 4
— » _EQEPx_A
Y ‘ b “EQEPx_B
EQEPXINT OCLK B -
X
PIE |« %
i QDR
32 - + a Quadrature |«
Posiion. ousie! « decoder i EQEPx_INDEX
control unit & Qs (QDU)  EQEPMOE > l g,
QPOSLAT (PCCU) p —— ‘ 4
OPOSSLAT S oCSOUT !
SUAT = - EQEPx_STROBE
32 32 4 164 X
—t—
QPOSCNT | ["oPOsCMP_| | QEINT
QPOSINIT QFRC
QPOSMAX QCLR
QPOSCTL

& 5-40. eQEP EH
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5.9.5.1 eQEP H /A H A 7
% 5104.1.1 7%t 7 eQEP I JFEIK, 2 510.4.1.2 15| H | eQEP UJHr 1% .

5.9.5.1.1 eQEP I} FE K

£ 5-31. eQEPH FFER

SH B/ME BAME |
ERER 2tc (SYSCLK)
tw (QEPP) QEPHIA I #A cycles
v NP 2[1tc (SYSCLK) + tw (1QSW) ]
QEP Index Input High time [ 2tc (SYSCLK) cycles
tw (INDEXH) 3| AR E] AR E 2 2tc (SYSCLK) + tw(IQSW)
QEP Index Input Low time Eh 2tc (SYSCLK) oo
tW(INDEXL) ?ﬁ?glﬁftﬁﬁ)\ﬁﬁl‘ﬂ Lﬁiﬁﬁ)\ﬁﬁﬁﬁ]ﬁ ZtC (SYSCLK) + tW(IQSW)
QEP Strobe input High time [ 2tc (SYSCLK) cycles
tW(STROBH) Wﬁ‘i%ﬁﬁ)\ﬁﬂ“]‘ﬂ Eiﬁ)\ﬁﬁﬁlﬁjﬁ 2tc (SYSCLK) + tW(IQSW)
QEP Strobe Input Low ki 2tc (SYSCLK) .
i \ : cycles
tw (STROBL) time PRIARERARIA T R] Lt O\ RS2 A4 2tc (SYSCLK) + tw(IQSW)
(1)GPIO GPXQSELn F AN iZH T eQEP HBHLM4mATI 1.
5.9.5.1.2 eQEP JT5451:
Hwwiriats (BRAEREUED
£ 5-32. eQEPFF Kttt
¥ B/ME BAME B
td(CNTR)xin WEIRETIA), AMEE e 5tc(SYSCLK) cycles
td(PCS-OUT)QEP FEIRES ], QEP HAILHSEIA B H R F S 7tc(SYSCLK) cycles
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5.9.6 Z-AJEH AR BLH(SDFM)

SDFM 2 —F VU388 £ e ds & g BpLA% i) I FH v £ e 0 00 6 0 e 2 A e s b i e it
TMEIE A A AN ) Z-A PASIALIA . AL E DY ST T 4 R 1 e O e 25 kAT

ROBR . IS AR 2 G PROH LA, P T T AR R AL M 0 A B B e R L A

SDFM RfPE L.

o BASDFMAEHBAN M5

— A SDFMELA E-A 4% N\ 51 11 (SDx_D1-4)
— B SDFMIEHLAAZ-AR #h N 5] lI(SDx_C1-4)
o 4 PR [E)f R TG B R o) B A A AR
— L0 VR ] 25 A A o R A O o 2 e R
— REZL A ) B I el e g R o 2 A S R Y — 2
— RE2 A SR EE R S AR S o SRR B ] AR
— LT3 1) I el o g R o A S ) A £
o BFA>SDFMALHRAAN PN 7] FIC B IR G U8 s (LU AR ) BT
— FRALAN AN 8 i 2 25 R $E (Sine 1/Sinc2/Sincfast/Sine 3) i 1
— BESERIIERME . CEAT T
— LB ERIEDL 2% T I OSRIE (COSR) Al 4 i N1 %32
o B> SDFMASTHRAAN B SL I AT T B 4] 2 B 25 (RO B 8 28 ) P T
— FRPLAANAIF B JE U A% 2R B 1 38 (Sinc1/Sinc2/Sincfast/Sinc3) i i
— HAEIEP AR T I OSRIA (DOSR) F] 4 f2 4 142 256
— BB FH O 1 I AR AR B
— ]I E BRI R (MFE) A7 Bl PWMIE 58 SDFMLHR (1 TG 44 4 7. 1 U 45 5 B [7) 25
K IR AR BT FAT ] Y AR FIFOSK kD i T T4 . FIFO AT A R A1
— VIR A (B RIS ) B A 167K <324 FIFO
— TEIA BT AR AR B 26 F AR5 i CPU
— FIFO %52 Thae: W RAREIEMSE Ff, HERBEREIPWMIAL(E 5 (SDSYNC), —H
UG BISDSYNCEHA, e N R F M HAE FIFO
— BGHIE I A S PT DAH 164 324 o
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Sm?rEE NE QXS320F280049RevA% i T it

o TFRPEEEANFIE ET FLE IE B PWMX. SOCA/SOCBHL & 5 SDSYNCE

o A FHPWMOAZ 1] &5 A RS i 4 ) b

#iE
O T3t Y A SDX_CyHan N i tH BLME 7= o U AN AL Bie /I Bk vk B8 P SR (1 4n, SIS 0
), W SDFM &5 R u] ig =2 N ABPIRES

K] 5-41 Fr Ay SDFM FHER.

SDFM- Sigma Delta Filter Module B
I» SDYFLTx.DRINT —|
I DMA
Streams Filter Module 1 . ‘ )
| >
Secondary L
J— (00”;?3"3'”} Interrupt :
- X, P il J .
(! " Input ilter N Unit
— sbx_c1 Gtrl Primary (Data) [ Lot y — SDy ERR ———»
Filter __ﬁ‘ — SDYFLTX.DRINT —» |4
SDSYNC :
PWMx.SOCA / SOCB : H
o
— SDx_D2 -
L oo c2 - Filter Module 2 E — spy ERR
GPIO = o £ — SDyFLTx.DRINT —|  ePIE
SDSYNC [
MUX PWMx.SOCA / SOCB I 5l
a
— 0% 03 Filter Module 3 )
_ sDx_C3
— SDyFLTx.COMPL — Output / PWM
SDSYNC )
PWMx.SOCA / SOCB % "
4 | Register — spyFLTx.comMPHA »  XBAR
Ma|
|_ SDx_D4 > Filter Module 4 P
| sbx_ca >
PWMx.SOCA /SOCB |2SMhE — SDyFLTx.COMPL —»|
| | SDYFLTx.COMPHA | ECAP
SDyFLTx.COMPHB —|

LEGEND

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

5-41. SDFM HFHER
5.9.6.1 SDFMH S EHE fili 7
Wid i E GPYQSELNn = Ob113kE X A 5 GPIOKISDFM#fE. 95.9.6.1.1%1 ! 1 1 H 545
GPIO (ASYNC) % i} i) SDFME 5 23K . 5-42. 5-43, 5-44 F1P 5-45 frn N
SDFM &

111


file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.9.6.2

STARRYSINE

TELC

QXS320F280049RevA % T- /it

5.9.6.1.1 {17 GPIO (ASYNC) &Il ) SDFM i FFEisK
g veit-febr (BRAESEVID
# 5-33. ¥ GPIO (ASYNC) &) SDFM B FER

=] =] >
B/ ME =N By
B30
g 40 256 4~ SYSCLK Ji#i "
te(SDCMO JAJAf ], SDx_Cy f B
tw(SDCHMO TkabbFERT I, SDx_Cy i 10 tasoome = 10 "
tsu(SDDV-SDCH)MO SDx_Cy ZF N Hi°F 2 i SDx_Dy £ % i 15 B i) s ns
th(SDCH-SDD)MO SDx_Cy & NmH T2 )5 SDx_Dy 454 i LR 451 i) 5 ns
vl
. N ns
te(SDCyM1 JEWImfE] , SDx_Cy 80 561 SYSCLK i
tw(sDCHML WaFEEEIT I, SDx_Cy AP 10 asoomy -~ 10 "
tsu(SDDV-SDCL)M1 SDx_Cy ZS NP2 A SDx_Dy 43 %k i) ¥ & i 1A 5 ns
tsu(SDDV-SDCH)M1 SDx_Cy BNy P2 il SDx_Dy A &k i i s 5 ns
th(SDCL-SDD)M1 SDx_Cy A N{KHL T2 )5 SDx_Dy 2 £5 i {4 F7 i 8] 5 ns
th(SDCH-SDD)M1 SDx_Cy NP2 )5 SDx_Dy A54FH (R4 A 5 ns
5 5 2
AN AN
tc(SDD)MZ JNIN i, SDx_Dy 5 7 te(syscLk) 15 /M te(syscCLK) ns
tw(SDDH)M2 Jik P RF LS A, SDx_Dy i HLF 10 ns
SDx_Dy K k5 S S 1), e Kk R 5
t BT A i dme M B K AE A - (N *tsvsc) - 05 (N * tysysci)) + 0.5 ns
w( SDD_LONG_KEEPOUT) M2 Kkt B T S e AR Sk, H R A A A S e e
W e RS
X8 | 20 Z [T AL, #RL AU 2 LK .
P A K o () SDx_Dy 4 Mk ok 25 1 (8]
( SDD_SHORT_H 8 SDD_SHORT_ L) tw(SDD_LONG)/2 - tc(SYSCLK)  tw(SDD_LONG)/2 *tc (SYSCLK) ns
tw(spp_sHorT)M2
Bk e SCA e sk, Ho S AR A e e
M— 5.
SDx_Dy Kpkii#ft, (SDD_LONG_H - - tasvsaw o SYtSCLK) ne
tw(sDD_LONG_DUTY)M2
SDD_LONG_L)
SDx_Dy % fik # % ft  (SDD_SHORT_H
tw(SDDisHORTibuTV)MZ - fe(SYSCLK) t ns
- SDD_SHORT_L) ¢(SYSCLK)
B3
t . ns
¢(SDC)M3 JAWIRE , SDx_Cy 40 256 A
SYSCLK it
. N e 10 ns
tw(SDCH)M3 fkrPFEEmf i, SDx_Cy P
te(sSboM3 - 5
tsu(SDDV-SDCH)M3 SDx_Cy B NyiH-F 2 il SDx_Dy A &5 & i e ns
th(SDCH-SDD)M3 SDx_Cy AZNmii P25 SDx_Dy &% 4 i {5 45 ik (] ns
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5.9.6.1.2 SDFM K} ¥

H: 4% A GPIO WiAFIE , SDFM I 4f% A\ ( SDx_Cy 5l ) HiEX SDFM
BEYGHAT IR . IXEE AN ST TR EREE e #R R SDFM B IIZAT . KT IX e
5 KRB R TR T i, DARAARTE . SDFM B PRI T% HEME R 155 . B BCRILT
Bttt 5 arnt i b K B 38 AT AT BEALAS DU RO T S 3 AR R AT R Rl DURORE 2R 5
il 75 45 = B B K

Maode 0

t
_‘tw(SDCHjMDH c(snlc;r-.qn >
I
I
I
Lusoov-spoHmo —4 "Jl*l Lal th{SDCH-sDD}MD

X Y X C

5- 42. SDFM BFE - 0

‘ V|2 L TV L H Ll bt b VI | PI

|

|

SDx_Cy } \ / *

|
|

tsu(SDD\-"—SDCL)M‘I i > | — lsu{SDDV—SDCHJM1
|
X X X X

|

lspoL-soopmt — 4 » < - thSDCH-SDDMA

5- 43. SDFM B FE - A1

Mode 2
(Manchester-encoded-bit stream)

I tusoome
[

|
Modulator r _\} 'm _\1 T\ 1 ra A A = r
memalcok _ A _f L LJ Ld L L Ld L

Modulator_T_\V__r_-V__O_\Fj_jrj—\r—0—-\,——0—-\[——1—_\/__1.
Interna\data__—AL_?._J"\____,L__J\___j\____]\____A___JL__

| tq'\sno,mﬁa,xssmu‘m — - : ! ,
| I
! ! —— !

SDx-Dy 1l

[
X [ I ! ! \
} : }'\MSDD_SHDR1_H;:‘—*_.| twisbo_sHoRT_Ly!

1
N x tg +0.5
N x SYSCLK e | !

I
N % tysvscg —0.5 4—®
I

SYSCLK . "H""”""l"_lmlm'l...
5-44. SDFM K FHE - #=R 2
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SARRYSIINE "
TEC QXS320F280049RevAXE T
Mode 3 (CLKx is driven externally)
- EASDOMS < by(spcHma
tuispov-sDCH)M3 > « »— ysocH-sooms

X X i

5- 45. SDFM W FHE - #R 3
5.9.6.2 SDFMH S 7 (F2PGPIO)

it i B GPyQSELN = 0b00K 2 XA R GPIOKISDFMERAE . ff X Fii[A] 25 GPIORE R i
D2 e twi( GPI) fik iR 4L 5 1a] 2 /0 2tc(SYSCLK) I 2R HSD-Cx AISD-Dx X} At &
SYNC ETiFH EE . 7 5.9.6.2.1 Fit V52D GPIO (SYNC)ILTiRfff) SDFM I 52K,
Kl 5-42. |¥ 5-43. K| 5-44M1& 5-45/7~4 SDFM I 7.
5.9.6.2.1 i GPIO (SYNC) i&Jiftft) SDFM K7 EK
BB (BREAERERED
% 5-34. [} GPIO (SYNC)EME SDFM B FER

X

=]} =) A
i /IME i NE By
)
to(SDOMO F 3t , SDx_Cy 5 /~ SYSCLK Jilll 2567 SYSCLK jam 'S
tw(SDCHLIMO ik ], SDx_Cy U TR 2/ SYSCLK JMl 34 SyscLkmm [°

tsu(SDDV-SDCH)MO

v L i)

SDx_Cy ZZAymH-FZii SDx_Dy AL

2 /> SYSCLK ]

ns

th(SDCH-SDD)MO

SDx_Cy A ZJG SDx_Dy SFfFHIfRsH 1)

2 /> SYSCLK JH#]

ns

(sl
te(spCML JEMI I, SDx_Cy 10/ SYSCLK Jill 2564~ SYSCLK i  ['S
tw(SDCHLML Tk FFERT I, SDx_Cy iR T/IE FF 2 4> SYSCLK Ji# 8 4 syscLkfw ™
tsu(SDDV-SDCL)ML SDx_Cy ZEN{KHL PRl SDx_Dy AR E I E ns

2 > SYSCLK JHit]

tsu(SDDV-SDCH)M1

SDx_Cy

AN E 2T SDx_Dy

BRI BB ]

2 > SYSCLK i

ns

th(SDCL-SDD)M1

SDx_Cy

K2 J5 SDx_Dy

SEAF HOPREFIN ]

2 > SYSCLK i

th(SDCH-SDD)M1

SDx_Cy

N2 G SDx_Dy

SEAF HOPREFIN ]

2 /N SYSCLK &

ns

2
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SR SINE

TEC QXS320F280049RevAK#f: -/
te(sboym2 JERARSA] , SDx_Dy
. JETUANAT F
tw(SDDH)M2 JikppRES ], SDx_Dy T
13

to(SDOM3 JEME |, SDx_Cy 5/SYSCLK Ji# 256 A SYSCLK Jam ™
tw(SDCHLM3 Bk EFSER ], SDX_Cy AT fF 2/~ SYSCLKFEHI 3 4 SyscLkm 'S
tsu(SDDV-SDCH)M3 SDx_Cy AFNE 21T SDx_Dy 3 XK1 & i1 2/~ SYSCLK  Jii ns
th(SDCH-SDD)M3 SDx_Cy ZNHHHTZJE SDx_Dy S5 HIffFT 24 SYSCLK M ns

¥&E: SDFM [[2P GPIO (SYNC) &inf ARk SDFM #itk[X SDx_Cy 5l #_F 1% /K kE
W= HE IR e 7S PR T AR, 1 et 75 P 7T e 5 S50 2 1) LB ik ) AN B ot 2%

SDFM [d6 GPIO (SYNC) #xx #ralidi ik B IR I 7 BRI 4G AN B LR o B e i HKs
CiiE7 ISP e) & SR A VA §p AT E A E V€
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5.10 {55k
5.10.1 il /B4 (CAN)
CAN HHfiiFIFRy CAN FD ) IP. ASCHAE 45K CAN 1 CAN FD k5| itk
Wo
CAN LBl T LA R D
v X FFCANKIE

- CAN2.0B (2 CHF8 T A Rk fir,  FHHBoschZH Y 47 50 1IE)
- AIESCEFCAN FD (B 2 L FF64 5 1 A R s, f5461S0O 11898-1:2015 5 E1SO
Boschir#E)
o AT BRI A 2 .

- CAN 2.0BJE X T i =1 IMbit/s ) £ 4 %

- CAN FDZZUS K %3 FICAN-CTRLAZ (B 471 5 PR s
o AR AR R R o Aids (141/256)
o FHLEE LRI CAN B SCHLASE FH 2 57 F By Ao
o AIACE MR ZEIX (RB) KB

- i S HOE SRS X K=

- KIFIFORI4T N

- KRBT R R I EAOH B AN 1 O EITE B
o PN RIEGRITIX

- —ANFEREZWX (PTB)

- AR A G E IR RIE G R IX (STB)
o STBREMIL]. JHHSHUE RS XA AL )2
o JLLBAFIFOBR Je gk th A ig 17
o JHST. H W A% ) P 5 297 B Wie g i

- A LU I 2 H0E B Ok s e, JaEDv1%16
o 7 JRIIRE

- BLYURIER A GEH TPTBAI/ELSTB)

- AT AR

- IREES RSN

- WOR BRAFHIAS

116



SrA?rEE nE QXS320F280049RevA%#E T /it

o TR RS
- RIS KA R R R R R R A B
- A G AR R A R A
o AR R g4 1
- B2ML ARG FNLEEHI AR O ABAL T ML IR AL %
- 32fZAMBA APBHMY A TEV2.0
- 32f7AMBA 3 AHB-Lite f/}i}(v1.0
- 32fiiWishbone
- MR FRK, AR E B B R L g
o FTC B T
w /R A AEERE AN O X A A7 T g e X
o B RT3
- 1SO 11898-4 B A7 #7341 347 1) 7€ I firk & CAN
- CiA 603IH} &) &%
v EA AP AR 456 FIHDLY T (Verilog 2001, VHDL 93)
w AZAFAUTOSAR
« UL T SAE J1939
o B & LinuxBksh 2 7

CAN FEHLAE & 11 18] 5-46 Fis .
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SYRRYSNE

TELC|

QXS320F280049RevA %z T
CAN_RX CAN_TX
“
CAN
CAN Core
Message RAM I [
| \ ==
\ ) Message Handler
\ Y
| Message — —~
| RrAM J L
"'l Interface 11
Registers and Message
32 Object Access (IFx)
Message = —
Objects ’ Tes:) h;:lodes J [
(Mailboxes) y .
Module Interface
1l
to ePIE DMA CPU Bus

& 5-46. CAN HEHE

5.10.2 WELRHEK(2C)
12C LA LR A
o B NXP 254k 12C B MTE(2.1 hR)
- SRR 8 s Atk

- 7L 10 fi7 FhkRE
- AT

- START & ## =,

- SRR A TR
- SR MRS LA R
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SR SINE

TELC

QXS320F280049RevA % T- /it

- FRIEMBRCRIER I R Ik A

- BEfEHER M 10kbps $EEE] 400kbps(Fast-mode)
—A 16 FATMEIL FIFO fI—/~ 16 FIHIKIEFIFO
RPN ePIE Hill

— 12Cx Wi T FAEAA— 26 # AT AL B AE AR 12Cx HRIsT -

o R

o B
A A7 3t 2
NI

o MhEER
o2 1 IR

o MWLHBE
- 12Cx_FIFO Hifr :
Ki%k FIFO ik
B FIFO ik

. HEYUR A ThRg
] ER A A U

B 12C SN DNl 5-53 Bk
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TELC|

QXS320F280049RevA % iE T fiit

12C module

SDA «—»

SCL +—¥

4

D

v

Y

I2CXSR <+ I2CDXR Nl
TX FIFO
RX FIFO
3
12CRSR [ 12CDRR >
Contrpi{status
Clock registers
synchronizer l +
Prescaler
—
: B |
Noise filters ‘
12C INT —
B |
: -
Arbitrator

5-47.12C Ah¥eiBED

to CPU/PIE

Peripheral bus

4
v

CPU

V

Interrupt to
* CPU/PIE

FIFO Interrupt

VERECN TS 12C Uit 7, 12C B ph L Bl B4 7TMHz ~ 12MHz J5 A
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STARRY

TELC

N=

QXS320F280049RevA % T- /it

5.10.2.1 [2CHL S ds Ft 7
12C ERERIEFES W ES 5.10.2.1.1. 12C JFEMiES W 5.10.2.1.2. 12C K Fxn =K
K 5-48 Fiso.

5.10.2.1.1 I2CI} 2k

# 5-35.12C B FER

WS BVE £
TR
TO fimod 12C Bz . MHz
I : - > us
T th(SDA-SCL)START fpdniial, EEhakeE, SDA RS SCL  FIER 4.0
X N - N us
T2 tsu(SCL-SDA)START WERE, EEHE), SDA FREEEZEfSCL F 4.0
= Y us
T3 th(SCL-DAT) TRENTE] , SCL MR A 0
. X s ns
s tsu(DAT-SCL) BT, SCL LFhafsds: 250
X ns
T5 tr(sDA) _EFhiE), SDA 1000
6 FFHfTE], SCL 1000 ™
tr(scL) ET T,
T7 [&sTE], S| 300 ns
ti(SDA) TFETE], SDA
T8 A L 300 ns
ti(scL) NG @, SCI
> . 2 e R S
™ tsu(SCL-SDA)STOP W, (FIEAE, SDA LTHEBECHTSCL BT 4.0 W
T10 ¢ V8 E TR A1 1) G ok e S T ] 0 ns
W(SP) %
T11 Cb = S ARDE R S 400, pF
PRIRRI
TO fmod 12C  BHUiR 72 MHz
1
N _ , us
T1 th(SDA-SCL)START {EE], B, SDA TS SCL  FER 0.6
e - N us
T2 tsu(SCL-SDA)START WEIE, HEEA), SDA MEEECHTSCL BT 0.6
- N HS
3 th(SCL-DAT) {ReFE) , SCL FRRHIATR o
T4 tsu(DAT-SCL) LA, SCL _EFHHTEE 100 ns
T5 T DA 20 ns
tr(sDA) RICIARS 2,
X ns
T6 trsc) FHfiE], SCL %80
. ns
T7 tf(SDA) TRERIE], SDA %%61
. ns
i ti(scL) RRE], SCL :]?;% 61_
WS SN BRAE =2l jyj

121


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

SR SINE "

TEC QXS320F280049RevAXE T
To tsu(SCL-SDA)STOP WERIMIE, (1L, SDA THBEZATSCL 1t 06 -
T10 P A5 B 0 DR 0 ) 0 "

W 50
T11 Co B BT A AR 400 pF
5.10.2.1.2 12C FFaehitk
FEHERF I TAE AT (BRAES A D
* 5-36. 12C FFEMEHE
He s Wittt B8 Bk i
FEEast
s1 fscL SCL MR 0 100| kHz
s2 [T SCL i 10 He
3| sy B, SCL M 47 -
4| son BOPHEENTR , SCL AT 40 "
s5 - 185 A RS 3 4 P2 D3 42 B e ) 47 He
S6 tv(SCL-DAT) AR, SCL TSI 3.45 Hs
ST | tsciac | PRI, SCL FRERIIHA 345, *°
s8 I S iR 0.1 Vbus < Vi < 0.9 Vhus 10 WA
PRI
S1 fscL SCL s 0 kHz
400

S2 TscL SCL EEPfE#A 2.5 us
S3 tw(scLL) JkrfRpt 1), SCL - RbEMERHF 13 s
S4 tw(sCLH) JeiREg ], SCL - WbplraeF 0.6 ps
S5 tBUF 1 LR Bl 2 AR 22 i ) 2 2 PRI T 13 us
S6 tu(SCL-DAT) ARAHE , SCL RREEIHR 0.9 Hs
S7 t(SCL-ACK) T, SCL RRERAIREIA 0.9 Hs
S8 I 1L W atiiok PN EX 0.1 Vbus < Vi < 0.9 Vbus -1100 A
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STARRY SINE QXS320F280049ReVAKL T fift

5.10.2.1.3 12C 7K

VA S o S

—¥ 56— no ? "‘57*

dock

& 5-48.12C WRFHE

5.10.3 HJEEH B (PMBus) %1
PMBus B A LU N FRE
o FF& SMI itz PMBus ¥i¥E (Part T v1.0AlPart IT vl.1)
o SCREEMMEE
HE 120 MR
SCRF P s 2
- bRAERER ¢ Bk 100 kHz
PE BN 400 kHz
KA A R
P RS
o} 4o 7 PSP R AT P S
o A4 FATRIEMBUE M IX
o —ATTBERRWT, ERT LA BAT &AL
P S
- RIEZMIX AT
N UB: A
S 4
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STARRYSINE

TELC|

QXS320F280049RevA % iE T fiit

ALERT # N 27K
e G P
I A e

SN

PMBus AR HRAE B 5-49 Fros.

( PCLKCR20 ’

GPIO Mux

PMBus Module

l——SYSCLK—
Div PMBCTRL
T —
Bit clock
¢ CTL > Other registers
PMBTXBUF
<+ SCL- P
Shift register PMBRXBUF
[ ¢—SDA—P

DMA

L PMBUSA_INT

5- 49. PMBus ER

CPU

PIE

% 5.10.3.1.1 Fi#H 7 PMBus B4, =75 5.10.3.1.2 i T PMBUS i1

TFRAFE -

9 5.10.3.1.3 FIH T PMBUS Frifitss = oche
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TELC
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5.10.3.1.1 PMBus HL<\R%
RGBT M TS (BRIEAE W)
# 5-37. PMBUS H54%#

24 b 7w Z BU/ME  HEME  BKE Hfir
ViL B R PN FL L 0.8 \Y
VIH Ee R N NG 2.1 \Y
VDDIO
VoL {1 FEL T4 H P At lpuip = 4 mA 0.4 \Y
loL {1 LT H LR VoL <04V 4 mA
BT N 25 DA A 6 Pk 5 PEE 0
tsp 50 ns
[ FEREA 51 I LA N e LA 0.1 Vbus < Vi < 0.9 Vbus Iéo HA
Ci AN ) LR 10 pF

5.10.3.1.2 PMBus A = i T 5 v
SRR (BRAEAER D

24 WA B/ME  RAEME  BAE Hfir
fscL SCL W &R 10 kHz
400
TESTOP FISTART Z[alf) =255 K
tBUF 13 us
B ]
tHD:STA START & {H{RF§[a)-- SDA fall to 06 "
SCL fall delaySDA F[%%| SCL FB&
IREIR
tSusSTA #EH START @ikt -- SCL rise 06 us
to SDA fall delaySCL 7% SDA F
[ 2 AR AE )
_ STOP sk fF@srifjE - sCL k7% 06
tsu;sTO SDA _FFHHIZER . us
tHD;DAT 1E SCL N F%J5 I fRFERS 18] 300 ns
tSU;DAT 1E SCL _bFFai AL A ] 100 ns
tTimeout EETAS N %g ms
tLow KA WIRISCL I 4 13 us
tHIGH i WARISCL i g gOG ps
BT R RE T TE] (A B £) M START #| STOP
tLOW;SEXT 25 ms
St ER e ] (FEEA) HAFTHN
tLOW;MEXT 10 ms
tr SDA FISCL fy_ETHaa] 5% % 95% %80 ns
tr SDA FISCL [ 1A 95% £ 5% :29,80 ns
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TELC

N=

QXS320F280049RevA % T- /it

5.10.3.1.3 PMBus HreER I IR
I w i Ebr (FRAESER D

# 5-39. PMBUS Rt T4k

24 WA %fl\ﬁ HRE BX Hfr
fscL SCL ez 10 kHz
100
. fESTOP RISTART 2 Jalff1. 2k <A 4.7 us
i 1]
{HD:STA START R fFERF§I [F]-- SDA fall to 4 "
SCL fall delaySDA F[4%] SCL F
% [%EIR
tsU:STA HH START #ILAf[H] -- SCL rise 47 s
to SDA fall delaySCL _EJ}#ISDA F
[ 2 [i) P ZeE )
STOP 4fF# rit(a] - SCL L3
tsu;sTo 4 us
SDA FFHHISER
tHD;DAT 1E SCL T )5 FIPRFRRS 1] 300 ns
tSU;DAT 1E SCL LTl F LA 8] 250 ns
tTimeout F BRI %g ms
tLow TR WIISCL B4 4.7 us
tHIGH i EMRISCL B4 4510 Hs
tLOW;SEXT S BHIER TR (AR M START % STOP 25 ms
tLOW;MEXT S RERT ] (EBE BTN 10 ms
tr SDA FISCL (¥ a1 1000 ns
te SDA FISCL [ TR IE 300 ns

5.10.4 HATIE[EH(SCI)
SCI & —Fh P& 7720 B AT o 11
IHZE(NRZ) &) F DA B T8 5 . SCHRIRES A K Bt 28 #8E — > 16 EHIFIFO, 7] LA

/HLCPU TAEFFEY,

WHAN UART. SCHEBRSCFE CPU RILARAL I br iR

BN PR BE AT AL AT DASISE AT XSS, BRI AT 4

WTIEE. T eds e, sCHam &R 2 ha P s . A%, &

g iR, W 16 (LA AF A E o] DLARREA R BRT R

SCIELBRHF i B

PIANAMB S CInESRAH T SCIL WH A 51 I#AT LLIE GPIO)
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- SCITXD: SCI & i% % i 51 Bl
- SCIRXD: SCI# it A\ 51 B
- PRRER T A2 31921600 AN H R
o HERTREG
i SY/EEA
- R T KATRFEM 1 B8 1L
- ADEREUE RIS AL

18 2 M akAr
AR AT IR A B, R, WOk 2R e
XL B A X T HR A

o WG IE D) B
o RIS AN ARARAE T L@ I A IR A AR 5 o T X B B ) B Ok 5E R
- KR TXRDY b (K I 88 - R 37 fan & F U — N5 4F char) FITX_EMPTY 5 (K
U 2R e Y ks)
- FESRXRDY br 2 (U 22 i X 77 A7 2R e U0 — AN 2 4F char), BRKDT Frid (h i 2%
Rk 42), RX_ERROR A i (M 4% P4 Fh o W7 5% 1)
o JRST RSB b A GEAL(BRKDT FR4L)
16 2Kk MBI FIFO
TR WEHR AT AP e B2 8 Prarfras. v ZrArasid, 2547 as Bl O TR 15 (
fi7-0), mF (L 15-8) I NE . BN T RAH MR
SCI #EE W& 5-50 Frs.
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B>

—
Format and Mode
Pamy
te TXFIFO_D

'
1
) : o
'
'

. .

1
|
|
|
T
T FO_N :
|
1
|
I

SOTxEUFTQ Ao Baud Detect Logie  p—

5- 50. SCI #EH

5.10.5 HATHMEIET(SPI)

AT A B 11 (SPI) A& — AN el )25 B AT S A R0 H (VO i 11, AR VF — AN T 4 2 K B (4~32
fr) IR AT LERRIR R HERIRS B4, AT AR i B AL il A 4. SPLHEH HIT DSP il 4%
AL AR HIEE Z M EAE . SN A RRE R AL T AR RS . R IR AR B e dg (
ADC %) &HE 174N 110 S4BT fE. SPI MESMIZIT L2 R&EE. Wi 8 Julkik
FIFO, A[#/>CPU TAEFHS.
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SPISEHL R 2T A4
ADC ki Al EVT 155 SPISOMI : SPI M /3% A\ 5 i

SPISIMO: SPI M4 A\ /3= % i 51 11

SPSTE : SPI MA&fafiiae 5| 1

SPICLK: SPI 547 IR 5]

AR AR AR 2 A
PERF 165530 MANF 1 AT R A .m0 B R R F 2 R TSP SR 170 Z2 i X (1 A

S
ks ~ 3241
V0 o o S s ( P B R Ak R Bt R o7 4% ) ) (.4
FEARAL ZEIR R P& SPICLK & HF A RL. SPITE SPICLK 15 5 HI T MRl e S s, 78

SPICLK 155 iy b JHds Ul Bl .

- HAILIEER RN SPICLK HHLCFA 2. SPIFE SPICLK 155 N VRl AN B & % %1
i, 1E SPICLKAE 5 19 T B B e s

- THAIEIR ) ETHE . SPICLK AR -2 . SPIfE SPICLK 155 ) _FH A& Bl
£ SPICLK {5 5 [ T F i F2 Wi B4l

- HARLIREIR ) _ETHAY: SPICLK {RHSFEIERL.  SPITE SPICLK {55 EFHERT AN B & 1%
#

i, FHTE SPICLK {55 - wy e sdl .

[ I AT WOR B A (AT FE SRR A v 25 T Rk T g

FEIENUANFE MO ' 388 3 07 30 5 B ) 47 125 5 6 B

8 % Kk FIFO

X #F DMA

3-2k SPI ik

SPI CPU #: Ol 5-51 firs .
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PCLKCRE

—L3PCLK—

GPIO MUX

t——SPISIMO—p
——SPISOMI—p»

| EPICLE—

——SPISTE—

Bit Clack

5P

Low-Speed - |
paliin 4—SYSCOLK cPU d\
3
-
SYSRS =
-l =
&
'
o
A £
=
\l o
PINT —— A
8 FIE
SPITXINT —— \J_
SPIRX DMA——o
™ oma
SPITXOMA—

5.10.5.1 SPI LRI F

% 5.10.5.1.1 Fi5tH T SPI EERN FEK.

K 5-51.SPICPU ¥0O

% 5.10.5.1.2 FWHIH T SPI ERRFF NG, HeputshHiI= 0. BEAHAA 0 B SPI

By

GBI R 7-58 Fias.
%% 5.10.5.1.3 TAHH T E B A= 1 ) SPI FE AU B .

SR

R 7-59 Frs.
W SPI EEAER A ENSHAE SPICLK. SPISIMO I SPISOMI F{RE ME A

N 5pf.

B ARALN 1) SPIE
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5.10.5.1.1 SPI A X E i E sk
%+ 5-40. SPI EEREHNER

NO. (BRR +1) M &/ME BAE BT
AR

8 tsu(somm I [A], SPISOMI #ESPICLK Z AT 3 HHL w s 1 ns
9 thsomm {REFIS1E], SPISOMI 7 SPICLK ZJaH%k | fB%k, #H% 5 ns
EFEER

NO. (BRR + 1) @ /Mg BRE Hfr
8 tsuisomym LR, SPISOMI  7ESPICLK Z B %k o, A 15 ns
9 thsomm fRFFif ], SPISOMI 7ESPICLK ZJ5f 3 | 18%, #FH ns

(1) *(SPIBRR + 1) A{H%( SPIBRR Jy 0 B 2 I}, (BRR + 1)%&M NiE%. 4
(SPIBRR + 1) N#&# H. SPIBRR KT 3 W N&HH.

5.10.5.1.2 SPI F IR (5 £ AH 47 = 0)
S WHERE (FRAEBEBED
R 5-41. SPI EHEATF R4 (B4 A= 0)

NO. 2K (BRR + 1)@ B/IME Bl i)
{ITA
b}zl
JAIE , SPICLK % AtespeL)
te(speym 128t¢(LspcLK)
1 . ns
L 5te(LsPcLk)
127tc(LsPcLK)
(G4 0.5t¢spoym — 1 0.5t¢;spom + 1
kbt e, SPICLK , 55—kt 0.5te(spoym +
2 t LISUEREeS ) 0.5tc(spcyM + 0.5tc(LspcLK) — 1 (SPC) ns
W(SPCIM 2% o(sPO) o ) 0.5tspeLky + 1
i 0.5tcspom— 1 0.5tgspom + 1
kiRt ], SPICLK , 88 =AMk _ _ 0.5tg(spcym -
3 t LSUREES N 0.5t¢(spcym — 0.5teLsperky — 1 ns
W(SPC2)M 2% o(SPC) o ) 0.5tc(LspeLk) + 1
1.5t(speym -
" 1.5tc(spcym — 3te(syscLk) — 3 o
e - 1Bk 3te(syscik) + 3
JEIRFTTE], SPISTEFISPICLK A%k 1 5tqsrom -
" 1.5t¢(spoym — Ae(syscrk) — 3 e
23 |tdsPcm A <SP « ) 4tesysclk) + 3 ns
ﬁ;&ﬁsj[ﬂ, SPICLK @J _S_ISI_S_'T'_E%%Z R 0-5tC(SPC)M -3 0-5tc(SPC)M +3
0.5te(speym—
24 t o 0.5tc(spc)m — 0.5te(LsPcLK) — 3 o ns
VSTEM 2% c(SPC) & ) 0.5t(LspcLk) + 3
AR
tasmo BB, SPICLK FISPISIMO A2 | fas, #r¥ 1 ns
GO A, 7E SPICLK J5 SPISIMO 2% {m; 0.5tespcym — 3
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A 0.5t(spcym — 0.5t¢(LspcLk) — 3
tv(simoym
5 ns
BN
4 tasimo (BB, SPICLK ¥ISPISIMO H2% | {s4, #% ns
HIS R, #£ SPICLK J& SPISIMO A3 | fin gy 0.5te(spom — 3
tv(simoym
5 2% 0.5tc(SPC)M — 0.5tc(LSPCLK) — 3 ns

(1) %(SPIBRR + 1) 4fE%E SPIBRR 7y 0 2t 2 i,

+ 1) NZ# H SPIBRR KT 3 BEAEHL.

5.10.5.1.3 SPIFE M AT e (N B AR A= 1)
PSR RR (BRAEAEVD
R 5-42. SPI ERERFF ARG (R BEAEAI= 1)

(BRR + 1) NfH%. *4(SPIBRR

NO. 22l (BRR + 1) B/ BAfE| Bfr
EHA
% 4te(LsPcLK)
. te(speym 128tc(LspcLk)
JE#HIE], SPICLK " ns
A Ste(LspcLk)
127tc(LsPcLk)
{2 0.5tespem— 1 0.5tespeym + 1
0.5t, -
2 t b g i ] ¢(SPC)M ns
W(SPCHM |JikyrRp4EIn (], SPICLK, 35— ki w4 0.5ty sparso — 1
0.5tqspem —
0.5tespcik) + 1
s 0.5te(spem — 1 0.5tespem + 1
) X . 0.5tyspom ~ +
8 |twspoom  [BkisfELERT ], SPICLK, 5 —fkoh - 05t omong—1 M
Stespem -+
0.5tcaspeik) + 1
rp— 2t -
IR % ; S 2t -3t -3 ¢(SPC)M
23 td(SPC)M JEIRRTTH,  SPISTE  BISPICLK A2 | fmyy 2% C(SPOM = e(SYSCLI) 3tesysci) +2| NS
SEIRIHA, SPICLK  $ISPISTEA | 8% -3
td(STEM 2
24 o 3 ns
2
AR
5 0.5te(speym — 2
td(simoym
4 SEIRATE, SPISIMO %] SPICLK Jy At 0.5tespoym + 0.5t speLk) — 2 ns
H
#
G2 TE, SPISIMO £ SPICLK J& e 0.5te(spoym — 3
ty(simoym N
5 SPISIMO 4% i 0.5t¢(spcym — 0.5tLspeLk) — 3 ns
TR
K 0.5te(speym — 2
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A 0.5tespeym + 0.5tLspeLk)— 2
td(siMmo)m
4 WEIRRT ], SPISIMO F|SPICLK AH ns
A RINTE, {E SPICLK 2 J5SPISIMO 4 | % 0.5tgspom — 3
tysimoym M
5 A 0.5t¢spcym — 0.5t¢LspcLk) — 3 ns

(1) 4(SPIBRR + 1)AfH%=k SPIBRR & 0 5 2 i, (BRR + 1)M4fE%. *4(SPIBRR

+ 1) N% % H. SPIBRR KT 3 I &%

5.10.5.1.4 SPI £ 7 &

-~ 1 »>
|
SPICLK / \ / o \
(clock polarity = 0) : :
— ;

|
|
|
SPICLK \ |
(clock polarity = 1)
|
]
|
|

- i
: 14— 5 —» |
y 4 |

i T
| -8 b | i
l | | |
|

3} |

KAXKHKKEXXXXAN Master In Data A XXX XXX XX XXX XXX X XXX XX XXX XXX
sersow QO RRRRAKKIK, e e KKK EKEREEREEE QXXX

AVAVAVAY

> :‘—23 24 —» -

| |
SPISTE \ o /

if

ATETFEIRN, 75 FIFO AIdE FIFO BIR FHRIEELS Rki%y, SPISTEA TIREEIRTE.
B 5-52. JHERSMEF B = 0)
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SPICLK /—\—/— R
(clock polarity = 0) |
SPICLK m
(clock polarity = 1) |

-« 5 >

|
. X Master Out Data Is Valid X

-8 —»

SPISIMO

+—»— 9

Master In Data Must \/A X
seisTe™ \!* a "

AJETF IR, BT FIFO A3k FIFO B N7 e a2 8, SPISTE #4bTARiGsIRA.
5-53. SPI EERSMEE P (8L = 1)

SPISOMI

5.10.6 SPIM I} 7
NS SPIMR U e .

=AY 5.10.6.1.1 HH T SPI M P ER. #AY 5.10.6.1.2 I T SPI ML E
FEYE B ARA N 0 19 SPIMARZRAMNESI P anE 5-54 Fis. WA N 1 19 SPIMAE AR
I &5-55 Fis.

5.10.6.1.1 SPI MR B R
# 5-43. SPI WEAR FER

NO. [B# e il s
12 Jtespoys JE IR 1], SPICLK s ns
= fwspeys BKIFFFERIT I, SPICLK, 5k 2te(syscik) — 1 ns
14 |twspeys JikrRE et ], SPICLK, 55 ik Mesvscri — 1 N
19 tsu(siMo)s remvA T 7E SPICLK ZHiSPISIMO #ik 1 Stsyscu N
20 |thsmo)s TRFFITIE], 76 SPICLK ZJSSPISIMO A%k 1.5tsvscLi) o

FNWHE,  #F SPICLK  ZRISPISTEH AL

(i BhAifL = 0) 2te(syserk) + 3 ns
25 [lsusters FEIIE],  {F SPICLK ZRISPISTE A3 (

I ARGE = 1) —_ 2t(svscLk) + 23 ns
26 th(sTE)S {REFEFI, 7 SPICLK 2 JSSPISTE &k 1.5t(syscLk) ns
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5.10.6.1.2 SPI MAEZCIF hFE
Higwit-fatr (BRAEBIEUD

R 5-44. SPI IERFF 451

NO. ¥ B/ME BONE | B

15 td(somns FEIRRITH], SPICLK % SPISOMI B 12| ns

16 |tysomys G E, {F SPICLK ZJ& SPISOMI £ 0 ns
g3

5.10.6.1.3 SPI M= E

SPICLK
(clock polarity = 0)

SPICLK
(clock polasity = 1)

SPISOMI

SPISIMO

SPICLK
(clock polarity = 0)

SPICLK
(clock polarity = 1)

SPISOMI

SPISIMO

19 -9 E

| |

| | <20 ) :
'."' V".'.""V""’V’ 'V.'.V" VAV v.v.v’v """'0
0000000000000 RGOS0

|
|
|
\I
|‘—H* 15 |
| <
| |
(\
SPISOMI Data Is Valid ><
1
| ! )
|
|
|
|

—a  je—u
1

1%
)
"

—> 1

-

B 5-55.SPI  MIEAXSMERR 7 (R SHARAL = 1)
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5.10.7 A E LM 25 (LIN)

LINA FH TR TN A BE M 2% (LIND fSiar il 48 . LINFFALIN 2. 200,
HAMEFESLIN 1. 332, DLINSUVFAEL kbit/sH120 kbit/s2 [A1HEAT BB AT A 4.

LIN (Local Interconnect Network) s&—FfHATIEEMNL, B EFLALRA R AR = 1) w2
5. LINFIE 2 HLINEES (http://www. lin-subbus. org) JFAR ). LINbRUHEEFEALHIA R MG
, TPRTHZIERED, AR5 AR s . LINGE O T VR E M4 oA, 78
TSR (B AR AT ES) H R T B B BEICAN. LINTR #% R LASE I 32715 B R

ol

LIN fHA IR A
FFALIN 2. 2ARILIN 1. 397G
[ Zh A FRLINR 33k
H zh E [
B K AE 1Kbit/sZ20Kbit/ s [A]
F2 T RS A AR
N A
P AR A I
Y ¥ “Break-in—data”
g P A
HE AR BRAS
H LA (FE T ST
AR & Gude e s
AMBA - APB / AHB / AXI Liteli£k
Altera Avalon/i 2k
Xilinx OPBMAZE
LIN fEEaIFE 5-56 FioR.
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L] Ll

ADDRESS BUS
C L] )
» CHECKSUM
o | CALCULATOR NTERFACE |
1D PARTY B
CHECKER
[
BT
MONITOR j
THRX ERROR
DETECTOR [TED)
TIME-OUT n’[
CONTROL
COUNTER ::J
LINR X |
SCIRX COMPARE
5+
-l l=
LINTX
J MAsK 8 RECEIVE DMA
5%1 F&M ¥ FILTER BUFFERS # CONTROL
g 8 TRANSMIT |¢—
SYNCHRONEER [ SUPFERS T

5.10.8 P s ATHEEI(FSI)
PUE B AT R (FST) AREJE —FhH 4738

5- 56. LIN sHEE]

(EEINE

HE % 15 [ B v 4% 1347 v 5 1 i A .
BTN . BN

i R W R N N Ci T DA N 2 R S /A e SRR I /S N EE D MV Bk P

B BT IX 5 5

FSTL BT T H IR R Gtdz 57 1 ) 5 e

At

g5, HEMNBEERES

; ’ 1?:[%} 5"\

H

T EFINKIIER, FFINAE 5 Z 1A R

W I s S B B IS, TS R SN

FSTH A7 R SFHL (FSITX) FIZUAL (FSIRX) #% o8 . FSITXHIFSTIRX PN % 2 i 57 e B 1

BN . ATRFSIRBRIEZ(EE, 1525
FSIELH G4 DLR 51k

o MSZHVRIN UYL L

. JRFEE AL
o WEHEHE 2 (DDR)
o BN EIEL

S PGE R ATRE D (FST) AR M N R S .
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A YRR R HE K

A% 1A B H T DLAMEEAR 2N 22 Gt 4B IR AN UL
T R A

F 18 B D I AT 2 R bR 25

FEIEAS HHEEAT ping £ K47 (ping & 1714))
BEAFSIZ LA P

A1 ik it A= S

f A B oF 5 CRC

N30 ECC AR B

AL E NI

FSI-SPI e & (AT FH I D RE B FR)

P i VL 38 A1

5.10.8.1 FSI Ki%#
FST A4 A 3 HE . £ % CRC. TXCLK. TXDO. TXD1 {5 54 s A KA pirb il il
] Gt AR A 1) A A R S R AN B R I 38 AR I BRAE o IR 2R 5 1) a7 A2 28 SO VF CPU i 4% A i 4
FSURSIHLIZAT A58 92 X AT B CPU AT DMA 75 111
B IEHEA LU
H 3l 2E i ping M
AR Ak A H ping
A1 ik KA
AT G B K
16 FHHE g2 X
B 2 XA SRR A
T4 i CRC HIBE L
1 58 B BEAT A ECC iHiR
X #F DMA
CLALT 55 fiil
FSITX CPU # MKl 5-57 Frx. FSITX HmZAHERI WA 5-58 Frox. %A R
AR AR 0GR ZEPRAE T FSITX B (1 i S M o
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SVRRYSTNE
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\ PLLAAWCLK
) SYSCLK
| SYSASN
|
coax | ePIE
“-
FSITXyINT1
F§I‘TX!!!!Z
§
=
N ' i'
I v ; @ g FSITXyCLK g
N = - FSITXyDO
A A FSITX =)
owa K § FSITXyD? z
FSITXyOMA i
=
" A3
L
y v
Z 1
5-57. FSITX CPU ¥
e ————— S
pLRAWCLK | oM \
SYSRASN | l :
SYSCLK ¢: |
Transme Clock TXCLXIN m;s:%m |
I Generstor SP1 Sqraling Mode: |
Heg TXCLK « TECLKN '
I
| Core Reset |
il t Control Regl | TXCLK
FSITXINTZ ;| Irserrupt Management H—>
FSITX_DMA_EVT | Ping Time-out Counter |
B TXDO
o Transmiter Core 4 =
|
:I"l: L TXO1
l
I |
| Trarsmit Data |
| Butter |
| ECC Loge :
| |
\ 7/
-

& 5-58. FSITX EE
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5.10.8.1.1 FSITX H/A 4GRS
A 5.11.8.1.3 FIH T FSITX [MFFE45E FSITX BFME 5-59 Fiss.

5.10.8.1.2 FSITX F 45k
iR br (GIERVEUTD

# 5-45.
NO. 2% B/ME BOAME | B
1 te(TXCLK) JE B ], TXCLK 20 ns
2 tw(TXCLK) fikot3E B, TXCLK Ml 3k TXCLK & (0.5terxcLr) — 1 O5terxc) + 1| ns
iE SR B 52 R 2
3 td(TXCLK-TXD) AEIRI T, TXCLK - EJFECRRE SITXD A2 (0.25tc(rxcik) ) — 2 (0.25tcrxcLx)) ns
+ 2
TXCLK- TDM_CLK iE iR 1 TXDx-
TDM1 tskew(TDM_CLK-TDM_Dx ) ¢ ) —‘C‘r iE IR ‘ # X 2 ns
TDM_Dx IR [ 5] NMwf% 2R 2

5.10.8.1.3 FSITX ¥

! 1
- J >

i .
| | '
FSITXCLK w
41 .
~ e
FSITXDO X X X X X
[

i
pid

&

o X X XX

~ Ll

—3—
B 5-59. FSITX K}

5.10.8.2 FSI i 32
BeloiE He bz 1 B PSR (RXCLK) AT HE 28 (RXDO Al RXD1)J5, it —AN Al ik () o] 4 F2 28
B, H SO0 HdEm. CRC THEAMAR G IRA E . Helos A i £ AR A ML B RXCLK
BINWIEAT, BH & RGN MR FEMN. Bt aAS R CPU R, A
FSIRX H#fE. Rz X ] L CPU. HIC #1 DMA i,
FUS A DL R
. 16 FHIEZ X
o KFREFRMIAR
. Ping i 14
. WIETIH
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. TifE CRCiFEATELEL

. ECCHa

o ABNAE T PTG R AE IR 2 A

. X¥DMA

. CLA(TSfilk

. FSI-SPI sfEzfat

FSIRX CPU £ 5-60 Fin. Kl 5-61 it | FSIRX WIHIREIEmAEMR. &H

7 IR TR BUE B A2 R0 PN 0

SYSCLK

SYSRASN

[

C28x | oFE

FSIRXyINT1
FSIRXyINTZ
{ §
T - . Faryck [ o
¥ PR - s g FSIAXy00 | &
OMA K— 8 ESRXyD! |
b
T FSIRXyDMA
5-60. FSIRX CPU
. ————————————————————————— — \
! peimx
SYSASn | |
] |
SYSCLK ] |
| Frame Watchdog |
| |
l
| Core Reset |
o FSIRXINT1 1 Control B |
«FSRNTz | | Imemupt Managemene . ! |
_ FSIRX_DMA_EVT | Ping Wakchdog |
-« Recaver Core Skaw
: e Cortel + RXDO
| - el — D1
| |
| |
| Recaive Data |
I Sutter |
I ECC Check |
Logic
| |
| I
~ 7

& 5-61. FSIRX HERE
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5.10.8.3 FSIRX H < 4P it 1

=95 5.10.8.3.1 AT FSIRX KfFE K. =I5 5.10.8.3.2 4 T FSIRX FFIR45M:.

FSIRXE ] 5-62 Fizso

5.10.8.3.1 FSIRX /iR

# 5-46.
NO. e 20 B/ME BAE |  HAL
! le(RXCLK) 5 S 17, RXCLK 20 ns
2 Ew(RXCLK) Bk ], RXCLK i€ 8¢ RXCLK . 0.5t(rxCLK)-1 ns
0.5tc(RXCLK)+1
3 tsu(RXCLK—RXD) KT RXCLK FUgESEAa], & A ANLHy 17 ns
4 th(RXCLK - RXD) X F RXCLK fREFIS ], 3&F T AN iy 3.8 ns
5.10.8.3.2 FSIRX JT 5644k
NO. s w®/ME B kv
1 td(RXCLK) 6 21 ns
2 td(RXDO) 6 21 ns
3 td(RXD1) 6 21 ns
4 td(DELAY_ELEMENT) 0.17 0.7 ns

5.10.8.3.3 FSIRX W%

FSIRXCLK

L5 3
S

FSIRXDO X
.

G T
- A1 1 0,

A 5-62. FSIRX K
5.10.8.4 FSI SPI FfEM =R,

142



file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.10.8.3
file:///C:/Users/26834/Documents/WXWork/1688857072549436/WeDrive/合肥乾芯科技/验证协作空间/C2000/280049c/5.10.8.4

SrA-‘:'EE nE QXS320F280049RevA%#E T /it

FSISZHF SPI Ffatiat, LLSEBl S 4ifE SPI S&MAME. EXFER T, FSITE SR f
foER TS SPIME M ULl . 4 FSI REBEIXREA TS SPIHTH B i
s ANEZIRE W5 XTFS WU AT G DA ERED A e BB . OAFSHE R AT S AR S SAD A K
fitf SPI Wik, FSHREL T 5hrt FSISE U [F] 1 B0 S E FIiiAs 25, SUVFEAIHAE CPU
FIMR SO0 R AT A LS. AMESPI RERIEATA MG, IR LAV AR dE R FSI
Dige, 40 FSIRX _EfY ping W& 1. Wikridek =@ E X CRC {H.

SPI et LR E SR AT

BARTER B BT BRO%, TERHER AR B UT BRI

R 16 7

TXDLRG— MK FH M IEE S FEAWERIIE, 558K,

AT BRSO . RXDL KRB . BARIERA TG S Bhid 2 B BRI As

AMEIERT B RS B, WTBRG RS, A E SR ETE RS,

ANFTREAE SPI MACE &%, FINFSI TXCLK ARe R FH A i

5.10.8.4.1 FSITX SPI {5 540 B Rt i) 5

&7 5.10.8.4.2 FIH T FSITX SPI JF X4, FSITX SPI {5 S 7 WK 5-63 FiR.
£ SPUE ST, FSIRX AFHEERRMN T, 25 5.10.8.4.2 T FIHMFSIRX W /Fi&EH T
SPI Hezeiat. @7 AR AR RRI (8 {XE FSIRXCLK [ R B3 B %%, RNIX f2 SPHE SR
HH RS BN -

5.10.8.4.2 FSITX SPI 15 S IF 4
B SELAMEEVEE  (RAEA MR

# 5-48.
NO. =8 B/ME BN | B
1 te(TxCLK) JE IR A], TXCLK 20 ns
2 tw(TXCLK) Fkise g, TXCLK ik B{TXCLK & (0.5te(rxcLK) — 1 (0.5te(rxcLi) + 1 ns
3 td(TXCLKH-TXDO) FEIRMH], TXCLK  =iJ5 TXDO H AL 3 ns
4 td(TXD1-TXCLK) FEIRIIAE], 7 TXD1 fRZJGTXCLK & tw(TxCLK) — 3 ns
5 td(TXCLK-TXD1) FEIRIFE], 7E TXCLK fKZJ5 TXD1 W& tw(TXCLK) ns
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5.10.8.4.3 FSITX SPI {55t} F

. —

FSITXCLK | '

it

A
— -
' ' S gl
FSITXD1 \! i
| i
H

& 5- 63. FSITX SPI %%éitﬂ‘ﬂf?‘

511 R4t
5.11.1 HYRE R
QXS320F280049RevAR] LAMC B N AH H P A 2 —RIR AT FE H91. 2 VEI#Z 0> (VDD)
o AR HLIE (56 7] I E Rl B AT )
e 1.2 V LDOFEE %8 (VREG)

R GG R R WA PR3 T 5l 5 N R

S

Pasy,
DIE FATRR A R G R =2 R WE = VDDIOFMVDDIO_SW

o

5.11.1.1 AN#B1.2 V LDOFa )% 28 (VREG)

P EBVREG EHVDDIOSR L, 7= AE VDD S| I T R A1, 2 Vo @I K VREGENZ 5] I HL K 2= VSS
Ko I ThRE . /N 5] BB 25 v A N G VREGENZ 51 B, IR, P 3EVREGE A& Ja I, R,
BAEVDD S| T R YR . BB R 4-5 T VREGENZ iR e i e AL B . BAR N BEVREGTHFR T
VDDA FH AN B IR A 75 B2, {HON T VREGHI R e 1, FSEANVDDS] I L0 B e B s A% . 24 FH P9 55
VREGHS, VDDSHUA WA HEZE ) AR SSELE (W0 F ) o« VDDRIE 5 Ui B AN 4-4 7R .

o FLEL:ERTREFEIEZSRMA AT ERCE — AN/ NIVSS LR . BbAh, L AIFEVDDT ik
BB — A HERIVSS (— 4. THFHEL S .
o FCE2 K VSSHS A A A fE A VDD G| A _E (et 25 R A4S VDD 5] D) -
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5.11.1.2 HEFERI AR

* 5-49

B/ME HAUE BAHE Hpr
Cvopio VDDIOMIUENE HIZ 4.7 g
Cuobio_pecap HEANVDDTOS] I _E A AR A 0.1 KR
Cuoba VDDA 5| JAI_EFry 2% 4.7 HF
Cvobio_sw VDDIO_SW75| il Ly e % 4.7 HF
Cvop VDD ik L2 4.7 HF
Cvoo_pecap FEAVDDG B 2R 2 0.1 HF

5.11.1.3 HEHT

55O ER e BT, AR RS A BN & T VDDI0+0. 3 VIR HLE, AFATALALL 5] (
FUHEVREFHI) AN g i T-VDDA+0. 3 VI HLIE .

VDDIO. VDDIO_SWAIVDDA%E K :3. 3 VHLJEVDDIO. VDDIO SWAIVDDAR —i8 b e, 7ETHREIEATHS
JLARFFAB I 2 18] F) R AN R IE0. 3 Ve

VDDELR : 24VREGENZZH 5 2IVSSH,  VDD_E H I H 08 3 EL v sg

VDDA FH AR (VREGENZ 5 VDDT0Z% %) i,  VDDIOFIVDDAAZA AR b FE AN . 24VDD G A e
. ANRLZFTIFVDDIO. FEHIE WA, VDDNARKFEVDDIOE 7 Ailgid0. 3 V.,
5.11.1.4 FHE AL (POR)

AR S AL (POR) HUBR A 145 Ab T B AR, HFLE B R EAE /040 T = BHPTIRES . PORAE
FHHPRAS, AR HE R HIXRSnAK, B FIVDDIOL 1) i B ik PORBIAE o 224 F R 3k POR B A
WHEEHIBOR (brownout-reset) HUESHEATIEM, (BT ELORE, EH2H S EEBORBIE T
PHIBORMITELE(E S, S M5, 11.1.5).
5.11.1.5 {5 A7 (BOR)

PR (FIBOR % W M VDDTO-F LI LR R B, S BCBIs F HE T R 3 TAEVE 2 4b . 4VDDIOH
JEFEZEBORBIE LTI, B kil AL, XRSnBEHifK. XRSnbfRIFEALRGE, B Rk HF T
VEJGE . BRETSMLY, B HIBORIHAL. BEAXFIBOR, 1% /£ VMONCTL 2577 4% o5 B BORLVMONDISHZ . Y
HAIBOR AL % R IS #VDDIOHUIE . A CBORFFME, T2 W5, 5717 AR FEYE F R I 45 88 (SVS) &l
M43, 3 VAL 2 ViR B, IR s B PRV E R I SR B XRSn AR .
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5.11.2 Wb RyE
5.11.2.1 WPz

#K5-50%1% [ =R LA I Bt i, EI5-64 9Bl R 58, 1K5-65 B RS

% 5-50 A LA H I B B YR

CLOCK SOURCE MODULES CLOCKED COMMENTS
INTOSC1 AT RERIRSH=E1
o E1EAERR TSRS [ IR 10Mhz ik % 8%
®  {EHPLLAYS AT $H
®  {E4CPURYRTED
INTOSC2(1) TINHAT: REBHRH =2
®  {EHPLLAYS RS TeHMNERE [ IR 10MhzHR % 25
®  {EHCPURYET$H
X1 (XTAL) STINHAT: SMNER BRI R R ARIE HETE X LFIX25 [ B
o (EHPLLESERH Z [E)sk S AT SR I XS B
®  {EX4CPURYRTEH

(1) By, AHHRZ#2 (INTOSC2) & R E A (OSCCLK) BRI £hk .

INTOSC1

Groo>

X1 (XTAL)

CLKSRCCTL1

OSCCLK:

WDCLK——p  1©Valdhdog
(syspLLcTL1) (SYSCLKDIVSEL )
™ ‘
SYSCLK o
'S . PLLSYSCLK— To NMIWD
System PLL —PLLRAWCLK—I/ Divider I

SYSCLK CPU

———CPUCLK——  To local memories

SYSCLK——p 10 €PIE, RAMSs, GPIOs,

One per SYSCLK peripheral

LsP

Divider

K5-64 RSl 4P

____________ ﬂ
| _
|
|

and DCSM

PERx.SYSCLK—p To peripherals

PERx.LSPCLK—»  To SCls and SPIs

CAN Bit Clock—» To CANs
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CLK_PFD CLK_VCO CLK.Q
CLKIN /N PFD LPF VCO 1/Q

CLK S
1/F 1R F——

Fewveo=Fewm*F/N ; Fok o=Feiveo/Q 5 Fewk r=Feukveo/R

K|5-65 HifHIT R4

5.11.2.2 WfphHEs, ERMEFE

I RN BT B SR 8 B R L B PR DB OO B B e A SR DA R B R £
SR AT SAEE o
5.11.2.2.1 SN BT A E I EER, BRI E I I

N BB PR B R 2 M.5.11.2.2.1.1, F715.11.2.2.1.2%1 H T XTALYR & # FIRF . X1
P ERIES 115.11.2.2.1.3, T 115.11.2.2. 1450 H T FHUHHIE FI SRR ]
5.11.2.2.1.1 f NI

foxran Frequency, X1/X2, from external crystal or resonator 10 20 MHz

fxy Frequency, X1, from external oscillator 2 20 MHz

5.11.2.2.1.2 XTAL¥R 2845k
R HE 2 P 2 A (BR IR 3 A 1 FA)

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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5.11.2.2.1.3 a2k

tixy) Fall time, X1 6 ns
txy 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%

5.11.2.2.1.4 B E I ]

teuy  Lock time, Main PLL 200us + 20us  (tosc stable) 83

5.11.2.2.2 Py phASE
FT5.10.2.2. 145 1 Y HEI B 1 I SR
5.11.2.2.1 WIS

| 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
frrewmy Frequency, HRPWMCLK 50 150 MHz
floscoLk) Frquﬁl;a/),OSCCLK (INTOSC1 or INTOSC2 or XTAL See respective clock MHz

5.11.2.3 #RER4 A B
BT NEBIR TG AR Ak, ISR = ARSI S
® 3.3 VAN Bl &5 - 66:
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Micracortroller
V85 X1 X2
E s

VDD

Qut

3.3-V Oscillator

KI5 - 66 FRu 1) 3.3 vAMERES £
® AR, WS - 67:

Microcontroller

VSS

K5 - 67 AhEdndR
® SMERIEIRSS, K5 - 68:

Microcontroller

V5SS

K5 - 68 AhEiEiRes
5.11.2.4 ¥R &

T AR AR PR AR D SRR T & B TR], QX S320F280049RevA i, & i AN A 7. 1) Y #B %

Ve, FRAINTOSCLFINTOSC2. BRIMEH T, B/ MRG#E L H I #{H 5E

fit. WEINTOSC2H
KRG ZHEM 1 (OSCCLK)YE, W EINTOSCL & #hii. INTOSC1It A UL T E N R G S
%08 (OSCCLK).
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5.11.2.4.1 W& s
R HE A7 IR AE 25 A (BRAE 55 A 1B EH)

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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6 iF4HHEIA
6.1 MEid

QXS320F280049ReVARL # — N T RE 58 K (1 32 67 75 s5 fld= il 2% #. ot (MCU),  ml ik it A i
FESRA AT AR ROC B IS RSB . Z2 A BEUAN R 5 R A7k 45

SERF T R AT QXI32LC28XxCPU, A ft150MHz 15 S 4 FEMERE. QX C28xCPU
[P RE B M TMUY R 8 & L MIVCUYT R 15 2 819 3 T 3E— B4R F, TMUY e A5 T Pkt
PAT AL B AR AL PR B v B P L = IS I B0E, VCUY e 48 A S T B A 4 5 L FH v i R
SABUF B H AR .

QXS320F280049ReVvA N 1% A X% 4544, EI|C28XCPU 7t ¥ M 3 C28xCPU I K & 1 4 3
f£55 . HIC28xCPUEPICLAR — k5 CPU AT $hAT MM AL 3241 7 Rl B 7 ik &% - tL4h, il
C28xCPUH i & A7k UHR, & n] LBV i S8 i) R G0 i 7 (K1 DG BE /h t . 6F ANSIC T4
(RIS FERARHERC B, ok (AT T SRR AT 55 D)4 S G R P 2 bR P

QXS320F280049ReVA L f =ik 1024KB I [N A7 M =ik 512KB ) J1 ESRAM, SCFFINAFECC.
SRAMECC/#H B IR FIXLIX 22 4 .

QXS320F280049ReVALE ik | mitE el s, DL — PR G S . =DM 124r
ADCHIEff . sl & B 2 MERME S, MM s & em 2 e amt & . Baarsg E-E4~PGAT
DATERG 4 2 R SEILA B RIS . AN LB ASE HET 6 I 155 100 ARG N B FESP AT
SRR

QXS320F280049ReVvA T, & e i % il S5 (B A JHOSL T4 % 1 e PWM/HRPWM Alle CAP),
N RGEHEAT AR . B 4 E SDFM R YR ERR 55 2 b To %48 Bt SRAEEZ-ATR B 2% .

I ARl @ A B S 5 (W SPIL SCIL 12C. LIN Al CAN)SZRRIES:, FFHRME T 24
2B RIEIT, RIS AN e BLH (IS S A R . QXS320F280049RevA Y- 53T 1 54
FFEPRERIPMBUS. BEAh, FSIZRJGTENL Sl 1 il il SR FEAE, Ah 7 TR IZ AR R 41

BITIRE
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6.2 ThRetE

CPU RGN HAMANE 6-1 ffas.

core
Cou | (e | [ wor
i T T
core0
(] (o) ] o] [ o
EPIE
INSN RAM | < DATA RAM
IPCAZ B {5
corel
PIC
| eou] (1] [Aw] [veu core_debug
—event/interrupt EPIE
INSN_RAM_SLAVE i { 1 DATA_RAM_SLAVE
‘ DU ‘ ‘TIME‘ ‘WDT‘
CORED_IMATER COREl_]MATER
[}
BUS_TOP
[ [ ] T
BOOT_MATER DMA_MATER debug_MATER
BOOT DMA BUS2BUS BUS2BUS BUS2BUS BUS2BUS FLASH_CTRL DEBUG
Peripheral
DCC 12¢C uart x2 ECAPx7 GPIO ADC x3 CAN x2 FSIRX
(HR x2)
SYS_CTRL PMBUS i x2 EPWMX24 | puT_BaR DAC x2 FSITX
- spix (HR x16) -
— ! CGU DLIN EQEP x2 EPWM_BAR PGA X7 FLASH
DMA_CTRL SDFM x4 OUTXET—B CMPSS x7
BAR_FLAG
2333
10_CTRL { (
GPIO MUX

6-1. ThREAER
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6.3 W17
6.3.1 WAFHLYS

xR 6-1. WA
s | b | mmms | oo | PO puem | Lmpe TR e
FEEL ECC Vi 1] R A
GSDO RAM 64KB 0x00000000 |  0x0O00OFEFF = = 2
GSD1 RAM 64KB 0x00010000 |  0x0001FFFF = = 2
GSD2 RAM 64KB 0x00020000 |  0x0002FFFF = = &
6SD3 RAM 64KB 0x00030000 |  0x0003FFFF 2 2 2
IPC CPUO_RAM 4KB 0x00100000 |  0x00100FFF = =
IPC CPUL RAM 4KB 0x00101000 | 0x00101FFF 2 2
6510 RAM 64KB 0x00200000 |  0x0020FFFF e = <
GSI1 RAM 64KB 0x00210000 |  0x0021FFFF e = <
GSI2 RAM 64KB 0x00220000 |  0x0022FFFF & 2z &
GSI3 RAM 64KB 0x00230000 0x0023FFFF = = =
BOOT RAM 8KB 0x00280000 |  0x00281FFF =
PIECTRL 2568 0x007F0100 |  0x007FOIFF 2
DEBUG 2568 0x007F0200 |  0x007FO2EF e
CPUTTMERO 208 0x007F0300 |  0x007F0310 =
CPUTIMER! 20B 0x007F0314 |  0x007F0324 7
CPUTTMER2 208 0x007F0328 0x007F038 =
CPUTIMER SYS 16B 0x007F03A0 0x007FOAC 7
CPUTIMEROLC2 4B 0x007F03B0 |  0x007F03BO 2
CPUTIMERILC2 4B 0x007F03B4 |  0x007F03B4 e
CPUTIMER2LC2 4B 0x007F03B8 |  0x007F03BS 2
CR 2568 0x007F0400 |  0x007FO4FF e
GR 2568 0x007F0500 |  0x007FOSEFF =2
OB 2568 0x007F0600 |  0x007FO6FF =
EXP 2568 0x007F0700 |  0x007FOTFF =
WD 2568 0x007F0800 |  0x007FOSFF =
IPC_REG 2568 0x007F0900 |  0x007FO9FF =
IPC_CMD 2568 0x007F0AO0 | Ox007FOAFF =
VU 256B 0x007F0BOO |  0x007FOBEFF =
TRACE_BUFFER 256B 0x007F0C00 | 0x007FOCFF =
WATCH_POINT 2568 0x007F0D00 |  0x007FODEFF &
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ECC 2568 0x007FOE00 0x007FO3FF =
ERAD GLOBAL 2568 0x007FOF00 0x007FOFFF 2
ERAD _HWBP1 2568 0x007F1000 0x007F10FF 7
ERAD HWBP2 2568 0x007F1100 0x007F11FF =
ERAD _HWBP3 2568 0x007F1200 0x007F12FF 7
ERAD HWBP4 2568 0x007F1300 0x007F13FF =
ERAD_HWBP5 2568 0x007F1400 0x007F14FF =
ERAD HWBP6 2568 0x007F1500 0x007F15FF =
ERAD_HWBP7 2568 0x007F1600 |  0x00TF16FF =
ERAD_HWBPS8 256B 0x007F1700 0x007F17FF =
ERAD_COUNTER1 2568 0x007F1800 0x007F18FF =
ERAD_COUNTER? 2568 0x007F1900 |  OX007F19FF 2
ERAD_COUNTER3 2568 0x007F1A00 0x007F1AFF =
ERAD COUNTER4 2568 0x007F1B00 0x007F1BFF =
CLKCFG 4KB 0x01000000 | 0x01000FFF = =
CPUSYS 4328 0x01001000 | 0x010011AF 2 =
DEVCFG 4328 0x01001000 | 0x010011AF = =
XINT 80B 0x010011BO 0x010011FF = =
NMIINTRUPT 256B 0x01001200 0x01012FF = =
DCCO 4KB 0x01002000 | 0x01002FFF = =
GPIOCTRL AKB 0x01003000 | 0xO1003FFF = =
GPTODATA AKB 0x01004000 | 0x01004FFF = =
INPUTXBAR 4KB 0x01005000 | 0xO1005FFF = =
EPWMXBAR 4KB 0x01006000 0x01006FFF = =
OUTPUTXBAR 4KB 0x01007000 0x01007FFF = =
XBAR 4KB 0x01008000 | 0x01008FFF = 7
DIA 2568 0x01009000 | 0x010090FF 2 2
DMACHI 2568 0x01009100 | 0x010091FF = =
DMACH2 256B 0x01009200 0x010092FF = =
DMACH3 2568 0x01009300 | 0x010093FF = =
DMACH4 2568 0x01009400 0x010094FF = =
DMACHS 2568 0x01009500 | 0x010095FF = 2
DMACH6 2568 0x01009600 0x010090FF 2 &
ANALOGSUBSYS AKB 0x0100A000 |  OxO100AFFF = =
ADCA 2568 0x0100B000 0x0100BOFF 2 &
ADCARESULT 256B 0x0100B100 | 0xO100BIFF = =
ADCB 2568 0x0100B200 0x0100B2FF = =
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ADCBRESULT 2568 0x0100B300 0x0100B3FF = =
ADCC 2568 0x0100B400 0x0100B4FF = =
ADCCRESULT 2568 0x0100B500 0x0100B5FF 7 =
PGA1 32B 0x0100C000 0x0100CO1F = =
PGA2 32B 0x0100C020 0x0100CO3F 7 =
PGA3 32B 0x0100C040 0x0100C05F = =
PGA4 32B 0x0100C060 0x0100CO7F = =
PGA5 32B 0x0100C080 0x0100CO9F = =
PGA6 32B 0x0100C0A0 0x0100COBF = =
PGA7 32B 0x0100C0CO 0x0100CODF = =
DACA 64B 0x0100D000 0x0100D03F = =
DACB 64B 0x0100D040 0x0100d07F = =
CMPSS1 2568 0x0100E000 0x0100EOFF = =
CMPSS2 2568 0x0100E100 0x0100E1FF = =
CMPSS3 256B 0x0100E200 0x0100E2FF = =
CMPSS4 2568 0x0100E300 0x0100E3FF = =
CMPSS5 256B 0x0100E400 0x0100E4FF = =
CMPSS6 2568 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 = =
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 = =
EPWML1 5128 0x01010A00 | 0x01010BFF = =
EPWM12 512B 0x01010E00 0x01010FFF = =
EPWML 5128 0x01011000 | 0xO10111FF = =
EPWM2 512B 0x01011200 0x010113FF = =
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EPWM3 512B 0x01011400 0x010115FF = =
EPWM4 512B 0x01011600 0x010117FF = =
EPWM5 512B 0x01011800 0x010119FF 7 =
EPWM6 512B 0x01011A00 0x01011BFF = =
EPWM7 512B 0x01011C00 0x01011DFF 7 =
EPWM8 512B 0x01011E00 0x01011FFF = =
EQEP1 2KB 0x01012000 0x010127FF = =
EQEP2 2KB 0x01012800 0x01012FFF = =

SPTO_ MASTER 1KB 0x01013000 |  0x010133FF = =

SP10_SLAVE 1KB 0x01013400 | 0x010137FF 2 2
SPTO_SEL REG 2568 0x01013800 |  0x010138FF = =
SPT1_MASTER 1KB 0x01014000 |  0x010143FF 2 2
SPT1_SLAVE 1KB 0x01014400 |  0x010147FF = =
SPI1_SEL_REG 2568 0x01014800 0x010148FF = =
SCIA 4KB 0x01015000 | 0x01015FFF = =
SCIB 4KB 0x01016000 |  0x01016FFF = z
120A 4KB 0x01017000 |  0x01017FFF = =
PMBUS 4KB 0x01018000 0x01018FFF = =
LINA 4KB 0x01019000 |  0xO1019FFF = =
FSITX 4KB 0x0101A000 0x0101AFFF = =
FSIRX 4KB 0x0101B000 |  0xO101BFFF = =
REGFILE 4KB 0x0101C000 |  0x0101CFFF = 7
CANA 4KB 0x01052000 | 0x01052FFF = 2
CANB 4KB 0x01053000 |  0x01053FFF = 7
FLASHOCTRL 4KB 0x01040000 0x01040FFF = =
FLASHODATA 1B 0x30000000 |  Ox300FFFFF e 7
FLASHOOTP1 1KB 0x30100000 0x301003FF = =
FLASHOOTP2 1KB 0x30101000 |  0x301013FF = =

vE: Hibk A3 (A][23:16] = 7175 (8] E\RI C28xXCPUS-A Jh 7 (1) bk 7 [H]
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6.3.2 Flash W17
7EQXS320F280049RevA K % EAH —NNT7(1024KB [256KW]) Al . — k] LK —4>Page

. Sector. Block. ChipiEAT g Fe olds B
FEIEAE TR BRI FE /B FLASH Bank _E RN AT AT 15 ) o
FLASHf{JPage. Sector. Block. ChipJ< & n#E s .

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

A ECHIFLASH Ji Xk insR 6-3f 7.

6.3.2.1 Flash J& X #hihit

# 6-3-1. FLASH OTP & X Hihk

Hiu
Ji X PN VR S5R
OTP 0 X
FLASHOOTP1 1KB 0x30100000 0x301003FF
FLASHOOTP2 1KB 0x30101000 0x301013FF
#* 6-3-2. FLASH Block Hilit
Block Sector Address range
255 0x300FFO00H 0x300FFFFFH
5 | e e
240 0x300F0000H 0x300FOFFFH
239 0x300EF000H 0x300EFFFFH
4 L e e e
224 0x300E0000H 0x300EOFFFH
2 47 0x3002F000H 0x3002FFFFH
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SR SINE

TEC QXS320F280049RevAK#f: -/
32 0x30020000H 0x30020FFFH
31 0x3001F000H 0x3001FFFFH
e
16 0x30010000H 0x30010FFFH
15 0x3000F000H 0x3000FFFFH
O 1
0 0x30000000H 0x30000FFFH
6.3.3.2 HMAEAT-dx N AT WL
ANGE AT A N AT LS 2R (H28X) I T -
K 6-4. SEFARATHETE (H28x)

AT PN anithl | SRl | WK () | RIC28xCPUAFEL | DMA FFHR
CLKCFG 4KB 0x01000000 0x01000FFF 2 P s
CPUSYS 432B 0x01001000 0x010011AF 2 & s
DEVCFG 432B 0x01001000 0x010011AF = 2 =
XINT 80B 0x010011B0 0x010011FF 2 P s
NMIINTRUPT 256B 0x01001200 0x01012FF 2 & Z
DCCO 4KB 0x01002000 0x01002FFF 2 & Z
GPIOCTRL 4KB 0x01003000 0x01003FFF B & =
GPTODATA 4KB 0x01004000 0x01004FFF 2 & Z
INPUTXBAR 4KB 0x01005000 0x01005FFF = R &
EPWMXBAR 4KB 0x01006000 0x01006FFF = 2 &
OUTPUTXBAR 4KB 0x01007000 0x01007FFF P & Z
XBAR 4KB 0x01008000 0x01008FFF B & 2
DMA 256B 0x01009000 0x010090FF 2 P 2
DMACH1 256B 0x01009100 0x010091FF 2 P 2
DMACH2 2568 0x01009200 0x010092FF B & 2
DMACH3 256B 0x01009300 0x010093FF 2 P 2
DMACH4 2568 0x01009400 0x010094FF B & 2
DMACH5 2568 0x01009500 0x010095FF B & 2
DMACHS6 256B 0x01009600 0x010090FF 2 P Z
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STARRYSINE
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TELC|
ANALOGSUBSYS 4KB 0x0100A000 0x0100AFFF = & 2
ADCA 2568 0x0100B000 0x0100BOFF = & 2
ADCARESULT 2568 0x0100B100 0x0100B1FF = & 2
ADCB 2568 0x0100B200 0x0100B2FF = & 2
ADCBRESULT 2568 0x0100B300 0x0100B3FF = & 2
ADCC 2568 0x0100B400 0x0100B4FF = & 2
ADCCRESULT 2568 0x0100B500 0x0100B5FF = & 2
PGAL 32B 0x0100C000 0x0100CO1F 7 s 2
PGA2 32B 0x0100C020 0x0100CO3F 2 s I
PGA3 32B 0x0100C040 0x0100C05F = & Z
PGA4 32B 0x0100C060 0x0100CO7F 7 s 2
PGAS 32B 0x0100C080 0x0100CO9F = & Z
PGA6 32B 0x0100C0AO 0x0100COBF = & Z
PGAT 32B 0x0100C0CO 0x0100CODF 7 s 2
DACA 64B 0x0100D000 0x0100DO3F = & Z
DACB 64B 0x0100D040 0x0100d07F 2 & &
CMPSS1 2568 0x0100E000 0x0100EOFF 2 & &
CMPSS2 2568 0x0100E100 0x0100E1FF = & Z
CMPSS3 2568 0x0100E200 0x0100E2FF & & &
CMPSS4 2568 0x0100E300 0x0100E3FF = & Z
CMPSS5 2568 0x0100E400 0x0100E4FF = & Z
CMPSS6 2568 0x0100E500 0x0100E5FF 2 & &
CMPSS7 2568 0x0100E600 0x0100E6FF = & 2
SDFM 4KB 0x0100F000 0x0100FFFF 2 & &
ECAP1 128B 0x01010000 0x0101007F 2 & &
ECAP2 128B 0x01010080 0x010100FF = & 2
ECAP3 128B 0x01010100 0x0101017F 2 & &
ECAP4 128B 0x01010180 0x010101FF = & 2
ECAP5 128B 0x01010200 0x0101027F = & 2
ECAP6 64B 0x01010280 0x010102BF = & &
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ECAP7 64B 0x01010300 0x0101033F = & 2
HRCAP6 64B 0x010102C0 0x010102FF = & 2
HRCAP7 64B 0x01010340 0x0101037F = & 2
SYNCSOC 128B 0x01010380 0x010103FF = & 2
SFO 128B 0x01010400 0x0101047F = & 2
EPWM9 512B 0x01010600 0x010107FF = & 2
EPWM10 512B 0x01010800 0x010109FF = & 2
EPWMI 1 512B 0x01010A00 0x01010BFF & s 2
EPWM12 512B 0x01010E00 0x01010FFF & s I
EPWM1 512B 0x01011000 0x010111FF = & Z
EPWM2 512B 0x01011200 0x010113FF & s 2
EPWM3 512B 0x01011400 0x010115FF = & Z
EPWM4 512B 0x01011600 0x010117FF = & Z
EPWM5 512B 0x01011800 0x010119FF & s 2
EPWM6 512B 0x01011A00 0x01011BFF = & Z
EPWM7 512B 0x01011C00 0x01011DFF & 2 &
EPWM8 512B 0x01011E00 0x01011FFF & 2 &
EQEP1 2KB 0x01012000 0x010127FF = & Z
EQEP2 2KB 0x01012800 0x01012FFF & 2 &
SPI0_MASTER 1KB 0x01013000 0x010133FF = & Z
SP10_SLAVE 1KB 0x01013400 0x010137FF = & Z
SPI0_SEL REG 256B 0x01013800 0x010138FF & & &
SPI1 MASTER 1KB 0x01014000 0x010143FF = & 2
SPI1_SLAVE 1KB 0x01014400 0x010147FF 2 & &
SPI1_SEL REG 2568 0x01014800 0x010148FF 2 & &
SCIA 4KB 0x01015000 0x01015FFF = & 2
SCIB 4KB 0x01016000 0x01016FFF 2 & &
12CA 4KB 0x01017000 0x01017FFF = & 2
PMBUS 4KB 0x01018000 0x01018FFF = & 2
LINA 4KB 0x01019000 0x01019FFF = & &
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TEC
FSITX 4KB 0x0101A000 0x0101AFFF & P 2

FSIRX 4KB 0x0101B000 0x0101BFFF & R 2
REGFILE 4KB 0x0101C000 0x0101CFFF P & 2
CANA 4KB 0x01052000 0x01052FFF & 2 =

CANB 4KB 0x01053000 0x01053FFF & R 2
FLASHOCTRL 4KB 0x01040000 0x01040FFF P & 2
FLASHODATA 1MB 0x30000000 0x300FFFFF & 2 =
FLASHOOTP1 1KB 0x30100000 0x301003FF ] & =
FLASHOOTP2 1KB 0x30101000 0x301013FF 7 & =

(1) CPU ( AEHT CLA #( DMA ) B EEAY B , IR R EEA

WA IER R E R R TR SN APATA T 5N 25 MR AT IR A

# 6-5. HBHME

Slave No Slave name MO M1 M2 M3 M4
CPUO CPU1 DMA BOOT | DEBUG
SO D MEM Y Y Y Y
S1 I_MEM Y Y Y
S2 HMEALL Y Y Y Y
S3 A2 Y y Y Y
S4 CANO Y Y Y Y
S5 CAN1 Y y Y Y
S6 Flash ctrl Y Y Y Y
S7 HARDWARE Y y Y Y
S8 flash Y Y Y y
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6.3.3 frfifian Sy
6.3.3.1 CPULZH#E RAM (GSDx RAM)

CPU T RGHIWANZF ECC e E#ERAM, CPUOSCPULILE,

6.3.3.2 IPC}t= RAM (IPC CPUx_RAM)

A% A5 B 7 EHRAM, IPC_CPUO_RAM ACPUO 532 CPULN %, CPUOT &5,
CPU1W#, IPC_CPUL_RAMNCPU15ILZ=CPUONFF, CPULH#E, CPUOH k.

6.3.3.3 CPU=$5:4RAM (GSIx RAM)

CPU T R&4H Nk ECC IRE 4 RAM, CPUO5CPULILE,

6.3.3.4 CPU=$54RAM (BOOT RAM)
CPUKIBOOTARB A AKX

6.4 SZRLEM-IM R IERE
AN R B T RS LR ) AN RN 2 AL,
£ 6-9. SEERE

DMA

Fl|CPU

FCPU

N

R AN

CPU 1B 3%

A

A

Pt

ZAEE (WD, NMIWD. LPM. ARMEERSERT145 )

A

Pt

WIS SR EAL

A

Ao

I} 4 FIPLLIAC &

P

P

Pt

INFFRCE

Pl

Pl

Pt

HARE

Pl

Pl

Fn

GPIO 5| FIRL S5 A B

Pl

Pl

Pt

GPIO )

DMA i 2 P37 %

fAn | Ao

Pt

P o

ePWM/HRPWM

Pl

Pl

Pt

eCAP/HRCAP

Pl

Pl

Pt

eQEP

Pl

Pl

Ao
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STARRYSINE

TEC QXS320F280049RevA% & it
SDFM I B B
iR
MR G4z & ' "
Ly 4 DMA RICPU CPU
ADC FCE e R 2
ADC Z55R & & 2
CMPSS I R B
DAC 2 & 2
PGA 2 2 2
TS A
CAN 2 = R
SPT1 B B B
12 & 2 Y
PMBus 2 2 Z
SCT & 2 Y
LIN 2 2 7z
FST & 2 2z
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6.6 C28x AbHes
6.6.1 /4

CPU NAA A X5 BUN sk BRI FE32 A7 s A TR B8 Ab B 2%, K 1 B35 5 A B i
HReE: MEHE SRR (RISC): BAKLRWIEMIAZLM . B TR DL 38 42 |
R S

6.6.2 s

ALBEES R — A B E R S TR TR B B ARG . “mtERe R L K
847 (VLW ARMBEEERR (hardware loop) $i AR IERE, 33X &AL D RE 140 7> A1
R SLII o [R]I JHT-X) R 3 2 AR U S 1) 20T, RS e iR 24, $R e R 7 AR
B TR BAT A A LR S B ke . s BRI R S S R INIR 24 FITIT R AR A
CAJ AT ERAE . BSOS B i R LA () CPU A SEILAR A FIEE 10 RT3k . CPU W LATE 4R
A FOEAE 1 [FI T 5 NEHE , DAGERRIRL K 28 1 5 TR i A A

TR F A S TDSPNZ. i EAE##E (I-MEM. D-MEM) | ELEAFf U nl 3k
(DMA) . XF4MEH (EMIF. HPI. SPI. 12C. GPIO. CAN%) FlifikfEsk (Debug) -

6.6.3 V¥ i IL(FPU)

C28x HNiF s (C28x+FPU) AbFE#S @IS NS HF |EEE Uk VY sUs H Zr A7 2 Al4R 4ok
P/ C28x &l CPU IjfE.

HA C28x+FPU [ E & hrite C28x ZF 7 # £ LB — AL ARSI 1V R T & A7 4 . BAh
(R R R TC A AR AR IR

JANF S EE R4, RnH (H n=0-7)

T RURES T AAEE (STF)

HEZG 74 (RB)

B RB #7850, A IF m AR R HR A AL EOR . X Rl A v T s S 4 b,
PASEIIT i 27 A7 B PR B R SRR S

6.6.4 — A HIL(TMU)
SAREEE R (TMU) B3R NE 2R HIA FPU 54 k¥ RH28x+FPU [ T)jfE,
DR PATH W= R R R R s EAREH .
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£ TMUZRHITES

B< C FRIEH K& EEA
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
QUADF Rd, Rs, Rt BBt E ATANPU2 RyizE 8

TMURITEA XA TS KK A S LI HEAT M B k. s TMU 159 #fEH

AN FPU FFfF#85E.

6.6.5 Viterbi. EHAIEATURKIEH I (VCU)
R HGE RIS A R B 25/ 2P JEDSPA (TR, DL AN DL T AT

6.6.5.1 Viterbiiz &

ViterbiS VA B i ARSI AL A 452, AR BB m] RE A SR 2 5 P . iz

TSR RS SARAREREE. B D IR,

AT MG 4 DA R Viterbifif RS, 54645 BT 2E LA 521

zH 5> -
N e VITBM2 R4 172
HENXEE T e 13
VITDHAS
P VITDHSA
HERZRES VITDLAS
VITDLSA
4 VITHSEL
PRiZAE VITLSEL
e VTRACE

6.6.5.2 AR TURRL: (CRC)
CRCHE VLB T A A B B0 1S 1) 77 20, TERTFIEE . Ak RGBT LkiE]

et i) e B A S

b

AR = B ahe

(il

S I A T FHEAT80L . 166, 2R IICRCRIHSE R ATAELAE NP 5 th—

45 M I RO TG <
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6.6.5.3 Az H
EDSPE i, BHEEHE 2 NH T 25 58S, WiRPul M Rt (FFT) ME
flan, fERFFTREATANS 8T, S80S P LUA ROt AL BLAE 5 1 IE AR ALE B . Beralik
PR, S EA T A AR B T AN SR B
ZHER A LR ISR RN k. . BN

preyi=1 9 #=F
INIRE VCADD/VCSUB 32+32=32 fI
ANIRGE VCDA16/VCDS16 16 +32 =16 i
FeE VCMPY 16 x 16 = 32 4L
%2;?’% VCMPYAC 16 x 16 =32 7, 32+32=32 fi
i VNEG -32=32 fI

6.6.6 MR AIEEEFRILH I (EINTDIV)

C28x CPU [ s R A FR I (EINTDIV) ST AR URE,  BESCHF = AAN A B 257 K /N (16 /
16, 32 /16, 32 /32, 64/ 32, 64/ 64) LK 5 BAH K5 #% 1A B BB (Truncated,
Modulus,Euclidean).

® FF CiE S Truncated BHIRZE(, %izBEFF).

® Modulus fl Euclidean Brik &5 I FE A IR AL, H R C R

FIT = Fh R (BB E A A AR By &, ESR AT, JF HAAT A . kA,
C28x CPUHHY s B BEHBRIVE T RESCRF 32 fIA164 ALRRIEHITRIE AT o
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6.7 EHNTFV] I (DMA)

DMA AL T — R fF 5k, ] DLEESMNBEAN/B N A7 2 (Rl AR it , AT 2 CPU 1
T, M TAHEAR RS THEER B % . BhAh, DMA AT 7R A% S Hidhs i ot Hiedhs ik 47 1E 22 2
FIRIGE ST, PASZ M X 2 ) e el . XSS B T CPU BERE, K80 451 4k itk
- DMA & ZHEEIWNE 6-3 B,

DMA ittt fs:

o NANEAGMSL PIE b fEE

o HNEDMAf K U5
— ADC HrAl EVT {545
— AR
- ePWM SOC 155
—  CPU 2%
—  eCAP
—  SPT JKIEFIEIL
— SPI RikANEZIL
o BARIEAE IR
—GSx RAM
—ADC 45 R A7
— HISNE RS ( ePWM. eQEP. eCAP. SDFM )
—DAC F PGA 7577 7e
— SPTFI PMBus #1728

o FR/N ¢ 8. 16 HrEE 32 fir

o BHEER . BANFHRAE, SIREFIFO , JLREfhEk
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STARRY SINE QXS320F280049ReVAKL T fift

ADC ADC Global Sharsd
can |l UN | lwrapper| | Resuts || XINT | | TMER (GSx) RAMs

1]

] DMA Bus I

—— -t —

L __TnTjo2)
e — —XNT(LE] DMA Trigger
L ADGx.INT(1-4), ADCx, EVT Source Selection

T T T T T T T T CanxiF(13)7] DMACHSRCSEL1CHx | DA
e e e e MA. DMACHSRCSEL2.CHx
—_————— — — — _FCAP(LTOMA J} o, ODE PERINTSEL
P o—— —— . eSO LA 14 ) (x=1%8)
_EPVM(1-8) SOCA_EPWM(1-8) SOCB
SPITXDMAIA-8), SPIRXOMAIA-B]
[FSiTxADMA FsmRXADMA

= My
|
|
|
I

CZax

& DMA_CHx {1-6)

v wep  DMA Tngger Source

|
)
| <—> CPU and DMA Data Paih

i
L3

SDFM || EPWM sPy PMBUSI FSI

I
|
|
|
|
l

PGA
DAC
CMPSS

E

& 6- 3. DMA 1EE
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6.8 &I 1M

B I VRTH RS R B B R B AT — A AT T BRI AL XA B E RN BRI 2R

&IV AL B . e R R] DOk B N R a8 S T IE R A . BT IR T

REMEHNE] 6-4 P

| wocawoerecLkow | | wocawors | | wocRwooss |
]. WDCNTR
.
WOCLK 6
INTOSC1
{ ) — Ovarfiow
8-bt
WOCLK Watchdog Watchdog
Divied Frescal Counter

SYSRSn

tcount
delyy

Count
WOWCRMIN
WOKEY (7:0)
Watchdog
Viarchaog Good Key Watx\:cbw
WDCRIWDCHK(20)) K";Sofx"’ Detector
\ TR 4 Bad Koy
—] o ros
. $12.WOCLK W T
WONTA | oot Pulse s
i)
L]
SCSAWDENINT
A3
B 6-4. FI1H

6.9 C28x iIHf#%

CPU JER & 0. 1. 2 #OGRMFER 32 L &8, FATTHUE R NI 16 A0 Bl
TN EA —A 32 ALEITH A e as, AT BER IR R E I P . THEER BLCPU I Bl g EE R DA

B ERES . TR R R, E2 B3 32 LLHFIIE EF .

CPU-Timer0 F T, JFHCEES PIE . CPU-timerl W 2@AHN, HHi%EE
F| CPU f] INT13. CPU-Timer 2 & QX-RTOS i, JfHiZER CPU ) INT14. % QX-

RTOS A#iflifl, CPU-Timer2 A FlT— 8.
CPU-Timer 2 ] LI L T ARAT— e i i+
. SYSCLK (i)
B IR A1 (INTOSC1)
. WEERIRIRZ A 2 (INTOSC2)
. X1 (XTAL)
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6.10 XUHF&PLL4s (DCC)

UL b LU A e AR bR FH 2 58 NI B pAR AT M I BN 36 IR BT DA B HER T 52
IR o AN P T A U0 )k 0 S B ) m B, AT 1 RS & A PR AR

6.10.1 4¥
DCC A LLFHEA
FOVE IS FH R PP 5 PR AN IS 815 5 (0 43236 2 T 0745 [ s 1) L gl
SCRERRAE 2 25 i A B e TR R A ZE T .
XHFES NS, AT N AR
SRR AU 7 HAR 2
TV AT R B — R, AT 7= A AR T PR AR A1 0

6.10.2 DCCx(DCCO0 and DCC1) K4 A Wit
% 6-15. DCCx K4 0

DCCxCLKSRCO[3:0] CLOCK £&#%
0x0 XTAL
0x1 INTOSC1
0x2 INTOSC2
others {RE

* 6-16. DCCx BHEME 1

DCCxCLKSRC1[3:0] CLOCK £#%
0x0 PLLRAWCLK
others fREE
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7 FRZFH
7.1 IR EEQX-IDE

PRI PAE “QXDSPC2000 & 41-HF & T HEE” fxAmtht Canv) , F#EQX-IDE.

1. https://pan.baidu.com/s/1bfo-FDc_qO7cY8KOFM-vMg #EUAY: gide

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

QX-IDER ZEE A FH 77k 5 % “QX-IDE_User_Manual.pdf” .

¥ Welcome X

Welcome to QX-IDE" for QX DSP

Getting Start With QX-IDE

Start

’ ____ New C2000 Project
'+ Create a new C2000 project for your device

® Browse and Import Examples
=5

Import Projects fome File System or Archive

Supports

@ Technical Support

Browse technical support online

BB

>

———

Video Tutorial Support

View IDE video tutorial

Products
=1 Apply for Chip
Apply for a trial chip sample

QX WeChat
Subscription QX WeChat

Documents

g User's Guide
Read the documentation on QX-IDE

Instruction Set
View QXS320C28x Instruction Set

“ VCU Instructions

View QXS320C28x VCU Instructions

B 1: QX-IDEXKMWFHE

Y O, R

172


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

SR SINE

TEC QXS320F280049RevAK#f: -/

7.2 fifds
7.2.1 faiifr
QXS320f 3fEDSPHI KT A Frow,
(D 1EEHL: PATHIRG A EBoR BRPURES
(2) HAsbl: sl
(3) . FT2232HL, fi5iUSBIITAGH: I A WS e

Host (PC)
GDB FT2232HL Chip
Target
Debug proxy B USB TA
< %ﬁ> MPSSE <ﬁ£ > with
JTAG Lib & API PHY DSP
Interface card driver
FT2232HL Board

2: FEARLH
7.2.2 4y
7.2.2.1 TEEM
5DSPO; EAH G 18 EHLER A Z5 A & PR .

Host (PC)
GDB
Debug proxy USB
: <>
JTAG Lib & API
Interface card driver

B 3: 18 FHEMAEH
B ENUBETUSBRE: A O RS, HFEFUURHS
1) #OARIKED: E1E EALAE E I B DR USOR Bt
2) JTAG LibMIAPT: #EII-R4LfF, %Fx8E 0-RAEUSB/ JTAG I AEAR 3 B8 502 KN R P 1
3) GDB: 3ET-GNU Debugger JyDSPSE il {1 1 1K 2%
4)  PEAARE: B A JTAG APTHEATJTAGHE ML E, LLJZGDBFIJTAG APTZ [AIf¥IYH B 5% K
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GDB & H i) 3t iy 2 8 R A HE Bl o6t N ITAG AP, 432 1Rk [8] i) v B4 1 AR
H A %N ) GDB packet &k %45 GDB

7.2.2.2 HIrHL
H s ALiE T JTAGE: K Fnd O R 7.

7223 #EOFR

T BNV H PR HUR RS 8RB R AT USBAIITAGH: 1 K B RO AH B i o %
R L s,

FT2232HL Chip

:USB ~ glis MPSSE <JTAG:
FT2232HL Board

B 4. BOREBHEEW
PR RHIFTDLA 6] BIFT2232H0 85 )1 o 20ty — 34 [ 7€ yUSB 2. 0K 2R 2 A AL+
W B UART/FIFO$ H .
ELHTIDSP B i, %8 O B AMPSSE  (Multi-Protocol Synchronous Serial Engine
), AERITAGH: LA H ARHLIE#: .
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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

D2

Ne

EXLOSED THERMAL

TOP VIEW
|
© T
SIDE VIEW
oL MILLIMETER
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 0. 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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