5“?2} nE QXS320F280049RevB

AIARTN
aIONE~
=17

Bzl e

STARRYSTONETELCH

QXS320F280049RevB H =~ +

W

v2.3



SR SINE

TEL QXS32¢-28004%RevB Y
1E A7
1.0 2025/04/22
11 2025/04/23 1
12 2025/04/25
13 2025/05/09 QXS320F280049RevB
14 2025/05/14
15 2025/06/06
1.6 2025/06/20
17 2025/07/17
1.8 2025/09/18 [ITAG
19 2025/09/19
2.0 2025/10/11
21 2025/11/11
2.2 2025/12/16 9.2 Tary
2.3 2025/12/ 26 8.3 VQFN56 POD




SR SINE

TEC QXS320-280049%RRevB Y

L ettt ettt ettt et et et e et et ettt et et et e e et et et e e s et et et e e et et sens 9
72O 10
OO SRRR 11
G 70 PSP 12

7 > RO 13

3.3 ettt ettt ettt s et tens 14
33.1.7 TP 14

4 et ettt ettt a ettt ettt et ettt e st et et eae e e, 15
A1 ettt ettt ettt ettt ee ettt eenen e, 15

B 2 ettt ettt ettt 18

e T LR 32
43.1 H* ...l B A0 mll ol N e 32

432 H* ... Aol A8 W0 B0 B N N s 37

<5< TR 42

4.3.4 a JTAG Eol. B Bl B N ..., 44
] = T R PPRRRT 45
AATGPIO et 45

442 ADC  :: Y UAGPIO™ s 47
AA3GPIO 7 X-BAR .ottt 48
A44GPIO F X-BAR  @PWM X-BAR ..cocoiiieieeceeceeeeeee e, 50

45 p it e 51

= PP PPPTPT 52

D et ettt ettt ettt ettt ettt et ettt et e st ettt ettt ete e e, 53
5.1 Vet ettt ettt ettt ettt ettt ettt een s 53
527 =] 5 USRI 54

5.3 > XU 54

B W oottt ettt ettt ettt e ettt n ettt een e, 55
5.4.1 ) ettt ettt 55



SIAMN

N=

TEC QXS320-280049%RRevB Y
B.A2 D ettt 55
3055 T OO 56
BUAA § ettt 57

B D ettt ettt ettt et et et e et et e e ettt eanen e, 59
X< J RPN 60
X< 70 = OO 60
B.6.2 PZ ettt 61
B.B.3PM ettt 62
B.B.ARSH e 63

5.7 VO 64
53X RPN 65
5.8.1 T UADCT ettt 73

B.8. 1.1 e ettt 75

B.8. 1.2 ADC oottt 75

5.8.1.3 ADC (ST D B B ..................cceninnnns 75

582" (PGA). ettt 79

B.8. 2.8 PGA e 80

5.8.3 > W T R N 83
5.8.3.1 D N s 83

5.8.4 Buffered () 3 84
5.8.4.1 Buffered DAC s 85

5.8.5 (O L2251 TR 86
5.8.5.1 CMPSS B s 87

5.0 L ettt 88
5.9.1 17X =) TP 88
5.9.1.1 ECAP e 91

5.9.2 Ne (HRCAPBTI HRCAPT).......ovieeeeeeeeeeeeeeeeeee e, 92
5.9.21 HRCAP e 94

5.9.3 I LUEPWM) ...t 95
B.9.3.0 L e 98



SR SINE

TEC QXS320-280049%RRevB Y
5.9.3.2 BPWM et 98
5.9.3.3 ADC I s 100
59.4 Ne I L (HRPWM) .ot 101
5.9.41HRPWM e 101
5.9.5 ‘ [ =10 = = TSRO 102
5.95.18QEP s 102
5.9.6 F-p (SDFM) ..ottt n et en et 104
B.9.6.1 SDFM e 105
5.9.6.2 SDFM - (] =110 R 108
5.9.6.2.1 a GPIO(SYNC) SDFM e 108

530 o N - RO 110

5101 L (CANY ..ottt 110
5.10.2 p (o0 o wown s . U 112
5.10.2.1 12C s 114
5.10.3 (1Y =T0) U 116
5.10.3.1.1 PMBUS  eoooeeeeeeeeeeeeee e ettt 118
5.10.3.1.2 PMBus s 118
5.10.3.1.3 PMBuUs %o | B I 119
5.10.4 y T (101 ) OO 119
5.10.5 y I (] = ) ISR 122
B.10.5. 1 SPL R s 123
B.10.5.2 SPIL et 127
B.A05.2. 1 SPI L s 127
5.10.5.2.1 SPI € s 128
B.10.5.2.2 SPl [ s 128
5.10.6 £ (0] OO 129
5300 RO 131
5300 9 OO 131
511.1.1 p 1.2VLDO A (VREG)......ciioioeiieeeeeeeeeeeeee e en e 132
5.11.1.2 > YRR 132



SR SINE

TEC QXS320-280049%RRevB Y
30 0 T TR 132
5.11.1.4:': T (=T0] = TP 133
5.11.1.5 T (=T0] = TR 133

B.IL.2 ettt ettt 133
B.IL.2.1 ettt 133

5.11.2.2 B e 134

5.11.2.3 et 136

B.AL.2.4 P ettt 137

B.11.3 0 JITAG .ot e e ettt ettt 138

B et ettt ettt ettt ettt ettt et e ettt en e, 140

35 RO 140

B.2 W' oo ettt ettt ettt ettt e et e e en st s et et 141

3 T SRR 142

30T < ORI 142
B.3.2 Flash P oo e e e rraa e 148
B.3.2.L FIASh M et 148

6.3.3.2 RPN 149

e 3c 5 T U U 153
6.3.3.1 CPU" | RAM (GSDX RAM) ... enen s s 153
6.3.3.2IPC" ., RAM (IPC CPUX_RAM) ....cocooviiirieieiieeeeeeeeeeeee s 154
6.3.3.3CPU" | D RAM (GSIX RAM)......cooiirieiieieeeeeeseeeeseeseesen e 154

6.3.34 CPU" | D RAM (BOOT RAM) ...ooviiiiiieieeeee s 154

6.4 m s se sttt Re e 154
8.8 C28X  ceeeeee ettt et en e en e 156
3<% RO 156
B.6.2 ettt ettt ettt ee ettt en et 156
6.6.3 NI (= =16 ) OO 156
6.6.4°% Y H(TIMU) ottt en et 156
6.6.5 Viterbia O 1 H VCU™ e 157
B.6.5. 1 VItEIDI oottt 157



SR SINE

TEC QXS320-280049%RRevB Y
6.6.5.2 O T UCRCT s 157

B.6.5.3 ettt sttt n ettt 158

6.6.6 Y "H EINTDIV™ e 158

6.7 P (0] 7 RO 159

B8 ettt ettt e ettt s ettt ettt ettt e sttt 161

e 1022 R 161
6.10 | (210703 U 162
3500 T OO 162

6.10.2 DCCx(DCCO and DCC1) s 162

2 v OO 163
7.1 0 () 5] =R 163

F2%2 < YRR 164

Y472 Y mwww W WS S \ W, S 164

722 g L PR BN BN W N 164

7220 N ettt 164

7222 g B BB BT s 165

E2Z < T T R 165

- S S 1 NEE N 166
SR = = (0 0l =1 N RO 166

8.2 LQFPBA PIN......cooueeieieeeeeeeeeeeeeeee et ee et en et en ettt n et en et e s neeeees 166

8.3 VQFNSE PIN.......oouieiieeieeeeeeeeeteeeeeeee et ee e e e ee ettt es e et een s s ae s e s te e s eenansens 167

8.4 CQFNSB PIN.....cooueeeeeeeeeeeeeeeeeteee e ettt ee e e e ettt ee st en s et e s e e te e s naesens 168

9 e TSSO 169
9.1 o IO 169

0.2 T ANy H e e e e e annne 170
9.2 1 VQFNBB ......coeeeeeeeeeeeeeeeeeeeee et eee e ee et et en et s s st s s e e een e e 170

T3 0] = =T R 170

T I 0] = = oo R 171

< TR 172

S T R 173



5“?2} nE QXS320F280049RevB




SM?FEE NE QXS320-280049%RRevB
1
32 CPU ~ 2 UART (SCh)
~ 160 MHz ~1 UART (LIN)
~ |EEE 754 (FPU)
- (TMU) ~ 3 3MSP42 (ADC)
~ Viterbi/ (VCUI) 21
ADC 4 (PPB)
~ 1MB FLASKECC ) ~2 12 (DAC)
~ 1MB SRAM(ECC / ) ~7 12 (DAC)
1NB RAM 5128 RAM (CMPSS)
~ 10MHz ~7 (PGA)
10MHz
20MHz
- ~ 16 ePWM
- 16 (110ps)HRPWM
1.2V 1 3.3VI/0
= 1.2v VREG (T2Z)
- (BOR) ~ 7 (eCAP)
2 (HRCAP)
~ 6 (DMA) ~ 2 CWI/CCW
~ 40 GPIO (eQEP)
- 21 ~4 - (SDFM)
~ (ePIE) QXFastFOC
- ~ (FOC)
(LPM)

- (ERAD) ~ 100  LQFP

~ 64 LQFP
~1 (PMBus) ~ 56 VQFN
~1 (12C)
~ 2 (CAN) ~ .40 125
T2 (SP1) QSPl ~_40 200 (56 )



SVRRYSTINE QXS320F28004%RevB 2%

TELC

2
H
H
a '?‘H
H
, ¥ ~ PCS”
T [
, n,
y
/
; L
3 - L
BLDC -
BLDC -
3
22 UPS
F  PSU



SR SINE

TEC QXS320-280049%RRevB Y
3
QXS320F280049Revi TIE®T  TMS3228004x | 328 A h
L~ 3 a3 i a - Ly i i ~ A
QXS320F280049RevB TIC28x h 0 328 CPPg ~~ . 160MHz z A
QXS320F280049R¢evB 2 FPU TMU VCU o ~ FPOy 1t 32 Y D~
TMU T T 2 , VCU D v
T A
QXS320F280049ReVB f{ * CPUO CPU1 37y & HA @
(I o - Ty T L T h At 4 Ty
T - TLop oA HA
QXS320F280049RevB = L "2 126 Y
3MSPS  ADC % a @ H™ "« A Fose #
@ PGA Y | st 4 A+t e Ty ’ 4
Ad L (i G ePWM/HRPWM eCAP) ~ ¥
LA p 4 SDFMH 3t u-g L A
N3 H o" SPR& SChB 112G LIN CAN2.0 CAN FD v
F oL @ TN T ¥ H~ A QXS320F280049RevB
PMBU&
~ No (ERAD) L G Ne Y P )
Ne w A
QXS320F280049RevB 512KB 5 RAM RAM 1 512KB D RAM
1MB Rash U~ Ne ~ A QXS320F280049Mv 8KB bootloader D RAM

) } A

11



STARRY

TELC|

NE

QXS320F280049RevB

3.1 w

w

event/interrupt

e

AXI_CONMAXOP

cCPU 17 A
core_top
CPU07D+ CPUOJM% ‘ cpuoﬁw#
i H H
HHH][HHHH CPUo_Ef
o E
INSN RAM reon——— €——oatsoe—Pp|  DATARAM
PC H
INSN_RAM_SLAVE CPUL_PI DATA_RAM_SLAVE
@E \
== core_debug
H i H
CPUL DU | CPUL_TIME | CPUL_WD'
———TCk——
———TDF——
BOOT DMA DEBUG ici
TDO——r
t t COREO_MATER COREL_MATER t
BOOT_MATER DMA_MATER DEBUG_MATER
|
m r @

|

Data Bus Bridge Data Bus Bridge Data Bus Bridge FLASH_CTRL Data Bus Bridge Data Bus Bridge Data Bus Bridge
peripheral top ) ECAP GPIO_CTRL SPIO DLIN CANO
SYS_CTRL EPWM INPUT_BAR SPIL1 SCIo CAN1
pce EQEP OUTPUT_BAR FLASHDRIVE  pyBUs sci1 SDEM
DMA PGA EPWM_BAR FSIRX 12C
ANASUB DAC GPIO_DATA FSITX
REGFILE CMPSS BAR_FLAG
DCSM ADC HOLDWP SO SISCLK CS
HRADC o

GPIO_MUX,IO_PAD

31w

12



SR SINE

TEC QXS320-28004%RevB Y
32 b
w QXS320F280049RevB
h 160 MHz
o 1
IEEE754 i1 "H FPU)
P v ~ TMU
Y '"H VCuUI™
5 UIRAM 1 1MB
U DRAM 1 . 512KB
3t FLASH iMB
DMA 6
326 CPU 6 [} 3@
0 2 le ~
= T 5
10 GPIO 40/26/25
AIO 21/14/12
§ Ne (ERAD)
T
3
12- bit ADC 3M
21
- 1/ Ne
(PPB) 4
716/5
(CMPSS) DAC 12bit
12-bit DAC 2
7/5/4
(PGA) o) 361224 48
PMBus 1
12C 1
CANFD( CAN2.0) 2
SPI 2
SCI 2
LIN 1
16bit/32bit EMIF -
EPWM 16
EPWM HRPWM10ps™ 16
HHRPWM(45ps) -
eCAP eCAP 7
HRCAP 2
eQEP 2
U-E SDFM 41212
STy - 40N ~128\
100 LQFP
64 LQFP
56 VQFN

13



SR SINE

TELC QXS320-280049%RRevB Y
337
Yy s Am - QXS 326 F 280049 PZ S
LTINS
=k
QXM = MPWASE PP
oXs = EfFnh Tk
| IATE
=A - EFEM
ik -Q1 = AEC Q100 Grade 1 JFAIE
320 = QXS320 MCURJE ——REEE
A = -40°C~85°C£5R
. T = -40°C~105°C&ER
B S = -40°C~125°CER
F = FLASH BFLASH H = -40°C~150°CLER
C = CMOS ZGFLASH X = -40°C~175°CER
B HR 7 = -40°C~200°CL&R
280049
HiE
PZ 1@@pin LQFP PTP 176pin HLQFP
PM 64pin LQFP TCA 56pin CQFN
RSH 56pin VQFN TCB 1@@pin CQFP
FTCB 10@pin CQFP&EFPGA
FPZP 10@pin HLQFP=EiFPGA
32 » !
3.3.1.°7 0
* 0 4w RevB® QXS320F280049RevB~ ~ a Y o °
QX-IDE Tr A

14



SR SINE

TEC QXS320-280049%RRevB Y
4 !
5 2
> < £ E
| & rs) ~ <~ ©
< @ 0] O — 0O~ O N M [s2] N © ON o o4 ™M 4
S0P p,o5 00E®BO0,0,0880000809
o orywOonNH0Oo0nono0dSaoooaooaooooon o o
QO O0O>>>>X 000000 EFKOFEFO OO0 OOOL OO
goioonoaoAadnn Ao o000 Hmmn
R IR BE-E88IS I3 BHEB B3I B B
GPIO3 [f7e 50| GPIQ3
Gploz 477 491 ] test_mode
78
GP101 E - 4[] GPIO41
GPI00 471 vDDIO
VDDIO_SW [] 8o
GP1023 VSW 81 s VDD
P ] 45| ] VSS
VSS_SW [ 82 ulb cua
601022 VFBSW []es s PGA7 IN
GP107 [] 84 42|71 PGA7_GND
GP1040 []85 411 BO
VSS []se 40|] A10,B1,C10,PGA7_OF
VDD [ 87 39| ] B4,C8,PGA4_OF
VDDIO [|ss 381 A9
GP105 [] 89 37| ] A8,PGA6_OF
GPI09 []90 36| ] A4,B8,PGA2_OF
GPI039 []o1 351 A5
GP1059 []e2 34|] VDDA
GPIO10 93 33| ] VSSA
GP1034 []o4 32[] PGA2_GND,PGA4_GND,PGA6
GP1015 [] 95 31| ] C3,PGA4_IN
GPT014 96 30 PGA2_IN
GPIO6 []97 29[ ] C1
GPI030 |98 281 C5,PGA6_IN
GPIO31 []99 27 |1 VREFLOA
GP1029 [{100 26| 1 VREFLOB,VREFLOC
O
AN @m0 o~®mo3 3N 33NN ZIIIAIIR
WYY UUBEE U UEEL Y
Sgaom | |<DE | < 8WOOO_IQ_IO_|OO| T
a>>wvuo0 ~ 0 11 1o ! ™ o<y
a X9 $S >3 >>ug9s 3 Jory
o eeg e coof & &£ <I2¢
> o o aaa aoQom
© O © - -
<0 o e
N o <0 w
m < uﬁa o
0 >
(=)
<

PZP (100-Pin)

15



SR SINE

TEC QXS320-280049%RRevB Y
5 23
= S = =
w 0 N 0 N~ <t N~ ©
<t © 1) (@) - M o ™ N d o
© 94y y oo o090 4y, 90 9 QOO0
o oy W oo« Qaoao o oo oo
NO00000000A0 000100
(@qgessssgsaaggga\
GPI03 [] 49 32 'l GPI@3
GPI02 [| 50 31 [ ] GpPIO11
Gprol ] 51 30 [ GPiO12
GP100 [_| 52 29 | ] GPIO3
VDDIO_SW [| 53 28 [ ] vDDIO
GPI023 VSW [] 54 27 |1 vDD
VSS_SW | 55 26 |]vss
GP1022 VFBSW | 56 25 | ] A10,B1,C10,PGA7_OF
GPIO7 [| 57 24 |1 B4,C8,PGA4_OF
vss [ | s8 23 [ ] A4,B8,PGA2_OF
VDD | 59 22 | ] VDDA
vppIo [ | 60 21 |1 vssa
GPI05 [ | 61 20 | ] PGA2_GND,PGA4 GND,PGAt
GPTO9 [| 62 19 [] C3,PGA4_IN
GPIO10 | 63 18 [ ] C1,PGA2_IN
cp1o6 (| 64 17 [ ] VREFLOA VREFLOB,VREFLO
Q‘—u N owm<two~©oo0 33N 9 89 /
P4
HoH =
U U e
NAN Ay < ST e 01 o w
O O S S o o [ — a w < ™ | <| o
a a X < < > o< < <2 F g
0 O OV 502 060 O0Q g
o & ma Z2aaaqad F o
S < g O ¥ o &8 5 I
< O m 5, O O O 2 TR
IN o < ®] '5.':J
ol < O o
o — >»
a o <
z o I
o < L
— @
< >
o
o
PM (64-Pin)

16



Y

QXS320-28004%RevB

€€0IdO
9T0IdO

LTOIdO

7201dO
A0L

0a/.Le0ldo
SNL
1dL/SE0IdO
¢e0IdO
28T0IdD
128
Olaan
aan

80Id9O

IHAIHA'QIHA THA VIHATHA
N0 VYOva'sTO'sTd oV

INO gova' TV

NI"EVOd'2D

NI"TvOd'0D

[GVOd'AND €VOd'AND TvVOd

40 Tvod'9g'eY

RSH (56-Pin)

OVan'eg
40 ev9od'90'zd
aan

usyx
8¢0Id9

6¢0I1dO
90Id9O

< S
O L
Q. W
a X
LL P >
N © %
N~ <
< Lo < T
0o O O O L
Du« 4_ | a [n'd
s I ¢ g £ Z2 >
Mv_ O O z <
4 9 3 0 5 & & ° g W 9
[eo]
5 00850588 33 ¢ac8f
o o Qo Aa <t [a )] Mmoo
5 6 6588 23 3 8¢ P YT K
v v vttt
_IL _IL - _IL _IL _IL _IL - _IL - _IL _IL _IL _IL
1z 8 R 8 8 328 8 & 8 2 3 5o 8 -
L 1 L —
. — -
|, ¢ B _ £ _
— 1 — -
L e [
[ ] -
— 1 €e i L —
L
—-
— 1 ve ot L —
L
— — -
[ ] e 6 L_
—-
e e
| . 9€ L—
— | i
L._ Le L
L._ 8 L |
- -
— 1 6c S L —
L |
14 L —
e g
| o ov ! € | _
II_ 4 — -
I T — [
[_ o L
g ¥ ¢ ¢ % § 2 8 B & 8 ¥ 8 8 O
_II_ _II_ _II_ _II_ _II_ _II_ _II_ _II_ _II_ _II_ _II_ _II_ _II_ _II_
[N T N T R N T R R R R N R T
= =
< = ~ 0 0
3 oo g e% 3 5358 g8 e
o oaa a0 o 2o >3 a0
) o O O O O N 1 O >S O 0
8 8§ > <
=2 o
> o o)
o o
O]

17



SR SINE

TEC QXS320-28004%RevB Y
4.2
6-1.
H” 100 PZ| 64 PM | 56RSH

A0 I ADEA " O

B15 I ADEB "~ 15

C15 23 15 13 I ADEC ~ 15

DACA_OUT (0] I DACA

AGRO231 /0 ADC :: 231

AL I ADEA " 1

DACB_OUT 22 14 12 (O] I DACB ¥

AGPI10232 /0 ADC ::: 232
A10 I ADEA "~ 10

B1 I ADEB "~ 1

C10 I ADEC ~ 10

PGA7_OF (O] PGA7 ¥ ~
CMP7_HPO 40 25 23 I CMPSS3 -0
CMP7_LPOAG I CMPSS3 v -0
P10230 /0 ADC & 230

A2 I ADEA "~ 2

B6 I ADEB "~ 6

PGAl1_OF (0] PGA1 ¥ ~
CMP1_HPO 9 9 8 I CMPS$ -0
CMP1_LPO I CMPSS& v © 0
AGP10224 /0 ADC i 224

A3 | ADEA "~ 3

CMP1_HP3 | CMPS$& -3
CMP1_HNO | CMPS$& -0
CMP1_LP3 10 | CMPS& v -3
CMP1_LNO | CMPS& v 0
AGPI0233 110 ADC % 233

A4 I ADECA " 4

B8 I ADEB "~ 8

PGA2_OF O] PGA2 ¥ -
CMP2_HPO 36 23 21 I CMPS@ -0
CMP2_LPO I CMPS8 v -0
AGPI0225 1/0 ADC i 225

AS | ADEA " 5

CMP2_HP3 | CMPS3 ~ 3
CMP2_HNO | CMPS3 -0
CMP2_LP3 35 | CMPS8 v © 3
CMP2_LNO | CMPS8 v -0
AGPI0234 /0 ADC :i: 234

18



SR SINE

TEC QXS320-28004%RevB Y
H* 100 PZ| 64 PM | 56RSH

AG | ADEA ~ 6

PGA5_OF o} PGA5 ¥ .

CMP5_HPO 6 6 | CMPSS "0

CMP5_LPO | CMPSS v =0

IAGPI0228 1/0 ADC % 228

A8 | ADEA ~ 8

PGA6_OF o PGA6 ¥ -t

CMP6_HPO 37 | CMPS$8 0

CMP6_LPO | CMPSS v =0

IAGP10229 110 ADC :': 229

A9 | ADEA ~ 9

CMP6_HP3 | CMPS8 "3

CMP6_HNO | CMPS8 0

CMP6_LP3 38 | CMPSS v "3

CMP6_LNO | CMPSS v 0

IAGP10236 110 ADC :': 236

BO | ADEB ~ 0

CMP7_HP3 | CMPS3 "3

CMP7_HNO | CMPS3 0

CMP7_LP3 41 | CMPS3 v "3

CMP7_LNO | CMPS3 v "0

AGPI0241 1/O ADC % 241

B2 | ADEB ~ 2

Cc6 | ADEC ~ 6

PGA3_OF o} PGA3 ¥ -t

CMP3_HPO 7 7 6 | CMPSS 0

CMP3_LPO | CMPSS v "0

IAGP10226 1/0 ADC :t 226

B3 | ADEB ~ 3

VDAC | 't DAC % A A ¢ ADC
- DAC %o W VSSA

8 8 7 100pF A b

DAC %0 We 1r1F

CMP3_HP3 I A

CMP3_HNO [ CMPSS "3

CMP3_LP3 [ CMPSS 0

CMP3_LNO [ CMPSS v ~ 3

IAGP10242 1/0 CMPSS v 0
ADC :: 242

B4 [ ADEB "~ 4

c8 | ADEC ~ 8

PGA4_OF o] PGAd ¥ -

CMP4_HPO 39 24 22 | CMPS8 "0

CMP4_LPO | CMPS8 v "0

IAGPI0227 1/0 ADC :' 227

19



SR SINE

TEC QXS320-28004%RevB Y
H* 100 PZ| 64 PM | 56RSH

CO I ADEC ~ O
CMP1_HP1 I CMPS& 1
CMP1_HN1 I CMPS& 1
CMP1_LP1 19 12 10 I CMPS& v 1
CMP1_LN1 I CMPS& v 1
AGPI0237 /0 ADC :': 237
C1 I ADEC " 1
CMP2_HP1 I CMPS@ T
CMP2_HN1 16 I CMPS@ T
CMP2_LP1 29 18 I CMPS@ v T
CMP2_LN1 I CMPS@ v T
AGPI0238 1/0 ADC :: 238
C14 I ADEC "~ 14
CMP7_HP1 I CMPS3 T
CMP7_HN1 I CMPSS3 1
CMP7_LP1 44 I CMPS3 v "1
CMP7_LN1 I CMPSS3 v "1
AGP10246 1/0 ADC ::: 246
c2 I ADEC "~ 2
CMP3_HP1 I CMPSS 1
CMP3_HN1 I CMPSS 1
CMP3_LP1 21 13 11 I CMPSS Y "1
CMP3_LN1 I CMPSS v Tl
AGP10244 /0 ADC i 244
C3 I ADEC "~ 3
CMP4_HP1 I CMPS8 Tl
CMP4_HN1 19 I CMPS8 Tl
CMP4_LP1 31 17 I CMPS8 v Tl
CMP4_LN1 I CMPS8 v Tl
AGP10245 1/0 ADC i 245
C4 I ADEC ~ 4
CMPS5_HP1 I CMPSS 1
CMP5_HN1 17 11 I CMPSS 1
CMPS5_LP1 I CMPSS v "1
CMP5_LN1 I CMPSS v "1
AGPI0239 110 ADC :i 239
C5 I ADEC "~ 5
CMP6_HP1 I CMPS$ 1
CMP6_HN1 I CMPS$ 1
CMP6_LP1 28 I CMPSS8 v 1
CMP6_LN1 I CMPSS8 v 1
AGP10240 /0 ADC :i: 240
PGA1_GND 14 10 9 | PGAL

20



SR SINE

TELC QXS320-28004%RevB Y
H* ’ 100 PZ| 64 PM | 56RSH
PGA1_IN I PGAL ~
CMP1_HP2 18 12 10 I CMPS$ )
CMP1_LP2 I CMPSS v "2
PGA2_GND 32 20 18 I PGA2
PGA2_IN | PGA2 ~
CMP2_HP2 30 18 16 | CMPS8 ~ 2
CMP2_LP2 I CMPSS v "2
PGA3_GND 15 10 9 I PGA3
PGA3_IN I PGA3 ~
CMP3_HP2 20 13 11 | CMPSS "2
CMP3_LP2 | CMPSS v "2
PGA4_GND 32 20 18 [ PGAd
PGA4_IN I PGAM ~
CMP4_HP2 31 19 17 | CMPS8 v 2
CMP4_LP2 | CMPS8 v "2
PGA5_GND 13 10 9 [ PGA5
PGA5_IN [ PGA5 ~
CMP5_HP2 16 11 | CMPSS "2
CMP5_LP2 | CMPSS v "2
PGA6_GND 32 20 18 I PGA6
PGA6_IN I PGA6 ~
CMP6_HP2 28 I CMPS$ "2
CMP6_LP2 I CMPSS8 v "2
PGA7_GND 42 | PGA7
PGA7_IN I PGA7 ~
CMP7_HP2 43 | CMPS$ "2
CMP7_LP2 I CMPS3 v "2
ADCA % 4 A %o 7/
S R % 1A P %
VREFHIA 25 16 14 e} T4 o " A kW 7
s We 2.2rF A
VREFHIA VREFLOA H
" p B Ab p %o
M Y A
ADCB % 4 A % W
R R % AA p %
VREFHIB 24 16 14 e} T4 o " A kW "
s We 2.2rF A
VREFHIB VREFLOB H
- p B Ab p %o
M Y A
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SRR SIINE .
TEC QXS320-28004%RevB Y
H* 100 PZ| 64 PM | 56RSH
ADEC % 4 A % N C
N @ 5.9 % 4 A p %o |7lv
VREFHIC 24 16 14 /o A p " A kW 7/
i We 2.2rF A
VREFHIC VREFLOC H
- p B Ab p %o
Vc ¥ A
VREFLOA 27 17 15 | ADEAY %o 4
VREFLOB 26 17 15 | ADEBY %o A
VREFLOC 26 17 15 | ADECY %o A
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SMR;EE NE QXS320-28004%RevB Y
H” B 100 64 PM| 56RSH
Pz
GPIOO 0 4 8 12 o) /] FO0
EPWM1_A 1 0 ePWM ¥ A
SPIA_D2 2 79 | 52 | 47 /o SPLAQSPI "2 B
I2CA_SDA 6 I/OD 12c-A i
GPIO1 0 4 8 12 /O Yl F1
EPWM1_B 1 0 ePWM ¥ B
SPIA_D2 2 78 | 51 |46 /o SPLAQSPI "2 B
I2CA_SCL 6 I/OD 12c-A i
GPIO2 0 4 8 12 /O ] F2
EPWM2_A 1 0 ePWN2 F A
OUTPUTXBARL1 5 77 | 50 | 45 0 F XBAR ¥ 1
PMBUSA_SDA 6 I/OD PMBusA
SCIA_TX 9 0 SCHA
GPIO3 0 4 8 12 /O ~/ 3
EPWM2_B 1 o ePWN2 ¥ B
OUTPUTXBAR2 245 o} F XBAR ¥ 2
PMBUSA_SCL 6 76 | 49 | 44 I/OD PMBusA |
SPIA_CLK 7 e} SPELA
SCIA_RX 9 [ SCFA
GPIO4 0 4 8 12 /o “] F 4
EPWM3_A 1 0 ePWN F A
SPIA_D3 2 75 | 48 | 43 /O SPHAQSPI B
OUTPUTXBAR3 5 0 F XBAR ¥ 3
CANA_TX 6 0 CANA 0
GPIO5 0 4 8 12 e} ~/ ¥5
EPWM3_B 1 0 ePWN8 ¥ B
OUTPUTXBAR3 3 89 |61 55 0 F XBAR ¥ 3
CANA_RX 6 [ CANA
SPIA_STE 7 /O SPLA pa (STE)
GPIO6 0 4 8 12 /O ~/ ¥6
EPWM4_A 1 0 ePWM F A
OUTPUTXBAR4 2 0 F XBAR ¥ 4
SYNCOUT 3 97 | 64 1 0 ePWM I
EQEP1_A 5 [ eQEPL ~ A
CANB_TX 6 0 CANB 0
SPIB_SOMDSPIB_I] 7 /0 SPEBL ® %" h ® ~ (SOMI)
1) QSPI 1 HB
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SR SINE

TELC QXS320-280049%RRevB Y
H” B 100 64PM | 56RSH
Pz

GPIO7 0 4 8 12 110 “lFT

EPWM4_B 1 o) ePWM ¥ B

OUTPUTXBAR5 3 o} F XBAR ¥ 5

EQEP1_B 5 84 57 52 | eQEPL ~ B

CANB_RX 6 | CANB

SPIB_SIM@SPI 7 I/0 SPEBt ® ~“° h b % (SIMO) QSPI
B_DO) " W e

GPIO8 0 4 8 12 110 ~/ ¥ 8

EPWM5_A 1 o) ePWN F A

CANB_TX 2 o CANB

ADCSOCAO 3 o} ADT ePWM ~ ADC A %
EQEP1_STROBE 5 74 47 42 e} eQEPL

SCIA_TX 6 0 SCFA b

SPIA_SIM@SPI 7 e} SPEAL ® ~° h ® (SIMO) QSPI I
A_DO) W B

I2CA_SCL 9 I/OD 12C-A i

GPIO9 0 4 8 12 110 ~/ F9

EPWM5_B 1 o) ePWNs ¥ B

SCIB_TX 2 o} SCIB

OUTPUTXBARG 3 90 62 56 o) F XBAR ¥ 6

EQEP1_INDEX 5 110 eQEPL

SCIA_RX 6 | SCFA

SPIA_CLK 7 e} SPLA

GPIO10 0 4 8 12 110 ~/ ¥ 10

EPWM6_A 1 o) ePWNM F A

CANB_RX 2 [ CANB

ADCSOCBO 3 o) ADT ePWM ~ ADC B ¥
EQEP1_A 5 93 63 [ eQEPL ~ A

SCIB_TX 6 0 SCIB

SPIA_SONDSPI 7 110 SPLACL ® ¥  h b ~ (SOMI) QSPI
A _D1) 9 I/OD " H B

[2CA_SDA 12C-A i

GPIO11 0 4 8 12 11O ~] F 11

EPWM6_B 1 o) ePWN ¥ B

SCIB_RX 2 6 52 31 28 [ SCHB

OUTPUTXBAR? 3 o) F XBAR ¥ 7

EQEP1_B 5 I eQEPL ~ B

SPIA_STE 7 e} SPLA pa (STE)

GPIO12 0 4 8 12 110 ] F 12

EPWM7_A 1 o} ePWM F A
CANB_TX 2 o CANB 0
SPIB_D2 3 110 SPFBL ® " h p ¥ QSPI 1

51 30 27 72 B

EQEP1_STROBE 5 110 eQEPL
SCIB_TX 6 0 SCIB

PMBUSA _CTL 7 | PMBusA LH~”
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SR SINE

TEC QXS320F28004%RevB Y
H* B 100 64 PM | 56RSH
PZ

GPIO13 0 4 8 12 110 ~/ ¥ 13

EPWM7_B 1 o} ePWM ¥ B

CANB_RX 2 | CANB

SPIB_D2 3 50 29 26 I/0 SPLB QSPI I} 2B

EQEP1_INDEX 5 I/0 eQEPL

SCIB_RX 6 [ SCIB

PMBUSA_ALERT 7 I/OD PMBusA H”

GPIO14 0 4 8 12 e} “l F 14

EPWMS_A 1 o) ePWN F A

SCIB_TX 2 0 SCIB

OUTPUTXBAR3 6 96 0 ¥ XBAR ¥ 3

PMBUSA_SDA 7 I/OD PMBusA |

SPIB_CLK 9 e} SPLB

EQEP2_A 10 | eQER2 " A

GPIO15 0 4 8 12 o] ~/ ¥ 15

EPWMS_B 1 o) ePWN 7 B

SCIB_RX 2 I SCIB

SPIB_D3 3 I/0 SPEB QSPI 1] B

OUTPUTXBAR4 6 95 o) F XBAR ¥ 4

PMBUSA_SCL 7 I/OD PMBusA |

SPIB_STE 9 I/O SPLB b a (STE)

EQEP2_B 10 | eQEP2 " B

GPIO16 0 4 8 12 o] ~/ ¥ 16

SPIA_SIM@SPI 1 110 SPLAL ® ~~ h & ¥ (SIMO) QSPI

A_DO0) |7; W B

CANB_TX 2 (o] CANB 0

OUTPUTXBAR7? 3 0 F XBAR ¥ 7

EPWMS5_A 5 54 33 30 o) ePWNs F A

SCIA_TX 6 0 SCFA b

SD1 D1 7 [ SDFM. 1 -

EQEP1_STROBE 9 I/O eQEP1

PMBUSA _SCL 10 I/OD PMBusA

XCLKOUT 11 o} FA t T * H”
Ne A

GPIO17 0 4 8 12 110 ) OF A7

SPIA_SOMDSP 1 o] SPLACL ® %  h & ~ (SOMI) QSPI

IA_D1) " B

CANB_RX 2 [ CANB

OUTPUTXBARS 3 55 34 31 o) F XBAR ¥ 8

EPWM5_B 5 0 ePWMN ¥ B

SCIA_RX 6 [ SCFA

SD1 _C1 7 I SDFM. 1 -

EQEP1_INDEX 9 o] eQEP1

PMBUSA_SDA 10 I/OD PMBusA |

GPIO& 0 4 8 12 68 41 38 110 /] ¥ 18

X2 ALT /0 ¥

GPI020 0 11O ] ¥ 20

GPI0O21 0 o] Y FE21

GPIQ2 0 48 12 83 56 51 11O “lOF 22

VEBSH ALT - p 1 FH™ / i

"~ A a p / 4 -

[ L VSWbL VDB e
~ A

25




SR SINE

TEC QXS320-28004%RevB Y
H* B 100 64PM | 56RSH
Pz
GPIQ3 0 4 8 12 110 ] ¥ 23
VSl ALT 81 54 49 - o / A ® FA
GPI1024 0 4 8 12 110 ] F 24
OUTPUTXBAR1 1 0 F XBAR ¥ 1
EQEP2_A 2 I eQER2 ~ A
EPWMS_A 5 o} ePWM F A
SPIB_SIM@SPI 6 56| 35 32 I/0 SPLBt o ~“° h » ¥ (SIMO) QSPI
B_DO) il W e
SD1 D1 7 | SDFM. 1 ~
PMBUSA _SCL 10 I/OD PMBuUsA i
SCIA_TX 11 o} SCHA O
ERRORSTS 13 0 FA
ERRORSHS 0
Y 1T yva 7l A b
st p I Y 17 ya
A
GPI1025 0 4 8 12 110 ~/ ¥ 25
OUTPUTXBAR2 1 0 F XBAR ¥ 2
EQEP2_B 2 I eQEF2 "~ B
SPIB_SONDSPI 6 110 SPEBt o ¥  h b ~ (SOMI) QSPI
B_D1) 57 " HB
SD1_C1 7 I SDFM. 1 ~
PMBUSA_SDA 10 I/OD PMBUsA i
SCIA_RX 11 | SCLA
GPI1026 0 4 8 12 110 ~/ F 26
OUTPUTXBAR3 1, 5 0 ¥ XBAR ¥ 3
EQEP2_INDEX 2 110 eQER2
CANO_STBY 3 58 o) CANA STBY ¥
SPIB_CLK 6 110 SPILB
SD1 D2 7 [ SDFM. 2 -
PMBUSA _CTL 10 I PMBusA LH~”
I2CA_SDA 11 I/OD 12C-A ¥
GPI027 0 4 8 12 110 ] OF 27
OUTPUTXBAR4 1, 5 o} F XBAR ¥ 4
EQEP2_STROBE 2 110 eQER2
CAN1_STBY 3 o} CANB STBY ¥
SPIB_STE 6 59 I/0 SPFB p 3 (STE)
SD1_C2 7 [ SDFM. 2 ~
PMBUSA_ALERT 10 I/OD PMBuUsA i H”
I2CA_SCL 11 I/OD 12C-A ¥
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SR SINE

TELC QXS320-280049%RRevB Y
. B
H 100 PZ | 64PM | 56RSH
GPI1028 0 4 8 12 o] ] ¥ 28
SCIA_RX 1 [ SCFA
CAN1_STBY 2 o} CANB STBY ¥
EPWM7_A 3 o} ePWM ¥ A
OUTPUTXBARS5 5 o} F XBAR ¥ 5
EQEP1_A 6 1 2 3 | eQEPL ~ A
SD1 D3 7 [ SDFM. 3 ~
EQEP2_STROBE 9 110 eQER2
LINA_TX 10 o} LIN-A O
SPIB_CLK 11 o] SPLB
ERRORSTS 13 o] FA
ERRORSHS 0
Y 17 yva ¥ A b
st oI Y 1T ya
A
GPI029 0 4 8 12 110 ] F 29
SCIA_TX 1 0 SCFA b
CAN1_STBY 2 o} CANB STBY ¥
EPWM7_B 3 o} ePWM ¥ B
OUTPUTXBARS6 5 o} ¥ XBAR ¥ 6
EQEP1_B 6 | eQEPL ~ B
SD1_C3 7 100 1 2 | SDFM. 3 ~
EQEP2_INDEX 9 110 eQER2
LINA_RX 10 I LIN-A
SPIB_STE 11 110 SPLB b g (STE)
ERRORSTS 13 0 FA
ERRORSHS 0
Y 1T yva " A b
4 p I " 17 ya
A
GPI030 0 4 8 12 110 ~/ ¥ 30
CANA_RX 1 [ CANA
SPIB_SIM@SPIB_| 3 11O SPEBt ® ~“° h » ¥ (SIMO) QSPI
0) 98 " W8
OUTPUTXBAR7? 5 0 F XBAR ¥ 7
EQEP1_STROBE 6 110 eQEPL
SD1_D4 7 I SDFM. 4 ~
GPI1031 0 4 8 12 110 ~/ ¥ 31
CANA_TX 1 0 CANA
SPIB_SOMI (Q 3 110 SPEBt o ¥  h b ~ (SOMI) QSPI
SPIB_D1) " HB
OUTPUTXBARS 5 99 o F XBAR ¥ 8
EQEP1_INDEX 6 110 eQEPL
SD1_C4 7 | SDFM. 4 -
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SR SINE

TEC QXS320-280049%RRevB Y
. B
H 100 PZ | 64PM | 56RSH
GPI032 0 4 8 12 o] ) OF 32
[2CA_SDA 1 I/OD 12C-A i
SPIB_CLK 3 110 SPILB
EPWM8_B 5 0 ePWN ¥ B
LINA_TX 6 64 40 37 0 LIN-A D
SD1_D3 7 I SDFM. 3 ~
CANA_TX 10 o} CANA
GPI1033 0 4 8 12 110 ~/ ¥ 33
[2CA_SCL 1 I/OD 12C-A i
SPIB_STE 3 110 SPEB pa (STE)
OUTPUTXBARALI 5 o} F XBAR ¥ 4
NA_RX 6 53 32 29 | LIN-A
SD1_C3 7 I SDFM. 3 ~
CANA_RX 10 I CANA
GPI1034 0 4 8 12 110 | ¥ 34
OUTPUTXBAR1 1 o} F XBAR ¥ 1
SPIB_D3 2 94 110 SPEBQSPI 1] B
CANO_STBY 3 o} CANA STBY ¥
PMBUSA_SDA 6 I/OD PMBusA
GPIO35 0 4 8 12 110 ~/ ¥ 35
SCIA_RX 1 [ SCHA
[2CA_SDA 3 I/OD 2c-A  f
CANA_RX 5 | CANA
PMBUSA_SCL 6 63 39 36 I/OD PMBuUsA f
LINA_RX 7 | LIN-A
EQEP1_A 9 [ eQEPL ~ A
PMBUSA _CTL 10 | PMBusA LH~”
TDI 15 | JTAG  ~ A
GPI037 0 4 8 12 110 ~ ] ¥ 37
OUTPUTXBAR2 1 o} F XBAR ¥ 2
SPIA D3 2 110 SPLAQSPI 1] B
I2CA_SCL 3 I/OD 2c-A {
SCIA_TX 5 61 37 34 0 SCFA b
CANA_TX 6 0 CANA 0
LINA_TX 7 o LIN-A D
EQEP1_B 9 I eQEPL ~ B
PMBUSA_ALERT 10 I/OD PMBuUsA i H”
TDO 15 0 JTAG FA
GPI039 0 4 8 12 o) ~/ ¥ 39
CANB_RX 6 91 [ CANB
GP1040 0 4 8 12 /o) | ¥ 40
CANO_STBY 1 o CANA STBY ¥
PMBUSA_SDA 6 I/OD PMBusA
SCIB_TX 9 85 o SCHB 0
EQEP1_A 10 I eQEPL "~ A
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SR SINE

TEC QXS320-280049%RRevB Y
. B
H 100 PZ | 64PM | 56RSH
GPI0O41 0 4 8 12 /0 VN
SPIA_CLK 1 /0 SPEA
SCIB_TX 2 o} SCFB
CANA_RX 3 | CANA
EPWM6_A 5 o} ePWAs F A
I2CA_SCL 6 48 I/OD 12C-A i
SD1_D2 EQEP2_A 7 | SDFM. 2 ~
PMBUSA_CTL 9 | eQER2 " A
XCLKOUT 10 | PMBusA LH~”
11 o) FA t pT * H~
Ne A
GPIO2 0 110 Tl OF 42
GPI043 0 /0 ] F 43
GPIlO44 0 /0 ] F 44
GPI0O45 0 I/0 | F 45
GPIO46 0 /0 “ | F 46
GPI047 0 I/0 “ ] OF 47
GPI048 0 /0 ~ | F 48
GPIO49 0 I/0 ] F 49
GPIO50 0 /0 ~ | ¥ 50
GPIO51 0 I/0 /] ¥ 51
GPIO52 0 /0 ] ¥ 52
GPIO53 0 I/O ~/ ¥ 53
GPIO54 0 /0 ] ¥ 54
GPIO55 0 I/0 |/ ¥ 55
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SR SINE

TEC QXS320-280049%RRevB Y
. B
H 100 PZ | 64PM | 56RSH
GPI056 0 4 8 12 I/0 ~ | ¥ 56
SPIA_CLK 1 o] SPLA
EQEP2_STROBE 5 110 eQER2
SCIB_TX 6 65 o) SCFB
SD1 D3 7 I SDFM. 3 ~
SPIB_SIM@SPI 9 110 SPLBL ®» ~ " h ® ¥ (SIMO) QSPI
B_DO) il W e
EQEP1_A 11 I eQEPL ~ A
GPIO57 0 4 8 12 I/0 ~ ] ¥ 57
SPIA_STE 1 o] SPLA pa (STE)
EQEP2_INDEX 5 110 eQER2
SCIB_RX 6 66 I SCHB
SD1 _C3 7 I SDFM. 3 ~
SPIB_SONDSP 9 110 SPEBL ®» ¥  h ® ~ (SOMI) QSPI
IB_D1) " B
EQEP1_B 11 I eQEPL "~ B
GPIO58 0 4 8 12 110 ~/ ¥ 58
OUTPUTXBAR1 5 o} F XBAR ¥ 1
SPIB_CLK 6 110 SPLB
SD1_D4 7 67 | SDFM. 4 ~
LINA_TX 9 o] LIN-A O
CANB_TX 10 o) CANB
EQEP1_STROBE 11 lle} eQEP1
GPI059 0 4 8 12 110 ~/ ¥ 59
OUTPUTXBAR2 5 o} F XBAR ¥ 2
SPIB_STE 6 110 SPLB pa (STE)
SD1_C4 7 92 | SDFM. 4 -
LINA_RX 9 | LIN-A
CANB_RX 10 | CANB
EQEP1_INDEX 11 I/0 eQEP1
test_mode 49 110 A G A
TCK 60 36 33 I UTAG A
™S 62 38 35 110 UTAG A
VREGENZ 73 46 [ b W b A a A [
VSS v Y p  VRES [ VvDDIq
! A
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SI'AR;EE NE QXS320-28004%RevB Y
H* 100 PZ | 64PM | 56RSH
r \ “A pA | D
X1 69 42 39 lle} ' H | Au=g -
W@ r X1 XA 3"
G ” 3.3V Ab GPIO14
p B~ " B~ EF~ A - P
" D oWy A 37w
- Ya o B AD B
3 MCU wv A B -
XRSn 512 @ OSCCLK B
XRSn 2 3 4 p gy A XRSn VDDIOH
We vuw 22kR  10k3 A XRSn
I/1OD VSSH W e T
v 4 100nF A B -
v "H 512 @ OSCCLK p
XRSn - VOB @ F oo W @
p o A p "
tq ) A )
Y ) A
4, 4, 5, 1.2v A VDD bLVSE W
VDD 46, 27, 24, @ v W 20r F ~ A ba p
71, 44, 41, 4 v ®v 4
87 59 53 _ A
VDDA 11, 22 20 3.3V A 3 W e vy 22r
34 F VSSA 7 Af
6000H@100MHz [ 3.3VA
3, 28, 25, 3.3V 110 A @ W@
VDDIO 47, 43, 40, vuo. 1rF A
70, 60 54
38
P / 4 3.3V A a p
/ A 7 1 Wae 20&F
VDDIO_SW 80 53 48 - Ar VvDDIO A
Y a ' TP
VDDIO_SW VDDIO W LA
5, 5,
VSS 45, 26,
72, 45, PAD
36 58
VSSA 12,33 21 19
VSS_SW 82 55 50 ) / A A+
vss A
1) DCDCEN1 ~ AMSEL T By "B A
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SR SINE

TEC QXS320-28004%RevB Y
4.3 H”
43.1 H~
4-2. H”

H~ GPIO 100 PZ | 64PM56 RSH
A0 ADEA 0 | 23 15 13
Al ADEA 1 | 22 14 12
A2 ADEA 2 | 9 9 8
A3 ADEA 3 | 10
A4 ADEA 4 | 36 23 21
A5 ADEA 5 | 35
A6 ADEA 6 | 6 6
A8 ADEA 8 | 37
A9 ADEA 9 | 38
A10 ADEA 10 | 40 25 23
AGPI0224 ADC 224 /0 9 9 8
AGPIO225 ADC 225 1/0 36 23 21
AGPI0226 ADC 226 /0 7 7 6
AGPIO227 ADC 227 /0 39 24 22
AGPI0228 ADC 228 /0 6 6
AGPIO229 ADC 229 I1/0 37
AGPIO230 ADC 230 /0 40 25 23
AGPIO231 ADC 231 1/0 23 15 13
AGPI0232 ADC 232 /0 22 14 12
AGPIO233 ADC 233 /0 10
AGPIO234 ADC 234 /0 35
AGPIO236 ADC 236 1/0 38
AGPIO237 ADC 237 /0 19 12 10
AGPIO238 ADC 238 /0 29 18 16
AGPIO239 ADC 239 1/0 17 11
AGPI0240 ADC 240 /0 28
AGPIO241 ADC 241 /0 41
AGPI10242 ADC 242 /0 8 8 7
AGPIO0244 ADC 244 1/0 21 13 11
AGPI0245 ADC 245 /0 31 19 17
AGPI0246 ADC : 246 1/0 44
BO ADEB 0 | 41
B1 ADEB 1 | 40 25 23
B2 ADEB 2 | 7 7
B3 ADEB 3 |
B4 ADEB 4 | 39 24 22
B6 ADEB 6 | 9 9 8
B8 ADEB 8 | 36 23 21
B15 ADEB 15 | 23 15 13
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SR SINE

TEC QXS320-280049%RRevB Y

H* GPIO 100 PZ | 64PM[56 RSH
co ADEC ~ 0 19 12 10
c1 ADEC ~ 1 29 18 16
c2 ADEC ~ 2 21 13 11
c3 ADEC ~ 3 31 19] 17
c4 ADEC ~ 4 17| 11
c5 ADEC ~ 5 28
Cc6 ADEC ~ 6 7 7 6
cs ADEC ~ 8 39 24 22
C10 ADEC ~ 10 40 25 23
C14 ADEC ~ 14 a4
c15 ADEC ~ 15 23 15 13
CMP1_HNO CMPS$ 0 10
CMP1_HN1 CMPS$ 1 19 12 10
CMP1_HPO CMPS$ 0 9 9 8
CMP1_HP1 CMPS$ 1 19 12 10
CMP1_HP2 CMPS$ 2 18 12 10
CMP1_HP3 CMPS$ 3 10
CMP1_LNO CMPSS v 0 10
CMP1_LN1 CMPSS v 1 19 12 10
CMP1_LPO CMPSS v 0 9 9 8
CMP1_LP1 CMPSS v 1 19 12 10
CMP1_LP2 CMPS$ v 2 18 12 10
CMP1_LP3 CMPSS v 3 10
CMP2_HNO CMPSS3 0 35
CMP2_HN1 CMPSS 1 29 18 16
CMP2_HPO CMPSS 0 36 23 21
CMP2_HP1 CMPSS 1 29 18 16
CMP2_HP2 CMPSS 2 30 18 16
CMP2_HP3 CMPSS 3 35
CMP2_LNO CMPS3 v 0 35
CMP2_LN1 CMPSS v 1 29 8 7
CMP2_LPO CMPSS v 0 36 13 11
CMP2_LP1 CMPSS v 1 29 7 6
CMP2_LP2 CMPSS8 v 2 30 13 11
CMP2_LP3 CMPSS v 3 35 13 11
CMP3_HNO CMPSS 0 8
CMP3_HN1 CMPSS 1 21 8
CMP3_HPO CMPSS 0 7 13 11
CMP3_HP1 CMPSS 1 21 7 6
CMP3_HP2 CMPSS 2 20 13 11
CMP3_HP3 CMPSS 3
CMP3_LNO CMPSS v 0
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SR SINE

TEC QXS320-280049%RRevB Y

H” GPIO[100 PZ | 64PM[56 RSH
CMP3_LN1 CMPSS v 1 21 13 11
CMP3_LPO CMPSS v 0 7 7 6
CMP3_LP1 CMPSS v 1 21 13 11
CMP3_LP2 CMPSS v 2 20 13 11
CMP3_LP3 CMPSS v 3 8 8 7
CMP4_HN1 CMPS8 1 31 19 17
CMP4_HPO CMPS8 0 39 24 22
CMP4_HP1 CMPS8 1 31 19 17
CMP4_HP2 CMPS8 2 31 19 17
CMP4_LN1 CMPS8 v 1 31 19 17
CMP4_LPO CMPS8 v 0 39 24 22
CMP4_LP1 CMPS8 v 1 31 19 17
CMP4_LP2 CMPS8 v 2 31 19 17
CMP5_HN1 CMPSS 1 17 11
CMP5_HPO CMPSS 0 6 6
CMP5_HP1 CMPSS 1 17 11
CMP5_HP2 CMPSS 2 16 11
CMP5_LN1 CMPSS v 1 17 11
CMP5_LPO CMPSS v 0 6 6
CMP5_LP1 CMPSS v 1 17 11
CMP5_LP2 CMPSS v 2 16 11
CMP6_HNO CMPSS8 0 38
CMP6_HN1 CMPSS8 1 28
CMP6_HPO CMPSS8 0 37
CMP6_HP1 CMPSS8 1 28
CMP6_HP2 CMPSS8 2 28
CMP6_HP3 CMPSS8 3 38
CMP6_LNO CMPSS8 v 0 38
CMP6_LN1 CMPSS8 v 1 28
CMP6_LPO CMPSS8 v 0 37
CMP6_LP1 CMPSS8 ¥ 1 28
CMP6_LP2 CMPSS8 v 2 28
CMP6_LP3 CMPSS8 v 3 38
CMP7_HNO CMPS$S 0 41
CMP7_HN1 CMPSS 1 44
CMP7_HPO CMPS$ 0 40 25 23
CMP7_HP1 CMPSS 1 44
CMP7_HP2 CMPS$ 2 43
CMP7_HP3 CMPSS 3 41
CMP7_LNO CMPS$ v 0 41
CMP7_LN1 CMPSS v 1 44
CMP7_LPO CMPS$ v 0 40 25 23
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SR SINE

TELC QXS320-280049%RRevB Y
H~ GPIO| 100PZ 64PM[56 RSH
CMP7_LP1 CMPS3 v 1 [ 44
CMP7_LP2 CMPSS3 v "2 [ 43
CMP7_LP3 CMPS3 v ) [ 41
DACA_OUT I DAGA * o) 23 15 13
DACB_OUT I DACB ¥ 0 22 14 12
PGA1_GND PGA1L [ 14 10 9
PGAL_IN PGAL -~ [ 18 12 10
PGAl_OF PGAL ¥ -7 0 9 9 8
PGA2_GND PGA2 [ 32 20 18
PGA2_IN PGA2 -~ [ 30 18 16
PGA2_OF PGA2 ¥ -7 0 36 23 21
PGA3_GND PGA3 [ 15 10 9
PGA3_IN PGA3 -~ [ 20 13 11
PGA3_OF PGA3 ¥ -t o 7 7 6
PGA4_GND PGA4 [ 32 20 18
PGA4_IN PGM ~ [ 31 19 17
PGA4 OF PGA4 ¥ -7 o 39 24 22
PGA5_GND PGA5 [ 13 10 9
PGA5_IN PGA5 ~ [ 16 11
PGA5_OF PGAS ¥ N s 0 6 6
PGA6_GND PGAG [ 32 20 18
PGA6_IN PGA6 ~ [ 28
PGA6_OF PGA6 ¥ "N 0 37
PGA7_GND PGA7 [ 42
PGA7_IN PGA7 ~ [ 43
PGA7_OF PGA7 ¥ “H B 0 40 25 23
't DAC ~ % 4 A
¢ ADC ~ DAC  %s
VDAC W e VSSA 100pF 8 8 7
A b :r DAC %o
- Wae 1r F
A
ADCEA % A A % W
T T : % 4 A
[f) %0 |7lv q p [
VREFHIA A kW 7 Ve 110 25 16 14
2.2rF A VREFHIA
VREFLOA H
- p B Ab p
%o Vl[ ¥ A
ADEB % A A % W
T e % 4 A
p % N A p "
VREFHIB A kW 7 Ve o] 24 16 14
2.2rF A VREFHE
VREFI® H
- p B Ab o
%o Vl[ ¥ A
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SR SINE

TELC QXS320-280049%RRevB Y
H* GPIO [100 PZ | 64PM[56 RSH
ADEC % A A %o
ot B R %o A
A b % WA |
VREFHIC A kW - 110 24 16 14
We 2.2rF A
VREFHI VREFLO H
- p B Ab b
%o VL[ ¥ A
VREFLOA ADCAY %o 4 I 27 17 15
VREFLOB ADEBY %0 4 I 26 17 15
VREFLOC ADECY %o 4 I 26 17 15
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SR SINE

TELC QXS320-280049%RRevB Y
4.3.2 H~
4-3. H~”
H* GPIO 100 PZ | 64PM[56 RSH
ADCSOCAO ADT ePWM ~ ADC o} 8 74 47 42
¥
ADCSOCBO ADT ePWM ~ ADC o) 10 93 63
¥
5 89 61 55
CANA_RX CANA [ 30 98
33 53 32 29
35 63 39 36
41 48
4 75 48 43
CANA_TX CANA o} 31 99
32 64 40 37
37 61 37 34
26 58
CANO_STBY CANA stby ¥ o) 34 94
40 85
7 84 57 52
10 93 63
CANB_RX CANB [ 13 50 29 26
17 55 34 31
39 91
59 92
6 97 64 1
CANB_TX CANB 0 0 8 74 47 42
12 51 30 27
16 54 33 30
58 67
27 59
CANB stby % o 28 1 2 3
CAN1_STBY 20 100 1 )
EPWM1_A ePWM ¥ A 0 0 79 52 47
EPWM1_B ePWM ¥ B o 1 78 51 46
EPWM2_A ePWN2 F A 0 2 77 50 45
EPWM2_B ePWM ¥ B o 3 76 49 44
EPWM3_A ePWN ¥ A 0 4 75 48 43
EPWM3_B ePWM3 ¥ B o) 5 89 61 55
EPWM4_A ePWM F A o 6 97 64 1
EPWM4_B ePWM ¥ B 0 7 84 57 52
EPWM5_A ePWNE F A o 8 74 47 42
16 54 33 30
EPWM5_B ePWNs ¥ B 0 9 90| 62 56
17 55| 34 31
EPWM6_A ePWN F A o) 10 93 63
41 48
EPWM6_B ePWM ¥ B o 11 52 31 28
EPWM7_A ePWM ¥ A 0 12 51 30 | 27
28 1 2 3
EPWM7_B ePWN ¥ B o 13 50 29 26
29| 100 1 2
EPWMS_A ePWN ¥ A 0 14 96
24 56 35 32
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SWR;EE n= QXS320-280049%RRevB Y
H~ GPIO [100 PZ | 64PM[56 RSH
EPWM8_B ePWM8 ¥ B o 15 95
32 64 40 37
6 97 64 1
10 93 63
EQEP1_A eQEPL ~ A I 28 1 2 3
35 63 39 36
40 85
56 65
7 84 57 52
EQEP1 B eQEPL ~ B I 11 52 31 28
29 100 1 2
37 61 37 34
57 66
9 90 62 56
EQEP1_INDEX eQEP1 110 13 50 29 26
17 55 34 31
31 99
59 92
8 74 47 42
12 51 30 27
EQEP1_STROH eQEP1 110 16 54 33 30
30 98
58 67
EQEP2_A eQEFR2 "~ A 14 96
24 56 35 32
41 48
EQEP2 B eQER2 "~ B [ 15 95
25 57
EQEP2_INDEX eQER2 110 26 58
29 100 1 2
57 66
EQEP2_STROH eQER2 110 27 59
28 1 2 3
56 65
v F A 24 56 35 32
ERRORSTES 0 28 1 2 3
ERRORSTS W 17 ya o 29 100 1 2
|7l b :::' b |7l
) 1T va
A
H~ GPIO 100 PZ | 64PM[56 RSH
GPIOO0 ~/ F0 110 0 79 52 47
GPIO1 ] F 110 1 78 51 46
GPIO2 ) F 2 110 2 77 50 45
GPIO3 ~/ ¥ 3 /o) 3 76 49 44
GPI04 ~] F 4 110 4 75 48 43
GPIO5 ~/ ¥5 110 5 89 61 55
GPIO6 /] ¥6 110 6 97 64 1
GPIO7 “ FT7 110 7 84 57 52
GPIO8 ~/ ¥8 110 8 74 47 42
GPI09 ] F 9 110 9 90 62 56
GPIO10 ~/ ¥ 10 110 10 93 63
GPIO11 T F 1 o) 11 52 31 28
GPIO12 ~ ] ¥ 12 o) 12 51 30 27
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SR SINE

TELC QXS320-280049%RRevB Y
GPIO13 / ¥ 13 I/0 13 50 29 26
GPIO14 /| ¥ 14 110 14 96
GPIO15 /| ¥ 15 I/0 15 95
GPIO16 | ¥ 16 110 16 54 33 30
GPIO17 | F 17 I/0 17 55 34 31
GPIO18 /| ¥ 18A
GPI020 /| ¥ 20 I/0
GPI021 I F 21 /O
GPI022 I F 22A /O
GPI023 | F 23A I/0
GPI1024 | ¥ 24 110 24 56 35 32
GPI025 /| ¥ 25 I/0 25 57
GPI026 /| ¥ 26 I/0 26 58
GPIO27 | F 27 I/0 27 59
GPI028 | ¥ 28 I/0 28 1 2
GPI029 | F 29 I/0 29 100 2
GPIO30 /¥ 30 I/0 30 98
GPIO31 / ¥ 31 I/0 31 99
GPIO32 | F 32 I/0 32 64 40 37
GPIO33 / ¥ 33 I/0 33 53 32 29
GPIO34 | ¥ 34 I/0 34 94
GPIO35 /| ¥ 35 I/O 35 63 39 36
GPIO37 | F 37 I/0 37 61 37 34
GPIO39 | F 39 I/0 39 91
GPIO40 | F 40 I/0 40 85
GPlO41 /I F 4 /0 41 48
GPI042 | F 42 I/0 42
GPIO43 | F 43 I/O 43
GPI044 | F 44 I/0 44
GPIO45 | ¥ 45 I/O 45
GPIO46 | F 46 I/0 46

H” GPIO [100 PZ | 64PM[56 RSH
GPI047 | F 47 I/0 47
GPIO48 | F 48 I/0 48
GPI049 | F 49 I/0 49
GPIO50 | ¥ 50 I/0 50
GPIO51 / ¥ 51 110 51
GPIO52 | ¥ 52 I/0 52
GPIO53 / ¥ 53 I/0 53
GPIO54 | ¥ 54 110 54
GPIO55 | ¥ 55 I/0 55
GPIO56 | ¥ 56 110 56 65
GPIO57 | ¥ 57 I/0 57 66
GPIO58 | ¥ 58 110 58 67
GPIO59 /| ¥ 59 I/0 59 92
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SR SINE

TEC QXS320-28004%RevB
1 78 51 46
8 74 47 42
I2CA_SCL 12C-A i I/OD 27 59

33 53 32 29
37 61 37 34

41 48
0 79 52 a7
I2CA_SDA 12C-A i I/OD 10 93 63
26 58

32 64 40 37
35 63 39 36

29 100 1 2
LINA_RX LIN-A | 33 53 32 29

35 63 39 36

59 92

28 1 2 3
LINA_TX LIN-A O o 32 64 40 37

37 61 37 34

58 67

2 77 50 45
OUTPUTXBAR] ¥ XBAR ¥ 1 O 24 56 35 32

34 94

58 67

3 76 49 44
OUTPUTXBARY ¥ XBAR % 2 o 25 57

37 61 37 34

59 92

4 75 48 43
OUTPUTXBAR] ¥ XBAR ¥ 3 (0] 5 89 61 55

14 96

26 58

6 97 64 1
OUTPUTXBAR{ ¥ XBAR ¥ 4 O 15 95

27 59

33 53 32 29

OUTPUTXBAR] ¥ XBAR ¥ 5 @) 7 84 57 52
28 1 2 3

OUTPUTXBARY ¥ XBAR ¥ 6 O 9 90 62 56
29 100 1 2

H* GPIO 100 PZ | 64PM[56 RSH

OUTPUTXBAR] ¥ XBAR ¥ 7 O 11 52 31 28
16 54 33 30
30 98

OUTPUTXBARY ¥ XBAR ¥ 8 O 17 55 34 31
31 99

PMBUSA_ALEH PMBuUsA i H” I/OD 13 50 29 26
27 59

37 61 37 34

12 51 30 27

PMBUSA _CTL PMBusA LH~" I 26 58
35 63 39 36
3 76 49 44
PMBUSA_SCL PMBuUsA i I/OD 15 95 33 30

16 54 35 32
24 56 39 36
35 63




SR SINE

TELC QXS320-280049%RRevB Y
41 48
2 77 50 45
14 96 34 31
PMBUSA_SDA PMBuUsA i I/OD 17 55
25 57
34 94
40 85
3 76 49 44
SCIA_RX SCFA I 9 90 62 56
17 55 34 31
25 57 2 3
28 1 39 36
35 63
2 77 50 45
8 74 47 42
SCIA_TX SCFA D 0 16 54 33 30
24 56 35 32
29 100 1 2
37 61 37 34
11 52 31 28
SCIB_RX SCHB I 13 50 29 26
15 95
57 66
9 90 62 56
10 93 63 27
12 51 30
SCIB_TX SCIB b 0 14 96
40 85
41 48
56 65
SD1_C1 SDFM 1 - I 17 55 34 31
25 57
SD1_C2 SDFM 2 ~ I 27 59
SD1_C3 SDFM. 3 ~ I 29 100 1 2
33 53 32 29
57 66
SD1_C4 SDFM. 4 ~ I 31 99
59 92
SD1 D1 SDFM. 1 ~ I 16 54 33 30
24 56 35 32
H~ GPIO [100 PZ | 64PM[56 RSH
SD1_D2 SDFM. 2 ~ I 26 58
41 48
SD1_D3 SDFM 3 - I 28 1 2 3
32 64 40 37
56 65
SD1_D4 SDFM 4 ~ I 30 98
58 67
3 76 49 44
SPIA_CLK SPLA 110 9 90 62 56
41 48
56 65
SPIA SIM@QSPIAD SPFAL ®» ~“~ h ®» ¥ (SIMO) 110 8 74 47 42
) QSPI  WB SPL A data[0] 16 54 33 30
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SR SINE

TEC QXS320-28004%RevB Y
SPIA_SONDSPIA_D SPFACL » ¥  h » ~ (SOMI) 110 10 93 63
) QSPI  wB SPIA data[1] 17 55 34 31
SPIA_STE SPFA pa (STE) o] 5 89 61 55
11 52 31 28
57 66
QSPIA_D2 QSPI  wB BPKA data[2] 110 0 79 52 47
1 78 51 46
QSPIA_D3 QSPI B SPIA data[3] 110 4 75 48 43
37 61 37 34
14 96
26 58
SPIB_CLK SPIB o] 28 1 2 3
32 64 40 37
58 67
SPIB_SIM@SPB _D( 7 84 57 52
) SPEBt ® " h » ¥ (SIMO)) 110 24 56 35 32
QSPI  W#B BPI B data[0] 30 98
56 65
6 97 64 1
SPIB_SONDSPB [l SPFBrL » ¥ h & ~ (SOMI) o] 25 57
) QSPI  wB GBPIB data[1] 31 99
57 66
15 95
SPIB_STE SPLB pa (STE) 110 27 59
29 100 1 2
33 53 32 29
59 92
. 12 51 30 27
QSPIB_D2 QSPI 7z B GBPLB data[2] 110 " 50 29 6
QSPIB_D3 QSPI B CBPI B data[3] I/0 15 95
- 34 94
SYNCOUT ePWM I 0 97| 64 1
TDI JTAG A [ 35 63| 39 36
TDO JTAG ¥ 0 37 61| 37 34
P A FH " / Y
VFBSW T HA a p / A~ - 83 56 51
[ L VSWbL VDB
-7 ~ A
VSW p / A ® FA - 81 54 49
X2 ¥ 110 68 41 38
XCLKOUT F A C T ¥ 0 16 54| 33 30
H*  Ne A 41 48
4.3.3
4-4, b
H~* ~
¥ (GPIO) [100 PZ | 64PM 56 RSH
1.2v A @ VDD
LVSE Ve v w 47r F~ 43 463 | 27,4, |24, 41,
VDD A ba p A v ®v 713 87|44, 59| 5,53
A
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SR SINE

TEC QXS320-280049%RRevB Y
VDDA 3.3V A @ W @ 11a 34| 22 20
vy 22r F VSSA Af
6000H@100MHz [ 3.3VA
VDDIO 3.3V 110 A @ 33 47a (28, 43, |25, 40,
W @ vuyolr F~ A 708 88| 60 54
o / A 3.3v A
a p / 4 71 't
VDDIO_SW [ @ 208 F ~ Ak 80 53 48
VvDDIO A T yva
“ p VDDIO_SW VDDIO
A
453 54 |26, 45,
VSS 7234 86| 5,58 PAD
VSSA 1224 33| 21 19
VSS_SW o / A Atk
vss A 82 55 50
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SW‘EE NE QXS320-280049%RRevB
434 a JTAG B
4-5, JTAGL B
H* ~
F (GPIO) [100 PZ| 64PM |56 RSH
TCK JTAG A I 60 36 33
T™S JTAG A 110 62 38 35
i p N p 4 a A
VREGENZ [ VSSv ~y p  VREG I 73 46
[ VDDIO " Y a A
r | ~A pA
D ‘ H Au= 6968 |423 41 (3% 38
a v W @ r
X1X2 X1 XA 37 6 A 3.3v 110
Ab GPIO19 GPIO1&
p B~ " B E~ A
p N R A
37w ¢ Yya o B A
0 B 3 MCU * w v
A B * XRSn 512 @
OSCCLK B p ty
v A XRSn VDDIOy Wa Vv
XRSn o 2.2kR 10kB A XRSn I/OD 2 3 4
VSS H W @ A B
v 4 100nF A
B Ny v "H 512 OSCCLK
p XRSn * VOA @
o Wa p 2% A
p "7t a 5]
* A P "7t g
D A
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S/RRYSINE
TEC QXS320-28004%RevB Y
4.4.1 GPIO
0 4 8
1 2 3 5 6 7 9 10 11 13 | 14 | 15
C 12
GPIOO | EPWMI1A | QSPIA D2 I2CA_SDA|
GPIOL | EPWM1B | QSPIA D2 I2CA_SCL
OUTPUT | PMBUSA |
GPIO2 | EPWM2A SCIA_TX
XBARL | SDA
OUTPUT OUTPUT | PMBUSA |
GPIO3 | EPWM2B SPIA_CLK| SCIA_RX
XBAR2 XBAR2 | SCL
OUTPUT
GPIO4 | EPWM3A | QSPIA D3 CANA TX
XBAR3
OUTPUT_
GPIOS | EPWM3B CANA_RX| SPIA_STE
XBAR3
SPIB_SO
OUTPUT_
GPIO6 | EPWM4A SYNCOUT| EQEP1_A| CANB_TX| I(QSPIB_
XBAR4
D1)
SPIB_SIM
OUTPUT_
GPIO7 | EPWM4B EQEP1 B| CANB_RX| O(QSPIB |
XBARS5
DO)
SPIA_SIM
EQEP1_
GPIO8 | EPWM5SA | CANB_TX| ADCSOCA SCIA_TX | O(QSPIA_| 12CA_SCL
STROBE
DO)
OUTPUT_| EQEP1_
GPIO9 | EPWMSB | SCIB_TX SCIA_RX | SPIA_CLK
XBAR6 | INDEX
SPIA_SO
GPIO10 | EPWM6BA | CANB_RX| ADCSOCH EQEP1 A| SCIB_TX | I(QSPIA | I2CA_SDA
D1)
OUTPUT_
GPIO11 | EPWM6B | SCIB_RX EQEP1 B| SCIB_RX | SPIA_STE
XBAR7
EQEP1_ PMBUSA |
GPIO12 | EPWMT7A | CANB_TX| QSPIB_D2 SCIB_TX
STROBE CTL
EQEP1_ PMBUSA |
GPIO13 | EPWM7B | CANB_RX| QSPIB_D2 SCIB_RX
INDEX ALERT
OUTPUT_| PMBUSA |
GPIO14 | EPWMSA | SCIB_TX SPIB_CLK| EQEP2_A
XBAR3 | SDA
OUTPUT_| PMBUSA |
GPIO15 | EPWMSB | SCIB_RX | QSPIB_D3 SPIB_STE| EQEP2_B
XBAR4 | SCL
SPIA_
SIMO OUTPUT_ EQEP1_ | PMBUSA
GPIO16 CANB_TX EPWM5_A SCIA_TX | SD1_D1 XCLKOUT
(QSPIA D XBAR7 STROBE | SCL
0)
SPIA_SOM
OUTPUT_ EQEP1_ | PMBUSA
GPIO17 | I(QSPIA_ | CANB_RX EPWM5_B SCIA RX | SD1_C1
XBARS INDEX SDA
D1)
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SARRYSINE
TEC QXS320-28004%RevB Y
GPIO18_ PMBUSA | XCLK
SPIA_CLK| SCIB_TX | CANA_RX| EPWM6A | I2CA SCL| SD1 D2 | EQEP2_A
X2 scL ouT
GPI020
GPIO21
GPI022_| EQEP1_ST
SCIB_TX SPIB_CLK| SD1 D4 | LINA TX
VFBWS | ROBE
GPI023_
VSW
SPIB_SIM
OUTPUT_ PMBUSA | ERRORS
GPI024 EQEP2_A EPWMS_A| O(QSPIB_| SD1 D1 SCIA_TX
XBAR1 scL TS
DO)
SPIB_SON
OUTPUT_ PMBUSA |
GPI025 EQEP2_B I(QSPIB_ | SD1_C1 SCIA_RX
XBAR2 SDA
D1)
OUTPUT_| EQEP2_ | CANO_ | OUTPUT_ PMBUSA |
GPI026 SPIB_CLK| SD1_D2 I2CA_SDA|
XBAR3 INDEX STBY XBAR3 CTL
OUTPUT_| EQEP2_ | CAN1_ | OUTPUT PMBUSA |
GPI027 SPIB_STE| SD1_C2 I2CA_SCL
XBAR4 STROBE | STBY XBAR4 ALERT
CAN1_ OUTPUT_ EQEP2_ ERRORS
GPIO28 | SCIA RX EPWM7_A EQEP1 A| SD1 D3 LINA TX | SPIB_CLK
STBY XBARS5 STROBE TS
CAN1_ OUTPUT_ EQEP2_ ERRORS
GPIO29 | SCIA_TX EPWM7_B EQEP1 B| SD1_C3 LINA_RX | SPIB_STE
STBY XBARG INDEX TS
SPIB_SIM
OUTPUT_| EQEP1_
GPIO30 | CANA_RX O(QSPIB_| SD1 D4
XBAR7 | STROBE
DO)
SPIB_SON
OUTPUT | EQEP1_
GPIO31 | CANA TX I(QSPIB_ SD1 c4
XBARS | INDEX
D1)
GPIO32 | 12CA_SDA SPIB_CLK| EPWMS_B LINA TX | SD1 D3 CANA TX
OUTPUT_
GPIO33 | 12CA_SCL SPIB_STE LINA_RX | SD1_C3 CANA_RX
XBAR4
OUTPUT_ CANO_ PMBUSA _|
GPI034 QSPIB_D3
XBAR1 STBY SDA
PMBUSA | PMBUSA |
GPIO35 | SCIA_RX I2CA_SDA| CANA_RX LINA_RX | EQEP1_A DI
scL CTL
OUTPUT_ PMBUSA |
GPIO37 QSPIA_D3| 12CA_SCL| SCIA_TX | CANA_TX| LINA_TX | EQEP1_B TDO
XBAR2 ALERT
GPIO39 CANB_RX
CANO_ PMBUSA |
GPI040 SCIB_TX | EQEP1_A
STBY SDA
PMBUSA |
GPIO41 | SPIA_CLK| SCIB_TX | CANA_RX| EPWMS6A | 12CA_SCL| SD1_D2 | EQEP2_A XCLKOUT
scL
GPI042
GPI043
GPI1044
GPI045
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STRRYSINE ,
TEC QXS320-280049%RRevB Y
GPIO46
GPI1047
GPI1048
GPI1049
GPIO50
GPIO51
GPIO52
GPIO53
GPIO54
GPIO55

SPIB_SIM
EQEP2_
GPIO56 | SPIA CLK SCIB_TX | SD1_D3 | O(QSPIB_ EQEP1_A
STROBE
DO)
SPIB_SOM
EQEP2_
GPIO57 SPIA_STE SCIB_RX | SD1_C3 1(QSPIB_ EQEP1_B
INDEX
D1)
OUTPUT_ EQEP1_

GPIO58 SPIB_CLK| SD1_D4 | LINA_TX | CANB_TX

XBAR1 STROBE

OUTPUT_ EQEP1_
GPIO59 SPIB_STE| SD1_C4 | LINA_RX | CANB_RX

XBAR2 INDEX

4.4.2 ADC ~ AGPIO”

GPIO o H GPIO224-GPlO255 b - 3 4 AGPIOA T
~ Fw A 7 A a W GPIO u
A GPHAMSEL ' b A
‘ © dv/dt” H” [ AGPIO™ ¢ H™ " 0
y A~ G woot L [ AGPIO H~ A

a7




SARRYSINE .
TEC QXS320-280049%RRevB Y
443 GPIO ~ X-BAR
~ X-BAR ¢ H” ¢ GPIO [ b P - ADCa eCAPa ePWM
T ° 45" A 481 €3 ~ X-BAR A ’ ~ X-BAR - a
€ QXS320F280049RevBa Y1 1 "7 X-BAR~ A
GP!OU | Asynchronous e P eCAP1
! Synchronous : Input X-BAR »  eCAP2
GPIOx —| Sync. + Qual. > »  eCAP3
»  eCAP4
| eCAP5
L L LLTTTTTTTT] ~Other SourcesHuzre »_eCAPG
ECLCLLLCPREREEERE HeCAE
S99 535055 2353333 3 —INPUT[16: 1] 150
Oofoooooddof o o i
ZZZZZZZZZZZZZZZ Z
vy TZT, TRIP1—
TZZ, TRIP2—
TZ3, TRIP3—»
TRIPE—
4—| XINT1 f ; TRIP4 ——»
cpupie [+ XINTZ < > TRIPS —»| ePWM
4— XINT3 |« > Modules
CLA  |4— XINT4 |« . $E:E§ —¥
+—{ XINT5 | : ;pavig TRIPS :
i 3 TRIP10 ——
- TRIP11 ——
- TRIP12 —»
Other
Sources
ADC  |[4+——ADCEXTSOC
EXTSYNCIN1 ———™ oPWM and eCAP
EXTSYNCIN2Z —p  Sync Chain
Other Sources
YYVYYVYY
Qutput X-BAR ‘
4-5. © X-BAR
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SR SINE ,
TEC QXS320-28004%RevB Y

4-8. © X-BAR

INPUT 1 eCAPxa ePWM X-BARa ePWM[TZ1,TRIP1]a ¥ X-BAR

INPUT 2 eCAPxa ePWM X-BARa ePWM[TZ2,TRIP2]a ¥ X-BAR

INPUT 3 eCAPxa ePWM X-BARa ePWM[TZ3,TRIP3]a ¥ X-BAR

INPUT 4 eCAPxa ePWM X-BARa XINT1a # X-BAR

INPUT 5 eCAPxa ePWM X-BARa XINT2&a ADCEXTSOCa EXTSYNCIN1a ¥ X-BAR

INPUT 6 eCAPxa ePWM X-BARa XINT3a ePWM[TRIP6]a EXTSYNCIN2& # X-BAR

INPUT 7 eCAPxa ePWM X-BAR

INPUT 8 eCAPxa ePWM X-BAR

INPUT 9 eCAPxa ePWM X-BAR

INPUT 10 eCAPxa ePWM X-BAR

INPUT 11 eCAPxa ePWM X-BAR

INPUT 12 eCAPxa ePWM X-BAR

INPUT 13 eCAPxa ePWM X-BARa XINT4

INPUT 14 eCAPxa ePWM X-BARa XINT5

INPUT15 eCAPx

INPUT16 eCAPx

49



S/RRYSINE ,
TEC QXS320-28004%RevB Y
444 GPIO ¥ X-BAR ePWM X-BAR
F X-BART fle [ GPIO ¥ AePWM X-BAR [ fj e [ @
ePWM FA 46 v ¥ X-BAR  ePWM X-BAR A ¥ X-BAR
ePWM X-BAR H ~ & & QXS320F280049RevBa Yi T X
BAR~ A
—CTRIPOUTH =
—CTRIPOUTL P
{Dutput X-BAR only)
CMPSSx :j: S
—CTRIPH P
—CTRIPL Pl (ePWM X-BAR only)
Emg)ﬂsgi:ﬁ” - EXTSYNCOUT————
| OUTPUTH
ADCSOCAO | OUTPUTZ
—-ADCES0CAD—————— » OUTPUTS
Select Ckt - Output »l GUTPUTS (i'mo
*  XBAR »| ouTRUTS Lx
ADCSOCBO | ADCSOCEO , » OUTPUTE
Select Ckt | OUTPUTT
 OUTPUTE
eCAPx HECAPxOUT————
L EVT1 -
ADCx :ESE » » TRIP4
L EVT4 » » TRIPS
P »| TRIPT All
> » TRIPS
] L INPUT1-6 - X-BAR > ePii
Input X-BAR NPT 14 > ey Modules
(aPWM X-BAR anly) : TRIETT
| TRIP12
CLAHALT —CLAHALT: »
—FLT1.COMPH P
—FLT1.COMPL » X-BAR Flags
I :D—b * (shared)
I
SDFMx I
—-FLT4 COMPH »
—FLT4.COMPL »
4-6. ¥ X-BAR ePWM X-BAR
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SR SINE

TELC QXS320-280049%RRevB Y
45 p it 7l
QXS320F280049RevB': W' Y 5-11 € 34
1 A GPIO i Ty ) Aw @K
~ ~ Boot ROM T GPIO o A 51
L b A
4-9. p ]
B P
(XRSn = 0)
GPIOx ~  AGPIO it @
GPIO35/TDI
GPIO37/TDO
VREGENZ W
i N h
(1) T ROM p A
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SVRRYSINE .
TEC QXS320-28004%RevB Y
46 @
G a  QXS320F280049RevB  w Y 4101 e a i
pA 4107 Y N i A 410 e -
4 A
4-10. g
H” \ “ 1A
(@]
DACx_OUT - o 4.7kB [ VSSA
[w}
PGAX_OUTF - o 4.7kR [ VSSA
[w}
- DACx_OUT o [ VSSA
o [ VSSA
PGAx_OUTF
PGAX_GND [ VSSA
VREFHIX VDDA T a ADC DAC
VREFLOX [ VSSA
GPIOX
E2
A K Vv i p
TDI GPIO ¢ ~ A
GPIO35/TDI o b
o it
TDO T GPIO- JTAG ° c ¥
GPIO37/TDO N G oA z vy o "
A
o P
o) st
VREGENZ a p 41 1+ [ VvDDIO
X1 RS
X2
VDD VDD a A
VDDA a F t [ VDDIOA
VDDIO VDDIO a A
VDDIO_SW [ VDDIOA
H” 1A
VSS VSS [ A
VSS_Sw [ VSSA
VSSA a t [ VSSA
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SR SINE

TELC

QXS320-28004%RevB Y
)
5.1 v
p I b o 3 ~ (1
5-1 \'
a v v i
VDDIQ VSS %o -0.3 4.6 Y,
A VDDAVSSA %o -0.3 4.6
VDP VS8 %o -0.3 15 v
VDDIO VDDIO_SW H
4 -03 0.3 Y
" A VIN(3.3V) -0.3 4.6
Y
F oA \O -03 4.6
" ( )" 1K (MN <VSS MN >
-45 45
VDDIO)
~ B @ " )" IIKANALJGIN < VSSAMN > mA
VDDA -45 45
- IIKTOTA(VIN < VSS/VSSA VIN > -45 45
VDDIO/VDDA)
¥ F ( ) louT -45 45 mA
TA -40 150 N
b T -40 150 N
® T sig -65 150 N
~ 1" oz % v LovT ) A w z v
b ) VA b Ky 1T 5.3 p N b A
G v " R ) A
s 3 S AV Y VSSY %A
~ 3 p a W P r g A
4 @ B W o 4mAA ~ o N b~ 4 VDDIO/VDDA
A7 w oA i T A
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ST
QXS320-28004%RevB Y
52 ESD
5-27° ESD
ICRRE
QXS320F280049RevB
- o (Y] o
MESD) (ESD) L (HBM™ ANSVESDAUEDEESOOlD %o 400
H  » (CDM . ANSI ESDA/JEDEGS 002 8100 v
" 1" JEDEC JEP155 500V HBMH % ESD L n A
~ 2 JEDEC JEP157 250V CDNVH % ESD L n A
5.3 )
5-3. P b
Veorooio MAX +\é0mé2)
VDDIO VDD BOR 3.3 3.6 v
BOR 2.8 3.3 3.6
VDD 1.08 1.2 1.32 \Y
VSS 0 Vv
VSSA 0 \Y
TJ S ® -40 125

(DTJ=105NYy:: b A

S S

FZ28004x
VDDIO
Cperating
Range

+10%
Recommended
System Voltage
0% — Regulator Range
¥
=5.1% I v
—51% y BOR Guard Band
Vm
Internal BOR Threshold
—14.8% r
=15.1%

7

5-1t

/

54



SR SINE

TELC

QXS320-280049%RRevB
54 w
T % V. 9 p° b - A
0 i A 541 1 F=x v A
54.1 " ~
p b o h 3 ~ A
[ V “ h 100Mhz ™ Vnom 30N
5-4,
& | ) | vl v ]| v i B
b
| DD VDD ® 115 150 mA
| DDO VDDIO 25 80 mA
| DDA VDDA 20 50 mA
"~ IDLE
| DD D G VDD ® ¥ CPUGc 80 100 mA
IDDIO | » & VDDIO ¥ . 2.0 8 mA
IDDA | P © W VDDA XCLKOUT 1.5 3 mA
~ STANDBY
| DD 4 VDD ® ¥ CPUG 44 60 mA
IDDIO 4  VDDIO ¥ ) 2.0 8 mA
IDDA | ® ¢ 4 VDDA ¥ XCLKOUT 1.5 3 mA
A ~ HALT
| DD p GA VDD ®  N¥CPUGA 3 20 mA
IDDIO | » 6 A VDDIO ¥ . 2.0 8 mA
DDA | ® G A 7, VDDA ¥ XCLKOUT 05 |1 mA
(1)IDD v VDD ¢ b ol VA 6p VREG /
A VDD G VDD v 4A “bp VREG /
" T v A
542 b
541 °~ 542 543 ¥ L v A
i [ A v 0 Yh pAY W



SR SINE

TEC

QXS320-280049%RRevB Y

0 ¢ RAM T A

0 FLASH G A
. 10 b " Ky p A
. oa yYWw H ‘ SPI-A  SPI-B SCI-A SCI-C;l2C-A CAN-A  CAN-B’
LIN-A’ PMBus-A

ePWM-1 ePWM-3 6@  :'* 5MHz ¥ A
. EPWM-4 EPWM-7 G HRPWM ~ 6a it 25MHz ¥ A
., CPU A

CPU FIR16 A

DMA 328D A
. ADC A
. DAC willkHz T 4A

PGAA

. CMPSS v W 100kHz A
. SDFM A

eCAP-1 eCAP-7 6 APWM NC) W 250kHzA

eQEP A

. A
5.4.3 i

5284 532 54 3 Bt L H o T 7 A 5417
b VNowm A @ o A ) A

VDDp 3 Y b 4 v~ 5-5 AA
1 h Y oup Y by T A

55 =, b1 A A oI ) G A A
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SR SINE

TELC
QXS320-28004%RevB Y
100

: i 1DoI0

b bbio sl IDDA ) _—
~ 4515) - IDDA _ /
E ;2 B % s /
E sor g a0 / }
axr - o —

15 ___7__,___————*"_ wf

]2 7 _I L L 1 1 1 1 1 L

00 |ID 2‘0 3'0 IID 50 EID 70 BID QIO \;O nﬂ 10 20 a0 40 50 B0 0 B0 a0 100

Frequency (MHz) Fraquency (MHz)
5-2 b T 5-3. b ” -p VREG
b

sl ~ 20

80 [—— oo _— 18

=l DDA //// 6k
4ol - uk
E k=] o /// - ‘é 12
E 2 : _— ~ E 10 i
K _— °r

15 _— al

10 ’/’/ e - 2

50 \ID 2‘0 SID IIO E:) Elﬂ ;0 Eln 9'0 m‘G 0~50 -40 -20 1] 20 ﬂlﬂ Eln Bln 1;0 |2IO 1-:0 1;0

Frequency (MHz) Temperature (°C)
54. b To- 5-5A ~ HALT" b T (©
' vV vora A
544
QXS320F280049RevB Lu,W v ‘
o4 W ¥ Y TH O Yw HWwIi IDLE

STANDBYA

o i

(RAMT

0 Fw
0 @ W e
Tba K v
A
LPMT v

-

>

VDDA

a

~

B(PCLKCRX)A i

AT Y a  PCLKCRx
Y 0 @& QXS320F280049RevBa
5- 5. R ¢
| oo ~ mA

ADE 0.8
CAN 1.1
CMPSS 0.4
CPUTimer 0.1

~

Y
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SRR SIIN=

TEC QXS320-28004%RevB Y
DAC 0.2
DMA 0.5
eCAP1 eCAP5 0.1
eCAP6 eCAP? | 04
ePWM 0.7
eQEP 0.1
HRPWM 0.8
12C 0.3
LIN 0.4
PGR 0.2
PMBUS 0.3
SCl 0.2
SDFM 0.9
SPI 0.2
DCC 0.1
100MHz  PL[ 229

N Aa PCLKCRXx ' A el @

D ¥ A

o No A eCAP6 eCAP73 " y Y

HRCAPA
- C.ora A
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SARRY SINE
TEC QXS320-280049%RRevB
55
p N h 3 ~ A
5-6.
a B v T v v {8
b 10
lomlon Vv \VDDIO*0.8
Vou F oA l.=100&A \VDDIOO.1 \
| o=lol \Y 0.4
\VA Y
o oA le=1008A 0.1 v
o ¥ -16 mA
Lo v 16 mA
R ¥ ¥ 22 R
R, ¥ v F 22 R
Vi AT 3.3V 2.0 Vios0.3 v
v, v 4" 33V VSS0.3 0.8 Vv
VHYSTERESIS - 220 mV
7l v VDDIO=3.3V
ABAL T 114 Vi=VDDIO 65 é A
I PULLDOWN - >
W ~ A VDDIO=3.3V
aAl " Vi=VDDIO 65 éA
VDDIO=VDDA=3.3V
I PULLUP - - \/|N=0V 60 e A
GPIO23_VSW 4
GPIO ¥
GPIO23 VSW [0V OMVDDI O 60
" 0.2
IADCINB3/ VDAC : e A
PGAX OF ~ |0V WV DD
IADCINB3/VDAC 4 22
PGAX_OF 05
GPIO23_VSW 2
- GPIO pF
Cl GP1023_VSW 100
VREB BOR
Vosom/ooio VDDIE: B4 1.8 Vv
Viomooio VDDIO B4 2.0 Vv
S T s n w 1T G 4-9
S i Y a 5-17A




STA'\;EE nE QXS320-28004%RevB Y

5.6
5.6.1 PK
"'5‘ NI W ~ ffm~
R] 76 b
RT 24.2 b
RI' ( kPCB) 46.1 0
373 150
RI.. 34.8 250
326 500
0.2 0
PSior 04 150
23.8 0
22.8 150
224 250
Pl \ 21.9 500
"1 " v G6JEDEC y 2S2P (Theta JC [RI JC]v v 6 JEDEC ¥
isop "~ i A = H ~ a " EIA/JEDEC %o:
. JESD512 P - ( )
. JESD513
. JESBIL-7
. JESBL-9 M !
©Z 1fm= No
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SR SINE

TELC QXS320-280049%RRevB Y
5.6.2 PZ
a N/ W ~ fim~ 7
Fﬂcl 7.6 b
R] 24.2 b
F§AI( kPCB 46.1 0
37.3 150
R 34.8 250
32.6 500
0.2 0
0.4 150
PSiar 0.4 250
0.6 500
23.8 0
22.8 150
Psiz 204 250
21.9 500
5-8.PZ
"1 " v G6JEDEC y 2S2P (Theta JC [RI JC]v - ¢ JEDEC y
isop "~ ° " EIA/JJEDEC
Y%o0.
. JESD512 D -
. JESD513
. JESD517
., JESD519 M
~ 2 1fm= Ne
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SR SINE

TEC QXS320-280049%RRevB Y
5.6.3 PM
5-9.PM
& N W ~ ¥~ @
Rix 12.4 b
Ris 25.6 b
R . kPCB 51.8 0
42.2 150
R Toua 394 250
36.5 500
05 0
_ 0.9 150
Psir 11 250
14 500
25.1 0
_ 23.8 150
PSiis 0 234 250
227 500
S 1T ' \% G JEDEC ¥y 2S2P (Theta JC [R'I' JC]v - \Y; ¢ JEDEC
1Sop "~ i A = H ~ & EIA/JJEDEC %o:
. JESD51Z
. JESD513
. JESD5I7
. JESD519 M !
" 27 1fm= No
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SR SINE

TEC QXS320-280049%RRevB Y
5.6.4 RSH
5-10. RSH
a N /W® "~ Ifm~ @
R U 11.9 b
R Us 33 b
R . kPCB 25.8 0
17.4 150
R, . 15.1 250
134 500
0.2 0
0.3 150
PSisn 0.4 250
0.4 500
33 0
3.2 150
Psie b 32 250
3.2 500
Rl 0.7 0
"1 " v G6JEDEC y 2S2P (Theta JC [RI JC]v v 6 JEDEC ¥
isop "~ i A = H ~ & EIA/JJEDEC %o:
. JESD512 D -
. JESD513
, JESD517
. JESD519 M !
" 27 1fm= No
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STARRYSINE

TEC QXS320F28004RevB 2%
57 H
b * IDD IDDIO b A 7
w - A (Ta) "
A h Ty b A N 0 G T
p A Tcas€ r YT o1 A
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SR SINE

TEC QXS320-280049%RRevB Y
5.8
ey A
ADCa PGAa D a Buffered DAC CMPSSA
: 0o
1 &
-ADCa  VREFHIx VREFLOXx
VREFHIx A" : o A4 % A
o A % = w0V 33V 0V 25VA
Buffered DACY VREFHIX VREFLOx4Y  %oA
i ~ " DAC Yy VDAC VSSAuU  %oA
- DACa VDDA VSSA
i ~ " DAC a VDAC VSSA A
a
i Buffered DAC ¥ a ~ a PGAw b ADC ~
ip [ ADC: VREFLO 6 Z %o
5-6  =*,100pin  PZLQFP A
5-11L € 3 Lp A 5121 e H~ A 59 = Ne

~

A
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Y

VREFHIA

VREFHIB, VREFHIC
VREFLOA
VREFLOB, YREFLOC

AQ/B1S/C15IDACA_OUT
ANDACB_OUT

A3

Misc.Analog

Temp.
o AGPIOs
| —

{ Analog Group 1 N\

1_OF
co
PGA1_IN
PGA1_GND

B2/CEPGAI_OF
cz

PGA3_IN
PGA3_GND

AG/PGAS_OF
c4
PGAS_IN
PGAS_GND

PGA1

cmpPSs1
put MUX
> Analog Group 3 :

PGA3

CMPSS3
Input MUX
: Anaiog Group 5 <

PGAS

CMPSS5
put MUX

{ Analog Group 2 N

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

a3
ABIPGAS_OF
C5IPGAG_IN

B0
AN0B1C10/PGAT_OF

PGAT_IN
PGAT_GND

> Analog Group & <

PGAB

1

CMPSSE
input MUX
{ Analog Group 7 \

i

5-6

SR
CMP2_LP

Filter

CMP3_HP

— CTRIPOUT2L  [CWPS P

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

Filter

CMP3_LN

CMP3_HN

CMP2_LP
BT

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

+—L— CTRIPOUTAL

) G

Digital
Filter

CMPSS inputs

CMPT_HP
1
CWP7_HN

eMPT_LR

Digital

Filter

" 100pin PZ LQFP -

—L CTRIPaH
> CTRIPOUTAH

> CTRIPAL
—{—> CTRIPOUT4L

—{ > CTRIPSH
> CTRIPOUTSH

"> CTRIPSL
(—{—> CTRIPOUTSL

—r— cTRiPeH
—{— CTRIPOUTEH

[—{— GTRIP6L
[0 CTRIPOUTSL

—E=> CTRIPTH
—=+=—> CTRIPOUTTH

—E= CTRIPTL
——F_ CTRIPOUTTL
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N=

QXS320-28004%RevB

Y

VREFHIA >

VREFLOA >

{ Misc.Analog

AOIBASIC1S/DACA_OUT
ALDACE_OUT

A2BBIPGA1_OF [y

Temp
o AGPIOS

—
4 Analog Group 1 \

PGA1

COPGAI_IN
PGA1_GND!
PGA3_GND/
PGAS_GND

CMP3S51
input MUX
: Analog Group 3 <

B3VDAC
B2IOGIPGA3_OF

PGA3

C2IPGAI_IN >

CMPSS3
input MUX
> Analog Group 5 <

ABIPGA5_OF >
C4PGAS_IN >

I T ¥ 1

A4BBIPGAZ_OF [__———3

PGAS
CMPSSS
input MUX
{ Analog Group 2 3\

PGAZ

i

C1IPGAZ_IN 3
PGAZ_GND!

PGA4_GND!
PGAS_GND

CMPSS2Z
input MUX
> Analeg Group 4 <

PGA4

I

_OF
C3PGA4_IN

CMPSS4
input MUX

AoBticin [ >

Analeg Group 7

CMPSST
input MUX

5-7

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

Comparator Subsystem 4

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

—C>CTRIPOUTIH

— = CTRIPIL
> CTRIPOUTIL

CWPZ_HP

Jcmpz_HN

cMP2_LN
) G
G

—(— CTRIPZH
L CTRIPOUT2H

CWP3_HP

P2

CMP3_LN

) G

CMP4_HN

CMP4_LN

Digltal

—{ > CTRIP4H
—C—CTRIPOUT4H

> CTRIPL
—C CTRIPQUTAL

=L CTRIPSH
(——C"> CTRIPOUTSH

—{> CTRIPSL
L= CTRIPOUTSL

—— CTRIP2L CMPS5_LN

—— cTRIPOUT2L  JCWPS LF
CMPT_HP

= CTRIP3H

—C— CTRIPOUT3H

—{— CTRIP3L

—L— cTRIPOUT3L T A

CMPSS Inputs

64pin PM LQFP ~

—{— CTRIPTH
—{— CTRIPOUTTH

> CTRIP7L
—{— CTRIPOUTTL
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Y

—r— CTRIPAH
fe > CTRIPOUT4H

= CTRIP4L
—{ CTRIPOUTAL

> CTRIPTH
—— CTRIPOUTTH

—L— CTRIF7L
> cTRIPOUTIL

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

5-8

~ 56pin RSH VQFN -
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SRRY! =
TELC|

QXS320-28004%RevB Y
~ }4 ] -
5-9 v A « P U @
A H~ H~ A
PGAX_OF
Gx ADCC
PG N CMPx_HP
Gx_ADCAB
Gx_ADCAB
Gx_ADCC CMPx_HN
Gx_ADCAB
aancc CMPx_LN
PGAx OF
Gx ADCC
FeRx IN CMPx LP
Gx_ADCAB
Gx_ADCAB Gx_ADCAB
PGAX_OF PGAX_OF
Gx_ADCC Gx_ADCC
| PGACTL[FILTRESSEL]
I
|
PGAX_IN
e PGAX_OUT
PGAX GND

bk
(o]
P
10
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SR SINE

TEC QXS320-280049%RRevB Y
5-11. bp
100 64 56 AlO "
PZ | PM IRSH| Apca | ADCB | ADCC PGA DAC v v
VREFHIA - 25
VREFHIB ; 16 | 14
24
VREFHIC -
VREFLOA - 27 AL3
VREFLOB - 17 | 15 B13
26
VREFLOC - c13
CMPL
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A3 G1_ADCAB 10 A3 =3 =0 =3 =0 AI0233
HPMXSEL LPMXSEL
A2/B6/PGAL_OF PGAL_OF 9| 9| 8 A2 B6 PGAL_OF = = Al0224
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
co G1_ADCC 19 co =1 =1 =1 =1 AI0237
12 | 10
HPMXSEL LPMXSEL
PGAL_IN PGAL IN 18 PGAL IN =2 =2
PGAL GN
PGAL_GND PGALGND | 14 | 10 | 9 P
PGAL OU HPMXSEL LPMXSEL
. PGAL_OUT® ALl B7 T S¢ =4
CMP2
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A5 G2_ADCAB 35 A5 =3 =0 =3 =0 AI0234
HPMXSEL LPMXSEL
A4/BBIPGA2_OF PGA2_OF 3% | 23| 21| A B8 PGA2_OF =0 =0 AI0225
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c1 G2_ADCC 29 c1 =1 =1 =1 =1 AI0238
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® AL2 B9 T =4 =4
CMP3
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
B3/VDAC G3_ADCAB 8 8 7 B3 VDAC = = = =0 AlO242
HPMXSEL LPMXSEL
B2/C6/PGA3_OF PGA3_OF 717168 B2 c6 | PGA3 OF =0 =0 AI0226
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c2 G3_ADCC 21 c2 =1 =1 =1 =1 AlO244
Bu HPMXSEL LPMXSEL
PGA3_IN PGA3_IN 20 PGA3_IN = =

70




SR SINE

TEC QXS320-280049%RRevB Y
a B a B
100 | 64 | 56 AlIO ~
PZ | PM IRSH| Apca | ADCB | ADCC PGA DAC v v
PGA3_GN
PGA3_GND PGA3GND | 15 | 10 | 9 D
PGA3_OU HPMXSEL LPMXSEL
- PGA3_OUT® B10 c7 T =4 =4
CMPa
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
B5 G4_ADCAB B5S =3 =0 =3 =0 AI0243
HPMXSEL LPMXSEL
B4/C8/PGA4_OF PGA4_OF 39 | 24 | 22 B4 c8 | PGA4 OF =0 =0 Al0227
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c3 G4_ADCC c3 =1 =1 =1 =1 AI0245
a1 | 19 | 17
HPMXSEL LPMXSEL
PGA4_IN PGA4_IN PGA4_IN = =
PGA4_GN
PGA4_GND PGA4 GND | 32 | 20 | 18 D
PGA4_OU HPMXSEL LPMXSEL
. PGA4_OUT® B1L co T =4 =4
CMP5
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A7 G5_ADCAB A7 =3 =0 =3 =0 AI0235
HPMXSEL LPMXSEL
A6/PGA5_OF PGA5_OF 6 6 A6 PGA5_OF 3 = AI0228
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c4 G5_ADCC 17 c4 =1 =1 =1 =1 AI0239
1
HPMXSEL LPMXSEL
PGA5_IN PGA5_IN 16 PGA5_IN =2 =2
PGA5_GN
PGA5_GND PGA5 GND | 13 | 10 | 9 o
PGA5_OU HPMXSEL LPMXSEL
- PGA5_OUT® Al4 T =4 =4
CMP6
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
A9 G6_ADCAB 38 A9 = = = =0 AI0236
HPMXSEL LPMXSEL
ABIPGA6_OF PGA6_OF 37 A8 PGA6_OF =0 =0 AI0229
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
cs5 G6_ADCC cs5 =1 =1 =1 =1 AI0240
28
HPMXSEL LPMXSEL
PGA6_IN PGA6_IN PGA6_IN = =
PGAG_GN
PGA6_GND PGA6_GND 32 | 20| 18 D
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a B a B
100 | 64 | 56 AlIO ~
PZ | PM IRSH| Apca | ADCB | ADcC | PGA DAC v v
PGA6_OU HPMXSEL LPMXSEL
- PGA6_OUT® ALS T =4 =4
CMP7
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
BO G7_ADCAB il BO =3 =0 =3 =0 AI0241
HPMXSEL LPMXSEL
ALO/BL/C10/PGA7_OF |PGA7 OF®@ | 40 | 25 | 23 | AL0 BL C10 | PGA7 OF =0 =0 AI0230
HPMXSEL | HNMXSEL | LPMXSEL | LNMXSEL
c14 G7_ADCC 44 cl4 =1 =1 =1 =1 AIO246
HPMXSEL LPMXSEL
PGA7_IN PGA7_IN 43 PGA7_IN =2 =2
PGA7_GN
PGA7_GND PGA7 GND | 42 D
PGA7_OU HPMXSEL LPMXSEL
- PGA7_OUT® B2 | cu1 T =4 =4
ir
DACA_OU
AO/B15/C15/DACA_OUT 23| 15| 13| A0 B15 c15 T AIO231
DACB_OU
ALDACB_OUT 2|14 12| A T AI0232
c12 c12 A0247
- D @) B14
~
5-12. H
552 UL
AlOX AlIO -
AX ADCA "~
Bx ADCB ™
Cx ADCC"~
CMPx_DAC DAC *
CMPx_DAC v DAC ¥
CMPx_HNy -
=] 3
558 L]
CMPx_HPy -
CMPx_LNy y -
CMPx_LPy y -
DACx_OUT| Buffer DAC ¥
PGAx_GNC PGA
PGAXx_IN PGA ™

72




SR SINE

TEC QXS320-280049%RRevB Y
PGAx_OF PGA %
PGAXx_OUT [ p ADCPGAZ
b 3 b
2t DAC” % A A G ADC ~ DAC %o ~ Pt Wa
VDAC VSSA 100pF A b :: DAC %o~
WaelrF A
5.8.1 ~ ADC”
ADC Wae N w128 (SAR) ADCA ADC W @ W e
A v MUXa G ~ SIH a a 4a
i T A’ L ADC A G~
a ab o ab o A YUbLT T
o A
@ ADC W@ G ~ SIH A ADC " W L~
"H @ ADC b A
e ADC 1
128 Ne
o} D VREFHI/VREFLO '
p " & w1l65V,2v,25 3.3V
i - Ne ~°
16 - ’
20~ socC
20a " Y ’
@ 0
-SIW p 4
- ePWM ADCSOCA B
-GPIO XINT2
-CPU Timers 0/1/2
Q@ PIET
@ N @ o

%00
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VREFHI

VREFLO

AMNAREFSEL
ANAREFx2PSSEL

5-10 ADC

74



Y

n

SW‘EE NE QXS320-280049%RRevB
5.8.1.1
T ¢ © L ADC ADC PPB A L
p | p "t CPU DMAA 6 @ L~ 47 0
Y @ L 0 ADC bwd I A
5.8.1.2 ADC
ADC a 0 SOCx L~ 71 @ ADC
LA 513 =,ADC ~ A
5-13 ADC
Clock
Resolution
Signhal mode
Reference voltage source
Trigger source SOC
Converted channel SOC
Acquisition window duration SOC
EOC location
Burst Mode
S vQ b ADC = ADC A 7 ADCy
b .
6 & QXS320F280049RevBa Y1 (ADC) G
5.8.1.3 ADC b
p A 515 | e 3,ADC A

5-14 | €« 1, ADC Db

58131 ADC b b


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

STA'\;EE nE QXS320-28004%RevB Y

(DADC ~ b G Vv 6 VDDA+0.3VA ADC ~ v p 0 VREF
wi [ a VREF i 1 ADC DAC ~ A
(2) VREFHI G Y e VDDA+0.3V Yy G b A VREFHI v©
 VREFHI p v~ *[ov b ADC DAC ¥ A
p I b P B s b ~
5-14ADC b b
BH TR %A BAME | AEME BAE L 202
ADCCLK" G 48 MHz
PERX.SYSCLK)
150MHz SYSCLK 3 MSPS
PERx.OSYSCI;K
ACOPS -~ @ 150MHz SYSCLK 1 2 80 ADCCLK
VREFHI a 1.65 25 30 VDDA \
VREFHI p 0 =33V 33 V
p a =25V 25 V
VREFLO VSSA VSSA VSSA Vv
VREFHNREFLO 165 VDDA \Y
p G =33V 0 33 v
p a =25V 0 25 V
a VREFLO VREFHI \Y
Q) 0 [ ADC b 1le ADCCLK ’
2 p & - VREFHI a A4 A b a A

76



>

5'7“;@2 NE QXS320-280049%RRevB Y
5.8.1.3.2 ADC
p I b P h 3 b "
5-15. 12bit ADC
S WAEM B/ME | SLEYE BAME | B
BH
ADCCLK 15 94 ADCCLKs
a 5 rs
p a 5 rs
p a 2.5V 5 rs
3.3V
b % v° 4.7 rF
%o Vv @ 4.7 r F
EiRE
DNL VREFHB:3V 1.0 o 1.2 14 LSB
INL VREFHB:3V 2 o 22 24 LSB
TR
THO VREFHR:3V fin=10kHz -68 dB
VREFHR:3V
fin= 10kHz o bi
SYSCLK XI ¥ @ ADC
VREFHB:3V
fin= 10kHz 105 bi
ENCB SYSCLK XI ADC
VREFHI= 3.3V
fin= 10kHz b bi
SYSCLK X1 ADC
(1) ADC ~ & VDDA ~ VREFH{': v~ A
(2) a 0805 - T £20% A
(3) u y ADC ~ VREFHI 10 -
(4) / A ADC 0 _6 PCB A
5.8.1.3.3 ADC
Y G b ol ‘
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STARRYSINE

TEC QXS32(F28004%RevB 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
TstarT start after RESETN 2 - - T
release

Analog input and Analog input and ADDRESS

Tan . can not be changed when -- Tsamp +4 -- T
address Hold Time BUSY is high
— Tsamet2+
Towy Data refresh delay START=1 - Bit-Width - T

5-11. ADC a
5-12 ¥ 3, ADC ‘

| 1 T
RESETM | 1 I
| i k—T- I
| 1
CLOCK I J
[ I I 1 : o |
== | | =]
START [ 1] N ! —t ' : -
= | -~
ANALOG INPUT P! " ! :TBEI |
ADDRESS[4:0] t f 1
SELVI_HD_LS L keep X Can change | >|< | keep|
MD_ADC [1:0] v I \ - .
1 1 } |':'=2‘T |
SELDO_HS_LU I Can change | A leepl )
I i I \ '
I I
SYNC : i ' l
T
:'C Tour - }1' !
1 i I |
D{11:0] I XOOKKK | X D valid
} | ¥
I [
BUSY ‘I' }\ Il'
k Tau >: I

Y SOCH~ A
5-12. 12bit ADC -
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SR SINE

TEC QXS320-280049%RRevB Y
5.8.2" (PGA)
) (PGA) @ 4Ty 4 ADC CMPSS Ne
A PGA 'TG6agD : L i b A
GPGAL I ADCI CMPSS T A o~ a PGA
N A
PGAI Y I ‘
N 2043046031204 24034 480A

VDDC VSSC p t+ A

a PGA GND A
- RC A
PGAT p Wa ~ v p 1 W A
p v Y p~ A A
o) 't 22 @ PGAH™
PGA_INP PGA N “ w INPO" PSEL[1:0]=0A v |
H~ PGA it o G A
PGA_INN PGA_INH” %oA GSEL[1:0]=0° INNOD u
GND ~ A " I” PGA_GND % G VSSC P ~ PGA Y VSSA 1A
PGA_VOUT.S a RCHp ¥ A~ ADJ RE Yy R
- H*™" p ADC CMPSS A
PGA_VOUT ¥ p H"A ° p ADC CMPSS
A
5-13 W PGA A
:______IDD_A ______________________
e PGACTLIPGAEN] PGA_OUT
Op Amp O = » To ADC and CMPSS

Bano Raur

|
I
I
|
| VS5A PGACTL[FILTRESSEL]
|
PGA_GND 0—
I

I
I
I
I
I
To ADC and CMPSS :
I
I
I
I

PGA_OF

5-13. PGA
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TEC QXS320-280049%RRevB Y
5.8.2.1 PGA
5.8.2.1.1 | ¥ 1 PGA p A 58212 F 3 PGA A
5.8.2.1.1 PGA )
" . b -
5-16. PGA P
¥ WRREA1E B/ME SRIE BAME Bfr
PGA * v VSSA +0. 1 VDDA™ 0.1 v
PGA GND -50 200 mvV
| op Normal Work Current
1.2 mA
| ep Power Off Current
20 nA
(1) PGA ¥ A PGA vy ¥ Y AP 4 b A
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SR SINE

TEC QXS320-28004%RevB Y
5.8.2.1.2 PGA
~ s b ~
5-17. PGA
¥ e s B/ME REE | BANE LT3
3a 6a 12a
245 48
v 20 nA
VCM 0.2V<VCM<A\IR 450 ns
Gain=1
Slew Rate Input 0.25V jump to 7 V/ és
AVB0.25V @100ns
2V Step Gain=1 0.8
Setting Time
t0 0.1%
2mVStep Gain=1 0.4
rs
2V Step Gain=1 12
Setting Time
t0 0.01%
2mVStep Gain=1 0.6
Unit Gain - Bandwidth
produc 0.2V<VCM<AMD2 13 MHz
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SR SINE

TEC QXS320-28004%RevB Y
¥ Wik B/ME HAUE BAE By

MUXA & Switch 50 150 n

Ron
MUXB 100 300 n

R 20 25 30 kn

5 rs

Input Voltage Range

CMRR 0.2V<VCM<AN2 75 dB

V1 Input Voltage Noise, 6 & Vpp
=0.1Hz to 10Hz

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

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

Frequency Response CL=50pF

THD+N Vo=1Vms Gain =1 -85 dB
f=1KHz RL=2K

PSRR Power Rejection Ratio 80 dB
PSRR@<1KHz
Power Rejection Ratio 70 dB
PSRR@10KHz
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SR SINE

TEC QXS320-28004%RevB Y
@ - % 14 ADC A
@) - % 14 ADC A
3 3dB8 A
(4) PGAY A
(5) PGA DNL/INL ADC DNL/INL p - \ A
5.8.3 D
5.8.3.1 D
D "6 ) A D ADC p - QX
L ) W A D ~ ADC 5.8.3.1.1T A
5.8.3.1.1 D
~ s b ~
5-18. D
i L W W W vy
Tacc - 40N ~+12%\ a2 N
Tsmar start up time @CLOAD=4.7u 200 rs
Te Temperature Coefficient After timming 150 ns
K Output voltage slope vs.temp Bl AP 6 mVN
1000
\bs Outpuit offset Temp=0\ 11 \Y,
Ver The rail to rail buffer slew rate 5 Vlius
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SR SINE

TEC QXS320F28004%RevB Y
5.8.4 Buffered (DAC)
Buffered DAC Waep 128 DAC Wae PGA A Buffered DAC W DAC
PR a &3 Ty 1A pQ” DAC A
Yy ~ 37 vy b EPWMSYNCPERH® A

@ Buffered DAC I7L '
12bif p DAC
., a A
a p VREFHI X1 X2
b EPWMSYNCPER

Buffered DAC 5-15 "1 T Vbacour ™ 1 %

DACCTL[DACREFSEL]

AMNAREFx2P5
VDAC
—  loacrer
Internal —1.65v— 1
Reference - 1
Circuit  p—2.5v— 1 f" I
VREFHI
AMNAREFxSEL
VDDA
SYSCLK —b DACCTL{LOADMODE]
DACVALS D Q 0 )
12-bit
L DACVALA H "~ >—
Q 1 (x1 or x2)
EPWMISYNCPER |
EPWMZ2SYNCPER ——
EPWM3SYNCPER | VSSA
DACCTL{MODE]
EPWMnSYNCPER {Select x1 or x2 Gain)
DACCTL[SYNCSEL]
5-15. DAC
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SIAMN

TELC

N=

QXS320-28004%RevB

Y

5.8.4.1 Buffered DAC

5.8.4.1.11 ¥ =, Buffered DAC p A

5.8.4.1.21 ¥ 3, Buffered DAC A
5.8.4.1.1 Buffered DAC 1)
) s b " Q)
5-19. I DAC 1))

25 WA A w/ME HRE 2N -1 Bhr
RLOAD @ 10 KR
CLOAD - oF
VouT F o400 RLOADS CLOAD=50pF |  0.015 AVED.. 015 v
Reference Voltage VDAC VREFHI 165 25 VDDA v

(1) 3 o0 v VREFHI = 3.3V VREFLO = 0V A VREFHI =
2.5V VREFLO=0V b I} v v A

(2) DAC y ° 1kR P F wi [ LA

(3) DAC ¥ A DAC vy~ Y A p 6 | /I
F 41 b A

4w = N PSRR - VDAC VREFHI G VDDAA
5.8.4.1.2 Buffered DAC

. - - o
5-20. Buffered DAC

M WA w/ME HRE S-INi: 1 Bhr
Ne 12 bit
1 F 03V 3Ve 1

[ 2LSB rs

T Row=10K,Go&50pF 15 rs

offset z T -25 10 25 mv

Gain d -15 15 %

DNL Ne (@ o1 LSB

INL No o2 LSB
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SR SINE

CMPSS 5-25

A

TEC QXS320-280049%RRevB Y
SNR H 2KHz(Aweighted) 95 dB
THD 1kHz 200KSPS 74 dB
SFDR . 1kHz 200KSPS 80 dB
PSRR L (5 CLOAD=50pF @1KHz -70 dB
(1) 3 Ty VREFHI = 3.3V VREFLO = 0V A VREFHI=
2.5V VREFLO=0V » I} v v
2 Buffered DAC A
(3) ¥ o FA
(4)DAC ¥ FA
(5) VREFHI = 3.2V VDDA = 3.3V DC + 100mV
(6) 3LSB Y p A
" VDAC G Vv e VDDA+03V"™ Yy A VDAC -
Ty  § VDAC p Vv~ oV ¢ DAC ¥ b
A
* VREFHI G Vv ¢ VDDA + 0.3V Y b A VREFHI
R “ F VREFHI p v~ B 0 \VAs ADC
DAC % b A
5.8.5 (CMPSS)
@ CMPSS" Ha Hae 128 a DAC H e W e 0 A
© o AiH ML & I TAH MLNe£d v A e o We
¥ - A G - " A -
Ty " a 128 DAC * A We” -
Ty 4L X H™ A b © 37 ya 0 -
L T 128 DACad v A @ CMPSS H @ A Hae ¥
Cross-bar P [ ePWM
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STARRYSINE

TELC QXS320-280049%RRevB Y
1 HP Comparator Subsystem 1 CTRIP1H  e——o|
@—CMP1_HN Digital |-# CTRIP1H
VDDA or VDAG Filtler |<& CTRIPOUTIH CTRIPIL  &—
CTRIPZH &——
Digital |-+ CTRIP1L CTRIPA
o% Filter |-+ CTRIPOUTIL ‘
*— | aPWM X-BAR aPWMs
2 HP Comparator Subsystem 2 :
o—CMP2 HN Digital |-# CTRIP2H
VDDA or VDAG Filter |-e CTRIPOUT2H |
[NSH oz CTRIPTH  @—of
DAC12 = Digital |+# CTRIP2L
o—UME2 LN Filter {14 CTRIPOUTZL CIRIF7TL  ®
o ClMP2 LP
|
|
|
: CTRIPFOUTIH e—
| CTRIFOUTIL @—oyf
| CTRIPOUTZH #—f
Comparator Subsystem 7
HE
o7 Dighal 1-® CTRIP7H CTRIPOUT2L &——
VDDA or VDAGC Fiter |+ CTRIPOUT7H | Output X-BAR GPIO Mux
I[\[\I- DAC12 :
DAC12 hjﬁ; Digital {~+& CTRIFTL
o CMP7 LN |
S cupr (P Fiter | e CTRIPOUTTL \
CTRIPOUTTH @—o
CTRIPOUTTL #—
5-25 CMPSS
. ~ 4 , N
' [ CMPSS A a p A
- I N
58511 | ¥ A 5-26 v CMPSS a Z A b5
27 3 CMPSS A
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SR SINE

TELC QXS320-280049%RRevB Y
ZH MR B/ME HRE BAE oy
TPU Power - up time 500 us
Comparator input (CMPINXxx) range 0 VDDA \%
1X 12 LSB
Hysteresis @
2X 24 LSB
3X 36 LSB
4X 48 LSB
© L CMPINX™ 1. [ ePWM-] 18 60 ns
BAR E¥XBAR ¥ "~ A
(1) CMPSS DAC b a A N b CMPSS DAC a
A o i A G - A
:-l—l-:— Input Referred Offset
1 |
CTRIPx | :
Logic Level 1 I CTRIPX = 1
A | '
1
]
1
1
CTRIPx =0 :
I | 5. COMPINxP
0 CMPINXN or Valiage
DACxVAL
5-26 CMPSS a4
:-l—h[— Hysteresis
] I
CTRIPx X :
Logic Lewvel 1 | CTRIPx = 1
A — : - >
CTRIPx =0 1
o | . COMPINXP
0 CMPINXN or Voltage
DACXVAL
5-27 CMPSS
59 L
5.9.1 (eCAP)
1 (eCAP) G Hub A
eCAP ’ '
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SR SINE

TEC QXS320-280049%RRevB Y
. CH b )
., B D I H
I \l
\l /| 4D A

eCAP YW '

4HD ( @ 328)

i @ | HuBb
s eHDPT Kv Wae0D CPUT
) DMA ©§
4o HB AR
Wae 4 VT

. Ne(c))

128:1 ~

Hb Ne
. G * eCAP ~ W PWM ¥ A
1  eCAP w 0 eCAP | I VA V| '

HuBb BB

i ECCTL2[CTRFILTRESET]Q" 1 Hup a K v

T A

G A A
. B A

i (ECCTL2[MODCTRSTS]) n ¥ A
eCAPT ~

FoA

. DMA ©

i e€CAPXDMA v 4w Wa DMA 0 A CEVT[Li4] Y w eCAPXDMA A
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TEC QXS320-28004%RevB Y
i ECCTLO[INPUTSEL] 128e ~ H™ H WA
EALLOWG
i EALLOWG v [ A
~ X-BAR G p [ A ¥ X-BAR FH” [

OUTPUTXBARx %8B A @ 6.4.3 6.4.4A

5-31 v, eCAP A
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STARRYSINE

TEC QXS320-280049%RRevB Y
. ECCTL2 [ SYNCI_EN, SYNCOSEL, SWSYNC]
ECCTLZ[CAPIAPWM]
cwmPHE @ | ememem—m———————— -
(pavss repister=32 kit) | APWM Mode I
ECAPxSYNCIN —pf & I I
5 VF— cTR_ovF T I
. - —
ECAPxSYNCOUT 4— . TSCTR - I P | Output
coun|
rsTde Dielta=Morde : PRO [0=31] =i cTnp_me = -
pgic
| CMP[0-31] —— |
3z |, |
’ I CJ I
 CTR [0=31] [ CTR=FRD |
| CTR=CMP |
az | I
——# PRD [0-31]
HRCTRL[HRE] ECCTL1 [ CAPLDEM, CTRRSTx]
2 4
> 32 CAP1 Lol Polarity
[APRD Aciive} Lo 4 * Select ||
»
APRD .
shadow CMP [B=31
HRCTRLIHRE] a2, “* o=l
|
a HRCTRL[HRE]
> 3z
CAPZ ) LD2 Polarity
{ACMP Active) LD Select 1 ¢ Other
Sources
k Evert
a2 L ACMP qualifiar a8 ot
HRCTRL[HRE] 1 shadaw ECCTL1[PRESC - P
X-Bar
7]
i Polarit
’ i CAP3 | Lm 4 S
[APRD Shadew) 0%
HRCTRL[HRE]
7]
.
v a2 CAP4 L Petarity
(ACMP Shadew)  LD'Y% - N
m [ Edge Polarity Select
Caphurs Evenis’] . ECCTL1[CAPxPOL]
. ¥
CEVT1:4
ECAPxDMA_INT I
4— ECCTLI[CTRFILTRESET]
Intermipt Confinuous /
r“ﬁ:' Oneshat | MODCNTRSTS
ECCTL2[DMAENTSEL] :‘E CTR_OVF Capture Cantral
— ool CTR=PRD
foePIE] ] CTR=CMP
ECCTLZ [ REARM, CONT_OMESHT, STOP_WRAF]
Regisiers: ECEINT, ECFLG, ECCLR, ECFRC
SYSCLE —f Caplura Pulss
HROLK =¥ HR Submodule®™
ECAPy_HRCAL #— HR Inpat
Tie &PIE)

A. HRCAP
D A

5.9.1.1 eCAP

59.1.11 | ¥ 3, eCAP

5.9.1.1.1 eCAP

~

5- 31. eCAP

A 5.9.1.1.21 ¥ ., eCAP ~

A

91


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

SR SINE

TEC QXS320F28004%RevB Y
5-23. eCAP
£+ B/ME PRdElE RKE B
tw(CAP) o 2tc(SCO)
2tc(SCO) ns
- 1tc(SCO) + tw_(QSW)

5.9.1.1.2 eCAP
. .y -
5-24.eCAP "
— BAME  WEE  BAE R
tW(APWM) I | APWMx ¥ I 20 ns
59.2 Ne (HRCAP6i HRCAP7)
2 " He Ne (HRCAP) A HRCAP Ty b
Iy A eCAP 1 " 50 HRCAP i
w A
HRCAP *
I ! Ne \l
W @ A
, /
HRCAP YRR '
. Ne Ne Y
i 0
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4 [
. a " XBAR kv @t T a LT A
HRCAP © Wae Ne YU We % A % "H HRCAP
o %o, b I T L A 6 HRCAP a bi
eCAP D~ a HRCAP 1 eCAP b~ A
@ Ne (| v A

No %o
F %o T
5-32 W HRCAP

'/" ECCTLZ [ SYNCI_EN, SYNCOSEL. SWSYNC]

ECCTLCAPIAPWM]
ewPHS @ | 000 e ———— -
(phase register-32 bit) | APWM Mode |
ECAPXSYNCIN —p @ I |
& OVF|—# CTR_OVF I |
& . ! CTR[0-31] —
ECAPXSYNCOUT 44— ] T;‘-’-T:z - I (=311 WM I oot
cauntar=
sl Dets=iode | PROP-31] —p| Compare | t ] OV
1 Legic I
| CMPl-a1l ——
az |
| qJ !
» CTR[0=31] | CTR=PRD |
I CTRSCMP g— |
32 e __ 1
PRD [0-31]
HRCTRLHRE] ECCTLY [ CAPLDEN, CTRRSTx]
2 '
> 32 Lo
CAR1 Potarity
(APRD Active) Lo« | selea [
Y
"PREL 3z
HRETRLHRE] 2 CMP [0-31]
2 HRCTRLHRE]
d * CAPZ LDz Polarity
(ACMP Actve) LD ] seteat [ ent g:nr
44 urces
Preacale
12'“ Event
g':g::; qualifier e 15
ECCTL[PRESCALE]
HRCTRLIHRE] ot
3z
» Potari
" 32 CAP3 LD3 PR S
LD Select
(APRD Shadow)
HRCTRLIHRE]
3z
> =2 LD&
CAP4 Potarly
[ACMP Shadaw)  LO4® . L
3 Edge Polarlly Seleet
Capiure Events ] 4 ECCTL1[CAPxPOL]
CEVT[1:4]
ECAPADMA_INT
l— ECCTLZCTRFILTRESET]
Interrupt | | o '
T"gg:' Oneshot | MODCNTRSTS
ECCTLZ[DMAEVTSEL] :;g |4 CTROVF Capture Contral
ECAP Control CTR=ERD
(o eFIE) CTR=CMP
R — ECCTLZ | REARM, CONT_ONESHT, STOP_WRAP]
Reglsters: ECEINT, ECFLG, ECCLR, ECFRC
SYSCLK —# Caplure Pulse
HRCLK — HR Submodule”
ECAPx_HRCAL | HR Input
fio ePIE) —

5- 32. HRCAP
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TEC QXS320-280049%RRevB
A. HRCAP eCAP = 7 " bwa Ne
5.9.2.1 HRCAP
5.9.2.1.11 ¥ ., HRCAP ~ A 5-32 4 HRCAP Ne A 5-33
HRCAP %0Z A

5.9.2.1.1 HRCAP

- s b ~
5-25. HRCAP ~
a D v T v v i 8
oo 110 ns
1) @ () U 5rs 8390 540 ps
>5r1s n450 1450 | ps
%o a 7-66
No 300 ps
(1) a 100PPM v HRCAP A
(2 a 31 n -n A
(3) G VIH VILH v i W v A 0 _cH"
A A
(4) . G A
HRCAP’s Mean
Accuracy
v ¥
EL“‘ Resolution
= (Step Size)
Qs
<
Ta .|I||‘ ‘||I|.
7
Precision
Actual (Standard Deviation)
Input Signal
5- 33. HRCAP Ne
A. HRCAP S A S | Ne " vya YW '

o Accuracy ~ H® b HRCAPNe v H A
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SR SINE

TELC QXS320-280049%RRevB Y
O Precision ' HRCAPNe Y %Z FA
ONe - A
2 7.4
Typical Core Conditions
—— — MNoisy Core Supply
1.8 . — 6.66
———
//
1.6 /’ 5.92
/
4 a T —{51 _
el w
5 12 — 444 ¢
B 1 37 B
'S [
0.8 /’ /‘ 2.96
0.6 /ﬁ 2.22
0.4 1.48
0.2 0.74
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Time Between Edges(nS)
5-34 HRCAP  %oZ
AT p A
B. ‘ il o Y W A v
1.2V F 18.5mA A
C. 1.2V 4 7w HRCAP %Z :: 1 A G 1.2V
* f a HRCAP S ¥ p He (° ) A
5.9.3 I L (ePWM)
ePWM 3 3 T z L - NeA ePWM Y
CPU I - I U Na -
A ePWM W a M a a
wooon v w A
ePWM 5-34 A ePWM - 5-35 A
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TECTL2[SYMNCOSELX]

Time-Base (TE)

TEPRD Shadow (24)

TEPRDHR (&)

&4 TBCTLISWESYNC] T
Il cmePrRD EPWMeSYNCL 1] ) »

T L EPWM=SYNCO

TEPRD Active (24)

TBCTL[FHSEM] TECTLSYNCOSEL]
L%%‘;Tn "—D\l\c \ngAEVH.sync“—
(18 Bit) " CBEVT1 sync™—
Il cTR=zERO
e CTR_Di
Hative (16) = CTR=PRD —#
——» EPWMx_INT
T TBFHSHR (&) CTR=ZERD —M -
164 & CTR=PRD or ZERD —M och
EFM » -
| TePHS Acive 24) | Greee, cTR=CMPA —M  Event * On-chip
CTR=CMPE —» Trigger +—EPWMxSOCES
CTR=CMPC —{ and
Intarrupt
c c - v ¥ CTR=CMPD —% (ET) ADGSOCOUTSELECT
ounter Compare (CC) tion CTR_Dir —#]
1 - Cualifier : .DC. ﬂ.E. - _— Select and pulse stretch
i i o (AC) ’ W1'Emw ) g/  forextemal ADC
CMPAHR (2) « DCBEVT1.s0cC 1—"
18 mesacm
o HiRes PWM (HRPWM) ADCEO0B0
CMPA Active (24) CMPAHR (8) g T ——==——————————c 1
CMPA Shadow (24) EPWMA |10 —— o) - ———- I I— L ePits
! |
I |
M = | | Dead P Trip
CiR=CMPa » | | Band Chopper Zone :
CMPEHR (8) : (DB} (FC) (TZ) |
18 |
EPWME ir = - ———= —T* aPWhixE
CMPE Active (24) i I
1
CMPE Shadow [24) > I
cwPeHr@| | !
—— EFWIM_TZ_INT
TECNT(16) o e
1 » JLcTrR=CcMPC
N —* .. CTR=ZERO —# 4—— EFUSTOR
CMPC[15-0] . 16 i . DCAEVT Linter —» N TIOCREALL
1 DCBEUT1.!nb9r.—I~ ‘ EOEFERR
CMPC Active (16) ' DCAEVTZ inter, —M SRR
DCBEVTZ inter—M 4 DCAEWT 1 force
CMPC Shadow (16) S 4——' DCAENTZ forca™
4— DCEEVT forca™
TBCNT{16) [¢—— DCBEVTZforce™ |,
> > T ctrR=cmeo
_ —
CMPD[15-0] 1 16
CMPD Active (18)
CMPD Shadow (16)
A. TRIPIN ~ ePWMT (DC) Hb A
5-35. ePWM " p H

96



SVRRYSIINE ,
TEC QXS320-280049%RRevB Y
GPIOD — i SN
. Async
: Sync/ Input X-Bar
GPIOX | Sync+Filter
| |n|1|u|1| l|J’J;‘|_LJh!rL|mL Other Sources —m
EEEEEE SEEEEEEEEE
= - = 5 -4
222222 22238888535 INPUT]1:16]—
YYYVYYY | | VY
P KNT
AD | Ntz
Wr . | NTE ——»
apper(s)
P HINTE —— PIE,
AN [-EXTSYNCINT —PXINTS |——»  CLA
Sync Chain -EXTSYNCING
B 121 EPWMINT >
B 122 TZINT >
| TZ3
1 TRIF1
| TRIFZ 44— EPWMx. EPWMCLK
p TRIPS - 4— PCLKCRZ[EPWNMx]
— | TRIPE 44— TBCLKSYNC
INPUT[1: 14— — ;2:;‘; 4— PCLKCRO[TECLKSYNC]
CMPSSx. TRIPH— —» i
CMPSSx. TRIPHORL—w ". TRIPS
CMPSSx. TRIFL—M™ L TRIPG All SDFM __
ADCx EVT1-4—m i ——» TRIF10 ePWM . . _;
ECAPx.OUT—m * —® TRIF11 — FLTd
¥-Ba Maodules
SD1.ELTx.COMPx— " [P TRIP12 i
5D1.FLTx.DRINTx—m
EXTSYNCOUT—™ ADCSOCAD Select
ADCSOCK—m
CLAHALT— ¢ ADCSOCBD Selact
Reserved— TRIP13 s >
ECCERR— TRIP14 SOCA L ADC
PIEVECTERROR —# TRIP15 SOCE |-—e—p] 'VrEPPEIS)
EQEPERR—M TZ4
CLKFAIL ——p] TZ5 EPWMSYNCPER DAC
EMUSTOP— TZ6
Blariking Window p| CMPSS

5-36. ePWM Trip Input Connectivity
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STARRYSINE

TEC QXS320-28004%RevB Y
5931 L
EPWMu W K Y EPWMSYNCINSELT H* ~ W
A
EPWMSYNCINSEL.SEL, ECAPSYNCINSEL.SEL SYNC Source
0x0 Reserved
0x1 EPWM1.SYNCOUT
0x2 EPWMZ2.SYNCOUT
0x3 EPWM3.SYNCOUT
Ox4 EPWM4.SYNCOUT
0x5 EPWMS5.SYNCOUT
0x6 EPWM6.SYNCOUT
Ox7 EPWM7.SYNCOUT
0x8 Reserved
0x8 Reserved
OxA Reserved
0xB Reserved
xC Reserved
0xD Reserved
0xE Reserved
OxF Reserved
0x10 Reserved
0x11 ECAP1.SYNCOUT
0x12 ECAP2.SYNCOUT
0x13 Reserved
0x14 Reserved
0x15 Reserved
0x16 Reserved
0x17 Reserved
0x18 INPUT-XBAR.INPUTS
0x19 INPUT-XBAR.INPUTE
0x1A Reserved
0x1B Reserved
0x1C Reserved
0x1D Reserved
0x1E Reserved
0x1F Reserved
SYNCH™ ¥ TBCTL.SYNCOSELT A
5-37.
5.9.3.2 ePWM
5.10.3.21 | ¥ 1, ePWM N 513.1.2.2 | ¥ uvePWM ~ A
5.9.3.2.1 ePWM
5-26. ePWM
ZH R/ME BAE By
2tc(EPWMCLK)
twisvyneiny ~ 2tc(EPWMCLK) cycles
a Ltc(EPWMCLK) + tw(IQSW)
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STARRYSINE

TEC QXS320-280049%RRevB Y
5.9.3.2.2ePWM ~
5" -
5-27.ePWM 7
a v v i 8
tWeww I © PWMx¥ /v 12.5 ns
tW(SYNCOUT) ¥ II 8tC(SYSCLK) cycles
~a PWML
“a [ PWM Ly
td (TZ-PWM) . 25 ns
a PWM HEZ

5.9.3.2.3 Trip-Zone

= /NN N S\
|

| |
ﬁ[“‘]‘ N\ | /
pwm®™ X X }

5-38. Trip-Zone ~
17 TZ:TZ1 aTZ2 a TZ3 a TRIP1 TRIP12

27 PWM T PWM ATz PWM

A

PWM 12)

99




STA'\;EE nE QXS320-28004%RevB

5.9.3.3 ADC I
510331 | = ADC i A ADCSOCAO ADCSOCBO
5-39 A

5.9.3.3.1 ADC I

¥ p( = )
5-29. ADC I i
S B/ME BONE AL
cycles
tWancsoct) I TDCSOCXO\/ 32tc (SYSCDK

ADCSOCAO f W
or \ V4
ADCSOCBO

5-39. ADCSOCAO ADCSOCBO
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SWR;EE NE QXS320-280049%RRevB Y
594 Ne I L (HRPWM)
HRPWM @ W e T a F %o % A
G @
ePWM N Hae HR ¥ :
A HR\ L v L
B HR\ L M L
HRPWM L PWMNe  ( ) nea D PWM
Ne A
HRPWM T
v D PWM Ne v4
w G (\ Ly i / L LA
ePWM Compare A, B B~ \ w "y L
L B A
: HRPWM "H v HRPWMCLK W 60 MHzA
5.9.4.1 HRPWM
510411 1 ¥ Ne PWM °~ A
59.4.1.1 Ne PWM
5-30. Ne PWM
a v T v v { B
(MEpP B @ TG46P WES2P BG-29P 158 110 ps
(1) VDB:~ MEP Vo4 A MEP Toa 4 v
va 41 A HRPWM a MEP »© n. (SFO)
T pw A
(2) HRPWM b ~ SFOP @~ '* T @ SYSCLK MEP A
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STARRYSINE

TELC|

QXS320F280049RevB Y

5.9.5
eQEP o
0B A&
eQEP

@

5.9.5.1 eQEP

b

(eQEP)

H A

Y hh

¥ "R(QDU)

§

"

(QMA)

w Y H(

~ ( NeGPIO MUX)

Ly "H(PCCU)
1 "H(QCAP)

(UTIME)
(QWDOG)

):

5104.1.1 | ¥ 3, eQEP 5104.1.2 | ¥ 3, eQEP® A
System
control registers To CPU
EQEPxENCLK
SYSCLK 2
O F=]
2
o
Y
E i
nhanced QEP (eQEP) peripheral
QEP (6QEP) perip
16 16
16
CQuadrature
capture unit
(QCAP)
QCPRDLAT
-
Regist [aumrR ]
used by
multiple units
e
QEPSTS
Like _EQEPx_A
| _EQEPx_B
PIE |« EQEPxINT QCLK
QDIR
32 Position counter/ al _EQEPx_INDEX
control unit as M v
QPOSLAT (PCCU) PHE
QPOSSLAT PCSOUT -
QPOSILAT " N EQEPx_STROBE
324 324 >
oo | (arosce ]
QPOSINIT
QPOSMAX
5-40. eQEP
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5'7'“;@2 NE QXS320-280049%RRevB Y
5.9.5.1.1 eQEP
5-31. eQEP
28 w/ME BAE | B
QEP ~ @) 2tc(SYSCLK) cycles
W(QEPP) L - 2[1tc(SYSCLK)+w(IQSW)]
QEPIndex Input High time @ 2tc(SYSCLK) cycles
tw(INDEXH) N b - 2UC(SYSCLK)*+ tw(IQSW)
QEPIndex Input Low time ) 2tc(SYSCLK) cycles
tw(INDEXL) v L - 2tc(SYSCLK) + tw(IQSW)
QEP Strobe input High time ) 2tc(SYSCLK) cycles
tw(STROBH) ) L - 21c(SYSCLK) + tw(IQSW)
QEP Strobe InEut Low 1) 2tc(SYSCLK) cycles
W(STROBL) me b - 2tc(SYSCLK) + tw(IQSW)
(1)GPIO GPXxQSELN b G eQEP ) A
5.9.5.1.2 eQEP
- s b ~
5-32.eQEP "
28 w/ME BAE ¥
td(CNTR)xin N 5tc(SYSCLK) cycles
td(PCSOUT)QEP * QEP ~ [ B 7tc(SYSCLK) cycles
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SIAMN

N=

TEC QXS320-280049%RRevB Y
5.9.6 E-p (SDFM)

SDFM W T F oy L T t4 B
A @ Ty Z-p LB A®B @ ) 0
A Y6 Y v A

SDFM =
d @ SDFM 8e
i @ SDFM  4e B - (SDx_D1-4)
i @ SDFM  4a B - (SDx_C1-4)
d4 b ~ L '
i 0: L c L
i 1: L w L WA
i 2: L " Ab L A
i 3: L w L H O
d @ SDFM 4 " ( N H
T Ltdab (Sincl/Sinc2/Sincfast/Sinc3)
T vayvYyv 5}
i i1 "H OSRy (COSR) wl 32
d @ SDFM  4a " A ( W H
T t4dab (Sincl/Sinc2/Sincfast/Sinc3)
i i1 "H OSRv (DOSRY w1l 256
'
i" £ h a (MFE)® PWMH" g SDFM 4q
d Y HE T FIFO | T AFIFOi yih
i A ( i 16 x32B FIFO
i [~ He T CPU
i FIFO wo Hu ~ [ PWM  H” (SDSYNC)A W
[ SDSYNCHi® ™~ w @ Hup "HFIFO
i F Y 168 328
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Sm?rEE nE QXS320-28004%RevB Y

~

d @ PWMx.SOCA/SOCB 4 SDSYNC

d” a PWMw g L L

@ SDx Cy ~ ¥ A b I (e -
Yy t+SDFM =  wi ub A

5-41 4 SDFM A

SDFM- Sigma Delta Filter Module [
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) [ bt y — SDy ERR ———»
Filter _-ﬁ‘ — SDYFLTX.DRINT —» |4
: SDSYNC :
PWMx.SOCA / SOCB h g
o
— SDx_D2 -
L oo c2 - Filter Module 2 E — spy ERR
GPIO - | = — SDyFLTx.DRINT —  ePIE
SOSYNC [
MUX PWMx.SOCA / SOCB I 5l
a
— 0% 03 Filter Module 3 )
_ sDx_C3
— SDyFLTx.COMPL — Output / PWM
SDSYNC )
PWMx.SOCA / SOCB "
I: | Register - spyFLTx.cOMPHA —» ~ 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
5.9.6.1 SDFM
GPyQSELn = 0b11 H 1 GPIO SDFM b A 596.1.1! F 34a
GPIO(ASYNC) SDFM A 54234 5433 544 545 W SDFM
A

5.9.6.1.1 g GPIO(ASYNC) SDFM
. .y -
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SRR SIIN= .
TEC QXS320-28004%RevB Y
5-33. GPIO (ASYNC) SDFM
\ iy B
v
0
tc(SDC)MO ~ SDx_Cy 40 256a [ ns
SYSCLK
tw(SDCH)MO [ “ SDx_Cy 10 tC oM NS
~ 10
tsu(SDDVSDCH)M0 SDx_Cy Tu H [F SDx_O 5 ns
th(SDCHSDD)MO SDx_Cy T H SDx O 5 ns
G
1
tc(SDC)M1 ” SDx_Cy 80 56a |ns
SYSCLK
tw(SDCH)M1 [ ~ SDx_Cy 10 ns
tc(SDC)M1~ 10
tsu(SDDVSDCL)M1 SDx_Cy T wy HIF 5 ns
SDx_Dy
tsu(SDDVYSDCH)M1 SDx_Cy T u HIF 5 ns
SDx_Dy
th(SDCL- SDD)M1 SDx_Cy I H 5 ns
SDx_Dy G
th(SDCHSDD)M1 SDx_Cy [ H 5 ns
SDx_Dy G
2
t ~ SDx_Dy 5@ tc(SYSCLK) 15 @ |ns
c(SDD)M2 tc(SYSCLK)
tw(SDDH)M2 [ ~ SDx_Dy 10 ns
SDx Dy | G T T [
t . (N *tc(SYSCLK)) ~ 0.5 (N*
w(SDD_LONG_KEEPOUT)~ | ¥ v vpA tc(SYSCLK)) + 0.5 ns
I Hu vl
B ~
A
c8[204 kv
A
G v I SDx Dy I
(SDD_SHORT_SDD_SHORT A) tw(SDD_LONG)/2 ~ tc(SYSCLK ns
tw( SDD_ SHORT) M2 I g v tw(SDD_LONG)/2 +tc(SYSCLK)
WA A
tw( SDD_ LONG_ DUTY) M2 | SDx_Dy [ (SDD_LONG_H |~ tc(SYSCLK) tc( SYSCLK) ns
SDD_LONG_L)
tw(SDD_ SHORT_ DUTY) M SDx_Dy I T . (SDD_SHORT |~ tc(SYSCLK) tc( SYSCLK) ns
SDD_SHORT L)
3
tc(SDC)M3 , SDx_Cy 40 256 SYSCLK|ns
tW(SDCH)M3 [ ,SDx_Cy 10 ns
tc(SDC)M3* 5
tsu(SDDVYSDCH)M3 SDx_Cy Tu H [F SDx_Dy 5 ns
th(SDCHSDD)M3 SDx_Cy Ty H SDx_Dy G 5 ns

5.9.6.1.2 SDFM
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STARRYSINE

TEC QXS320-280049%RRevB Y
' GPIO ~ ,SDFM ~ ( SDx_Cy ) SDFM A
oo K v W SDFM A "HT b
“y G SDFM [of H™ A 0 YD N
K v b Y v A Lit H~ A
Mode 0 _twispcHmo, 1, teispoimn _
|
|
|
|
Lysopv-sncHmo — 4 P:* Ll th(SDCH-SDD}MD
SDx_Dy X X X >:
5-42. SDFM - 0
Maode 1
ode « tu(sDCHM1 et tospoimi P:
|
SDx_Cy } \ / *
|
|
tsuisDDV-SDCLMT —1— > |4 —» iy spovespeHM
|

f X C

- YyspcH-spoj

A
'y

tspcL-spopmt — 4

5- 43. SDFM - 1

Mode 2
(Manchester-encoded-bit stream)

I tosoopme

i
Modulator r _\} Ty M ol O Il r T r
Internal clock __ § L _jl ‘L _ v  J w L L w
[
[
I
[

tuisooHme —p
(N A A A A A VA A
memaceta _ 1 n 1A O oo ol Coa o

—_—
LA{\SDI)_LON‘;G_KEEFDIJT] *,; :¢ | , : : ;

[ T
SDx-Dy I i ) |
‘ | ! 1 | tuisoD_LONG. L h tw(soo_Long 1)

[

[

I

| [ I I ! ! ! | !
}lw;SDD,SHURT,H)IH—NHI 1 lwisoo_sHorT_ Lyl
|

]

Modulator \‘
/

|

I

I

I
N X teisyscug + 0.5 ey

N x SYSCLK l }
N % tysvsog —0.5 —* _
see ‘ e
SYSCLK
5-44. SDFM - 2
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ST/-R;EE NE QXS320-28004%RevB Y
Mode 3 (CLKx is driven externally)
el tc[SDC}m > - t-ﬂ-'tl*“:I:iL'?H]l\-'I:i
teusoov-sncHmMa > < »— thsocH-spopma
X X X -
5- 45. SDFM - 3
5.9.6.2 SDFM a GPIO™
GPyQSELn = 0b00 H 1 GPIO SDFM b A g GPIO )
tw( GPI) | W 2tc(SYSCLK) 4 SD-Cx SD-Dx SYNC
A 596211 F3a GPIO (SYNC) SDFM A

5-42a 5-43a 544 545 4 SDFM A

59.6.2.1 g GPIO(SYNC) SDFM
- s b ~
5- 34. GPIO (SYNC) SDFM
v v '
0

tc(SDC)MO “ SDx_Cy 5a SYSCLK 2562 SYSCLK ns

t W(SDCHL)MO I * SDx_Cy /v 20 SYSCLK 3a SYSCLK ns

t su(SDDVSDCH)MO SDx_Cyft w H |F SDx_Dy 2@ SYSCLK ns

th(SDCHSDD)MO SDx_Cly u H SDx Dy G 2a SYSCLK ns

1

tc(SDC)M1 * SDx_Cy 100 SYSCLK 2560 SYSCLK ns

t w(SDCHL)M1 I * SDx_Cy /v 2a SYSCLK 8a SYSCLK ns

t su(SDDVSDCL)M1 SDx Cy i wv H |F SDx_Dy 20 SYSCLK ns

t su(SDDVSDCH)M1 SDx_Cy i u H | SDx_Dy 2a SYSCLK ns

th(SDCL SDD)M1 SDx_Cy f w v H  SDx Dy G 20 SYSCLK ns

th(SDCHSDD)M1 SDx_ Cy { u H  SDx_Dy G 20 SYSCLK ns

2
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SR SINE

TEC QXS320-280049%RRevB Y
tc(SDD)M2 ~ SDx_Dy b~
t w(SDDH)M2 [ ~ SDx_Dy
3
tc(SDC)M3 © SDx_Cy 5@ SYSCLK 2560 SYSCLK ns
tw(SDCHL)M3 I “ SDx_Cy /Y 2e SYSCLK 3e SYSCLK ns
tsu(SDDVSDCH)M3 ~ SDx_Cy 1 H |- SDx_Dy 20 SYSCLK ns
th(SDCHSDD)M3 SDx_CyT Y H SDx_Dy G 20 SYSCLK ns
' SDFM  GPIO (SYNC) Ty SDFM SDx Cy ::E *
o " F A
SDFM  GPIO(SYNC) 12 b ¢ G A
Lo B A
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SR SINE

TEC QXS320-280049%RRevB Y
510 H
510.1 L (CAN)
CAN a w CANFD IPA " a CAN CANFD
CAN JY w
6 CAN
- CAN2.0B ( 8 Boscha )
-7 CAN FD( 64 - ISO 11898-1:2015  1SO Bosch
%o)
a :
T CAN2.0B H=3  1Mbit/s
 CANFDi © CAN-CTRL L
1" Ne ~ 1 1/256~
T I M~ RB"
1 16e I
T 3 FIFO u
Tl I - bw o
fTHa@O [
TWaeh O I M~ PTB”
T0a 0 I M~ STB”
T 16@ 0 I
T FIFO
Tnd® e
116
T 118 %D 298 ID
1" ID CODEBP Y T MASKS
1

i1 0 " ¢ PTB / STB”
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1
1 0 ® ¥ B
1" L
1" T
q :
1SO 11898-4i Ne o O CAN -
1 CiA 603 o -

7717 AUTOSAR
1n, G SAE J1939

CAN 5-46 A
( ™
Acceptance clock
B (e )|
Receive Buffer (RB)
Q
Receive Path [ 4 1 | 5 ‘ ,,,,,,,, ‘nRB Ii 'E
configurable, FIFO-like 2 data bus
caN | ™ CAN 5 [le
Bus |e Protocol Primary Transmit Buffer (PTB) ;;
Transceiver xd Machine 1 g '
J [ 1] L O || interrupt
ransmi | a7 highest priority | E b
L tPath o Secondary Transmit Buffer (STB) |
1{ NgTR | """" ‘ 2 ‘ 1 |j
cqnﬁgumbl;,_ FIFO or
(__ CAN-CTRL core priority decision mode )
5-46. CAN
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SR SINE

TEC QXS320F28004RevB Y
5.10.2 p (12C)

2c i vy

O .. NXP Semiconductor I2C h 217 °

~ g6 5

~ 7B 108

~ START

~ @ho C

~ @r 0 h

~ _h 80 |/ 10

~ D C 10kbps|[ 400kbps’ -

oOWwe 16 FIFO Weae 16 0 FIFO

0 H @ ePIET
~ o12CexT -y Y Akv b I2CxT

U

[A
YL b
~ I12Cx_FIFOT
0 FIFOT

FIFOT
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12C module
N\
. I2ZCXSR [+ [2CDXR < +
TXFIFO [
SDA «» FIFO Interrupt
R * to CPU/PIE
RX FIFO
1 Peripheral bus
»— [2CRSR [* I[2CDRR > >
Control/status —
Clock registers T | CPU
SCL +— synchronizer + >
I
Prescaler
. A4
Noise filters : Interrupt to
12C INT —'—) » CPU/PIE
_._
; e
Arbitrator .
5-47.12C 0
TRV 12CN Y 12C 7MHz ~12MHz  p A
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SRR SIINE .
TEC QXS320F28004%RevB Y
5.10.2.1 12C
a 5.10.2.1.1A 12C a 5.10.2.1.2A 12C
5-48 A
5.10.2.1.112C
5-35. 12C
v N B
000
T0 fmod 12C 7 12 MHz
T1 th(SDA SCL)START |G T 7 b~ SDAW SCL W 4.0 S
T2 t su(SCl- SDA)STAR] 7 * 7 SDAW, H [F SCL= 1 4.0 s
T3 th(SCL- DAT) G T SCL I 0 s
T4 t su(DAFSCL) TOSCLE 250 ns
T5 tr(SDA) :1 7 SDA 1 s
000
T6 tr(SCL) 1 T sCL i 1S
000
7 tf(SDA) 7 ~ SDA ns
00
T8 tf(SCL) 7 T SCL s
00
T9 tsu(SCL- SDA)STOP A b7 SDA:A K [FSCL:A 4.0 TS
T10 tw(SP) L I tc(CMCLK) ns
31*tc(CMCLK)
Ti1 Cb 400 pF
TO fmod 12C 7 MHz
12
T1 th(SDA SCL)START |G -7 b~ SDAWY SCL I 0.6 rs
T2 t su(SCL SDA)STAR] 7 * 7 SDAW, H |F SCL: A 0.6 rs
T3 th(SCL- DAT) G T SCLWY 0 rs
T4 tsu(DAT-SCL) TSCLT 100 ns
T5 tr(SDA) =1 ~ SDA 50 ns
300
T6 tr(SCL) :1 7 SCL 20 ns
300
T7 tf{(SDA) 7 ~ SDA 11.4 ns
300
T8 tf(SCL) 7 T SCL 11.4 ns
300
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SRR SIIN= .
TEC QXS320F28004%RevB Y
= e
v
T9 t su(SCl- SDA)STOP A D~ SDA: A1 H [F SCL: A 0.6 rs
T10 tw(SP) [ tc(CMCLK) ns
31*tc(CMCLK)
Ti1 Cb 400  pF
5.10.2.1.212C
b b |7l 3 -
5-36.12C ”
- a b v V| y8
000
S1 fSCL SCL 0 kHz
100
S2 TSCL SCL 10 rs
S3 tw(SCLL) [ T SCL v 4.7 rs
sS4 tw(SCLH) I ~ SCL 2.0 s
S5 tBUF A b H 4.7 rs
S6 tv(SCL- DAT) T scy 34| TS
5
S7 tv(SCL- ACK) T scy 34| TS
5
S8 [ = 0.1 Vbus < Vi < 0.9 -10 rA
Vbus 10
S1 fSCL SCL 0 kHz
400
S2 TSCL SCL 25 rs
S3 tw(SCLL) [ “SCL v 13 rs
S4 tw(SCLH) [ Y SCL 0.6 rs
S5 tBUF A P H 1.3 rs
S6 tv(SCL- DAT) - sty 0.9 rs
S7 tv(SCL- ACK - SCY 0.9 rs
S8 Il - 0. 1 Vbus < Vi < 0.9 -10 rA
Vbus 10
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STRRYSNE QXS32(F28004RevB

TELC

5.10.2.1.3 12C

5DA

SCL

52
Repeated
START
ey . 55
= --—---- SO N e e
\
/ >< X o \
) !
u 9
—

5.10.3 (PMBus) o
PMBus i yn
SMI PMBus (Part | v1.0 Part Il v1.1)

h
12C
H
%o 100kHz
* 400kHz
L H”
Y
4 0 Il v
Wae” T~ "y YW o
0 I My
C

Contd...
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SR SINE

TEC QXS320-280049%RRevB Y
ALERT ~
Y
PMBus 5-49 A
( PCLKCRz20 )
I—svscu(—
——ALERT—p] l i f - »  DMA
Bit clock -
e« CTL— Other registers
GPIO Mux - » CPU
« SCL—»] l—- T
———SDA——Pp] St register —PMBUSA_INT—)  PIE
PMBus Module
5-49. PMBus
5.10.3.1.1 | ¥ 3, PMBus A 5.10.3.1.2 | ¥ 3, PMBUS i
A

5.10.3.1.3 | ¥ 3, PMBUS %o

>
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SIAIY

TELC

N=

QXS320-28004%RevB Y

5.10.3.1.1 PMBus

) |7l . 3 ~
5-37. PMBUS
2 TR KA BME  BEME  BONE A
VIL v T4 A 0.8
VIH A 21
VDDIO
VOL ¥ A At lpullup =4 mA 0.4 Y
| OL ¥ voLU 04V 4 mA
tSP - Lo 0 ns
50
I @ ~ 0.1Vbus<Vi <0.9 Vbus ~10 rA
10
Ci @ 10 pF
5.10.3.1.2 PMBus "
“ . -
S TR mAME  HEE & Hpr
KE
fSCL SCL 10 kHz
400
tBUF STOP START 13 rs
tHD;STA [START D G - SDA fall 0.6 rs
to SCL fall delaySDAV} |
SCl
tSU;STA START -- SCLrise 0.6 rs
to SDA fall delaySCL::: 1 [ SDA
h H
tSU;STO [STOP b —~ SCL 1 [ SD| 0.6 rs
=1
tHD;DAT scuy, G 300 ns
tSU;DAT SGl: 1 | 100 ns
tTimeout v 25 ms
35
t LOW v SCL 13 rs
tHIGH SCL 0.6 rs
50
t LOW:SEX v “ = { STAR[ STOP 25 ms
t LOW:MEX v ~ h - @ p 10 ms
tr SDA SCL:'t 1 5%  95% 20 ns
300
tf SDA SCL 1} 95% 5% 20 ns
300
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5.10.3.1.3 PMBus %o i
- s b ~
5-39. PMBUS %o
ZH WHR2% BME  HEME OB B
KIE
fSCL SCL 10 kHz
100
tBUF STOP STARY 4.7 rs
tHD;STA | STARTp G - SDA fall 4 rs
to  SCL fall delaySDA 4 |
SCly,
tSU;STA START SCL 4.7 rs
rise  to SDA fall delaySCL::
[ SDK H
tSU;STO | STOP® - SGE 1| 4 rs
SDA 1
tHD;:DAT scy G 300 ns
tSU;DAT SCL: 1 [k 250 ns
tTimeout \ 25 ms
35
t LOW v SCL 47 rs
tHIGH SCL 4 S
50
t LOW;SEX v a - { START STOP 25 ms
t LOW;MEX v “h” @ p 10 ms
tr SDA SCL:'t 1 1000 ns
tf SDA SCL 14 300 ns
5.104 y H o (SCI)
SCI W H Y ) 4 UARTA SCI CPU 11 a %o
(NRZ) H A SCI 0 e 16 FIFO ~ yi{ CPU
b T e i a T BA™ ¥y i H- ni HA
REY * SCI [ T a E a ¥ A
168 k "y b A
SCI .
H @ : b G6SCI t Ha " Y b GPIO”
SCITXD: SCI 0 ¥
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SCIRXD: SCI -
[ 921600b
1 B
C 1 8f
~ E | | E B
1 2ea A B
4@ E TF T
AT nt b
I I 0 w
0 (Y T y
-0 :-TXRDY (0 - %o s e char) TX_EMPTY (0
- B W)
:RXRDY ( I v %o s We char) BRKDT (T
p0 ) RX_ERROR ( T D)
0 T a P (BRKDT )
16 0 FIFO
‘ T 8p A - B gV (B
7-0) # 158 Obu AQ~ A

SClI 5-50 A
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TEC QXS320-280049%RRevB Y
THENA,
SCICTLI A
L "5 - SCIMAD
Frame
Farmat and Mode
Paxity P e o o o |
EveniOdd . | TxEMPTY |
Seee |
|
Enatis THFIFC_D | | T
(__SciccRs ) TH FIFD_1 I I rocru
] = T FIFD Interrupts T Infernt || oy
& & % I Lagic |
TX FIFD_N | I S
| THINTENA |
| THEDY SCICTLZ0 |
TEWAKE o 1 | y(soicmizs o — |
SCIGTLIA I |
"""" I
L SC1 TH Imamupt Select Logic |
:
Transmit Data
Buffer Register
SCITXBUF.7-0 Auta Baud Detect Logic  ——
RENA
Baud Fate [
MSELSH I: SCICTLIO )
LSPCLK Registers
ANSHF
— » Register L S - SCIAND
SCIMEALID.15-8
SCILBALD.T-0 L] RXIWAKE
I
I
________ 1
i
|
o 1 r
B [}
I
SCIFFENA | e e
SCIFFTICY REFFOO | | I | RonT
8 I To CPU
RAEFIFC 1 | | R FIFO Intempls | R Intempt I
& @ ! I Logc |
AXFIFO N | ! | [ |
! I RXFFOVE |
: |
o 1 ! | RXBKINTENA I
_________ ! | — SCICTLZA |
[}
; o— I
RKENA : AMERRAINTERA ° |
SCICTLD ! I
--------- |
I
SCI AN Interrupt Select Logic i
i SCIRKCST 5-2
Receive Data BAKDT | FE | OE| PE
Bulfer Regisier
SCIRXBUF 7-0 RNERROA
SCIAXST.Y
5-50. SCI
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5.10.5 y o (SPI)
v o (SPI) Wa v - FUO) o~ "H Wa” (4~32
B) y ¥ - D D ASPI cDSP L ¢
it L oy 1 AT ’ B a y ~ ADC
) 110 ASPI h HA 8 0 FIFO ~
CPU b A
SPI
ADCT EVTH™ SPISOMI:SPIt ¥ /h ~
SPISIMO: SPIt " /h ¥
SPSTE :SPIt b g
SPICLK: SPI y
H b h ¢
:65530@ b A" I G SPI ::1/0 IV
A
4 ~32°P
( e Ly
- B 1 : SPICLK A SPI SPICLKH™ I D -
SPICLK H™ = 1 A
- B h  :SPICLK A SPI  SPICLKH™ I FY 0
l SPICLKH™ 1 A
- B 2+ 1 1 SPICLKY ASPI SPICLKH™ ::1 © v
SPICLKH™ I} A
- B I 1 SPICLKY ASPI SPICLKH™:: 1 [V e 0
v SPICLKH™:': 1 A
0o b( pT 0 w )
0 b T N
8 0 / FIFO
DMA

3- SPI
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SPICPU o 5-51 A
AN
LspoLk—]  LOwSeeed Ly ovscik{ cPu K
' A
Bit Clock <
« SYSRS 3
"
2
L ——SPISIMO— / =4
\ £
L ——SPISOMI—»
GPIO MUX oLk SPI SPINT Y o A—
SPITXINT—» ]
4——SPISTE—p»
SPIRXDMA—{ |
SPITXDMA—»] W
5-51. SPICPU o
5.10.5.1 SPI h
5.10.5.1.1 | ¥ 3 SPIh A
5.10.5.1.2 I ¥ 1 SPIh A T B =0A B y0O SPIh
7-58 A
5.10.5.1.3 | ¥ 3 B 61 SPlh ® A Byl SPIh
7-59 A
" SPI a SPICLKa SPISIMO SPISOM - X Y
5pfA
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SR SINE

TEC QXS32¢-28004%RevB Y
5.10.5.1.1 SPIh
5-40. SPI h

IEFAA

NO. (BRR + 1) © B/ME BAE Lt
8 tsusomm , SPISOMI _ SPICLKH [F E - 20 ns
9 th(som)M G , SPISOMI  SPICLKH E - ns
"~ 1° (SPIBRR + 1)u E SPIBRRW 0 2 ~ (BRR+1) puwE A (SPIBRR +

1)u f SPIBRR G 3 4 A

5.10.5.1.2 SPI h ’ ( B =0)
~ s b ~
5-41. SPI h . ( B =0)
B
NO. 25 (BRR + 1)® R/ME BAE .
EH
te(spoym E Ate(LsPCLK) 128tc(spcLk)
“ SPICLK
1 ns
Ste(LspeLk) 127t¢(LsPcLK)
E 0.5tgspom i 3 0.5t¢;spoym + 3
0.5t +
I * SPICLK® wa | c(SPOM
2 |tw(spcyMm B 0.5te(LspcLk) + 3 ns
0.5tc(spcyM + 0.5te(LspcLk) T 3
E 0.5tespom 1 3 0.5tespcm + 3
. . 0.5t¢(spoym T
3 |twspcom I SPICLK e ) ) 0.5tospeLi) + 3 ns
0.5tgspom T 0.5tLspeLk) T 3
E 1.5tcspom T 3tesyscik) i3
, SF’ISTE[ SPICLK
23 |td(sPc)M 1.5t¢spoym T 3te(sysciky T 3 ns
, SPICLK [ SPISTE E 0.5tespom 1 6
24 | tysTEM . . ns
0.5tc(speym T 0.5tc(LspeLk) T 3
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4 |tasmom *  SPICLK[ SPISIMO E |, 5 ns
tysimoym E 0.5tespoym i 6
5 N SPICLK SPISIMO
0.5tespeym 1 0.5tespeiky T 3 "
"~ 1" (SPIBRR+1)u E SPBRR4w 0O 2 °~ (BRR+14w E A (SPIBRR + 1)u4

f SPIBRR G 3 w4

A

5.10.5.1.3 SPIh ' ( B =1)
3 b ~
5-42. SPI h 7 ( B =1)
NO. 2K (BRR + 1) 2N BAE Hhr
EH
te(spoym E Ae(LsPcLK) 128t spcLK)
“ SPICLK
1 ns
Ste(LspeLk) 127tc(LsPCLK)
E 0.5tespomi 3 0.5t¢(spcym +3
0'5tC(SPC)M ) 0.5tc(spc)M‘0.5tc(LSF’CLK)+3
2 |t . ®
W(SPCHM I SPICLK, W | 0.5tc(LSPCLK)i 3 ns
E 0.5tg(spom i 3 0.5te(spem +3
3 |twspcom I “ SPICLK I ns
W ) » R 0.5tc(spoym+0.5tCspeLky- 3 0.5tc(speym +0.5tCLsperky +3
23 |td(sPc)m ” SPISTE[ SPICLK E 2tespoym T 3te(syscrk) i 3 ns
td(STE)M ,SP|CLK[ SPISTE E 0.5tc(3pc)M 6
24 ns
0.5tc(spc)Mm T 0.5tc(LsPcLK) T 1
td(SIMO)M E 0.5tyspoym i 4
4 , SPISIMO [ SPICLKuy ) ns
[ 0.5tspeym + 0.5t speLiy T 1
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STARRYSINE

TELC|

QXS320F280049RevB Y

ty(simoym “ SPISIMO SPICLK E 0.5tspom T 6
5 . . ns
SPISIMO 0.5tgspoym T 0.5t speiky T 1 _
" 1" (SPIBRR+1)u E SPIBRR4 0O 2 ° (BRR+14w E A (SPIBRR + 1)4
f SPIBRR G 3 u A
5.10.5.1.4 SPIh

| [ |
: —l—

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

Master In Data {00 XTT XXX TR X TTLLTL LRI

Must Be Valid

SRR,

cn

A. " FIFO FIFO !
5-52. h
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STARRYSINE

TELC

QXS320-28004%RevB

Y

SPICLK
(clock polarity = 1)

SPISIMO - ¢ XUKIELKKAKKY
SPISOMI SR OKIRLRALLS RLRLRRRLRLRIRRRRRLRRLRIILKELIRLRRL
I
24 14—
SPISTE™ N z | 7
A. * 3 FIFO FIFO I D §y 4 ~ SPISTE & - A
5-53.SPI h ( B
5.10.5.2 SPIt
! Ne”  SPIc A
5.10.6.1.1 | ¥ 3, SPIC A 5.10.6.1.21 ¥ 3, SPIC i
BwO SPIc 5-54 A Bwil SPI 5-55
A
5.10.5.2.1SPI ¢
5-43.SPI ¢
NO. & B/ME BAE | B
12 te(spo)s , SPICLK Ate(syscLk) ns
13 tw(spc)s I ,SPICLK, @ I 2tesysciky T 1 ns
14 tw(spc2)s I ,SPICLK, w | 2te(syscik) T 1 ns
19 tsusiMo)s , _SPICLKH |- SPISIMO 1.5ty(syscL) ns
20 th(simMo)s ,  SPICLK H SPISIMO 1.5t¢(svyscLK) ns

,  SPICLKH [FSPISTE  (

2te(syscLk) + 2

ns
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TEC QXS320-280049%RRevB Y
SPICLK H |FSPISTE  (
25 tsu(sTE)S P =1) - 2te(syscLk) + 22 ns
26 th(sTE)S G SPICLKH SPISTE 1.5tysvscLk) ns
5.10.5.2.1 SPI ¢
~ s b ~
5-44.SPI ¢ 7
NO. ¥ B/ME BAE | Bor
15 td(som)s , SPICLK [ SPISOMI 16| ns
16 tysomns , SPICLKH SPISOMI 0 ns

5.10.5.2.2 SPI ¢
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STARRYSINE
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i: 1 ‘;i
SPICLK t¢
(clock polarity = 0) / I I \ / I \
e | |
— o m— —
SPICLK
(clock polarity = 1) l | i | ” |
ii—b-l—4 } i
N M |
W woser 0t btz o e X R R RS
| i‘_ R _.I 4 E
|
| | s |
Y’Y’Y Y’Y’Y Y’Y Y’Y Y’Y’ Master II'I Dﬂ tﬂ ‘Y Y’Y W Y’Y W Y’Y Y’Y"' b Y’Y’Y’Y’Y’Y’Y’Y’Y‘Y’Y’T‘v"""‘
RIS oM 3Ok e R R AR AR AN,
—pl :-I— 23 24 —"I L

| |
SPISTE \! g L/

SPICLK
(clock polarity = 0)

SPICLK
(clock polarity = 1)

SPISIMO

A AR

LN A AN SN

SPISOMI  GXEEIRRR e Vali Cotetetetelolotetetetedeledototetede el otetetete
N
5-55.SPI ¢ ( B =1)
5.10.6 £ (LIN)
LIN & 3 T € ~ LINT L ALIN _ LIN 22A ~
L LIN131 ADLINH  1kbit/'s 20 kbit/s H y b A
LIN' Local Interconnect Network = W vy HN ~ L
H A LIN LIN ~ http://www.lin -subbus.org™ 0 ALIN % D
0 1 H o” D Y YyYI b o ALIN < G vV v
i ~ D “TO CARLIN "y W h C A
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LIN i yn
LIN2.2A LIN 1.3
- LIN
1Kbit/s  20Kbit/s H

h C b

[ Break-in -datal:
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addr(2:0) Receiver
] Control rxd
datai(7:0) & —
Shift Registe
datao(7:0) Host
Controller =)
rd Interface
wr Data — sleep
cs buffer
.|
Transmitter
State Control
Control & » txd
Unit | | [Shift Register]
Baud Rate | Interrupt )
Generator | (= Controller »irq
clk —p
rst —pl
5-56.LIN s
511
511.1
QXS320F280049RevB Wa H HW L 1.2V | (VDD)
(56 b” )
p 12VLDO 4 (VREG)
@ L

VDDIO VDDIO_SW
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511.1.1 p 1.2 VLDO 4 (VREG)

p VREGVDDIO:~ “ 4VDD 1.2 VA VREGENZ v VSS
w A " b° VREGENZ : ~ p VREG - -
VDD A 4-5T VREGENZ ’ A p VREG =
VDR * P w3 VREG * @ VDD :'t ’ A a p
VREG~ VDD H (" YA VDD H” 4-4 A
1. 7 ) @ it W @ VSS A - VDD

W@ [ VSSEi e 4.71 F YA

2: VSS ~ Ne VDD :': ( Y 4a VDD )A
5.11.1.2 b
5-49
B/Ma AU BAE L A
Cvobio VDDIO 4.7 rF
Cvopio_pecap @ VDDIO :: 0.1 rE
Cvopa VDDA :: 2.2 rE
Cvopio_sw VDDIO_SW:': 20 rE
CVDD VDD 20 rF
Cvop_pECAP @ VDD :: 0.1 rE
5.11.1.3
H” S b v GVDDI®3V 47 Ky (
VREFHB v 6 VDDAN.3V A A
vDDI@ VDDIO_SWDDA :3.3V vDDI@ VDDIO_SWDDAW :: ~ w
G H 4b  03VA
VDD : VREGENZ [ VSS~ VDD o _ A
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SR SINE

TEC QXS320-280049%RRevB Y
vDR (VREGENZ/DDIO ) ~ VDDIO VDD W A vDD
b VDDIA VDD G VDDI® b 0.3VA
5.11.1.4:': B (POR)
p ok B (POR) G B - allo ¢ A POR
c L - D [ VDDID A POR v A A PORvV
P BOR(brownoutreset) Lv g G I BORvV (" &
p BOR H ~ & 51115 A
5.11.1.5 B (BOR)
P BOR VDDIO AW - [ b H A VDDIO
A BORvV Y I} ~ B XRSn Vv AXRSn G B R I
b A N BOR A BOR VMONCTL T BORLVMONDIS p
BOR vVDDIO A "BOR ~ a 55 A A (SVS)
G 3.3V 1.2V F b * XRSnv A
5.11.2
5.11.2.1
5-501 €2 @ Y 4 © 5-64y *  5-654 A
550" Y a
CLOCK SOURCE MODULES CLOCKED COMMENTS
INTOSC1 1
10Mhz
PLL
CPU
INTOSC2(1) 2
PLL 10Mhz
CPU
X1 (XTAL) X1x1 X2
PLL
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i CPU
17 B " p 2 (INTOSC2) (OSCCLK) A
{INTosct > WDCLK——p  1©althdog
(svspuicir) (SYSGLKDIVSEL )

<<1 (XTAL)

CLKIN

5.11.2.2

<

\
OSCCLK I\H SYSCLK To NMIWD

S PLLSYSCLK—
System PLL —PLLRAWCLK—I) Divider I

SYSCLK 4 CPU |———CPUCLK—>  Tolocal memories

To ePIE, RAMs, GPIOs,

SYSCLK and DCSM

One per SYSCLK peripheral

| PCLKCRx I

| |

| DTPERLSYSCLK—} To peripherals
|

Qo) 1 ¢ G Porc) |

|
|
LSP | LSPCLK PERx.LSPCLK—»  To SCls and SPIs
Divider | - |
l_ ___________ -
CAN Bit Clock—» To CANs
5-64
CLK_PFD CLK_VCO CLK_Q
1/N PFD LPF VCO 1/Q

CLK_S
1/F 1/R .

Fewveo=Feuan*F/N 5 Ferk o=Feiveo/Q i Fek r=Feikveo’R

5-65
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511221 ~ -
~ a 5.11.2.2.1.1A 5.11.2.2.1.21 ¥ 3, XTAL A X1
a 5.11.2.2.1.3A 5.11.2.2.1.4, ¥ 1 h A
511.2.2.11 -~

foxraL Frequency, X1/X2, from external crystal or resonator 10 20 MHz
foxy Frequency, X1, from external oscillator 2 20 MHz
5.11.2.2.1.2 XTAL
b o ( )

X1 VIL Valid low-level input voltage -0.3 0.3* VDDIO \
X1VIH Valid highlevel input voltage 0.7* VDDIO VDDIO +0.3 \Y
511.2.2.1.3

tixy Fall time, X1 6 ns

tixy) Risetime, X1 6 ns

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

twxany  Pulse duration, X1 high as a percentage of tc(X1) 45% 55%
5.11.2.214
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SR SINE

TELC
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Y

tery  Lock time, Main PLL 200us + 20us tosc _stable 1B
5.11.2.2.2 p
511.221 F P A
5.11.2.2.1 p
MIN NOM MAX UNIT
fsyscuy  Frequency, device (system) clock 160 MHz
tusysciky  Period, device (system) clock 6.67 ns
foveo) Frequency, VCO output clock 400 800 MHz
fiek pepy  Frequency, PFD input clock 8 12 16 MHz
f cany Frequency, Input clock 8 240 MHz
fick o) Frequency, CLK _Q output frequency 26 800 MHz
flek s) Frequency, CLK S output frequency 26 800 MHz
fusp Frequencyl SPCLK 150 MHz
ferewny  Frequency, HRPWMCLK 50 150 MHz
flosceLk Freqcl)JreQ%/,OSCCLK (INTOSC1 or INTOSC2 or XTA See respective clock MHz
5.11.2.3 ”
P )
R 3.3V v 5 - 66
WMicracartrallar
|i]
) 5-67
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TELC

QXS320-28004%RevB
Microcontroller
Vss X1 X2
L] L]
I IDI \
\ 1T J
5-67
) v 5-68
Microcontroller
V§S x X2
_I__D__l_
5-68
5.11.2.4 p
way v 0 * QXS320F280049RevB” H @ o
4 INTOSC1 INTOSC2A "M Ha ' a A INTOSC2u
a (OSCCLK) -~ INTOSC1y M A INTOSC13™ y * W a
(OSCCLK)A
5.11.2.4.1 p

Without trimming 7 10

13 MHz

fivtosc  Output clock frequency

After tri mn 9.8 10

10.2 MHz
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fstee  Output frequency adjust step
250 KHz
fr Output frequency temperature coefficie @40 ~85 3 %
Ts OSC stabilization time 20 s
Drc Output Duty Cycle 45 50 55 %
5.11.3 o NJTAG
JTAG(IEEE  %01149.1-1990 %o ) ) o @ f * TMSa
TDIA TDO TCKA cJTAG( w o Vi IEEE
%01149.7-2009) o ~ Waer H @ (TMS TCK) f JTAG o ~ o
4 D GPIO35 (TDIl) GPIO37 (TDO) it pw A
"' MCU JTAG H 66 (15.24cm) f JTAG :': i
T o T~ JTAGH™:: b I A 1 @ H” I A - G
10MHzl4 JTAG b” JTAGH™:: b v Ap -~ 0
(35MHz = ) % @ JTAGH::y 228 A
+3.3V
MCU
.2k0ﬁ 10K [j 10K
1
Rt JTAG
™S 1 ms TRET [-2—
I 3 1Dl GND I||
<51pD +5V (8|45
TDO 2 " {1po RX |-
9 {RTCK x 2
TCK H2 T 1ek GND 12
A3lemuo Emut HE
5-69 [ 14 JTAG
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STARRYSINE

TELC

QXS320-28004%RevB Y

1. JTAGW

2. a
0.1R p

oVt

W

UARTw

—_Iz

-

-

60cmp ~
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SVRRYSTINE QXS32(F28004%RevB Y

TEC

6
6.1
QXS320F280049RevB W @ w 328 Ly "H(MCuUy ~
1@ ©: 7 L a  Ne o A
L G QX 328 C28xCPU ~ t 160MHz H~ A QX C28xCPU
TMU D VCU D [ W 17 TMU D
i T 2 * VCuU o "y T
A
QXS320F280049RevBp  w | * « C28xCPU'H ([ h C28xCPU:* v
KFA«C28xCPU 3 CLA W b CPU 328 ¥ A T
C28xCPU  F o - Ty T L T i A ANSIC
% ~ E P PKF® " 3 % A
QXS320F280049RevB 1MB 1IMB  :': SRAM ECCa
SRAMECC/ E iv n A
QXS320F280049RevB " Y OW . Kra 128
ADC % & @ H™ ™ A |- # @ PGA’
Y H |- Pt At a ') 4
A
QXS320F280049RevB” & b (i G ePWM/HRPWM eCAPY
" ¥ LAp 4  SDFMH 3 E-p L A
N3 H o ( SPlaSClaI2Ca LIN CAN) F L3 oa
TN T ¥ H~ A QXS320F280049RevB ~ v 0

% PMBuUSA
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SYRRYSNE

TELC|

QXS320F280049RevB

6.2 w

[ 6-1

core_top

INSN RAM

e —

INSN_RAM_SLAVE

event/interrupt

BOOT

‘cpuo_m\; ‘ CPUO_TIM% ‘ cpuoﬁw#

H

| f——ioadistore—pw| DATA RAM

DATA_RAM_SLAVE

‘CPUl_DL\A ‘ CPUl_TIM%‘ cpu1_w#

core_debug

———TChk——r
DMA — pe—L —
-TDO——+
t t COREO_MATER COREL_MATER
BOOT_MATER DMA_MATER DEBUG_MATER
& i
( AXI_CONMAXOP J
Data Bus Bridge Data Bus Bridge Data Bus Bridge FLASH_CTRL Data Bus Bridge Data Bus Bridge Data Bus Bridge
ipheral
peripheral op - o5 ECAP GPIO_CTRL SPIO DLIN CAND
SYS_CTRL EPWM INPUT_BAR SPI1 SCI0 CAN1
pce EQEP OUTPUT_BAR FLASH DRIVE  pygus sciL SDEM
DMA PGA EPWM_BAR FSIRX 12C
ANASUB DAC GPIO_DATA FSITX
REGFILE CMPSS BAR_FLAG
DCSM ADC HOLDAP SO SISCLKCS
x
HRADC

GPIO_MUX,I0_PAD

6-1. w
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6.3 p
6.3.1 p
6-1. p
o
o ‘ CZ?)XCP DMAG | o E ~[SECUF
G
GSDO RAM 32KB 0x00000000 | 0x00007FFF
GSD1 RAM 32KB 0x00008000 | OXx0000FFFF
GSD2 RAM 32KB 0x00010000 | 0x00017FFF
GSD3 RAM 32KB 0x00018000 | Ox0001FFFF
GS4 RAM 32KB 0x00020000 | 0x00027FFF
32KB
GS5 RAM 0x00028000 | Ox0002FFFF
GS6 RAM 32KB 0x00030000 | 0x00037FFF
GS7 RAM 32KB 0x00038000 | Ox0003FFFF
GS8 RAM 32KB 0x00040000 | Ox00047FFF
GS9 RAM 32KB 0x00048000 | OxO004FFFF
GS10 RAM 32KB 0x00050000 | 0x00057FFF
GS11 RAM 32KB 0x00058000 | OxO005FFFF
GS12 RAM 32KB 0x00060000 | Ox00067FFF
GS13RAM 32KB 0x00068000 | Ox0006FFFF
GS14 RAM 32KB 0x00070000 | 0x00077FFF
GS15 RAM 32KB 0x00078000 | Ox0007FFFF
FARO RAM 64KB 0x00080000 |  OxO008FFFF
FAR1 RAM 64KB 0x00090000 |  OX0009FFFF
FAR2 RAM 64KB 0x000A0000 |  OXO00AFFFF
FAR3 RAM 64KB 0x000B0000 |  OXO0OBFFFF
FAR4 RAM 64KB 0x000C0000 |  0xOOOCFFFF
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FAR5 RAM 64KB 0x000D0000 0x000DFFFF
FAR6 RAM 64KB 0x000E0000 0x000EFFFF
FAR7 RAM 64KB 0x000F0000 | Ox000FFFFFo

IPC CPUO_RAM 4KB 0x00100000 0x00100FFF

IPC CPU1_RAM 4KB 0x00101000 0x00101FFF

CPUO BOOT RAN 8KB 0x00280000 0x00281FFF

CPU1 BOOT RAN 8KB 0x00282000 0x00283FFF
PIECTRL 256B 0x007F0100 0x007FO1FF

DEBUG 256B 0x007F0200 0x007F02FF
CPUTIMERO 20B 0x007F0300 0x007F030F
CPUTIMER1 20B 0x007F0320 0x007F031F
CPUTIMER2 20B 0x007F0340 0x007F033F

CR 256B 0x007F0400 0x007F04FF

GR 256B 0x007F0500 0x007FO5FF
MOB 256B 0x007F0600 0x007FO6FF
EXP 256B 0x007F0700 0x007FO7FF

WD 256B 0x007F0800 0x007FO8FF
IPC_REG 256B 0x007F0900 0x007FO9FF
IPC_CMD 256B 0x007FOA00 0x007FOAFF
VCU 256B 0x007FOB0O0O 0x007FOBFF
TRACE_BUFFEF 256B 0x007F0CO00 0x007FOCFF
WATCH_POINT] 256B 0x007FODO0 0x007FODFF
ECC 256B 0x007FOEO0 0x007FOEFF
ERAD_GLOBAL 256B 0x007FOF00 0x007FOFFF
ERAD_HWBP1 256B 0x007F1000 0x007F10FF
ERAD_HWBP2 256B 0x007F1100 0x007F11FF
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ERAD_HWBP3 256B 0x007F1200 0x007F12FF
ERAD_HWBP4 256B 0x007F1300 0x007F13FF
ERAD_HWBPS 256B 0x007F1400 0x007F14FF
ERAD_HWBPg 256B 0x007F1500 0x007F15FF
ERAD_HWBP7 256B 0x007F1600 0x007F16FF
ERAD_HWBP§ 256B 0x007F1700 0x007F17FF

ERAD_COUNTEH 256B 0x007F1800 0x007F18FF

ERAD_COUNTEH 256B 0x007F1900 0x007F19FF

ERAD_COUNTEH 256B 0x007F1A00 0x007F1AFF

ERAD_COUNTEH 256B 0x007F1B00 0x007F1BFF

FPU 256B 0x007F1C00 0x007F1CFF
CLKCFG 4KB 0x01000000 0x01000FFF
CPUSYS 432B 0x01001000 0x010011AF
DEVCFG 432B 0x01001000 0x010011AF

XINT 80B 0x010011B0O 0x010011FF

NMIINTRUPT 256B 0x01001200 0x01012FF

DCCO 4KB 0x01002000 0x01002FFF

DMA 256B 0x01003000 0x010030FF
DMACH1 256B 0x01003100 0x010031FF
DMACH2 256B 0x01003200 0x010032FF
DMACH3 256B 0x01003300 0x010033FF
DMACH4 256B 0x01003400 0x010034FF
DMACH5 256B 0x01003500 0x010035FF
DMACH6 256B 0x01003600 0x010036FF

ANALOGSUBSY| 4KB 0x01004000 0x01004FFF

REGFILE 4KB 0x01005000 0x01005FFF
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DCSM _BANKO Z  1KB 0x01006000 |  0x010063FF
DCSM_BANKO 2L 1kB 0x01006400 |  0x010067FF
DCSM_BANKO Z  1KB 0x01006800 |  0XOL006BFF
DCSM_BANKO 220 1kB 0x01006C00 |  0XOL006FFF
DCSM_COMMC_ 4KB 0x01007000 |  0x01007FFF
DCSM BANKL Z  1KB 0x01008000 |  0x010083FF
DCSM_BANKLZL_ 1ks 0x01008400 |  0x010087FF
DCSM_BANKL Z  1KB 0x01008800 |  0XOL008BFF
DCSM_BANKL 220 1kB 0x01008C00 |  0xOL008FFF
ECAP1 1288 | 0x01010000 | Ox0L01007F
ECAP2 1288 | 0x01010080 | OXxO10100FF
ECAP3 1288 | 0x01010100 | Ox0101017F
ECAP4 1288 | 0x01010180 | OxO10101FF
ECAPS5 1288 | 0x01010200 | 0x0101027F
ECAP6 648 0x01010280 | 0x010102BF
HRCAP6 64B 0x010102C0 |  0x010102FF
ECAP7 648 0x01010300 |  0x0101033F
HRCAP7 648 0x01010340 |  0x0101037F
SYNCSOC 1288 | 0x01010380 | Ox010103FF
SFO 1288 | 0x01010400 | Ox0101047F
SFOHHR 1288 | 0x01010480 | O0x0101047F
EPWML 512B | 0x01012000 | Ox010121FF
EPWM?2 512B | 0x01012200 | 0x010123FF
EPWM3 512B | 0x01012400 | Ox010125FF
EPWM4 512B | 0x01012600 | OXx010127FF
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EPWMS5 512B 0x01012800 0x010129FF
EPWM6 512B 0x01012A00 0x01012BFF
EPWM7 512B 0x01012C00 0x01012DFF
EPWM8 512B 0x01012E00 0x01012FFF
EQEP1 2KB 0x01014000 0x010147FF
EQEP2 2KB 0x01014800 0x01014FFF
PGAl 32B 0x01016000 0x0101601F
PGA2 32B 0x01016020 0x0101603F
PGA3 32B 0x01016040 0x0101605F
PGA4 32B 0x01016060 0x0101607F
PGAS 32B 0x01016080 0x0101609F
PGAG6 32B 0x010160A0 0x010160BF
PGA7 32B 0x010160CO 0x010160DF
DACA 64B 0x01018000 0x0101803F
DACB 64B 0x01018040 0x0101807F
CMPSS1 256B 0x0101A000 0x0101A0FF
CMPSS2 256B 0x0101A100 0x0101A1FF
CMPSS3 256B 0x0101A200 0x0101A2FF
CMPSS4 256B 0x0101A300 0x0101A3FF
CMPSS5 256B 0x0101A400 0x0101A4FF
CMPSS6 256B 0x0101A500 0x0101A5FF
CMPSS7 256B 0x0101A600 0x0101A6FF
ADCARESULT 256B 0x01020110 0x010201FF
ADCBRESULT 256B 0x01020310 0x010203FF
ADCCRESULT 256B 0x01020510 0x010205FF
ADCA 256B 0x01030000 0x010300FF
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ADCB 256B 0x01030200 0x010302FF
ADCC 256B 0x01030400 0x010304FF

GPIODATA 4KB 0x01040000 0x01040FFF
GPIOCTRL 4KB 0x01050000 0x01050FFF
INPUTXBAR 4KB 0x01051000 0x01051FFF
OUTPUTXBAR 4KB 0x01052000 0x01052FFF
EPWMXBAR 4KB 0x01053000 0x01053FFF
XBAR 4KB 0x01054000 0x01054FFF
SPIA 4KB 0x01060000 0x010603FF
SPIB 4KB 0x01061000 0x010613FF
PMBUSA 4KB 0x01062000 0x01062FFF
LINA 4KB 0x01070000 0x01070FFF
SCIA 4KB 0x01080000 0x01080FFF
SCIB 4KB 0x01081000 0x01081FFF
12CA 4KB 0x01082000 0x01082FFF
CANFDA 4KB 0x01090000 0x01090FFF
CANFDB 4KB 0x01091000 0x01091FFF
SDFM 4KB 0x010A0000 0x010A0FFF
FLASHOCTRL 4KB 0x010B0000 0x010BOFFF
FLASHODATA 2MB 0x30000000 O0x301FFFFF
FLASHOOTP1 1KB 0x30200000 0x302003FF
FLASHOOTP2 1KB 0x30201000 0x302013FF
' [23:16] = 7f h \« C28xCPUY
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6.3.2 Flash p
QXS320F280049RevB W@ (1024KB [256KW]f A® ~ y W e Page
a Sectora Blocka Chip b A
/ b  FLASH Bank:': b K v A
FLASH Pagea Sectora Blocka Chip” A
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
Ne  FLASH 6-3 A
6.3.2.1 Flash M
6- 3-1. FLASH OTP VM
M
OTPO M
FLASHOOTP1 1KB 0x30100000 0x301003FF
FLASHOOTP2 1KB 0x30101000 0x301013FF
6- 3-2. FLASH Block
Block Sector Address range
255 0x300FFO00H 0x300FFFFFH
15 éé éé éé
240 0x300F0000H 0x300FOFFFH
239 0x300EF000H 0x300EFFFFH
14 éé éé éé
224 0x300E0000H 0x300EOFFFH
éé éé éé
éé éé éé éé
éé éé éé
éé éé éé
éé éé éé éé
éé éé éé
2 47 0x3002F000H 0x3002FFFFH
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éé éé éé
32 0x30020000H 0x30020FFFH
31 0x3001F000H 0x3001FFFFH
1 é é éé éé
16 0x30010000H 0x30010FFFH
15 0x3000F000H 0x3000FFFFH
0 é é éé éé
0 0x30000000H 0x30000FFFH
6.3.3.2 P
I7l t
6- 4. O (Q28x)
40 (1) « C28xCPUD DMA §
CLKCFG 4KB 0x01000000 0x01000FFF
CPUSYS 432B 0x01001000 0x010011AF
DEVCFG 432B 0x01001000 0x010011AF
XINT 80B 0x010011BO 0x010011FF
NMIINTRUPT 256B 0x01001200 0x01012FF
DCCO 4KB 0x01002000 0x01002FFF
DMA 256B 0x01003000 0x010030FF
DMACH1 256B 0x01003100 0x010031FF
DMACH2 256B 0x01003200 0x010032FF
DMACH3 256B 0x01003300 0x010033FF
DMACH4 256B 0x01003400 0x010034FF
DMACH5 256B 0x01003500 0x010035FF
DMACH®6 256B 0x01003600 0x010036FF
ANALOGSUBS 4KB 0x01004000 0x01004FFF
REGFILE 4KB 0x01005000 0x01005FFF
DCSM_BANKO| 1KB 0x01006000 0x010063FF
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DCSM_BANKO . 1KB 0x01006400 0x010067FF
hadow
DCSM_BANKO] 1KB 0x01006800 0x01006BFF
DCSM_BANKO . 1KB 0x01006C00 0x01006FFF
hadow
DCSM_COMM 4KB 0x01007000 0x01007FFF
DCSM_BANK1] 1KB 0x01008000 0x010083FF
DCSM_BANKL_ 1KB 0x01008400 0x010087FF
hadow
DCSM_BANK1] 1KB 0x01008800 0x01008BFF
DCSM_BANK1_ 1KB 0x01008C00 0x01008FFF
hadow
ECAP1 128B 0x01010000 0x0101007F
ECAP2 128B 0x01010080 0x010100FF
ECAP3 128B 0x01010100 0x0101017F
ECAP4 128B 0x01010180 0x010101FF
ECAP5 128B 0x01010200 0x0101027F
ECAP6 64B 0x01010280 0x010102BF
HRCAP6 64B 0x010102C0 0x010102FF
ECAP7 64B 0x01010300 0x0101033F
HRCAP7 64B 0x01010340 0x0101037F
SYNCSOC 128B 0x01010380 0x010103FF
SFO 128B 0x01010400 0x0101047F
SFOHHR 128B 0x01010480 0x0101047F
EPWM1 512B 0x01012000 0x010121FF
EPWM2 512B 0x01012200 0x010123FF
EPWM3 512B 0x01012400 0x010125FF
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EPWM4 512B 0x01012600 0x010127FF
EPWM5 512B 0x01012800 0x010129FF
EPWM6 512B 0x01012A00 0x01012BFF
EPWM7 512B 0x01012C00 0x01012DFF
EPWM8 512B 0x01012E00 0x01012FFF
EPWM9 512B 0x01013000 0x010131FF
EPWM10 512B 0x01013200 0x010133FF
EPWM11 512B 0x01013400 0x010135FF
EPWM12 512B 0x01013600 0x010137FF
EQEP1 2KB 0x01014000 0x010147FF
EQEP2 2KB 0x01014800 0x01014FFF
PGAl 32B 0x01016000 0x0101601F
PGA2 32B 0x01016020 0x0101603F
PGA3 32B 0x01016040 0x0101605F
PGA4 32B 0x01016060 0x0101607F
PGAS 32B 0x01016080 0x0101609F
PGAG 32B 0x010160A0 0x010160BF
PGA7 32B 0x010160C0 0x010160DF
DACA 64B 0x01018000 0x0101803F
DACB 64B 0x01018040 0x0101807F
CMPSS1 256B 0x0101A000 0x0101A0FF
CMPSS2 256B 0x0101A100 0x0101A1FF
CMPSS3 256B 0x0101A200 0x0101A2FF
CMPSS4 256B 0x0101A300 0x0101A3FF
CMPSS5 256B 0x0101A400 0x0101A4FF
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CMPSS6 256B 0x0101A500 0x0101A5FF
CMPSS7 256B 0x0101A600 0x0101A6FF

ADCARESUL 256B 0x01020110 0x010201FF
ADCBRESUL 256B 0x01020310 0x010203FF
ADCCRESUL 256B 0x01020510 0x010205FF
ADCGRESUL 256B 0x01020710 0x010207FF
ADCHRESUL 256B 0x01020910 0x010209FF
HRADCARESU 1KB 0x01022100 0x010223FF
HRADCBRESU 1KB 0x01022500 0x010227FF
HRADCCRESU 1KB 0x01022900 0x01022AFF
ADCA 256B 0x01030000 0x010300FF
ADCB 256B 0x01030200 0x010302FF
ADCC 256B 0x01030400 0x010304FF
ADCG 256B 0x01030600 0x010306FF
ADCH 256B 0x01030800 0x010308FF
HRADCA 1KB 0x01032000 0x010321FF
HRADCB 1KB 0x01032400 0x010324FF
HRADCC 1KB 0x01032800 0x010328FF
GPIODATA 4KB 0x01040000 0x01040FFF
GPIOCTRL 4KB 0x01050000 0x01050FFF
INPUTXBAR 4KB 0x01051000 0x01051FFF
OUTPUTXBA 4KB 0x01052000 0x01052FFF
EPWMXBAR 4KB 0x01053000 0x01053FFF
XBAR 4KB 0x01054000 0x01054FFF
SPIA 4KB 0x01060000 0x010603FF
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SPIB 4KB 0x01061000 0x010613FF
PMBUSA 4KB 0x01062000 0x01062FFF
LINA 4KB 0x01070000 0x01070FFF
SCIA 4KB 0x01080000 0x01080FFF
sciB 4KB 0x01081000 0x01081FFF
12CA 4KB 0x01082000 0x01082FFF
CANFDA 4KB 0x01090000 0x01090FFF
CANFDB 4KB 0x01091000 0x01091FFF
SDFM 4KB 0x010A0000 |  OXO10AOFFF
(1) CPU (b cDMA)  &Q G “y G 16 p -
0O b Q" b T (O} P Q" DH 0 DA
6-5. ¢
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 1 Y Y Y Y
S3 2 Y Y Y Y
S4 CAR Y Y Y Y
S5 CAN Y Y Y Y
S6 Flash_ctrl Y Y Y Y
S7 HARDWARE Y Y Y Y
S8 flash Y Y Y Y
633 (U
6.3.3.1 CPU” RAM (GSDx RAM)
CPU Q@ ECC w RAM CPUOL CPU1" | A
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HAR;EE NE QXS320-280049%RRevB Y
6.3.3.2IPC" | RAM (IPC CPUx_RAM)

{ H RAM" IPC_CPUO_RAMuy CPUOL " . CPUlp ~ CPUO Q
CPUI’ AIPC_CPUL RAMuw CPU1lbL ", CPUOp ~ CPUI Q CPUO A
6.3.3.3CPU" . 9 RAM (GSIx RAM)

CPU @ ECC w 5 RAM CPUOL CPU1" ;| A
6.3.3.4CPU" |, 9 RAM (BOOT RAM)

CPU BOOTHq v A
6.4 -

L EF > A
6- 9.
e

DMA

« CPU h CPU

CPU

( WO NMIWEDLPR

PLL

GPIO

GPIO )

DMA b

ePWM/HRPWM
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STARRY

TELC|

N=

QXS320F280049RevB

Y

eCAP/HRCAP

eQEP

SDFM

DMA

« CPU

CPU

ADC

ADC

CMPSS

DAC

PGA

CAN

SPII

12C

PMBus

SCI

LIN
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TEC QXS320-280049%RRevB Y
6.6 C28x
6.6.1 :
CPU u i h 7 v w 328 . H”
ol ' o) (RISCY Yy i L a » i Ayl L a
) i A
6.6.2
VR h * vow H~ A fi 0O Ya
D ~ VLW ) "~ hardware loop™ Y ) \ w Ne n
A G " ' Ne ~ y O ° o
a y v A L D A
YT B DA er CPU "~ D O ACPU”™ Y 0
D (o) Ty T D bhA
h =~ =DSPp a :: U ~ I-MEMa D-MEM~ a O
~ DMA™ a o ~ SPIa I2Ca GPIOa CAN ~ "~ Debug™ A

6.6.3 1 "H(FPU)

C28x v (C28x+FPU) Y |EEE D
C28x CPU w A
i C28x+FPU p’ %o C28x Yiw i "H A
1 'H 7%
fi @ “RnH 1 T n=0i7"
(STF)
(RB)
RB - A "6 nd T
Y ‘G A
6.6.4:72 Y "H(TMU)
S iy " TMU” v 9 % FPU DO H28x+FPU w ~
¥ I N T | A
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T™MU D]
C
MPY2PI F3Rs Rd a = "b * 2 2/ 3
DI V2Pl F3Rs Rd a ="b / 2 2/ 3
FSSQRT RsRd a = sqgrt(b) 7
SI NPUF 3 2Rs Rd a = si)n(b*2 5
COSPUF32Rs Rd a = cos(b*2 5
ATANPUF32Rs Rd a = atan(b)/ 2 5
QUADMKd Rs Rt ATANPU?2 8
TMUY "H D A D K v A TMU D a
FPU A
6.6.5 Viterbia (o) i "H vCcu”
¥ D DSP W v YW A
6.6.5.1 Viterbi
Viterbi \ T a "~ Y A LA
Neo a a A
Ne Dy Viterbi  ~ o " la A
VI TBM2 1/2
VI TBM3 1/3
VI TDHAS
VI TDHSA
VI TDLAS
VI TDLSA
VI THSEL
VI TLSEL
VTRACE
6.6.5.2 (o) ~ CRC”
CRC y Ha O H
D " A
Ne ™ 97 @ 88 a 168 a4 328 CRC A" 1le o FO
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SR SINE

TEC QXS32(F28004RevB 8%
6.6.5.3
DSP T G H” KF™ 7 I 1 " FFT
A
o~ a FFT Ne ~ Y H" BH A
T 3 @ A
Ne yIW oy vaiagae v ‘
/ VCADD/VCSUB 32+32=32
/ VCDA16/VCDS16 16 £+32 =16
VCMPY 16 x16 = 32
VCMPYAC 16 x16 = 32 32+32=32
VNEG 132=32
6.6.6 1 "H EINTDIV®
C28x CPU (EINTDIV)Y "H - 2 b (16 /
16 32/ 16 32/ 32 64/ 32 64/ 64) ~ ~ (Truncated,
Modulus,Euclidean)A
. C Truncated 7 % YA
Modulus  Euclidean L v ce A
2% * o No ~ T YF A v

C28x CPU w 328 648 A

158


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

QXS320-28004%RevB

Y

TR
6.7 o (DMA)
DMA R )
ot wir w
l z-Y1r I vMH A Ao
A DMA 6-3
DMA ‘
dEal PIE T
d DMA 0
i ADCT EVTH”
. .
~ ePWM SQO€”
i CPU
T eCAP
i SPID
i SPIO
q :
i GSx RAM
i ADC
—
i DAC PGA
i SPI  PMBus
d ‘'8 al16bk 326
d ‘ @ MJja © 8

(ePWN eQER eCAR SDFM )

FIFO~

S S

CPU
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TELC
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CAN

LIN

ADC
WRAPPER

ADC
RESULTS

TIMER

Global Shared
(GSx) RAMs

A

|
1

A

C28x Bus

ECAP(1-7)

_EPWM(1-8).SOCA, EPWM(1-8).SOCB

SPITXDMA(A-B), SPIRXDMA(A-B)
[FSITXADMA, FSIRXADMA

X

TINT (0-2)
L ~ XINT (1-5) )

ADCx.INT(1-4), ADCx.EVT

dl
-
dl
-

L LINATXDMA, LINARXDMA

T T T T T T T T T CANxF(-3)%] DMACHSRCSELI.CHx
DMACHSRCSEL2.CHx
—_———— e — — — =2 PR ) oy MODE.PERINTSEL

DMA Bus

DMA

P

Ay,

Source Selection

DMA Trigger

(x=1to6)

DMA C28x

 DMA_CHx (1-6)

PIE

PGA
DAC

CMPSS [—P

eQEP

SPI

PMBUS

-
+“—>r

DMA Trigger Source
CPU and DMA Data Path
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6.8
) Wa ! A @ op A
* BT A Ty P L~ Ne A Nw
6-4 A
IWDCR WDPRECLKDIVI | WDCR WDPS | Iwnca.wnms |
WDCNTR
WDCLK 8-bit
_ONTOsC) | ek e 0" 0— coumer ] Ty
SYSRSn
m
Count
WDKEY (7.0) WDWCR.MIN
Watchdog Good Key out of Window “\';"::;::?
[wocrwocHk2:0)|— Koy Detector Detector
:::)D Bad Key
WDRSTn Generate
1
[1]o] 1] VO ggp\:ﬁj{lzl:;z Watchdog Time-out
| SCSR WDENINT |
6-4.
6.9 C28x
CPU 0a 1a 2 32 B v g 16 B A
Wae 328p - [ T A Y CPU Y
v v A [ Y w T We 328 Vv v A
CPU-Timer0 6 W T [ PIE ACPU-timerl 3 TF
[ CPU INT13A CPU-Timer 2 v QX-RTOS N F CPU INT14A QX-
RTOS b 4a ~ CPU-Timer2~™ 6 W A
CPU-Timer2~ Y Y Mkv Wa ‘

SYSCLK ()

P 1 (INTOSC1)
D 2 (INTOSC2)
X1 (XTAL)
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SR SINE

Y

TEC QXS320-28004%RevB
6.10 1 (DCC)
{ G G T T H @
A n G T A
6.10.1
DCC Y 1
H H @ H” H G A
a " E
" b A
1l A
H u a W @ o " A
6.10.2 DCCx(DCCO0 and DCC1) -
6- 15. DCCx
DCCxCLKSRCO[3: 0] CLOCK £#5
0x0 XTAL
ox1 INTOSC1
0x2 INTOSC?2
others G
6- 16. DCCx
DCCxCLKSRC1[3:01] CLOCK £#%
0x0 PLLRAWCLK
others G
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7.1 0 QX-IDE
"y I QXDSPC2000 - 0 i L © B~ B QX-IDEA
1. https://pan.baidu.com/s/1bfo-FDc_qO7cY8KOFM-vMg 0 :qide

2. https://pan.quark.cn/s/adfccb17121f & ' B6Kg

QX-IDE a a | QX-IDE_User Manual.pdfl A

?E["é? Yil{EE QXC2000DSP EREFEIFIS QX-IDE

SR

FHERER AR
g FRIE {1 SHUEFH. STFH, SERED
W o osmnamtzsTe 1F sammouazis
SATE g QX-IDEEAEAR
= SAIBDSPTE BEFTFQX- IDEERREM
LLEL [t mewH
T BEITFDSPISS TR
¢y IMEfERAIRE
BN R R E
N N =
winEEE IV S3ETEF
D) ssmmmsaem ?0 EARES, REDS e
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