Ordering & Technical Design & Support & 2 SIS I
E quality documentation development E training 7}%1@‘
I3 TEXAS TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132
INSTRUMENTS ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023
57
TMS320F280013x A 1% 1) 28
- Wi~ AMSPS 12 {4 4% (ADC)
. %ﬁ&@

120MHz C28x 32 fiz DSP CPU
- TESEIHE SREVERE T THIAH 4 T 25 T 240MHz
Arm® Cortex®-M7 a5+ ( 12 [ & C2000
™ 55 MCU (L1 15 5-HE #5572 o i N FH
Tt )
- VFE TG (FPU) I sel S i Ba it
- = REUIEE S (TMU) A b sz #26) £ 4855
LI
b AR
- 256KB (128KW) S41[A 1 ( ECC fr# )
- 36KB (18KW) RAM ( ECC/& LM 747 )
- A
JTAGLOCK
FHIH5S
WX 522 4
N A 2R G g
- HANWEE 10MHz k% 8%
- AR B AR SRR, R N RS A I A
- AR AR BN BN
- EE T TH AR AR
= R BRI
- XU LR 3% (DCC)
3.3V /0 it
- WEB VREG Ak
- RIEHEfL (BOR) HL#%
RGN
- 38 ML gaAE 2 % 2 @ A\ (GPIO)
S (11 NSRRI )
- (ERLLSI I ARt 10 BErT RN
- MR AN I R (ePIE)
- XFEZAMEIFER (LPM)
- ME—#RiR (UID) 5
WE AN
- IR GRS (12C) i
- —/MEHIE R (CAN/DCAN) &2k i 1
- —NHATAMAEE D (SPI) i
- =~ UART &M s 4T@E#: 0 (SCI)

(ExtR)

%1k 21 MMERIEE (11 N5 GPIO L)
34~ ADC /E:ﬁlm/l\é%ﬁk}:i@ﬁ% (PPB)
- AN 12 SR iE
Hie g (DAC) I E I ELELE (CMPSS)
Hr TR AR
COMPDACOUT ( 11 fi7 )
- =ANEf 9.5 fif Rk #E DAC BE M LR Es
(CMPSS_LITE)
TR
5 R |
- 14 4> ePWM JliE , W& BA &0
( 150ps 7r ¥ ) 1) 2 Ml
AT X S HF
B R B W X (TZ)
- 2 R AR (eCAP) itk
- —3CFE CW/CCW iz AT A5 X 1 3 5 2 172 i B
#elkrh (eQEP) 5k
- MAREE LA (EPG)
FAF SW AES 5 CMAC %541 ( 128 fir )
BRI
64 5|l Low-profile Quad Flatpack (LQFP)
[}:/xx PM]
- 48 5| LQFP [J54 PT]
- 48 5] Very Thin Quad Flatpack No Lead
(VQFN) [F 4 RGZ]
32 3|l VQFN [J54% RHB]
/Jmf“lilﬁ
- EEIRFE (Ta) :

PRI

-40°C % 125°C

2 NH

A%

- FRESML
X C2000 fif T2, THZ 7 2 AL
v

- VERHLABETHL
A% C2000 fiihT7 %, {HS BVERNIAET
BLER 53 o

- FIEHLEA
A% C2000 fiRRTT 5, THZ RFI LA N HS
v

AV SIS . TR, TR 73S Tl
HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

HRRFATRE A T AL TR | TURNMRMER SRR . A

English Data Sheet: SPRSP63


https://www.ti.com/lit/pdf/SPRACW5
https://www.ti.com/lit/pdf/SPRACW5
https://www.ti.com/solution/air-conditioner-outdoor-unit
https://www.ti.com/solution/washer-dryer
https://www.ti.com/solution/robotic-lawn-mower
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com.cn/product/cn/TMS320F2800137?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/TMS320F2800137?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/TMS320F2800137?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/TMS320F2800137?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SPRSP63

i3 TEXAS

TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132 INSTRUMENTS
ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023 www.ti.com.cn
- PEAS R . UML) 5
* A= C2000 fEkR A , VEZ I HIEE HIE - ATLUR ) A i A
TR AR ) o - AUR ) B TR LR AR B
- AR N e L T
- RN - BN ESC
- RATHESTA AR A s e
- R TR AR A T S e
- EE ~ SN BLDC HUHL B
- BT A ~ HHIN BLDC bR
- L - PR
- WL SFER
 UKERTA R e TR
- %Q%g*ﬁ - TR ET
- . 4% > 1
- L SRR B
C R 2 B ~ups
- R BRI ARSI A UPS
- EEAVEE R - FHAEZ L UPS
o BT HBENL o HSHIARSS 2SR
e e
~ HVAC L] ~ 2 AR S 5 PSU
. T EE S - RS R 5
- e . VBT T A
e . R
. BNl NE -
- Gigw - Ml
- KRR AR
Nt
Ny
3 B

TMS320F280013x (F280013x) /& C2000™ Sty fidz= il #s KA I & . BIREB R , BERSHEITHETF ™0
IR .

SERP RG] RAET TI B 32 fi C28x DSP W% , AT4ExT M EINAFER SRAM 1247 HIVF i BUE s ACRS 32 fit
120MHz F{5 5 A0 3EPERE . =M REUINIESS (TMU) 3 —0 1855 7 C28x CPU [IYERE , MmNtk 1 %) sEi ¥ 1i R4
AR BRI

F280013x 7 =14 256KB (128KW) HIINAfE. ik 36KB (18KW) [/ I SRAM AT F T4 7 N A7 -

e VERE B HLAE il 7T F280013x SERT il (MCU) H , JE S5 A BTl PWM BB G, Nt 6

KN SHETERE. 14 4> PWM 38 T8 W] F2 ] A = AR 25 2 Dh R IO IE (- R Dh R 4, DA HoAth St 10 22 ¢ ALY
b

Al s R IE S (40 SPI. SCIL 12C #il CAN ) AMUSCRRER: | 5t 7 25 I LI, T sEaih
IIEREISE

S AEVEY T i C2000 MCU & | T SEm 5 H KRG MR ? BEE (/& C2000™ SLH] 15175 I AT K 15
), 350 C2000™ S5 MCU BT .

C2000™ SLR] 5 #5445 (MCU) A /77575 s T C2000 #4414 B SCREBEIR I P A T . B T %
IS H RS , RIS TSGR A B, AT 2 TR RS

HE&UF 4G TS ? &F TMDSCNCD2800137 VAt #k 3 T 2, C2000Ware

2 FEX IR 7 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132
English Data Sheet: SPRSP63


https://www.ti.com/solution/merchant-telecom-rectifiers
https://www.ti.com/solution/appliances-pumps-fans
https://www.ti.com/solution/appliances-compressor
https://www.ti.com/solution/cordless-handheld-garden-tool
https://www.ti.com/solution/cordless-power-tool
https://www.ti.com/solution/lawn-mower
https://www.ti.com/solution/mains-powered-tools
https://www.ti.com/solution/cooker-hood
https://www.ti.com/solution/dish-washer
https://www.ti.com/solution/refrigerators-and-freezers
https://www.ti.com/solution/air-conditioner-indoor-unit
https://www.ti.com/solution/vacuum-robot
https://www.ti.com/solution/air-purifier-humidifier
https://www.ti.com/solution/cordless-vacuum-cleaner
https://www.ti.com/solution/mixer-blender-food-processor
https://www.ti.com/solution/residential-living-fan
https://www.ti.com/solution/automated-door-gate
https://www.ti.com/solution/hvac-motor-control
https://www.ti.com/solution/actuator
https://www.ti.com/solution/automated-sorting-equipment
https://www.ti.com/solution/textile-machine
https://www.ti.com/solution/ac-drive-control-module
https://www.ti.com/solution/ac-drive-power-stage-module
https://www.ti.com/solution/linear-motor-power-stage
https://www.ti.com/solution/drone-propeller-esc
https://www.ti.com/solution/servo-drive-control-module
https://www.ti.com/solution/servo-drive-power-stage-module
https://www.ti.com/solution/ac-input-bldc-motor-drive
https://www.ti.com/solution/dc-input-bldc-motor-drive
https://www.ti.com/solution/closed-loop-stepper
https://www.ti.com/solution/open-loop-stepper
https://www.ti.com/solution/industrial-ac-dc
https://www.ti.com/applications/industrial/power-delivery/overview.html
https://www.ti.com/solution/single-phase-online-ups
https://www.ti.com/solution/merchant-dc-dc
https://www.ti.com/solution/merchant-network-server-psu
https://www.ti.com/solution/merchant-telecom-rectifiers
https://www.ti.com/solution/micro-inverter
https://www.ti.com/solution/solar-rapid-shutdown
https://www.ti.com/solution/solar-arc-protection
https://www.ti.com/solution/solar-charge-controller
https://www.ti.com/solution/solar-power-optimizer
https://www.ti.com/lit/spracn0
https://www.ti.com/lit/spry288
https://www.ti.com/tool/PINMUXTOOL
https://www.ti.com/lit/pdf/SPRACN0
https://www.ti.com/lit/pdf/SPRACN0
https://www.ti.com/c2000
https://www.ti.com/lit/pdf/SPRUIV6
https://www.ti.com/tool/tmdscncd2800137
https://www.ti.com/tool/C2000WARE
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132
ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023

HEES
RIS O HERF@ BERRR T (FRFRME )
PM ( LQFP , 64 ) 12mm x 12mm 10mm x 10mm
PT (LQFP , 48) 9mm x 9mm 7mm x 7mm
TMS320F2800137
RGZ ( VQFN , 48) 7mm x 7mm 7mm x 7mm
RHB ( VQFN , 32) 5mm x 5mm 5mm x Smm
PM ( LQFP , 64 ) 12mm x 12mm 10mm x 10mm
PT (LQFP , 48) 9mm x 9mm 7mm x 7mm
TMS320F2800135
RGZ ( VQFN , 48 ) 7mm x 7mm 7mm x 7mm
RHB ( VQFN , 32) 5mm x 5mm 5mm x 5mm
PM ( LQFP , 64 ) 12mm x 12mm 10mm x 10mm
PT (LQFP , 48) 9mm x 9mm 7mm x 7mm
TMS320F2800133
RGZ ( VQFN , 48) 7mm x 7mm 7mm x 7mm
RHB ( VQFN , 32) 5mm x 5mm 5mm x Smm
PT (LQFP , 48) 9mm x 9mm 7mm x 7mm
TMS320F2800132 RGZ ( VQFN , 48 ) 7mm x 7mm 7mm x 7mm
RHB ( VQFN , 32) 5mm x 5mm 5mm x 5mm
(1) WFHTHEZER SR, SEATEE .
(2)  HERS (K xE ) NRE , FERESIE (EH ) .
=SEE
HAEREO BB kS WFER/N WE TR RS SrEFa R
64 PM
TMS320F2800137 48 PT 120 256KB & 5
48 RGZ
32 RHB
64 VPM
64 PM
TMS320F2800135 48 PT 120 128KB = ¢ 64 VPM
48 RGZ
32 RHB
64 PM
TMS320F2800133 48 PT 120 64KB & =
48 RGZ
32 RHB
48 PT
TMS320F2800132 48 RGZ 100 64KB P =
32 RHB

(1) WHFEZHRRERMANER , TSRS B,

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132
English Data Sheet: SPRSP63

HERXFIRIF 3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132
ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023

I

Texas
INSTRUMENTS
www.ti.com.cn

3.1 ThEE T HEE

Thae THEEER T CPU R4 K RIS o

3x CMPSS_LITE
(Static DAC)

& 3-1. THEE HHER

Boot ROM -
C28x CPU Secure Memories
shown in Red
FPU32 Secure ROM
TMU
Flash Bank0
128 Sectors
128KW (256KB)
CPU Timers
DCC
DCSM MO0-M1 RAM
ePIE 2KW (4KB)
LS0-LS1 RAM
16KW (32KB)
Crystal Oscillator
INTOSC1, INTOSC2
PLL
A y Y y c
] | el | e ] e e
A Y \ - . "
A A A 4 y y y
14x ePWM Chan. Result | Data | | 1x SPI | | 1% CAN | % Sl
(2 Hi-Res Capable) | | 2x 12-Bit ADC 38x GPIO TS
(GPIO,
2x eCAP AGPIO, AIO) NMI
|np t XBAR Watchdog
u
oot Output XBAR Windowed
1x CMPSS P Watchdog
(Ramp Gen. DAC) ePWM XBAR

4

HERXFIRIF

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132

Copyright © 2023 Texas Instruments Incorporated

English Data Sheet: SPRSP63


https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

13 TEXAS
INSTRUMENTS TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132
www.ti.com.cn ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023
g
T HFEE ettt 1 B4 LB IR e 136
2 B s 1 T FEIBVE e 152
B BB ettt eenenes 2 T BEIR oot 152
B THEETTHERE e 4 T2 IEETTHE oo, 153
A BRAEELERE .ot 6 T AT B e 154
A T e 7 T4 FFIH e 161
B B BRI B T TR oo 8 7.5 C28X AT oo 162
B BB oo 8 7.6 BT ST e 163
5.2 BB IE oo 13 TT B2 e 170
BB B T e 24 T8 T T I e 171
B B FH oot 32 7.9 C28X T I B oo 172
5.5 GPIO F1 ADC A3 ..ot 38 7.10 BUER I EH ELAEL % (DCC) oo, 172
5.6 WA B ERIFN TR oo 38 B RFH AR oo 174
5.7 R B IS e, 39 8.1 EAIEEI ..o 174
B BT e 40 8.2 BT TRV oo 174
6.1 LA o AT T oo 40 8.3 R B B e 177
B.2 ESD ZEZ e 40 O BRI TR STIE e 191
6.3 BB AT e 41 QA NTTHUGEEETR e 191
B4 T E oo 42 9.2 BAFAT I .o 191
8.5 B UETE oottt 49 0.3 BT ettt eeeene 192
6.6 PM 353 (I BEATFPE e 50 9.4 TR GHRA e 194
6.7 PT BB BB oo, 50 0.5 R ST e, 195
6.8 RGZ B (AABHAEF M ..o 50 9.6 THFEEE e, 196
6.9 RHB 35 2 A BHAF P oo 51 0.7 B et 196
6.10 BB TE BTN oo 51 9.8 B LTI RS e 196
BT B e, 52 9.9 ARTEZR e 196
B.12 BEAUAI T oottt 97 A0 BT T TR e 196
BB F I o 125 M HUBR. BERTITIER o 199

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132

English Data Sheet: SPRSP63


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132

ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023

I

Texas
INSTRUMENTS

www.ti.com.cn

4 [
% 4-1 FH T TMS320F280013x 844 44tk

41, B
() \ F2800137 \ F2800135 | F2800133 \ F2800132
BB ANIE S

$i% (MHz) 120 \ 100
C28x FPU32- 0 2% R

TMU - 0 % i

Fhask
W 256KB (128KW) (Zsi%\?) 64KB (32KW)
RAM 36KB (18KW)
Z4A L JTAGLOCK. F5| |51 § . M Xz 4 H
R4
32 fir CPU i 2 3
BRI 5 !
XU 8 b3 (DCC) 1
A W 5
AR R4 (EPG) 1
JEnT bRk WA T 14 (NMIWD) i 2% 1
SRR A 1AM I\ 1
FHF ExtR [#] INTOSC £ 4) +-1%
3 r S AT I 6.113.5
W 3.3V % 1.2V fa 5 (VREG) 5
{ii i} VREGENZ %54} VREG - 1% 64 VPM -
GPIO BB 55
BN

ADC ¥kt 2
ADC 12 fir 4 IE] (ns)@ 250ns/4.00MSPS 290ns/3.45MSPS

ADC i BB 55
R A R 1

CMPSS ( &M ES FA L

AP WA 12 AL
LT R4 PAC)

CMPSS_LITE ( gAML &

AN A RIS 9.5 A0 3

% DAC)

BHISMEO)

eCAP Hith - 2 % 2
ePWM/HRPWM - 4 2% E‘@jﬁﬁ“ 1 °

B m P sefimg 2 (ePWM1)
eQEP i - 23 1

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132

English Data Sheet: SPRSP63


https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

13 TEXAS

INSTRUMENTS TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132
www.ti.com.cn ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023
E 41 BHHE (£)
Rep() \ F2800137 \ F2800135 | F2800133 \ F2800132
BEMEC
CAN - 0% 1 ‘
12C - 1% 2
SCI - 0% ( 5 UART 3% ) 3
SPI - 2 % 1
B3, REMBREED
64 PM 2 R
64 PM ( H7 VREGENZ ) (64 VPM) 2
48 PT 7 2
48 RGZ 2 R
32 RHB = R
458 (T)) -40°C % 140°C
ORI RURFE (Ta) - 40°C % 125°C

(1) —AREBUAR AP E DR S . £ MM, B SEMMER | EASHIEIIEAR DI REM: .

(2)  ACRIEERIFE DITAREN T — R R OR4F & LT 96 Z IR IN 8]

(3) X TRHZAEREIGM , BUbE RIS 2> | BOVEUNE R (T S0 5 D . SRS A SR AL oK 3 A
B, S A ERIAAE SNSRI R IR o A SRR e MR L AL S B AT BAFE /N B e i ) SRR D5 1), S 01 5.

(4) ETf# INTOSC KiEEMH , WS 1Y 6.11.3.5

4.1 MRF= 5

TMS320F2803x S fdzs i) 2%
F2803x RAEIN T 5] BB 774k 8% K /N &I . F2803x RAIE 5| N T AT H HE s 28 (CLA) &7 .

TMS320F2807x S fdas il 28

F2807x RAIRML AR MERE LA M B KB IS . INAE /NS GE T . F2807x R4 EIEH —1CIn#E 2. ePWM 4k
BRI AR

TMS320F28004x S iz i 4%

F28004x #7512 F2807x RFIMIKE iR , HA HBGH— R Rt e

TMS320F2838x S fift 4 il %

F2838x RAGEMTE R AIIERE. EE2 A5 AL SEREINAAAE s K/ B2 M40 i A S 3 RO B2 T . F2838x
RIVIEH — AN . ePWM SRR A .

TMS320F28002x SR 47 ] 4

F28002x #7412 F28004x RAIMIFGHRIAR , FA B — AU st fe .

TMS320F28003x Sz I {47 i) 4
F28003x & 7%3:T F28002x R4 , IR SR, BLZ A 2 AMEIEDT. LRV T F2838x &
HI1f) CAN-FD Rl 245

Copyright © 2023 Texas Instruments Incorporated TR 15 7

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132
English Data Sheet: SPRSP63


https://www.ti.com.cn/product/cn/tms320f28035
https://www.ti.com.cn/product/cn/tms320f28075
https://www.ti.com.cn/product/cn/tms320f280049
https://www.ti.com.cn/product/cn/TMS320F28388D
https://www.ti.com.cn/product/cn/tms320f280025
https://www.ti.com.cn/product/cn/tms320f280039C
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

13 TEXAS
TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132 INSTRUMENTS
ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023 www.ti.com.cn

5 5| HIEC B MT) g
5.1 51 A
K 5-1 fE7r T 64 5] PM Low-Profile Quad Flatpack (LQFP) L5114 . & 5-2 E/n T 64 5l PM LQFP

( A% VREGENZ ) L-#)5|H4rHe 5-3 B~ T 48 511 PT LQFP LAy A . 5-4 &7~ T 48 5l RGZ
Very-thin Quad Flatpack No-lead (VQFN) )543 Bc. &l 5-5 7 T 32 51 RHB VQFN K51 4 .

64 |_] cpios
63 |__| cpPioto
62 |_] cpio9
61 |__] apios
60 |_] vobio
59 |_] vop

58 |_] vss

57 |_] epio7
s6 |_] apio22
55 || GPioat
54 |__] cpriozs
53 |_] GPio4o
52 |__] apioo
51 |_] cpio
50 |_] epio2
49 [ ] crios

O
GPI029 1 48 GPIO4
A16/C16,GPI028 2 47 GPIO8
XRSn 3 46 GPIO39
VDD 4 45 Vss
vss 5 44 VDD
A6,GP10228 6 43 VDDIO
C6,GP10226 7 42 GPIO19,X1
A3/C5,GP10242 8 41 GPIO18,X2
A2/C9,GP10224 9 40 GPIO32
A15/C7 10 39 GPIO35/TDI
C4/A14 11 38 ™S
A11/CO 12 37 GPIO37/TDO
A5/C2 13 36 TCK
A1 14 35 GPI024
A0/C15/CMP1_DACL 15 34 GPIO17
VREFHI 16 33 GPIO16
~ 0 (=2 o bt N © < el © ~ <« D o - N
- - - N N N N N N N N N N © el @
0O 5 8§ ©¥T £ <« T N 8§ 9@ 9 5 @ N - g Not to scale
T 8 s 5 %8 o 38 2 o8 oo o8
gz <% - >3558 %5585 5
> o 9 N © 5 g
(=} o b b b N
< 5 O O O ©
® Q N ® & 9
(&) =] - - - N
z < < < <
A.  GPIO % F{ &7 GPIO Hhfit. AREBNZHEME S UK, WSHT 5.2
B 5-1. 64 5|}l PM Low-Profile Quad Flatpack ( Ti#2& )
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GPI029
A16/C16,GP1028
XRSn

VDD

VSS
A6,GP10228
C6,GPI10226
A3/C5,GP10242
A2/C9,GP10224
A15/C7

C4/A14

A11/CO

A5/C2

A1
A0/C15/CMP1_DACL

VREFHI

A.  GPIO % EAUE R GPIO L.

[ 1 cPiot

QOO nmn

O

10

"

12

13

14

15

16

64 |__] cPios

63 |_| crioto
62 |__] cPiog
61 [__] cpios
60 |__] vopio
59 |_] vob

58 |_] vss

57 |_] cpio7
s6 |_] ePlo22
55 |_] ePioat
54 || epiozs
53 |_] GPiodo
52 |__] ePioo
50 |_] epio2
49 [ ] crios

51

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

[ ] P04

[ ] cPios

| ] VREGENZ
[ ] vss

[ ] vop

[ ] vopio

| ] crio19.x1
| ] crio18 X2
| ] GPI032

| ] GPi035/TDI
[ ] ™™s

|| GPI037/TDO
[ ] Tek

|| cPio24

| ] crio17

| ] criote

VvREFLO[_| 17

azict [
arics[__| 19
asic11[__| 20
vssa[_| 21
vDDA[_| 22
agicta | 23
c8/A9,GPI0227 [__| 24
A10/G10,GPI0230 | 25
vss[__| 26
A17/c17,6PI020 | 27
A18/C18,GPI021 [__| 28
A19/C19,GPI013[_| 29
A20/C20,6PI012 [_| 30
eGP0t [__| 31
GPio33[__| 32

BRI L AR5 , WSET 5.2,
& 5-2. 64 5| PM Low-Profile Quad Flatpack (A% VREGENZ ) ( TH#i & )

Not to scale
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48 | ] cpios
47 | ] cpios
46 |_] vbbio
45 | ] vop

44 | ] vss

43 | ] cpio7
42 | ] cpioo
41 |__] cPio
40 | ] cpio2
39 |_] cpios
38 |__] cpios
37 |_] vss

GPIO29 1 36 VDD
A16/C16,GPIO28 2 35 VDDIO
XRSn 3 34 GPI019,X1
AB,C6,GP10226,GP10228 4 33 GPIO18,X2
A3/C5,GPI0242 5 32 GPI032
A2/C9,GPI0224 6 31 GPIO35/TDI
A15/C7,C4/A14 7 30 T™MS
A11/CO 8 29 GPIO37/TDO
A5/C2 9 28 TCK
A1 10 27 GP1024
A0/C15/CMP1_DACL 1" 26 GPIO16
VREFHI 12 25 GPIO33
™ el © ~ 0 fo2l o - N Ingd <
-~ ~ ~— -~ - N ~N N N N
0O 5 @8 © < < T N5 g 9 o o Not to scale
r 8§ 2 & 88 2 8 8 2 5 2
u & ¥ = > s 3 9© 0O o o
4 < < < o o 0] 0]
> o o 5 o
2 ¥ o O
=z < <

A, GPIO #ifi FALSoR GPIO . #%seHeit 2 s Ml 5 4% , wHi 5.2,
& 5-3. 48 5| il PT Low-Profile Quad Flatpack ( TRtLE )
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© <) 0 @] ~ g o - [N 2] <
© 9 99 7 o 2 9 9 ©o 9 o ©
o o o [a) [a) o o o o o o o
O] O] (O] > > (O] ] (O] O] O] (G (O
T T T T T T i T T T T T i T T T T T T T T T T T
o T U 0 O
e} N~ © v < @ N -~ o [} «© ~
< < < < < < < < < (3] 5ol @
epioze |1 1 36 |_ | cPios
At6/c16,GPIO28 | _ ! 2 T 35 1_ | vop
I
| | —
xRsn | ! 3 I : 34 [_| vopio
I
A6,C6,GPI0226,GPIO228 [ | 4 : : 33 || cPio19x1
| _ [ —
As/csGPioza2 |1 s : I 32 1_ | cpPio1sx2
I
| _ | —
AzicoGPiozza | ! 6 I ' 31 1 GPIO32
- | VSs : =
As/c7.caiata |7 : I 30 [_ | GPIO3sTDI
I
| | —
atco [ 1 s I : 20 1_ | Tms
I
- — | —_
asic2 | o : | 28 |_ | GPIO37/TDO
| _ | _
ar [ 10 : I 27 1_ | Tck
I
| _ | _
AO/C15/CMP1_DACL | _ ! 11 o ! 26 |_ | GPIO24
VvREFHI | ! 12 25 |
1 5 1| cPiots
@ < n N~ [ee] o bt N ™ <
-~ - - - - - ~ o~ « [ N
rirarhm /17 11 klr e e
NN
o - ) - < < < ~ o I} o~ )
] o o S 1] [m) I IN] <Q = = «@
SN = o (@] N N
B 8§ x 3 £ 2§ 9 ¢ g g 5  Nottosae
14 < < < o o o 0] [0
> o 0 5 g
2 2 o O
:( < <

A.  GPIO % FALE R GPIO TRk, BRTEHNZBERGESEH , ESHT 5.2,
& 5-4. 48 5[ RGZ Very Thin Quad Flatpack No Lead ( TH#L & )
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o]
N
o
o
o
© )
S N 0 ~ o - [5e) <
g 9 9 ¢ ¢ 9o 9o ©
€ 2 a a o a oo o
I 6 6 6 6 6 6 ©
—————————T—T—T—T—T—TT
N A A A A A AN I A A R
10 T T LT A R R A
o o o o] ~ © Yol
[se) [se] (32 N N ~N N N
xRsn | _ 11 24 T | vobp
AB,C6,GPI0226,GPIO228 | _ | 2 T T T T T I 23 [ | vobio
_ | | ]
A3/c5GPIO242 | _ ! 3 : : 22 T 7| cpPiot9xi
| — | | -
A2/Co.GPIO224 | _ | 4 | I 21 [ | cPiotsx2
, vss |
At5C7.caA14 | _ 1 5 : : 20 | cpios2
| _ | _
At/coasic2 |_ ! 6 : | 19 T | cPiossTDI
| _ I | -
AO/C15/CMP1_DACLA1 | _ | 7 [ | 18 [ _| T™s
atzicia7ics | ! s 17 T | ePios7mDO
o -~ o o0 < wn ©
o - - - - - -~ -~
r ke
I A A I A A
T 5 8 3 s 3 8
% 2 g g g g = Not to scale
< < 6 o

A10/C10,C8/A9,GP10227,GP10230

A.  GPIO %5 EAUEIR GPIO Tift. AREEMZBMEMGESHIK , HSHY 5.2,

& 5-5. 32 5[ RHB Very Thin Quad Flatpack No Lead ( TR#L& )
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5.2 5| @t
x 51. 5B
(EE4K ZESFASAE | 64VPM |64 PM | 48 RGZ | 48 PT | 32 RHB g]ggs |
Bl
A0 I ADC-A fi\ 0
c15 I ADC-C %I\ 15
CMP1_DACL 5 5 y » . I CMPSS-1 {kHi°F DAC #irth
CMP3_HP2 I CMPSS-3 i T L a8 N 2
CMP3_LP2 I CMPSS-3 I Hi-F LL B #8 IES A 2
Al0231 0,4,8,12 I FATHE 231 B
A1 I ADC-A #iA 1
CMP1_HP4 » " 0 10 ; I CMPSS-1 & U LU #R IEfIN 4
CMP1_LP4 I CMPSS-1 i H-F LLEHS IES N 4
Al0232 0,4,8,12 I FTHerN 232 (5]
A2 I ADC-A i\ 2
C9 I ADC-C i\ 9
CMP1_HPO 9 9 6 6 4 I CMPSS-1 5 HF Hhas IE4A O
CMP1_LPO I |CMPSS-1 fiH T i &R IEIA O
A3 I ADC-A ffi\ 3
C5 I ADC-C Hii\ 5
CMP3_HNO I CMPSS-3 i Hi-F LL i #: i 0
CMP3_HP3 s " 5 5 3 I CMPSS-3 iV LU TEfN 3
CMP3_LNO | CMPSS-3 ik HLF- Lh 5 45 ki A\ O
CMP3_LP3 I CMPSS-3 ik Hi-F LL B # IE4 N 3
GPIO242 yo  |EREIAA 242, 25 MIE AT 2 AR B
(LERM “GPIO” #5XHX LT REREAT T ) -
Ad I ADC-A i\ 4
c14 I ADC-C %\ 14
CMP2_HPO I CMPSS-2 i T LU TEf N O
CMP2_LPO I CMPSS-2 ik Hi-F Lb B #8 IES A O
CMP4_HNO 23 23 19 19 12 I CMPSS-4 & Hi-F LU f i O
CMP4_HP3 | CMPSS-4 & HL T L5 a4 IES 3
CMP4_LNO I CMPSS-4 I H-F LL B #: f i O
CMP4_LP3 I CMPSS-4 Ik P L a5 TN 3
Al0225 0,4,8,12 I FTFH TN 225 FBLL5]
A5 I ADC-A I\ 5
C2 I ADC-C 4\ 2
CMP3_HN1 | CMPSS-3 & BT EL i 23 g 1
CMP3_HP1 13 13 9 9 6 I CMPSS-3 i Hi-F Lu s IEH A 1
CMP3_LN1 I CMPSS-3 ik Hi T L 5 28 F i\ 1
CMP3_LP1 I CMPSS-3 ik Hi-F Lb Az IEH A 1
Al0244 0,4,8,12 I FHF BN 244 (k5]
A6 I ADC-A #i\ 6
CMP1_HP2 I CMPSS-1 & U P LU R IEfN 2
CMP1_LP2 6 6 4 4 2 I CMPSS-1 I HLF L a IEH A 2
GPIO228 jo  |EREIAA 228, 25l WIE M 2 AR S
(MR “GPIO” 43T IX LI BEHAT TN ) -
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R 5-1. 5IHEHE (4)

= 2 A K LWAFIEAE | 64 VPM | 64 PM | 48 RGZ | 48 PT | 32 RHB g]gg@ P
A7 I ADC-A i\ 7
C3 I ADC-C #i\ 3
CMP4_HN1 I CMPSS-4 i H T L5 28 i\ 1
CMP4_HP1 19 19 15 15 8 I CMPSS-4 & Hi-F Hu e IEFA 1
CMP4_LN1 I CMPSS-4 ik H-F LL B #s A 1
CMP4_LP1 I CMPSS-4 {i& B HL 5 28 IEHIA 1
AlO245 0,4,8,12 I FF RN 245 [R5
A8 I ADC-A #i\ 8
c11 I ADC-C 4fiA\ 11
CMP2_HP4 I CMPSS-2 i U T LU 2R IEfIN 4
CMP2_LP4 20 20 16 16 9 I CMPSS-2 ik Hi-F LU B #S IES N 4
CMP4_HP4 I CMPSS-4 & BT L a8 IESI N 4
CMP4_LP4 I CMPSS-4 {ILHL-F LU B A IES 4
AlO241 0,4,8,12 I FATHEF 241 1B
A10 I ADC-A i\ 10
c10 I ADC-C %\ 10
CMP2_HNO I CMPSS-2 i Hi-F LL B f i O
CMP2_HP3 25 25 21 o1 13 I CMPSS-2 7 B F Lh a8 IEH N 3
CMP2_LNO I CMPSS-2 L H-F LL B A f i O
CMP2_LP3 I CMPSS-2 Ik HI TV L a8 TEfN 3
GPI0230 10 I8 AN 230, i’kﬁlwi&ﬂﬁ?&%ﬁ%ﬁ)ﬂéﬁmﬁé

(UMb “GPIO” iy b X LT AT T ) «

A1 I ADC-A fiiA 11
Co I ADC-C 4\ 0
CMP1_HN1 | CMPSS-1 & B EL 5 28 A 1
CMP1_HP1 12 12 8 8 6 I CMPSS-1 i P LL B IEH A 1
CMP1_LN1 I CMPSS-1 ik LT L5 28 i\ 1
CMP1_LP1 I CMPSS-1 & Hi-F Lb Az iIEHA 1
Al0237 0,4,8,12 I FHTHrer i 237 [ 5]
A12 I ADC-A i\ 12
C1 I ADC-C #iA 1
CMP2_HN1 I CMPSS-2 i Hi-F Lh s A 1
CMP2_HP1 I CMPSS-2 5 Hi T L 5 28 TR 1
CMP2_LN1 18 18 14 14 8 I CMPSS-2 ik Hi-F Lb A A 1
CMP2_LP1 I CMPSS-2 ik Hi P Hi e IE4 A 1
CMP4_HP2 | CMPSS-4 & HL T L5 a4 IES N 2
CMP4_LP2 I CMPSS-4 I Hi-F LL B # IES N 2
AlO238 0,4,8,12 I TR 238 HBEHLLS]
A15 I ADC-A i\ 15
c7 I ADC-C i\ 7
CMP1_HNO I CMPSS-1 & H-F LU B F i O
CMP1_HP3 10 10 7 7 5 I CMPSS-1 & HiF HL A # IS 3
CMP1_LNO I CMPSS-1 I HL-F LL B #: S O
CMP1_LP3 I CMPSS-1 (& HIF LU a8 TEfN 3
Al0233 0,4,8,12 I FTFHTH 233 KBS R
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R 5-1. 5IHEHE (4)

s K LEEEEME | 64VPM | 64 PM | 48 RGZ | 48 PT | 32 RHB g]gg@ B

A16 I ADC-A i\ 16

c16 ) ) ) ) 3 I ADC-C i\ 16

GPI028 yo | 28. 8 A R B B e
(UMLK “GPIO” #i/rbHiXELThEEHT TR ) -

A17 I ADC-A i\ 17

c17 7 07 I ADC-C i\ 17

GPI020 o | TR 20, 8 A HeE S B e
(LMY “GPIO” HAMHZLINRERT T A4 ) -

A18 I ADC-A #fi\ 18

c18 28 28 I ADC-C %fi\ 18

GPIO2A o [T 21, %3 BIE BATHCE 2 B T e
((HEM “GPIO” AR HX LT REHAT T4 ) o

A19 I ADC-A i\ 19

c19 2 29 - 2 I ADC-C i\ 19

GPIO13 1o SR AR 130 15| NG BG S 2 i 5 A Thag
(KM “GPIO” XX LT REHAT TN ) »

A20 I ADC-A #i\ 20

C20 30 30 23 " I ADC-C i\ 20

GPIO12 10 BRI 120 %5 NG B G S 2 0 5 H A Thig
(HEEM “GPIO” A XIX LT EEAT TN ) »

A4 I ADC-A i\ 14

c4 I ADC-C i\ 4

CMP3_HP4 11 1 7 7 5 I CMPSS-3 i H T LS IR 4

CMP3_LP4 I CMPSS-3 {LHL T LA IFAA 4

AlO239 0,4,8,12 | FAFHer4mA 239 (B 5]

C6 I ADC-C %\ 6

CMP3_HPO | CMPSS-3 & HL T Lh 5 #% IESi A 0

CMP3_LPO 7 7 4 4 2 I CMPSS-3 ik HF- a2 IEH A O

GPI0226 10 BRI 226, %5 IS B HFE 2 S A TR
(HEEM “GPIO” HAXIX LT EEHAT TNH ) »

A9 I ADC-A %N 9

c8 I ADC-C #i\ 8

CMP2_HP2 I CMPSS-2 7 B P Eh 5 a IE4R N 2

CMP2_LP2 o4 " 20 2 13 I CMPSS-2 {LHL T LA IEAR A 2

CMP4_HPO I CMPSS-4 @ HL P LU TEAIA O

CMP4_LPO I CMPSS-4 & HLF LL 5 #% IE4 A O
AN 227 0 1%5| ik B By 2 i E R ThRE

GPI6227 VO ' betety “GPIO” AR B THREET T A )
ADC- i H s . RN R | MAMTIRE X
AT R R . FE SRR R, BE H R
PRORE BT . AR, RS s Rl E %

VREFHI 16 16 12 12 b 2.20F M. g A SRR 5 VREFHI A1
VREFLO 5|z S Al g fgi s AL E . £ 32 RHB
B3 |, VREFHI 7E A #8448 E VDDA,

VREFLO 17 17 13 13 I ADC- iR IEHEH T
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R 5-1. 5IHEHE (4)

= 24 3 LHEFEAE | 64VPM | 64PM | 48 RGZ | 48 PT | 32 RHB g]gg@ O]
GPIO

GPIO0 0,4,8,12 10 @M i 0
EPWM1_A 1 O |ePWM-1 %t A
CANA_RX 2 I CAN-A £l
OUTPUTXBAR? 3 O |#idi X-BAR #iith 7
SCIA_RX 5 52 52 41 42 28 I SCI-A H:UicEiE
I2CA_SDA 6 I/OD | 12C-A W 1 i
SPIA_STE 7 /0 | SPI-A \#sf K% flifg (STE)
EQEP1_INDEX 13 /O |eQEP-1 %3
EPWM3_A 15 O |ePWM-3 it A
GPIO1 0,4,8,12 110 @M N/ 1
EPWM1_B 1 O |ePWM-1 %l B
SCIA_TX 5 O  |SCI-A Ki%Hi
I2CA_SCL 6 51 51 40 41 27 I/OD | 12C-A T3 [ i 4o
SPIA_SOMI 7 IO | SPI-A M\# 4, T8 Hf N (SOMI)
EQEP1_STROBE 9 10 |eQEP-1 kil
EPWM3_B 15 O |ePWM-3%iii B
GPIO2 0,4,8,12 110 | BRI 2
EPWM2_A 1 O |ePWM-2 it A
OUTPUTXBAR1 5 O |#iti X-BAR #ith 1
SPIA_SIMO 7 /O | SPI-A MEsfESIN | T2l E4H (SIMO)
SCIA_TX 9 %0 %0 % “0 O  |SCI-A Ki%k¥f
I2CB_SDA 1 I/OD | 12C-B JF¥i M e %t
CANA_TX 14 O |CAN-A Ki%
EPWM4_A 15 O |ePWM-4 it A
GPIO3 0,4,8,12 110 | B 3
EPWM2_B 1 O |ePWM-2 it B
OUTPUTXBAR2 2.5 O |f#idi X-BAR %t 2
SPIA_CLK 7 /O | SPI-A il
SCIA_RX 9 49 9 % » 2 I SCI-A Baisis
12CB_SCL 1 I/OD | 12C-B JF 3 [ i 4ot
CANA_RX 14 I CAN-A £l
EPWM4_B 15 O |ePWM-4 it B
GPI04 0,4,8,12 10 @ N 4
EPWM3_A 1 O |ePWM-3 it A
I2CA_SCL 2 I/OD | 12C-A FFiR A i 4
OUTPUTXBAR3 5 48 48 37 38 25 O |4 X-BAR it 3
CANA_TX 6 O |CAN-A Ki%
SPIA_SOMI 14 IO |SPI-A M\t , FaHEHA (SOMI)
EPWM1_A 15 O |ePWM-1 %t A

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132
English Data Sheet: SPRSP63

16 EXXFIRE


https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132
ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023

R 5-1. 5IHEHE (4)

= 2 A K LWAFIEAE | 64 VPM | 64 PM | 48 RGZ | 48 PT | 32 RHB g]gg@ P
GPIO5 0,4,8,12 (VO R B VL 1DV i ]
EPWM3_B 1 O |ePWM-3 il B
I2CA_SDA 2 I/OD | 12C-A FF WL 1 i
OUTPUTXBAR3 3 o o1 46 47 % O |#ii X-BAR #iith 3
CANA_RX 6 I CAN-A #1iK
SPIA_STE 7 IO |SPI-A M2 R i% M6 fE (STE)
SCIA_RX 1 I SCI-A ik
EPWM1_B 15 O |ePWM-1 % B
GPI106 0,4,8,12 10 | @4 6
EPWM4_A 1 O |ePWM-4 it A
OUTPUTXBAR4 2 o o " 48 O |#ith X-BAR #iith 4
SYNCOUT 3 O |4 ePWM [F25 ik
EQEP1_A 5 I eQEP-1 %A A
EPWM2_A 15 O |ePWM-2 it A
GPIO7 0,4,8,12 10 @M 7
EPWM4_B 1 O |ePWM-4 it B
EPWM2_A 2 O  |ePWM-2 %t A
OUTPUTXBARS5 3 O |#idi X-BAR #ith 5
EQEP1_B 5 57 57 43 43 29 I eQEP-1 %A B
SPIA_SIMO 7 110 | SPI-A IWEfHEN , L3t (SIMO)
SCIA_TX 1 O  |SCI-A ki%k¥f
CANA_TX 14 O |CAN-A Ki%
EPWM2_B 15 O |ePWM-2 %t B
GPIO8 0,4,8,12 10 @M N 8
EPWM5_A 1 O |ePWM-5 it A
ADCSOCAO 3 O |4+ ADC (¥ ADC #4555 A
EQEP1_STROBE 5 47 47 36 /0 |eQEP-1 ki
SCIA_TX 6 O |SCI-A Ki%¥i
SPIA_SIMO 7 /O |SPI-A W#HHAN , F 24 (SIMO)
I2CA_SCL 9 I/OD | 12C-A ML [ i 4ot
GPIO9 0,4,8,12 110 | BN 9
EPWM5_B 1 O |ePWM-5 it B
SCIB_TX 2 O |SCI-B ki%¥uf
OUTPUTXBARS6 3 o o a7 O |#ith X-BAR #iith 6
EQEP1_INDEX 5 /0 |eQEP-1 %3]
SCIA_RX 6 I SCI-A Halickii
SPIA_CLK 7 /O | SPI-A %
12CB_SCL 14 I/OD | 12C-B JF3 M [ i 4o
GPIO10 0,4,8,12 110 | BN 10
EPWM6_A 1 O |ePWM-6 f#ith A
ADCSOCBO 3 O |4 ADC 7 ADC ##)i5h B
EQEP1_A 5 63 63 I eQEP-1 %A A
SCIB_TX 6 O |SCI-B KixHi#
SPIA_SOMI 7 IO | SPI-A M\t , FaHEHA (SOMI)
I2CA_SDA 9 I/OD | 12C-A ¥ ML Hidfe
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R 5-1. 5IHEHE (4)

= 24 3 LHEFEAE | 64VPM | 64PM | 48 RGZ | 48 PT | 32 RHB g]gg@ O]
GPIO11 0,4,8,12 10 i@ N 11
EPWM6_B 1 O |ePWM-6 i B
CANA_RX 2 I CAN-A 1l
OUTPUTXBAR7 3 O |#ii X-BAR #iith 7
EQEP1_B 5 o 3 1 I eQEP-1 4\ B
SCIB_RX 6 I SCI-B #li A
SPIA_STE 7 /0 |SPI-A M# K i%flifE (STE)
SPIA_SIMO 13 IO |SPI-A N# N , T8 (SIMO)
T > —— —— y
EPWM7_A 1 O  |ePWM-7 it A
EQEP1_STROBE 5 30 30 23 24 /0 |eQEP-1 i
SCIB_TX 6 O  |SCI-B ki%¥uf
SPIA_CLK 1 /O |SPI-A 4
CANA_RX 13 I CAN-A £l
Ty e R A B p
EPWM7_B 1 O |ePWM-7 %ttt B
EQEP1_INDEX 29 29 29 23 /O |eQEP-1 %3
SCIB_RX 6 I SCI-B #li A
SPIA_SOMI 1 110 |SPI-A M4 | 2L (SOMI)
CANA_TX 13 O |CAN-A Ki%
GPIO16 0,4,8,12 10 | @A 16
SPIA_SIMO 1 110 | SPI-A W ESIN , T8 AF4H (SIMO)
OUTPUTXBAR? 3 O |4t X-BAR fith 7
EPWM5_A 5 33 33 25 26 O  |ePWM-5 it A
SCIA_TX 6 O  |SCI-A ki%¥if
EQEP1_STROBE 9 /0 |eQEP-1 i%ii
XCLKOUT " o imbgﬁzngﬁ:iﬁw S RN % P TS I A5 5 1 4
GPIO17 0,4,8,12 110 |iBHIH N 17
SPIA_SOMI 1 110 |SPI-A M# s, F 8L (SOMI)
OUTPUTXBARS 3 O |#idi X-BAR #iith 8
EPWM5_B 5 2 o O |ePWM-5 it B
SCIA_RX 6 I SCI-A B8
EQEP1_INDEX 9 /0 |eQEP-1 %3
CANA_TX 1 O |CAN-A Ki%
EPWM6_A 14 O |ePWM-6 it A
GPIO18 0,4,8,12 10 | @ N 18
SPIA_CLK 1 /0 |SPI-A 4
SCIB_TX 2 O |SCI-B ki ¥
CANA_RX 3 I CAN-A 1k
EPWM6_A 5 4“1 41 32 33 21 O |ePWM-6 it A
I2CA_SCL 6 I/OD | 12C-A M [e i 4o
XCLKOUT " o i;iiﬁ:iﬁ?tﬂ S RN P S T I A 5 4
X2 ALT 10 | i iAdR 284t .
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x51.5EHE (%)

= 24 3 LHEFEAE | 64VPM | 64PM | 48 RGZ | 48 PT | 32 RHB g]gg@ O]

GPIO19 0,4,8,12 10 @M N 19

SPIA_STE 1 /0 | SPI-A \#affKi%flifg (STE)

SCIB_RX 2 I SCI-B #i %k

CANA_TX 3 O |CAN-A Ki%

EPWM6_B 5 " " a3 2 - O  |ePWM-6 il B

I2CA_SDA 6 I/OD | 12C-A W 1 i
VAR B BRI BN . BRI AR IR A 0 AU S

X1 ALT 10 FH ARG 38 < ATBC B %5 . D TR IR 38 JA
ks — M SRR IR E X1 0 X2, ]t n]
T 3.3V HPE B

ExtR ALT2 | FH T P 3500 35 5 () 00 FELBEL o ] P T o B ol 2

GPI020 0,4,8,12 110 ﬁgﬁAg&g};g@%ﬁléfgﬁ?ﬁffiufﬁﬁa (e

EQEP1_A 1 I eQEP-1 %A A

CANA_TX 3 27 27 O |CAN-A Ki%

SPIA_SIMO 6 IO |SPI-A WEHAN , F 2 (SIMO)

I2CA_SCL 1 I/OD | 12C-A ML i i 4ol

SCIC_TX 15 O |SCI-C L i%¥u#s

EQEP1_B 1 I eQEP-1 %A\ B

CANA_RX 3 28 28 | CAN-A 1%

SPIA_SOMI 6 IO | SPI-A \#s %t , F 8 (SOMI)

I2CA_SDA 1 I/OD | I12C-A ML i i

SCIC_RX 15 I SCI-C I H#f

GP1022 0,4,8,12 10 @ N 22

EQEP1_STROBE 1 /0 |eQEP-1 il

SCIB_TX 3 56 56 O |SCI-B Ki%¥ii

SCIC_TX O  |SCI-C kik¥e

EPWM4_A 14 O |ePWM-4 fith A

GPI023 0,4,8,12 VO | AN 23

EQEP1_INDEX 1 /0 |eQEP-1 %3

SCIB_RX 3 54 54 42 I SCI-B #ickii

SCIC_RX 9 I SCI-C ¥k

EPWM4_B 14 O |ePWM-4 it B

GPl1024 0,4,8,12 10 | @M Nt 24

OUTPUTXBARH1 1 O |#ith X-BAR #ith 1

SPIA_STE 3 IO |SPI-A M2 K i%Mfifg (STE)

EPWM4_A 5 35 35 26 27 15 O |ePWM-4 it A

SPIA_SIMO 6 /O |SPI-A \#HIN | T8 (SIMO)

SCIA_TX 11 O  |SCI-A ki%¥f

ERRORSTS 13 O | LIRS . b T A B,
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R 5-1. 5IHEHE (4)

= 24 3 LHEFEAE | 64VPM | 64PM | 48 RGZ | 48 PT | 32 RHB g]gg@ O]

e L PN . %E| I B A LI g g

10 | st T )

SCIA_RX 1 I SCI-A UK

EPWM7_A 3 O |ePWM-7 fiith A

OUTPUTXBAR5 5 O |#ith X-BAR fith 5

EQEP1_A 6 2 2 2 2 32 I eQEP-1 fii\ A

SCIC_TX 10 O |SCI-C Ki%¥u#s

SPIA_CLK 1 /O |SPI-A I 4

ERRORSTS 13 O |#pREHIH . ZETHE IS TR .

12CB_SDA 14 I/OD | 12C-B JF W [ %t

GPI029 0,4,8,12 110 |3 A 29

SCIA_TX 1 O  |SCI-A Ki%¥i

EPWM7_B 3 O |ePWM-7 %t B

OUTPUTXBARS6 5 O |#ith X-BAR %iith 6

EQEP1_B 6 1 1 1 1 31 I eQEP-1 i\ B

SCIC_RX 10 I SCI-C #IiH#f

SPIA_STE 1 /0 |SPI-A MK % fEfE (STE)

ERRORSTS 13 O |HREHIH . ZE T HE NS TR A

I2CB_SCL 14 I/OD | 12C-B JF M [ 4ol

GPIO32 0,4,8,12 110 | B HIH N 32

I2CA_SDA 1 I/OD | 12C-A JFik S i Kedhs

EQEP1_INDEX 2 /0 |eQEP-1 %3]

SPIA_CLK 3 40 0 51 5 20 /O |SPI-A 4

EPWM4_B 5 O |ePWM-4 %t B

SCIC_TX 6 O |SCI-C %&ik¥de

CANA_TX 10 O |CAN-A Ki%

ADCSOCBO 13 O | 4hi ADC [ ADC #4555 B

GPIO33 0,4,8,12 110 [N/t 33

I2CA_SCL 1 I/OD | 12C-A JF-J ML [ i 4ol

OUTPUTXBAR4 5 O |4t X-BAR firth 4

32 32 24 25

SCIC_RX 6 I SCI-C U H#

CANA_RX 10 I CAN-A 1l

ADCSOCAO 13 O | 4Mi ADC [ ADC #4535 A

GPIO35 0,4,8,12 110 [N/t 35

SCIA_RX 1 I SCI-A UK

SPIA_SOMI 2 IO |SPI-A \# 4 , T8N (SOMI)

I2CA_SDA 3 I/OD | 12C-A JFI ML $icdie

CANA_RX 5 I CAN-A $llk

SCIC_RX 7 39 39 30 31 19 I SCI-C i H#f

EQEP1_A 9 I eQEP-1 i\ A

EPWM5_B 11 O  |ePWM-5 it B
JTAG JIREUE S (TDI) - TDI &3 I BRIA 2 B2 H

oI 15 | %%ﬁﬁ‘— BOABOLT |, A LR BAL T 2R AR - gu
Fka %5 M AE JTAG TDI, JUIREJE i P9 6 b 4 F B 5%
7E HLBAR LRI AME L rBE | DA IBE ki NGRS
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x51.5EHE (%)
=240 LBEFIEME | 64 VPM |64 PM | 48 RGZ | 48 PT | 32 RHB g]gg@ B
GPIO37 0,4,8,12 1O | AN 37
OUTPUTXBAR2 1 O |4t X-BAR #ithi 2
SPIA_STE 2 VO |SPI-A MEHRi% R (STE)
12CA_SCL 3 VOD | 12C-A FFiR AR £h
SCIA_TX 5 O |SClA ki
CANA_TX 6 O |cAN-A %%
SCIC_TX 7 37 37 28 29 17 O  |SCI-C k%l
EQEP1_B 9 | eQEP-1 fi\ B
EPWMS5_A 11 O |ePwM5 it A

JTAG MK E R4 (TDO) - TDO £ 5| I ERIAZ B
AR BRIAESLT , P b B A T2 FPIR .
TDO 15 0 2% JTAG iEzhHt |, TDO Thfgki i T =850, il
XGRS P8 FR L % W P B 7 LB AR
L — AN B B R 8 4 GPIO Sl N .

GPI039 0,4,8,12 10 | @4 N/ 39
SYNCOUT 13 46 O |41 ePWM [&H: ik
EQEP1_INDEX 14 /O |eQEP-1 %3
GPI040 0,4,8,12 110 @A N 40
EPWM2_B 5 5 5 O |ePWM-2 it B
SCIB_TX 9 O |SCI-B ki%¥if
EQEP1_A 10 | eQEP-1 i\ A
GPI041 0,4,8,12 IO | @A 41
EPWM7_A 1 O  |ePWM-7 it A
EPWM2_A 5 55 55 O |ePWM-2 fith A
SCIB_RX 9 I SCI-B #li A
EQEP1_B 10 I eQEP-1 i\ B

WAL 224, %5 I RAGRALTIRE (RN

GPI0224 0.4,8,12 VO Ve iR s AT T AR )
OUTPUTXBAR3 5 o it X-BAR #iih 3

SPIA_SIMO 6 IO | SPI-A MEBIFHIA , %M (SIMO)
EPWM1_A 9 9 ® 6 6 4 0 |ePWM-1 %t A

CANA_TX 10 (e} CAN-A Ki%

EQEP1_A 1" | eQEP-1 i\ A

SCIC_TX 14 o |scrc gizsm

Gpi0z26 0.4.8.12 IO R e s Ty
EPWM6_A 5 (6] ePWM-6 fiji A

SPIA_CLK 6 2 7 4 4 9 O | SPI-A Ikl

EPWM1_B 9 O |ePWM-1 it B

EQEP1_STROBE 1" 1/10 eQEP-1 il

SCIC_RX 14 | SCI-C #t#ils

12CB_SCL 1 IOD | 12C-B JFIRAL I &

EPWM3_A 24 24 20 20 3 0 [ePWM-3#it A

3
OUTPUTXBARH 5 O %t X-BAR #iifi 1
EPWM2_B 6 O  |ePWM-2 #iili B
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R 5-1. 5IHEHE (4)

s K LEEEEME | 64VPM | 64 PM | 48 RGZ | 48 PT | 32 RHB g]gg@ P
JE R 228, 1Z5] G BN TIRE (R
GPI0228 0.4.8,12 VO Vet sy i s s AT T A )
ADCSOCAO 3 O |4k ADC 11 ADC #5413 A
CANA_TX 5 6 6 4 4 2 O CAN-A K%
SPIA_SOMI 6 11O | SPI-A & Hith , L&A (SOMI)
EPWM2_B 9 O |ePWM-2%ithB
EQEP1_B 1 | |eQEP-1#HiAB
B 230, 1Z5] G B TIRE (R
GPI0230 0.4.8,12 VO \ehint» sy ri s tAT T A )
12CB_SDA 1 /0D | 12C-B JHRM %R
EPWM3_B 3 25 25 21 21 13 O ePWM-3 fiith B
CANA_RX 5 I |CAN-A $lk
EPWM2_A 6 0O |ePWM-2 %t A
I2CA_SDA 7 /0D | 12C-A FFRMU A EHR
B 242, Z5] G BAA L TIRE (R
GPI0242 0,4,8,12 VO i sy R AT T AR )
OUTPUTXBAR2 5 O |4l X-BAR il 2
SPIA_STE 6 8 8 5 5 3 IO | SPI-A I3 RI%(ERE (STE)
EPWM4_A 9 O |ePWM-4 %t A
CANA_RX 10 I |CAN-A flg
EQEP1_INDEX 1 10 |eQEP-1 %3
R JTAG FE AL
TCK 36 36 27 28 16 | R LAY JTAG T .
AT IR LR BB JTAG MRk % (TMS). itk
THEHMNLE TCK _EFHE B/ TAP 1 85hiHit . %
T™MS 38 38 29 30 18 IO | #34F¥%A TRSTn 51, 75 AL ERAR - RCE — S ohg 1
PP (97 2.2kQ ) LU TMS 31 %% VDDIO
MIAEIEHB47 8 JTAG SRR E AR .
BUELL (TN ) MBTIEA () o E Lo
N = e S e B ) o 2 S S 2 SN e g
Bt 5| CMESR B AR, RAER BN, Bh5]
JEIH f MCU BREMR . (25 T E AN
XRSn 31 BI7E 512 4 OSCCLK JIIIE I 14 5 {4
] P 4 B 9 S . XRSN A VDDIO 22 1) B i B
XRSn 3 3 3 3 1 /OD |4 2.2k & 10kQ [, WI%7E XRSn il VSS
Z IR RCE — A FE A A AT R 7R R, U2 AR B I R E
R 100nF X/ e U T ISR AE R | IXEE o
VB THI7E 512 4> OSCCLK Ji 1 IE Rl XRSn 3]
JHUKZN 2 VOL. %5 k& HA A 36 L3 v BEL A T e 4
o ANt B R AR A OBl |, DS AE R s Rk
1TIF) .
YRR EE R
4, s . N ‘
4. 44, 36. 1.2V BRI G . T @iAEREA VDD 5 i
vbD so | M |34y | 2 B2 10pF 02 B2
3.3V B ARG . FEREAS ] L SE — N ME
VDDA 22 22 18 18 1 2.20F ({28288, 7€ 32 RHB $13 I- , VREFHI 72
P34 H2% VDDA,
43, 35, 3.3V 7 /O MRS . FEREAS 51 _ERCE — AN ME
VDDIO 43,60 | ‘o0 | 34,45 | O 23 5o 0ALF (A
BAG A B B AR R AR B . KM T e B
VREGENZ 46 | VSS LUE I NE VREG. = P45 VDDIO LLf#
FH A HL IR

22 [ERXFIRIE
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= 5-1. 5| B (&)

= 24 3 LHEFEAE | 64VPM | 64PM | 48 RGZ | 48 PT | 32 RHB g]gg@ ol
5. ”
5. 26. | 26. A o, XFF QFN 33 | WUk A 3 38 i 4
vss 45. 58 | a5, | A0 |31 PAD WG 5] PCB (3 H T
58
VSSA 21 21 17 17 10 T
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5.3 55 Ui
5.3.1 BES
% 5-2. a5
fE 5B g'g% i 64 VPM 64 PM 48 RGZ 48 PT 32 RHB
A0 | ADC-A i\ 0 15 15 11 1 7
A1 | ADC-A A 1 14 14 10 10 7
A2 | ADC-A i\ 2 9 9 6 4
A3 | ADC-A #i\ 3 8 8 5 5 3
A4 | ADC-A i\ 4 23 23 19 19 12
A5 | ADC-A %\ 5 13 13 9 9 6
A6 | ADC-A i\ 6 6 6 4 4 2
A7 | ADC-A IN 7 19 19 15 15 8
A8 | ADC-A i\ 8 20 20 16 16 9
A9 | ADC-A %\ 9 24 24 20 20 13
A10 | ADC-A A 10 25 25 21 21 13
A11 | ADC-A A 11 12 12 8 8 6
A12 | ADC-A #i\ 12 18 18 14 14 8
A14 | ADC-A i\ 14 11 1 7 7 5
A15 | ADC-A HiA\ 15 10 10 7 7
A16 | ADC-A i\ 16 2 2 2 2 32
A17 | ADC-A A 17 27 27
A18 | ADC-A i\ 18 28 28
A19 | ADC-A %\ 19 29 29 22 23
A20 | ADC-A i\ 20 30 30 23 24
AlO225 [ HITHriiN 225 HfsE s i 23 23 19 19 12
AlO231 | FIFHerfim N 231 (L] 15 15 1 1 7
Al0232 I T 232 IRl 5] 14 14 10 10 7
AlO233 [ FTHF5iN 233 BB 5] i 10 10 7 5
AlO237 [ FITF SN 237 FIL 5] 12 12 8 8 6
AlO238 I FT 55N 238 Bl 5] i 18 18 14 14 8
AlO239 [ FITF-Hrr N 239 Il 5] " " 7 7 5
AlO241 | FIFHi N 241 (SRS i 20 20 16 16 9
Al0244 [ HTETHN 244 5] i 13 13 9 9 6
AlO245 [ FT 55N 245 BB 5] 19 19 15 15 8
Co | ADC-C i\ 0 12 12 8 8 6
c1 | ADC-C #i\ 1 18 18 14 14 8
C2 | ADC-C i\ 2 13 13 9 9 6
C3 | ADC-C #i\ 3 19 19 15 15 8
C4 | ADC-C i\ 4 11 1 7 7 5
C5 | ADC-C #i\ 5 8 3
C6 | ADC-C i\ 6 7 7 4 4 2
c7 | ADC-C #iN 7 10 10 7 7 5
C8 | ADC-C i\ 8 24 24 20 20 13
24 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132
English Data Sheet: SPRSP63


https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132
ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023

R 5-2. BT (4)

B LT g'gg’s B 6G4VPM | 64PM | 48RGZ | 48PT | 32RHB
C9 I ADC-C i\ 9 9 9 6 6 4
C10 I ADC-C i\ 10 25 25 21 21 13
Cc1 I ADC-C i 11 20 20 16 16 9
C14 I ADC-C %\ 14 23 23 19 19 12
C15 I ADC-C #iA 15 15 15 1" 1" 7
C16 I ADC-C i\ 16 2 2 2 2 32
c17 I ADC-C #iA 17 27 27
C18 I ADC-C %\ 18 28 28
C19 I ADC-C #iA 19 29 29 22 23
C20 I ADC-C #ii\ 20 30 30 23 24
CMP1_DACL I CMPSS-1 ik H1°F DAC % it 15 15 1" 1" 7
CMP1_HNO I CMPSS-1 P HLEHER A O 10 10 7 7 5
CMP1_HN1 I |CMPSS-1 i i F s S 1 12 12 8 8 6
CMP1_HPO I CMPSS-1 i F HLAES IEFIA O 9 9 6 6 4
CMP1_HP1 I CMPSS-1 i Hi P EL LS IEF 1 12 12 8 8 6
CMP1_HP2 I CMPSS-1 i FHUALS IEfIN 2 6 6 4 4 2
CMP1_HP3 I CMPSS-1 i T LU B IEFI A 3 10 10 7 7 5
CMP1_HP4 I CMPSS-1 & Hi-F LU A IEF N 4 14 14 10 10 7
CMP1_LNO I CMPSS-1 ik H P LLELER SN O 10 10 7 7 5
CMP1_LN1 I CMPSS-1 fiLHF LEE A FA N 1 12 12 8 8 6
CMP1_LPO I CMPSS-1 flGH P LLBLER IEFIA O 9 9 6 6 4
CMP1_LP1 I CMPSS-1 fILHF LEELE IEf A 1 12 12 8 8 6
CMP1_LP2 I CMPSS-1 fIiH P HUEL R IEFIA 2 6 6 4 4 2
CMP1_LP3 I CMPSS-1 L F LU A IEF A 3 10 10 7 7 5
CMP1_LP4 I CMPSS-1 fiGHE P LLEER IR 4 14 14 10 10 7
CMP2_HNO I CMPSS-2 & HiF LU A O 25 25 21 21 13
CMP2_HN1 I CMPSS-2 i -1 HL LR SN 1 18 18 14 14 8
CMP2_HPO I CMPSS-2 i F LEB B IERIA O 23 23 19 19 12
CMP2_HP1 I CMPSS-2 i H 1 HLALER IEF 1 18 18 14 14 8
CMP2_HP2 I CMPSS-2 i Hi P LA IEFIN 2 24 24 20 20 13
CMP2_HP3 I CMPSS-2 i FHLALE IEfITA 3 25 25 21 21 13
CMP2_HP4 I CMPSS-2 i T LLBEE IEFI N 4 20 20 16 16 9
CMP2_LNO I CMPSS-2 fi i F LLAE Fid AN O 25 25 21 21 13
CMP2_LN1 I CMPSS-2 kT LL L SN 1 18 18 14 14 8
CMP2_LPO I CMPSS-2 i Hi~F LU A IEFIA O 23 23 19 19 12
CMP2_LP1 I CMPSS-2 ik Hi T L% IEH A 1 18 18 14 14 8
CMP2_LP2 I CMPSS-2 fiL i LEEL A IEfi N 2 24 24 20 20 13
CMP2_LP3 I CMPSS-2 fit P LLELER IEFIA 3 25 25 21 21 13
CMP2_LP4 I CMPSS-2 i HiF LU A IEFI N 4 20 20 16 16 9
CMP3_HNO I CMPSS-3 i i P HLEHR A O 8 8 5 5 3
CMP3_HN1 I CMPSS-3 i P LLBE A A 1 13 13 6
CMP3_HPO I CMPSS-3 i H P HLAHER IEFIA O 7 7 4 4 2
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R 5-2. BT (4)

552K %Igﬁé Vi 64 VPM 64 PM 48 RGZ 48 PT 32 RHB
CMP3_HP1 I CMPSS-3 i HiF L 28 IR 1 13 13 9 9 6
CMP3_HP2 | CMPSS-3 i P LU 2% I 2 15 15 1 11 7
CMP3_HP3 | CMPSS-3 fm Hi P L 28 IEFiIA 3 8 8 5 5 3
CMP3_HP4 | CMPSS-3 1= Hi P LR A% IEF N 4 1 11 7 7 5
CMP3_LNO | CMPSS-3 fik Hi-F L # Fdhi A O 8 8 5 5 3
CMP3_LN1 | CMPSS-3 ik Hi- P Lb a8 A di A 1 13 13 9 9 6
CMP3_LPO | CMPSS-3 fik i~ F L8 IEFiIA O 7 7 4 4 2
CMP3_LP1 | CMPSS-3 ik HL- P L A% I 1 13 13 9 9 6
CMP3_LP2 | CMPSS-3 ik - F L 2% IEHI A 2 15 15 1" 1" 7
CMP3_LP3 | CMPSS-3 ik i~ L a8 IEFA 3 8 8 5 5 3
CMP3_LP4 | CMPSS-3 ik - F L 4% IEHI A 4 1 11 7 7 5
CMP4_HNO I CMPSS-4 1= HL P LU A A O 23 23 19 19 12
CMP4_HN1 I CMPSS-4 i P LU S N 1 19 19 15 15 8
CMP4_HPO | CMPSS-4 fm HIF LU S IEFIA O 24 24 20 20 13
CMP4_HP1 | CMPSS-4 i P LU IEF N 1 19 19 15 15 8
CMP4_HP2 | CMPSS-4 fm HIF LU #S IEHA 2 18 18 14 14 8
CMP4_HP3 | CMPSS-4 1= HLF LU A% IEFIA 3 23 23 19 19 12
CMP4_HP4 I CMPSS-4 fm HiF LU S IEFI A 4 20 20 16 16 9
CMP4_LNO | CMPSS-4 ik Hi P LR A SN O 23 23 19 19 12
CMP4_LN1 | CMPSS-4 ik Hi-F L 28 S A 1 19 19 15 15 8
CMP4_LPO | CMPSS-4 fik L LU A% IEFIA O 24 24 20 20 13
CMP4_LP1 | CMPSS-4 ik HI~F L 2% IEFIA 1 19 19 15 15 8
CMP4_LP2 | CMPSS-4 ik L LU i 2% IEF A 2 18 18 14 14 8
CMP4_LP3 | CMPSS-4 fiL HI-F L 2% IEFI A 3 23 23 19 19 12
CMP4_LP4 | CMPSS-4 ik L~ LU A% IEF A 4 20 20 16 16 9
GPIO12 VO AN 12 30 30 23 24
GPIO13 11O |lAH At 13 29 29 22 23
GP1020 VO i A/ 20 27 27
GP1021 11O |l H AN 21 28 28
GPI1028 VO i A/ 28 2 2 2 2 32
GP10224 V1O |l 224 9
GP10226 VO |3@M %N/t 226 7 7 4 4 2
GP10227 110 | A 227 24 24 20 20 13
GP10228 VO |:@H %N/t 228 6 6 4 4 2
GP10230 VO |l At 230 25 25 21 21 13
GP10242 VO |EH %A/t 242 8 8 5 5 3
ADC- mHEf k. TEAMBIEERAT |
I ERBR BN AN 51 L R R . 7E
. EiE A (A DRI
VREFH E%‘ 2 20F . A B 16 16 12 12
VREFHI 1 VREFLO 5|l iR 7] § 5
AN E . 1E 32 RHB #H% | ,
VREFHI £ 4 #81%E#: %2 VDDA,
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R 5-2. BT (4)

B LT g'gg’s B 6G4VPM | 64PM | 48RGZ | 48PT | 32RHB
VREFLO I ADC- fIREEHE i % 17 17 13 13
Copyright © 2023 Texas Instruments Incorporated TR 15 27

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132
English Data Sheet: SPRSP63


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

13 TEXAS
TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132 INSTRUMENTS
ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023 www.ti.com.cn

532 7S

R53.HFET

BELH el P BRBARE 64 VPM 64 PM 48 RGZ 48 PT 32 RHB
% (GPIO)
ADCSOCAO O |4k ADC It ADC #4352 A 8. 33. 228 6. 32. 47 6. 32, 47 | 4. 24. 36 4. 25 2
ADCSOCBO O |4k ADC iy ADC #4520 B 10 32 40. 63 40. 63 31 32 20
0.3.5 11. | 8 25. 28. 8. 25. 28, |5. 21. 23. |5. 21, 24. | 3. 13.
) 12, 18. 21. | 30. 31. 32. | 30. 31. 32. | 24. 30. 25. 31, | 14. 19.
CANA_RX I |CAN-A K 33. 35. 230. | 39. 41. 49. | 39. 41, 49, | 32. 38. 33. 39, | 21. 26.
242 52. 61 52. 61 41, 46 42, 47 28. 30
2.4.7.13. |6. 9. 27, 29, |6. 9. 27. 20, | 4. 6. 22, | 4. 6. 23. | 2. 4.
17.19. 20. | 34. 37. 40. | 34. 37. 40. | 28. 31, 29, 32. | 17. 20.
ANA_TX X
CANA_ O |CAN-A L 32. 37. 224, | 42. 48, 50. | 42. 48, 50. | 33. 37. 34. 38, | 22. 25,
228 57 57 39. 43 40. 43 29
EPWM1_A 0 |ePWM-1#itl A 0. 4. 224 9. 48. 52 9.48.52 | 6.37.41 | 6. 38, 42 | 4. 25. 28
EPWM1_B 0 [ePWM-1 %l B 1. 5. 226 7. 51, 61 7.51. 61 | 4. 40, 46 | 4. 41, 47 | 2. 27. 30
L 2.6.7. 41, | 25.50. 55. | 25,50, 55. | 21. 39, 21. 40,
EPWM2_A O |ePWM-21fith A 230 57. 64 57. 64 43, 48 43, 48 13. 29
3. 7. 40. 6. 24. 49, 6. 24, 49, |4, 20. 38. |4. 20. 39. | 2. 13.
2
EPWM2_B O |ePWM-2%iti B 227. 228 53, 57 53, 57 43 43 26. 29
EPWM3_A 0 |ePwM-3 it A 0.4.227 | 24.48.52 | 24.48.52 |20, 37,41 |20, 38, a2 | 2%
EPWM3_B 0 |ePWM3 il B 1. 5. 230 25, 51, 61 25. 51, 61 | 21. 40. 46 | 21, 41, 47 13‘337‘
" 2. 6. 22, 24, | 8. 35. 50. 8. 35. 50. |5. 26. 39. |5. 27. 40.
EPWM4_A O |ePWM-4 fiil A o o o4 i, o s 3. 15
R 40. 49. 54. | 40. 49. 54, | 31. 38. 20. 26.
EPWM4_B O |ePWM-4 #iil B 3. 7. 23, 32 p o o 4y | 323943 e
EPWMS5_A O |ePWMS5 fitl A 8. 16. 37 33.37. 47 | 33.37.47 |25.28.36| 26.20 17
EPWM5_B 0 |ePWMS5#il B 9. 17. 35 34. 39, 62 | 34. 39. 62 30. 47 31 19
" 10, 17, 18,
EPWM6_A 0 |ePWM-6 %t A oot 7. 34, 41, 63 | 7. 34, 41. 63 | 4. 32 4. 33 2. 21
EPWM6_B 0 |ePWM6 filll B 1. 19 31, 42 31, 42 33 34 14, 22
EPWM7_A 0 [ePWM-T #itl A 12, 28. 41 2. 30. 55 2. 30. 55 2. 23 2. 24 32
EPWM7_B 0 |ePWM7 #iil B 13, 29 1. 29 1. 29 1. 22 1. 23 31
6. 10. 20.
2.9, 27,39, |2. 9. 27. 39, | 2. 6. 30, | 2. 6. 31
EQEP1_A I 1 4 . 35. 40. .19,
QEP1 SQEP-1 1N A . 3. 40 53. 63. 64 | 53. 63, 64 48 48 4. 19, 32
7. 11, 21, 2. 14,
" 1. 6. 28, 31. |1. 6. 28, 31. | 1. 4, 28, | 1. 4. 29,
EQEP1_B I |eQEP-1#iAB 29. 37. 41, a7 55 57 | a7 8. a7 3 3 17. 29,
228 31
0. 9. 13. 17. | 8. 29. 34, 8. 20. 34.
EQEP1_INDEX O | eQEP-1 %3] 23. 32, 39. | 40. 52. 54. | 40. 46, 52. 54‘1 224‘2 314‘7 5. 23;‘2 32. 13, 20. 28
242 62 54. 62 s 4e
e 1. 8. 12. 16, | 7. 30. 33. 7.30. 33. |4. 23. 25. |4. 24. 26.
EQEP1_STROBE | VO | eQEP-1iLil 22. 226 47,51, 56 | 47. 51 56 36. 40 41 2.7
ERRORSTS O | HHRAHIL. %5 S WM TR 24. 28. 29 1. 2. 35 1. 2. 35 12026 | 2.z | B3
ExtR | FHT PR 2 0 AM S s PH o 3R] 4 e ok 1 19 42 42 33 34 22
GPIOO IO @A/ O 0 52 52 41 42 28
GPIO1 VO | AT/ 1 1 51 51 40 4 27
GPIO2 VO | AN 2 2 50 50 39 40
GPIO3 VO | AT A 3 3 49 49 38 39 26
GPIO4 SR N 4 48 48 37 38 25
GPIO5 VO | AT 5 5 61 61 46 47 30
GPI0O6 10 | i/ 6 6 64 64 48 48
GPIO7 VO | A AR 7 7 57 57 43 43 29
GPIO8 VO | AT 8 8 47 47 36
GPIO9 VO | AN 9 9 62 62 47
GPIO10 VO | AT A 10 10 63 63
GPIO11 10 | AN/ 11 1 31 31 14

S
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K53 HHET (4)

EELK g[gg}s $ig ﬁ’?fé\gﬁﬂj 64 VPM 64 PM 48 RGZ 48 PT 32 RHB
GPIO12 10 | iEAA N/ 12 12 30 30 23 24
GPIO13 VO | @At 13 13 29 29 22 23
GPIO16 110 | @A 16 16 33 33 25 26
GPIO17 10 | imAA N/ 17 17 34 34
GPIO18 110 | BRI 18 18 41 41 32 33 21
GPIO19 1O | @A 19 19 42 42 33 34 22
GPI020 10 | AN/ 20 20 27 27
GPIO21 10 | A4 A 21 21 28 28
GPI022 10 | imAIA N/ 22 22 56 56
GPIO23 VO | E AN/t 23 23 54 54 42
GPIO24 10 | @A 24 24 35 35 26 27 15
GPI028 10 | iEAIA N/ 28 28 2 2 2 2 32
GPIO29 10 |3 29 29 1 1 1 1 31
GPIO32 10 | @4/ 32 32 40 40 31 32 20
GPIO33 10 | JE N 33 33 32 32 24 25
GPIO35 110 | @A 35 35 39 39 30 31 19
GPIO37 10 | @4 37 37 37 37 28 29 17
GPIO39 10 | BN 39 39 46
GPIO40 110 | @A 40 40 53 53
GPI041 10 | AN/ 41 41 55 55
GPI0224 10 |JBAH N/ 224 224 9 9 6 6 4
GPI0226 110 | @AY 226 226 7 7 4 4 2
GPI0227 10 | J@A N 227 227 24 24 20 20 13
GPIO228 110 | EFTH N/ 228 228 6 6 4 4 2
GPI0230 110 | @FI4 A 230 230 25 25 21 21 13
GPI0242 10 | @A 242 242 8 8 5 5 3
12CA_SCL I/OD | 12C-A JF 3 [l i 1‘2;\‘ 383“ 1387‘ i: i? 431; i: 23 321 §2 gg: 32?‘32?‘41 1;;)‘2;;
51 51 37. 40
0. 5. 10, 19. | 25. 28. 39. 25, 28. 39. 21, 30. 21, 31, 13, 19,
I12CA_SDA 110D | 12C-A JFis I b 21, 32, 35, 40, 42, 52, 40, 42, 52, 31, 33. 32, 34, 20. 22.
230 61. 63 61. 63 41, 46 42, 47 28. 30
126B_SCL IOD  |12C-B JFRAFI & 3.9.29. 227 | 1. 24. 49, 62| 1. 24, 49. 62 | 20 3 | 4. 20, 59 | 1320
12CB_SDA 110D | 12C-B JFi X I 404 2. 28. 230 2. 25, 50 2. 25. 50 2.21.39 | 2. 21,40 | 13. 32
OUTPUTXBAR1 O |#ith X-BAR fith 1 2. 24, 227 24, 35, 50 24, 35, 50 | 20. 26. 39 | 20, 27. 40 | 13. 15
OUTPUTXBAR2 O |%ith X-BAR fith 2 3, 37, 242 8. 37. 49 8. 37. 49 5. 28, 38 | 5,29, 39 |3.17. 26
OUTPUTXBAR3 O |#ith X-BAR ffith 3 4.5, 224 9. 48. 61 9. 48. 61 6. 37. 46 | 6. 38. 47 | 4. 25. 30
OUTPUTXBAR4 O |#ith X-BAR fith 4 6. 33 32, 64 32, 64 24, 48 25, 48
OUTPUTXBAR5 O |#ith X-BAR fith 5 7. 28 2. 57 2. 57 2. 43 2. 43 29. 32
OUTPUTXBAR6 O | fith X-BAR ffith 6 9. 29 1. 62 1. 62 1. 47 1 31
OUTPUTXBAR? O |t X-BAR f#ith 7 0. 11, 16 31, 33, 52 31, 33, 52 25, 41 26, 42 14, 28
OUTPUTXBARS O |#ith X-BAR fith 8 17 34 34
2. 34, 39, 2. 34. 39. 19, 26.
SCIA_RX 1 SCI-A H K 01‘7?‘221 gé 49, sgé 61, 49, 56235 61, 24‘1 ?%5?%7 2 4321\‘ 4379‘ 28\330\
1. 2. 7. 8. 1. 33. 35. 1. 33. 35, |1.25.26. |1.26.27. | 15, 17,
SCIA_TX O  [SCI-A Ki%¥i 16, 24. 29, 37, 47. 50. 37. 47. 50. 28. 36. 29. 40, 27. 29.
37 51, 57 51, 57 39, 40, 43 | 41, 43 31
SCIB_RX I | SCI-B #icHidf 11‘2;3‘419‘ 29‘521‘522‘ 29‘5?‘5‘5‘2‘ 22,33, 42| 23,34 14, 22
SCIB_TX O | SCI-B ki 5515\1()2‘2‘1241‘0 32@3\4;5\525 P’gé“'gé‘sgé 23, 32, 47 24, 33 21
e S | e | e [ [
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) ==
X 53. FAET (%)
EELK Bl $ig BRI 64 VPM 64 PM 48 RGZ 48 PT 32 RHB
Firl (GPIO)
20, 22, 28. [2.9.27.37. |2, 9,27, 37. | 2. 6. 28, | 2. 6. 29. 4. 17,
SCIc_TX O |SCIC Rixdi 32, 37. 224 40. 56 40. 56 31 32 20. 32
2. 4, 23, 2. 20.
3. 9. 12, 18, |2. 7. 30. 40. |2. 7. 30. 40. 2. 4. 24,
SPIA_CLK VO | SPI-A R 28, 32. 226 | 41.49. 62 | 41.49.62 | o132 |35 33 39| 21 26
38. 47 32
2. 7. 8. 11, 9. 27, 31, 9. 27. 31,
SPIA_SIMO 10 | SPI-A NBHE4IN | E24E4H (SIMO) 16, 20. 24. 33. 35. 47. 33, 35. 47. 63‘6 253‘9 264‘3 6‘4206‘4237‘ 41‘5142‘9
224 50, 57 50, 57 T ) ?
1. 4. 10. 13, | 6. 28, 29, 6. 28. 29.
SPIA_SOMI IO | SPI-A I\EsfHfH , FHAHHIA (SOMI) 17, 21, 35, 34, 39. 48, 34. 39, 48. | 3272‘43(3‘ 4 3283‘4311‘ 22‘5192‘7
228 51. 63 51, 63 : : :
0.5. 11, 19, |1. 8 31, 35, |1. 8 31, 35, | 1. 5. 26. | 1. 5. 27. 135‘ 1147‘
SPIA_STE IO | SPI-A I\#4 K 1% ffERE (STE) 24, 29. 37. 37. 42, 52, 37. 42. 52. 28, 33. 29, 34, 22‘ 28‘
242 61 61 41, 46 42, 47 N
30, 31
SYNCOUT O |4Mi ePWM [kt 6. 39 64 46. 64 48 48
JTAG R EAE N (TDI) - TDI 2 5] B 2R 2 85 2
FERE. BRAREOLT , P9 bR d AL FARATIRAS .
o U i B e JTAG DI, MIRERL By i b s ok % % % %0 8 19
TEHUER A BRI R B, DBk S N %S o
JTAG Mt %d st (TDO) - TDO 25| I ZR I £ %
FAERE . BOATEOUT , A Eh i A T A RDIRAS .
TDO (0] A JTAG W53 , TDO Bhfigfab T =& 5%, 37 37 37 28 29 17
TXAN GRS b L BELIN 124 S FH B 7E AR
L3 n— A4 F PR R S GPIO i A B
Sl AR 7 2 R R BN o BRAETAR AL AR A A ZRAE S
FH SRR 3 BTGB 5 . N TR RS 2,
Xt VO | s 3 PR R X1 A0 X2, 31 B BT 19 42 42 3 34 2
FAF NG 3.3V HLTA I
X2 IO | FhiAIRY; At . 18 4 41 32 33 21
XCLKOUT o iggggwﬁﬂj“ SESI DB cfif th IS 1 155112 16, 18 33, 41 33, 41 25, 32 26. 33 21
30 TR 15 Copyright © 2023 Texas Instruments Incorporated
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5.3.3 RJEAMEEM

R 5-4. IEA S

(AR =2 9'§§ L] 64 VPM 64 PM 48 RGZ 48 PT 32 RHB
1.2V He B e Ji 51 . T @E A VDD 51 JHIFHE
VDD B LA 20 Yy 1OpF R 58 4. 44, 59 4. 44, 59 35. 44 36. 45 24
3.3V AL IES . ERA S B CE — AN B ME A
VDDA 2.20F AR A, 7F 32 RHB 3 I , VREFHI £ 22 22 18 18 11
Pz % VDDA,
3.3V H7 1/0 HESI . 7ERA 5] LB E — AN ME
vbpio 99 0.ApF AR A 2. 43. 60 43, 60 34. 45 35. 46 23
FA PN B E BRI Py R SR B R . RIS I R
VREGENZ 1 VSS LUA I VREG. ¥ i B P4 3] VDDIO LA f# 46
FAAMR LY o
et T QFN 3% | UL T3 B R i 4%
Vss SR 5] POB [ B M T 5. 26. 45. 58 5. 26. 45, 58 PAD 22, 37. 44 PAD
VSSA BB 21 21 17 17 10
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5.3.4 Jik. JTAG MKz

% 5-5. YRk, JTAG FEfr

558K é‘lggﬁ PiRH 64 VPM 64 PM 48 RGZ 48 PT 32 RHB

TCK I A NS _ER FEBE R JTAG PR 8o 36 36 27 28 16
A N ER _Edr B JTAG M ik 1%
(TMS). BT ANE TCK LT
1Y TAP $5H 28 ity . iZas R E
T™MS /O |TRSTn 5], 7EH R _ENCE —N4h 38 38 29 30 18
B ERIEPE (R 2.2k Q ) LK TMS 3]
%R ZE VDDIO |, M EIE #1847 #1E
¥ JTAG TREFER AR .

B (SN ) BTIRE (5

W) o ELHEZMT , s maRRsh
K. A E B AT BE S IR Bh L 5|
PME SR AR RAEFRITITRENN ,
LS B MCU BR3 K. 7EF 1]
M AL IE , XRSn 3] HIfE 512 4
OSCCLK FAARIE I 1408 A Fe 2 7] Y

B IREh K. XRSn A1 VDDIO 2 [i]
XRSn I/OD  |RijE 4 2.2kQ % 10kQ KIHafH. 3 3 3 3 1
BAE XRSNn F1 VSS 2 Al E — AN LA 2%
HEATHE R JERR | MAZ A 88 BB E N N
100nF 8LFE /N MF T IR AL A0, X
Loff U YFE TIMAE 512 4 OSCCLK & #
AN IERfHKE XRSn 5] J{IIR8%2 VOL. %
5| e A 5 e B A TR e Y .
UL 5| I e MR AR IR Sl | N A F T i
ST IR .

5.4 5| R A
5.4.1 GPIO £ E A5

5411 FH T GPIO £ S H 5 #.

32 TR 15 Copyright © 2023 Texas Instruments Incorporated
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5.4.1.1 GPIO E£E 5/ #

* 5-6. GPIO Z B E 5

°'41§8' 1 2 3 5 6 7 9 10 1 13 14 15 ALT
GPIOO EPWM1_A CANA_RX OUTPUTXBAR7 SCIA_RX [2CA_SDA SPIA_STE EQEP1_INDEX EPWM3_A
GPIO1 EPWM1_B SCIA_TX I2CA_SCL SPIA_SOMI | EQEP1_STROBE EPWM3_B
GPIO2 EPWM2_A OUTPUTXBARH1 SPIA_SIMO SCIA_TX 12CB_SDA CANA_TX EPWM4_A
GPIO3 EPWM2_B OUTPUTXBAR2 OUTPUTXBAR2 SPIA_CLK SCIA_RX 12CB_SCL CANA_RX EPWM4_B
GPIO4 EPWM3_A I2CA_SCL OUTPUTXBAR3 CANA_TX SPIA_SOMI EPWM1_A
GPIO5 EPWM3_B 12CA_SDA OUTPUTXBAR3 CANA_RX SPIA_STE SCIA_RX EPWM1_B
GPIO6 EPWM4_A OUTPUTXBAR4 SYNCOUT EQEP1_A EPWM2_A
GPIO7 EPWM4_B EPWM2_A OUTPUTXBAR5 EQEP1_B SPIA_SIMO SCIA_TX CANA_TX EPWM2_B
GPIO8 EPWM5_A ADCSOCAO EQEP1_STROBE SCIA_TX SPIA_SIMO [2CA_SCL

GPIO9 EPWM5_B SCIB_TX OUTPUTXBAR6 | EQEP1_INDEX SCIA_RX SPIA_CLK 12CB_SCL

GPIO10 EPWM6_A ADCSOCBO EQEP1_A SCIB_TX SPIA_SOMI 12CA_SDA

GPIOT1 EPWM6_B CANA_RX OUTPUTXBAR7 EQEP1_B SCIB_RX SPIA_STE SPIA_SIMO

GPIO12 EPWM7_A EQEP1_STROBE SCIB_TX SPIA_CLK CANA_RX

GPIO13 EPWM7_B EQEP1_INDEX SCIB_RX SPIA_SOMI CANA_TX

GPIO16 SPIA_SIMO OUTPUTXBAR? EPWM5_A SCIA_TX EQEP1_STROBE XCLKOUT

GPIO17 SPIA_SOMI OUTPUTXBARS EPWMS5_B SCIA_RX EQEP1_INDEX CANA_TX EPWM6_A

GPIO18 SPIA_CLK SCIB_TX CANA_RX EPWM6_A I2CA_SCL XCLKOUT X2
GPIO19 SPIA_STE SCIB_RX CANA_TX EPWM6_B [2CA_SDA X1
GPI020 EQEP1_A CANA_TX SPIA_SIMO 12CA_SCL SCIC_TX
GPI021 EQEP1_B CANA_RX SPIA_SOMI 12CA_SDA SCIC_RX
GPI022 EQEP1_STROBE SCIB_TX SCIC_TX EPWM4_A

GPI023 EQEP1_INDEX SCIB_RX SCIC_RX EPWM4_B

GPI024 OUTPUTXBAR1 SPIA_STE EPWM4_A SPIA_SIMO SCIA_TX ERRORSTS

GPI028 SCIA_RX EPWM7_A OUTPUTXBAR5 EQEP1_A SCIC_TX SPIA_CLK ERRORSTS 12CB_SDA

GPI029 SCIA_TX EPWM7_B OUTPUTXBAR6 EQEP1_B SCIC_RX SPIA_STE ERRORSTS 12CB_SCL

GPI032 [2CA_SDA EQEP1_INDEX SPIA_CLK EPWM4_B SCIC_TX CANA_TX ADCSOCBO

GPIO33 I2CA_SCL OUTPUTXBAR4 SCIC_RX CANA_RX ADCSOCAO

GPIO35 SCIA_RX SPIA_SOMI I2CA_SDA CANA_RX SCIC_RX EQEP1_A EPWM5_B DI
GPIO37 OUTPUTXBAR2 SPIA_STE 12CA_SCL SCIA_TX CANA_TX SCIC_TX EQEP1_B EPWM5_A TDO
GPIO39 SYNCOUT EQEP1_INDEX

GPI040 EPWM2_B SCIB_TX EQEP1_A

GPIO41 EPWM7_A EPWM2_A SCIB_RX EQEP1_B

GPI0224 OUTPUTXBAR3 | SPIA_SIMO EPWM1_A CANA_TX EQEP1_A SCIC_TX

GPI0226 EPWM6_A SPIA_CLK EPWM1_B EQEP1_STROBE SCIC_RX

GPI0227 12CB_SCL EPWM3_A OUTPUTXBARH1 EPWM2_B

GPI0228 ADCSOCAO CANA_TX SPIA_SOMI EPWM2_B EQEP1_B
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# 5-6. GPIO LA HFIH (%)

1 2 3 5 6 7 9 10 11 13 14 15 ALT

0,4,8,
12

GPI10230 12CB_SDA EPWM3_B CANA_RX EPWM2_A 12CA_SDA
GP10242 OUTPUTXBAR2 SPIA_STE EPWM4_A CANA_RX EQEP1_INDEX

AlO225
AlO231
AlO0232
AlO233
AlO237
AlO238
AlO239
AIO241
AlO244
AlO0245
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5.4.2 ADC 5|HI_EREFHA (AIO)

s FH B GPIO SN GI#EAT Zis EH . X WA AlO. X8 BREM AR T L. BOAERL T |, X
6 5] AR ARSI, JF H GPIO & T PHHTIRA . GPHAMSEL %7 47 & H] T+ iC B 1 8 5] JH i 2 sl DL 2
k.

#E

RS BRI S (1 dv/dt ) BECTE SIERR R AIO , WIARRIBIME SATRe 2 RS L. Bt ,
U AR AR TE ] AU RE , P R ERE R AIO B 5 g # =R .

5.4.3 ADC 3|l L ¥ AN H (AGPIO)

—i% GPIO 55 Wit 28 E M |, JFEAE R MM H EE. XEHEHA AGPIO. 5 AIO AH , AGPIO
HA 58 810 N HY BE

ERAEIL T , AGPIO K , MAGATRCE . % 5-7 Bor T WficE AGPIO. %8 FIMIIhRE | i % BT
RO T4 AGPIOCTRLX. Z/HHEFIIRe | 16 W B @A/ fitt (GPIO) — & ¥ ar 47 %% GPXAMSEL.

% 5-7. AGPIO it &
AGPIOCTRLx.GPIOy GPxAMSEL.GPIOy 5] BT
(RiNE=0) (BRME=1) ADC GPIOy
0 0 - B
0 1 LM LM
1 0 3 =
1 1 2

(1) BRI, BEE5ERS AGPIO 5IHl. W AUEEER 1 AT Z — RSB 5| Th &

&
IR R A RBILS (& dvidt) (85 S E R AGPIO |, AR BLE 5 AT e A SR L
Vb, n BAHARETE ] AT RE , T AT ARRZE 23] AGPIO {5 5 M #E = -

5.4.4 GPIO # )\ X-BAR

N X-BAR H T ¥ (55 M GPIO M EIVFZ AEM IP H, i ADC. eCAP. ePWM FlakBH W (1524 K
56 ). #5-87%H THAX-BAR Hbr. HXREEHA X-BAR IH4IMEE | 155 TMS320F280013x SLHT #i#7
HIBIERSEFH K “ZXFFR (X-BAR)” —,
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GP[OO | Asynchronous >
! Synchronous . Input X-BAR
] ‘ . N —Other Sources
GPIOX Sync. + Qua » oCAP
RESMEN —INPUT[16:1} Modules
LTI
T T T - ON OO S ON
FFFEFFFEEEEEFEEEE
DDODDODDDDDDDDDD DD D
ioooaoaoooooocoooo
£2ZzzzzzzzzzzzzzZZ
| -]
| DCCx Clock Source-1 |« TZ1, TRIP1—P
D TZ2,TRIP2—p
| DCCx Clock Source-0 [¢—— TZ3,TRIP3—Pp
TRIP6———W
<—{ XINT1 |« : TRIP4 ——p
< ;:ZLZS < > TRIP5 ——p{ ePWM
CPUPIE |4 <
Pl » TRIP7 Modules
¢ TRIP8 ——p
<4— XINT5 |« ;Pg/xné TRIP9
q ; TRIP10 —W
q TRIP11 ——
> TRIP12 —P
Other 4
Sources
ADC [ ——ADCEXTSOC
EXTSYNCINT ———»| ePWM and eCAP
EXTSYNCIN2 ———p| Sync Scheme
Other Sources
VYVVYVYY
Output X-BAR
&l 5-6. f A X-BAR
% 5-8. i\ X-BAR H#%

I 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16
ECAP £ 2 2 = 2 2 P I O I B R I R I = = = 7z
EPWM X-BAR = = = = 2 = 2R |2 | 2| £ | £ 2 2
ffith X-BAR Bl R | R | R | R £
CPU XINT XINT1| XINT2 | XINT3 XINT4 | XINT5

. TZ1. |TZ2. |TZ3.

EPWM it 7l TRIP1 | TRIP2 | TRIP3 TRIP6

- ADCEX
ADC #A4 A 5) TSOC
EPWM/ECAP [F] EXTSY | EXTSY
+ NCIN1 NCIN2
DCCx CI1'K CI1'K CLK1 | CLKO
EPG EPG1 | EPG1 | EPG1 | EPG1

IN1 IN2 IN3 IN4
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5.4.5 GPIO #jii X-BAR Fl ePWM X-BAR

Hith X-BAR 5 8 MM i LATE GPIO £ #$ & &% Fik#/E Ny OUTPUTXBARx. ePWM X-BAR & 8 MMt 5
ePWM [ TRIPx #i AAHIE . it X-BAR 1 ePWM X-BAR [HE & 5-7 Fios.

CMPSSx

— CTRIPOUTH
— CTRIPOUTL

(Output X-BAR only)

— CTRIPH

— CTRIPL

ePWM and eCAP

— EXTSYNCOUT —————— ]

(ePWM X-BAR only)

:I- A 28 4 i Yy

Sync Chain TRIP4
TRIPS
AlDCSOCAO L ADCSOCAOQ > RIP7 Al
Select Circuit L
TRIP8 ePWM
5C0G EPWM TRIP9  Modules
CSOCBO | ADCSOCBO N X-BAR TRIP10
Select Circuit TRIP11
TRIP12
eCAPx — ECAPXOUT >
— EVT1 >
- EVT2 >
ADCx - EVT3 > -
- EVT4 > —> OUTPUTXBAR1
»| OUTPUTXBAR?2
»| OUTPUTXBAR3
| BAR L INPUT1-6 > Output »| OUTPUTXBAR4 GPIO
nput X- L INPUT7-14 > X-BAR » OUTPUTXBARS Mux
(ePWM X-BAR only) »| OUTPUTXBAR6
»| OUTPUTXBAR7
»| OUTPUTXBARS
EPGx - EPGOUT >
X-BAR Flags
" (shared)
& 5-7. il X-BAR 1 ePWM X-BAR 7§
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5.5 GPIO #1 ADC 4-fic
% 5-9. GPIO f11 ADC 4t
Rtk 64 PM e i‘fv‘;':nfGENz ) 48 PT 48 RGZ 32 RHB
GPIO
GPIO 23 22 13 16 10
AGPIO 11 1 8 8 5
JTAG A 2 GPIO 4 (TDI. TDO. X1. X2)
# GPIO 38 37 25 28 19
AIO 10 10 9 9 6
% GPIO il AlO 48 47 34 37 25
ADC
ADC jiiti 10 10 9 6
AGPIO 1 1 8 8 5
% ADC JBit% (i ) 21 21 17 17 1

5.6 A W ER_ LA TR K51 B

et LR SRS R P BRI EC R . 3% 5-10 FIH 1 high oy [ L s s . BRSO , GPIO 5| B L4
WEEM , ATCLEE AR . O TR AR TR SRR SR L 915 ROM K ERSE S5 oo R A /9 GPIO 5
BRI ES Ed . 3 5-10 FRR IR A RO T 3L A HAl 5] IR 28 40 THT IR HIVEBEE R

* 5-10. TH WP LR A T h gy 5] B

38 e B3 2 R

GPIOx ZEH L 26 R4 () JSEFH 3 S
GPIO35/TDI AR JSLFR 5E X
GPIO37/TDO A Lhr L 5E X
TCK R

T™S R

XRSn R

A 51 (45 AIO) R R

(1) SEBRETRIER SR RA 55 ROM & M #8_Efi.
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5.7 R 5 HIKERE

XA Z A AT DRI, 2R 5-11 FUH T XMEMT ARG 51 BB AT 32 26 A 38 5-11 ol T 24
WLy , ARFTEIE 52 3R 5-11 HORFIR S IR 5 th iRt 1T

R 5-11. RFEH 5| Mg Es:

ERE AT AR
A
VREFHI e ZE VDDA (AXAE R A A Ad ) ADC BHEH )
VREFLO 45 5 VSSA
ToiES:
e L NG GhEF] VSSA
18I B AR E 2 2] VSSA
o e
B G (5 GPIO 32/ ) S L LSS B2 3] VSSA
¥
TER: (a8 AW LR AR )
GPIOx ToiEE (B WS LRI A )
LR R PR (R AR , WA, ZAFH N EE R )
P TDI Z B E F2SET (Bl ) i, GPIO &b T4 A=,
GPIO35/TDI o R FH P B
LI 5= o AN
2 TDO H AWk Rt (ZRIN ) , GPIO RAE JTAG W& IAl b Fo =t ; B0, eaF=584%
o DA IZT BT IRE , DABE R E A3 L= A A i
GPIO37/TDO o R
AR b A7 HELRH
TCK Tk
C R
TMS R A
SFA XTAL A :
GPIO19/X1 o AR, BN R AR
LN 5= W 55104 0 e VA=) A N A2 X
WA, A P ER b h F
314 XTAL Fil :
GPIO18/X2 RS, 8 A A L e
LAY |- )22 N v Al N A )
L v = s W v O o v SN
Gz oV IE S
VDD FT VDD 5|l Ziide B8 5.3 Frid b7 & e . AN RAE 51K AT A7) S350 L 2%
VDDA SRRl L B YR, %4823 VDDIO.
VDDIO FT VDDIO 5| f{lhZiid 15 5.3 ik it 47 %8z .
VSS BT VSS 5 [ 200 $2 31 e AR L o
VSSA TSR A P AR e | EREF] VSS.,
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6 Fi%

6.1 4% R AR EH
TEHERF IR AT AR AF F (BRAE S ABE ) (D @

B/ME BOoNE Bfr
VDD Ll VSS Hydtif 0.3 1.5
FLY FL VDDIO LA VSS Jydkie -0.3 4.6 Y
VDDA L VSSA Jyditifs -0.3 4.6
LIPNGIVES Vi (3.3V) -0.3 4.6 Y
i HLE Vo -0.3 46 v
BN (85I ) |, Ik (Vin < VSSIVSSA B V) > VDDIO/ 20 20
. VDDA ) 4)
SN FERARBT o ” ” mA
( Vin < VSS/VSSA & Vjy > VDDIO/VDDA )
i LA Hoerdm (2518 lour -20 20 mA
TARLS R T -40 155 °C
W AFIRE® Tstg - 65 150 °C

(1)

@)
@)

J H 20 B R UE BB AT T RE SN B BRI o 0] i KATUE AR I AN R B AR IR Le 2% A BAE A BOSAT 561 LAAMIAE T HeA 2 1R
RERIERIZAT . W @ BB AT A AL X e KAUE AV AR, S TREA 2 B IER BT , X TR S AF T etk Thig
FITERE | H4afE A7 47 o

FraARn AR, BT A RIEE L VSS ki,

I L A B B KGR S TR I T e S B SR B i iR, AREZAEE , WS “LFEAIC HRA IG5 W
IR 7o

4) TG HRESER A BN £2mA. B2 TS TAE |, BN Vppio/Vopa FUE AT BE 2 78 P 358 _E T 5 52 ) o Ath H SOREA o
6.2 ESD &%
iA L5
SKH 64 511 PM 3341 F2800137. F2800135. F2800133
NAEFCEAER (HBM) | %4 ANSI/ESDA/JEDEC JS-001 #5445 +2000
‘ FE LSRR (CDM) |, 5 & B 51 +500
VEesp) @ (ESD) é\!\lSI/ESDA/JEDEC JS-002 #5HE (g4 a1 1 PM - f0%E fi5 51 - +750 v
1. 16. 17. 32. 33, 48. 49,
64
SEHI 48 Bl PT 4349 F2800137. F2800135. F2800133. F2800132
ARG HAETY (HBM) | 74 ANSI/ESDA/JEDEC JS-001 f7ut(") +2000
FE LSRR (CDM) |, 254 RN +500
E= T — .
VEesp) KA (ESD) ég\lSI/ESDA/JEDEC JS-002 t5HHE | 4g a1 PT I fryket fa 2l 1 - +750 v
1. 12, 13. 24, 25, 36. 37.
48
SEH 48 8| RGZ 31341t F2800137. F2800135. F2800133. F2800132
MK (HBM) , %74 ANSI/ESDA/JEDEC JS-001 #R#fE™ +2000
) FEHL SRR (CDM) |, 254 BT 51 +500
Vesp) — BFALA (ESD) é;\lSI/ESDA/JEDEC JS-002 bt [48 a1 RGZ. 1% f 511 - +750 \Y
1. 12, 13, 24. 25, 36. 37.
48
SKFH 32 516 RHB #f35(f) F2800137. F2800135. F2800133. F2800132
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6.2 ESD &4 (%)

& L: V2
AR (HBM) |, 54 ANSI/ESDA/JEDEC JS-001 Fzif() +2000
N AR TR e +500
A SI/ESDA/JEDEC JS-002 #frift 32 B[ RHB | [ fi B i - +750
1. 8. 9. 16. 17. 24, 25. 32
(1) JEDEC <% JEP155 45 H : 500V HBM K e 7EAR1HE ESD #5224 7=
(2) JEDEC X(#4 JEP157 #5il} : 250V CDM HEMSAEbniE ESD & HIAE T L a 4.
6.3 BUUE1T &M
BME WA BAfE| B
JA Ik & BOR®) VEoR- MAX) + Vgor.cs @ 3.3 3.63
s hEUE | VDDIO A1 VDDA BOR-VDDIO( ) + VBoR-GB v
Z5H P BOR 2.8 3.3 3.63
PO HIE |, VDD 1.14 1.2 1.32 Y
241k, VSS 0 Vv
BBt , VSSA 0 Y,
SR VDDIO. VDD. VDDA #i%}F VSS 14
SUPPLY R R . @)
v BTN VSS - 0.3 VDDIO +0.3 \Y
" B HLE VSSA - 0.3 VDDA + 0.3 \%
e T,M -40 140 °C
B ARIE RS | Ta -40 125 °C

(1) f£ Ty =105°C LA ERIRE T KN EIS T AR S Arar . SB2AEE | WS i F A LI 23 19 G R/ A o
(2) HZW BIEEEI (PMM) #8753 .

(3)  BUAFHL TR AE BOR.

(4) HZH I EBIUST R K.
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6.4 ThFERE

AN B H B R A AR 25 € B R A T ME , TS T RE AL X B K AR N2 o AR S B 8 FL SRR B
FHARRD AN S| JITC B A R AR 15 6.4.1 T 540 f iRt T FEAHL
6.4.1 RGHIHAE - B VREG - HRHIR

PRV TARFRAE FIAT (BRAESA U )
gﬁ‘ﬂ{—g : Vnom

BH \ WK BAME SUNf Bocfr| e
TAHEER
X A MUY o A7 38 LAY | 30°C 36 mA
e oo fHEAE. RS RG [,
Iopio ©® AT WA VDDIO HLft i #E 2. V0 A4 ﬁ;&%%}; 85°C 44 mA
M. XA G AW Vreg | 125C 50 mA
A 14 P9 A% HLYR LY o s
- CPU M\ RAM J&{7 %0¢ 19 mA
- A 85C 2 mA
- X1/X2 3R
-PLL #2 , SYSCLK=5:
Ippa JEAT NN ) VDDA HLJE T 4 ﬁ%ﬁi)ﬁ% N
- BN .
- e B Rt | 129°C 25| mA
TR
- BN S P B T
RN
- CPU AbF == WA 30°C 17 mA
| A AL T2 R AR U [ VDDIO H |- (R AE b R 85°C o A
ppio P HE -PLL #/5 il , SYSCLK=#%
KEAF4Ti% | CPUCLK #eik | 125°C 27 mA
i , 30°C 0.01 mA
- X1IX2 it e o
| SRR T A3 RN B VDDA |- BLMBLEA ST L 85¢C 0.1 mA
bOA iRIca - W BRSO E
TRES 125°C 0.1 mA
- BN NS P B T
R (PLL BH )
- CPU A THHLBI 30°C 7 mA
oo AL T AL ) VDDIO H |- (771 H a5 P
° ITRIZp 2 -PLL 45 , SYSCLK f1
CPUCLK £l 125°C 17 A
- ;(13(1:2 ii}?ﬁg% 30°C 0.01 mA
ey v - REALIARER Y o
oA T?Eﬁé&%:wwfﬁﬁﬁﬂ‘ﬁd VDDA | g 2y gz sttt |85°C 0.1 mA
TIHAE TR ]
AR SRR | 129C 01 mA
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6.4.1 R HINEE - J5F VREG - HEiYE (42)

FEREVCR TAR A NI (BRAES AW )
B : Viom

BH \ PR BUME SREUME BOKM| e
FHLAER (PLL 25K )
- CPU 4b-F st 30C 5.8 mA
| 220k b THE NIRRT ) VDDIO HL |- [7EN Py T
bpio T -PLL #25H , SYSCLK i
CPUCLK £ 125°C 15.5] mA
- X1/X2 bR 30°C 0.01 mA
. ) - BB BT v -
oA T?%{flfé&ﬁﬂmﬁﬁmu VDDA HL | o oz on e i g7 e g s | 85°C 0.1 mA
i TR u
B AP | 125C 011 mA
PR
- CPU 4b-FEHuasit 30C 5 mA
| SR HURLSRI ) VDDIO B |- [ 72 el Py CIET
bpio FAE -PLL #25H , SYSCLK i :
CPUCLK # i 125°C 15| mA
- X1/X2 AR e 30°C 0.01 mA
- ) - BB U -
oA g%ﬁmﬂ?wﬁﬁwm VDDA HL | gy o on e i g7 e g s . | 85°C 0.1 mA
RN TR u
S AB AP | 125C 011 mA
TR
| FE /4 T T3 67 VDDIO Ha7 |- CPU M RAM & 47 45 65| mA
ppio SFEM - WA HEAT e e PR R B
-PLL ¥} , SYSCLK Ay
120MHz.
- AR A A
SXA/X2 Ak b
| P TR SR VDDA Hag |- BB ARl e 0.1 25/ mA
bbA WHE T LE R B SR R : :
TR
- BN AR S 1 P B A H T
g-Luk: 5o
30C 7 mA
Ippio FABGEI ) VDDIO HLjRil#E@) 85C 10.7 mA
. ek 125C 17 mA
RECEILA 30C 0.01 mA
5 R0k TF i EhRAS I 9 VDDA -
Iopa @ 85C 0.01 mA
125°C 0.01 mA

(1) INFEERREIIIE A R FAF T] RE B3R A B JF K A DU B o A2 IR (9120 USB S & ) AZm FEFR IR ATRE S Dy 5 PR R At
SR BUBUE FIIAL | I B RS HOAE B LAGEE S R IR R I 0L

(2)  XREABIE (B XRSn AL ) I RN FE.

()  “HIBHIE” R Ippio FITHFEENT “SMNBHRIE” K lppio + Ipp BIRHFEME. XREEA “HIBHRIE” RK “RIE” FIK N
AR5 VDD NOM |, Tl “HMEBRLIR " RH “ R ME” FH WZTREZ VDD MAX (kB &R LIEFFR ) .
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6.4.2 RGHIRIHAE - M VREG - SR IR
PRV TARRAE I (BRAESA U )

J}H‘Eﬁ'fﬁ : Vnom

2% WAL BAME SAME BRE| B
TR
1K 72 4170 47 R R IR | 30°C 35 mA
P . SRR SR RGN
Iop BT VDD HLIFTE FE 2. 1O B %Jz;uxﬁééim 85T 42 mA
M. XAHE AN Vreg | 125T 495 mA
B 1) P A R HL AR s
- CPU )\ RAM 217 S0 °8 mA
Ipbio IZATHIE ) VDDIO HLT i #E - INAF AN e 85T 58 mA
-PLL #/8F , SYSCLK=1 -
e BT 30°C 1.6 mA
- PR 85°C 2 mA
Iopa JETHIE ) VDDA shjiigre |- BT EIL SR
TR u
- NS R [1257C 25 mA
ZERER
30C 14 mA
oo %1¢@?§|ﬂ$ﬁfﬁﬁﬁ’ﬂ VDD HR | CPU 423 pAS = 85C 19 A
THAE - W
Wi 125°C 26 A
-PLL #J5 , SYSCLK=§ m
KELESZ | CPUCLK #ik  |30°C 3.9 mA
PRAEAN T2 A U ) VDDIO H [ 5@ Ny
looio I HE - X1/X2 et 85¢c 39 mA
- B L 7 125TC 3.9 mA
- AERH BRI (300 001 oA
b2 o i TS
oA iﬁig%%;v&ﬁ%ﬁﬁh VDDA i i T |85°C 01 A
125°C 0.1 mA
MR (PLL B )
30C 36 mA
AL T AU U ) VDD HLR N
loo vl g |- opu B 85C 76 mA
- INFEH 125°C 17 mA
- Y] s 1
BIFALT FRBLBLT ) VDDIO Cﬁbﬁ’éﬁ/jﬁg%m pEE > -
looio ml PR - X1IX2 TR 85°C 3.9 mA
TLIHFE g L
- PR HT EE 125¢C 39 A
- W AR B B RS B
TR 30C 0.01 mA
Iooa figi\g?%m*%ﬁw‘ 9 VDDA B |_ g ) gt s i i FBACHF g o1 A
JIL 2
125°C 0.1 mA
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6.4.2 RS HIRIEFE - 22 VREG - SMFHIE (4%)
FERH TR0 RIS (BB )

B : Viom

¥ WAL B/ME LM BOKf| AL
R (PLL 224 )
30C 26 mA
AT AU U ¥ VDD R y
loo e " |- oPu a LB 85¢C 66 mA
- IRAE T 125C 13.5 mA
- PLL #i%5H , SYSCLK Al
e 30C 3.1 mA
i o CPUCLK £l
oo ?Eflfé&ﬁﬂmﬁfcﬁm VDDIO i | YA/X2 B4R 85C 31 A
e - BB 1250 x -
- i R TE AT B SR :
' FREGA 30C 0.01 mA
oo BRACTASHUBLURTE VDDA 1| )i P IS AS T [gg 01 mA
WIHFE
125°C 0.1 mA
ERLBER
30C 2.4 mA
LA h =8 4 S Ny
oo fgg&ﬂ:h BB ZU ) VDD R - PU B 85°C 6.2 mA
- INTE el 125C 13.2 mA
- PLL #%£/ , SYSCLK il
o 30°C 3.1 mA
. R CPUCLK il
oo BRI VDDIO 1 | 50 R Py 1 —
(R - BB P Y —
- iy R TE A B SR
TFR#A 30°C 0.01 mA
oA jilg%;ﬂ%m*%ﬁw [ VDDA HL |- fgy A Jyie o5 2 S sl i T 85C 01 mA
125C 0.1 mA
R T2
Ipp PEBR/GM LA WA IE] () VDD ke |- CPU A\ RAM 1247 32 50 mA
e \ |- NAFHEATE SR R BRI
W42 S0 ; \
Ippio ﬁg{ﬁﬁﬂ RIFE VDDIO H¥i -PLL #5H , SYSCLK & 13 17 mA
100MHz.
- HMEEI B D
- X1/X2 @3RI
\ |- s e
oA %Kﬁ/éﬁﬁ}%,ﬁﬂ,ﬁﬁlﬂﬂﬁ VDDA H1ii |- ﬁtﬂﬁ&ﬁgﬁﬁgﬂg%m 01 25 mA
THFE RS
- BN RS i P B RSP
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6.4.2 RGN EE - 227 VREG - SMFHIE (4)

FEREVCR TAR A NI (BRAES AW )
B : Viom

SH \ WAL BME BEfE RKRE| B

LR L9
30°C 2.2 mA
Ipp S ALEGE I ) VDD HLEFER) 85C 4.2 mA
125°C 8.7 mA
30C 5 mA
Ippio %%ﬁ(ﬂ;&iﬁ/{kéﬁﬁ’] VDDIO " A IEEE AN 85C 5 mA
125°C 5 mA
30°C 0.01 mA
Iopa ?;ﬁg‘ﬁw%‘“m VDDA 85C 0.01 mA
125°C 0.01 mA

(1) INTRERREIIIE] K R s S F] RE B AT Bt IF K ABUE 2o M 26 FH IR (9130 USB gt ) IR FEIM SR ATRE 5 Dy 4 AF AN S fth 2

GUALAF SR BUHUE B, IR B LS RO L DU S B R R L o
(2)  REATBIE (B XRSn AT ) I IR FE

6.4.3 TAEAR IR B

1 6.4.1. 11 6.4.2 A1 6.4.5.1 It 1 &F TARBGUN (R A . AR RS S0 A AT REIE B (3 AE . 1X

S AR A A LU B

* M RAM $#AT4RES

o NAEREEEEL , FRARRRRLE IR

* /O 5l ASIRSIATA A58 01

o B AMEER G T IR

« JiTH CPU #BTEFIBAATARHD

o FrAERRANES CiEH . ADC Al DAC £ 5E i,
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6.4.4 EHHAERE

THAERR TSR R, RES RREAE R R EDR . SChrgt R R GESeal i DU BAR 2% 11

=X
FF o

K 6-2 S 1 PN BT YRR AN R AT AR A SR A it £, B3t T R0 I E - 7/ VREG - A
AR % (30°C HidlefE VNOM T aREL , Bmli S HdE mAE VMAX 3R ) o & 6-3 Son 7 AMES L IRAE A [RlR
AN TARRE T R SR AR 2 |, Bk T R #E - /1 VREG - Sfaii i 3% ( 30°C HidfifE VNOM T

AREL, B IR i R A VMAX R ERER ) o

36 50
1
45 =
32 // //
/
/ 40 T
28
/ 45|~ OPERATING
/ — IDLE
i v T 30| STANDBY (PLLEN)
o / s | smanoeypLLDIS)
8 20 W 2 25 HALT
/ ) ~]
/ 20 4____——/
L
16 rd __..—--'-—-_-_
/ 15
124 |
L 10 ___-////
o ————
8 —'—"""'——-‘_"’-‘
20 30 40 50 60 70 80 90 100 110 120 5 : - ‘
SYSCLK (MHz) 30 40 50 60 70 80 90 100 110 120
Temperature (°C)
6-1. W5 B ] i v Lt R ;
A 6-1. LAFRIRSHERIARA H 6-2. iR SRR R - FEhIR
45 —
/
I ey
35
——— OPERATING
30]—— IDLE
——— STANDBY (PLL EN)
&E‘ 25)——— STANDBY (PLL DIS)
a HALT L~
8 20 —
L—
_’—/
15
10 —
/
e ————
N
30 40 50 60 70 8 90 100 110 120
Temperature (°C)
& 6-3. I SIRERIKR R - SMEHEIR
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6.4.5 J/b HIRTEFE

F280013x #fFHe it 17— ey b 28 - L W FE 7 7%

o TERFHMA AR, AT CLE NP AR IR QA AT AT —Fb - 2SR AR

o WHERARIE N RAM HHEAT |, INAARLER AT BE S IhT e

o EEFHMECE B ThEE R 5B _E i R B .

o BANINEHEA R B E BE AL (PCLKCRX). i 56 P45 5 N Hh A AR AT Ah B AR, ] DA /b
HLIEEE. 45 6.4.5.1 B4 T8 PCLKCRX 27 7728 2% FH I m] DL Sz 3 ity B 28 Hi 37 B A

o NTTE LPM #0 TS EAR ) VDDA HLIRIHEE |, 1S TMS320F280013x L1 5 #)#14 K 2% FHF 1)
R EE (ADC)” —3E ORI

6.4.5.1 L1 ZE/HTI) i 119 4 2 A D A
X RA ZA KBRS, B 5] I R B0 B A BB

i d Ippio HIfLRD (MA)
ADC() 1.32
CMPSS_LITE™ 0.57
CcMPSs(™ 0.31
CPU it 2% 0.06
DCAN 1.25
DCC 0.08
eCAP 0.12
EPG 0.32
ePWM 4.13
HRPWM 1.98
eQEP 0.18
SCI 0.50
12C 0.51
SPI 0.11

(1) SRR AR T AR 2 P B .
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6.5 AR
TERVUBAT A T IS (BRAEA A ULE )

BH WiRF A BME M BAM| B4
HEFE#l 10
Von T lon = lon MIN VDDIO * 0.8 v
loy=-100 L A VDDIO - 0.2
VoL (G T4 L lo=loL BATE 041y
loL = 100pA 0.2
lon TSt 3 B o T EH L 37 -4 mA
loL 7 31 D P 4 8 . 37 4 mA
RoH AT H 31 DR 7 ok T4 o L VOH=VDDS-0.4V 50 65 %] o
RoL 7t 31 D B T4 s L VOL=0.4V 48 60 84| o
Vi A B 2.0 v
Vi SR NGRS 08| V
VHYSTERESIS MNEH (MO) 125 mV
i\ (GPIO) 125
lbuoown | HIARR AT R3] B Vo oo, 120 bA
lpuLLUP YN B R A0 | OO0 S SY 160 uA
ReuLLbown 55 R L BH 22.66 31.49 61.55| kQ
RpuLLup Mt DAL EN 51 19.89 29.45 53.63| kQ
i AR
ILEAk 1 B B IR o OV = Vin = VDDIO > pA
3 BRI 28 A 0.1
0V < Vjy < VDDA
. LIS TN 2
C YNGR T pF
VREG f1 BOR
VREG. POR.
BOR®)

(1)  ARWAE LRGSR |, F2E HE NIRRT R 5T &
(2) MG BAIEER ; WS “ADC AL H ) “RHREF A RA” K.
() VEZ I I E B (PMM) F55y
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6.6 PM H3& 3 FE AR
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gE R AT | T 219
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RO 5 25 28 I ARGIAH 39.6
R® ja (¥ kPCB) P DN 62.5
Psiyr S5 B AT 1.1
Psijg 4k 5 e IR 39.2

M

PA_EAEHE T JEDEC 5 X1 2S2P #4t ( 4T JEDEC 7 X[ 1S0P R4t Theta JC [R© jc] ERAN ) |, K BEFREIAN R A 1K AL fbify 52

M. ARELEE , WSHLLT EIAJEDEC brifk

» JESDb51-2, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still Air)
» JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

» JESDb51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

* JESD51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements

6.7 PT &3 #PE Rt
°c/w(M

gE 3 A SEINEE , T 21.2
R® ¢

i H I, RER s
RO 45 5 AR A BH 35.1
RO jo ( H kPCB) e Nt 60.1
Psit 25 A B A T 0.9
Psijg 7558 fL AR 34.7

(1)

PA B EET JEDEC 5 I 2S2P #4t ( £ JEDEC & X[ 1S0P R4t Theta JC [R© jc] {EFRAN ) |, K BEIREEAN R F K72 fb 1fi 5

M. ARELELE , HZSR LT EIAJJEDEC Frifk

» JESDb51-2, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still Air)
* JESDb51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

» JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

* JESD51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements

6.8 RGZ 3 HIRFH R
°c/w(")
i gEZR A FEINE , T 18.6
R® ¢ —
EE AT, RS 2.8
RO 25 55 L AR AR 10.7
RO, (% kPCB) ZEyNav i 28.4
Psijt 25 2 FHEE TR 0.2
Psijg 25 28 H AR 10.7

M

P AT JEDEC & X 2S2P £4t ( 4£T JEDEC & X 1) 1SOP £4tH) Theta JC [RO yo] fHERAL ), KBl EA RIS FH 193244 1 58

H. ARELER , ST EIANJEDEC ARk

» JESDb51-2, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still Air)

* JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
» JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
» JESDb51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements
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M. ARELEE , WSHLLT EIAJEDEC brifk
» JESDb51-2, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still Air)
JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
JESD51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements

6.10 BFVEHTHERFE M

RRAE B 28 B Bt RZAT R L | lpp A1 Ippio FLAL AT REA AN o 52877 d vl I 2 WU R O R AE MU R GTPT RE R
TN HGA R SRS b . PREEIREE (Ta) B SR 2% B AL S Bt AN R T AN R o SEmia] SEPE AN D e 10 S S S 40
R Ty, TASEAERE . KL, NAZERR Ty RIFAESRERMEN o NAZIE Tease LATAY TAFSHE Tyo HHAE
BT AR A I Toaseo FANIRTE S FIERIC HIFEHIGER AT BT BEMR AR R A E 3o
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6.11 R4
6.11.1 EIREHEEL (PMM)
6.11.1.1 7/ 5
L YR B AL (PMIMY) BT DAL B IE AT 23 ) i 75 1R BT P s BRI
6.11.1.2 i
EE 6-4 45 T PMM FIHEE]. FTELEH , PMM & 24244 | XAl 5 2w it i 48
MCU
/o Rest If Chip
' ° \ 'Y
T T emmn l
: 110 CPU Reset :
| POR RISE Release |
" | DELAY :
: (80us) |
: :
| |
: /0 :
: BOR Int;:;ml = :
t onitors—| DELAY L 1
| Dﬁelease (40us) :
| Signal 1
i LEN] !
i VMONCTL.bit.BORLVMONDIS VoD i
i B — POR ]
Internal : z 1‘3‘}:’{:520 E I> [ i Internal
.~ |
_______ O ol __
-
L | |
8 3 8 al |& e
External = = = = 1= < External

C:VDDIO CVDD

& 6-4. PMM 5 iEE

6.11.1.2.1 HIFEHL IR

PMM 7E YR B A R ES , — B H R A e FIBIME , XRSn {5 5 (E S B ACh R . WA
HEREWEN LT | X e 5258 7] LLE XRSn 13 5 Bk 7 N K BT . 5 48 & A 48 % Fh el TR WS AT
o

#HE
JRBNE , FFAERTA S AL SR AR SR AR N ] IS AT e o AEASCRFUS ISR B OL T | IR AR AR AR R
MBS & E A AR i I, U U Y A R %

AR IS (1/0 POR. /0 BOR. VDD POR ) #: Zi7E S8 - FF 453247 ((BI XRSn 28 A5 BF ) 2 BRI &%
H o (H02 , R AT s R AR ki, XRSn B4 IRE AR HF o 2T ] Fa R AR 2 Bk B, 1/O FR¥F P
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6.11.1.2.1.1 I/O POR ( _L 151 ) Bii4E

I/O POR MM #5 2 5% VDDIO HJEFL. /& LR, X2 —7E VDDIO LRI MAS ( BP2H — AN ZE AR bRk
i R ALAR ) o

6.11.1.2.1.2 I/O BOR ( R/EE L ) B#

I/0O BOR YiMl #%if 4> i 4% VDDIO Hij#. 76 FHal | X5 —ANE VDDIO ER LS ( BR&S AN E
BRI MEEES ) o 5 /O POR AMHLEL | iZMEA0 &% HoA B M A 22 .

REBREEFEEMRTENTHERE, #$< S5 /0 BOR Bkiw 3 8 7 #8 4F , (2 7 LLi@ o #
VMONCTL.bit. BORLVMONDIS % &~ 1 RZH Zhat. RAESM R sh)E , 4 /8254 110 BOR. WH# 1/0
BOR #:25H] , I/O POR M4 1E | 5 T B#IN 5 A7 8844 .

#HiE
/0 POR k[l i) H1~1 ik T VDDIO /NSRS, PRI AR T 28 A%

K] 6-5 Fin A 110 BOR [ TAEX 35,

363V ————- +10% % 'y
Recommended
System Voltage
33V ———-— 0% — Regulator Range
VDDIO
Operating
Range
31V ————- —6.1% Xy
BOR-GB
v BOR Guard Band
3.0V ————-— -9.1% 1%
VEOR-VDD\O
Internal BOR Threshold
281V ————— —14.8% —
280V ————-— -15.1%

& 6-5. 1/0 BOR TAEX 1%

6.11.1.2.1.3 VDD POR ( | 5 1) ) Hiti#58

VDD POR i #ll & il i VDD A, & bLryiE] , — Bl VDD g fe rpkim oF | iZME LR st 2 R
( B feprigkre ) o

&E
VDD POR ZifE AT VDD /MR HEERKT , Bk, B MHSFE VDD B, ANRAZ K
VDD POR K71 4% .

6.11.1.2.2 S IR B8 F B O
VDDIO 5#% : 1/0 BOR 2R A |, BT TR /MT 48 Kk % 110 HysHL.
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VDD Wi :

+ VDD N # VREG fitr : VDD it VDDIO iR, VREG KW it 5 =\ FH % VDDIO HiR ( i1 10
BOR Wif% ) mIk#E A 201 VDD HFE.

« VDD Hi#hHUEALH VDD POR ASSCHE S A S A . an R o FH 7528 VDD Mg, ] DLASE R A0 s i 4% 2% 1 4
VDD HLJE# .

#E
ASFPR AN 2 5 N VREG il . Wi R BT 22 VDD Mifs , W2 B A7 VREGENZ
SRS ANy VDD .

6.11.1.2.3 ZEIRHR

HL I AR A P B SE SR BRI [F) A, DASEAE L MR 42 4% A0 XRSn Z [A] KPR ] . 25 XRSn 7E4MA VREG 3K
RO XS IEIR B AR ORI ARE . AEIRERAAE _E A A (B, 25 VDDIO A1 VDD # I ) A3

FEIR B B TSI A R A R i OB AN e AR TR E B RN R R R
#E

7 HE P 4 R AR SR By A SR

6.11.1.2.4 &5 1.2V LDO £ /E5% (VREG)

W VREG H1 VDDIO RLJEHHER , JFrl LBy VDD SIIBEE TR K 1.2V s . B e ERH
VREGENZ 5| I E AR B 7 WEl VREG Ja AN 7 20y VDD {4 ia i, {2 VDD 51 # B %
FARHLA A L R VREG FasE PEATRESuli A2 . A7 RTRAIME S , 1§51 VDD 44 —T5.

6.11.1.2.5 VREGENZ
VREGENZ ( VREG %] ) 5] a4 N3 VREG PR . EB AW VREG , 151 VREGENZ 5| HIiE#E 2 &

. X T MAMEOY VDD i (48 VREG ) MM, JlidHs VREGENZ 51 1 42 5 iy H 1 R 28 T A 0
VREG.

&iE
AR 2B 4 B A5 VREGENZ 5] %t . »F T4 VREGENZ ({33 | A4 VREG ##
o

6.11.1.3 S350 1F

6.11.1.3.1 ZHMHEEH

VDDIO #1 VDD HREEMARMA R IERIET. FEE TR XL E R,

6.11.1.3.1.1 VDDIO ##§

7£ VDDIO EJHCE /N ZAE BB . 12 M Cypplo Z 8 (AT HIJEAE BB At OB A b ) o SERBR S FH Y
ZRE A IR T UX3) VDDIO L. A2 DA N TE—Fl &

« FE 1 : 4 Cyppio ZHAERA VDDIO 5l FHCE — A LA 35 .
- FEE 2: 2ESHCT Cyppio * VDDIO 51 4 J: 4 11228

#E
BEMEAS (Al ) FELaSF o W E E R EE,

6.11.1.3.1.2 VDD £#%
7 VDD EilCE /N AR AE . 15214 Cypp TOTAL S% (AT HLJRE FRARH B S B I P ) o
TEANT VREG #R30T |, SEFRE R A 280 fE 2 (E B T- 385 VDD Y s .
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HEZ MR E
- FEEE 1: % VDD 5] £ Cypp TOTAL TR .
o WCE 2: w3 —AME N Cypp TOTAL K LR S .

#HiE
REMBAES (—EEA ) SRS 5 M E R R EE,

6.11.1.4 B /F

6.11.1.4.1 HBIE5] BIBES)

SRFVEVORK T 3.3V HRFUEREE — I ARG, 2R
+ VDDIO

+ VDDA

BEAN | R R 5] DL S AT A AR IR

TEAMT VREG #50UT , VDD 5] HIN 7875 — i I i s AN e Yt e

fEM S VREG BT |, 5 VDD 5| REAE i @ ik iE , A EAEA VDD 51 EAAT — A a2 21 5| R
al. 1§50 VDD Z4% —TiLL T fif VDD EAEECE .

SF LRSS A A 1) PSRR 5 Bt , fERZHE LT , VDDA L i A 5H i FL S K BB AT 2%
TR G, BB A 2 LM E T RE . BRI, Sy VDDA A s SR (R 1 bl i T o, AR, o T e
P, R 2 /R VDDIO 1 VDDA ZAE —4> © BER s

#iE
BEAS IR BT RV 5] BIAE N R AE — k2. i, BT VDDIO 5IAIFE N HIERAE—kE , B VDD
SURFE A SERAE e, DAEERHE

6.11.1.4.2 553 WHEIFEF5

TEGE S EE R B/, WS 20 AT ECT 51 s N EL VDDIO & 0.3V 2kt VSS 1L 0.3V WL, AR FAE(T 5]
JiTt Nt VDDA f 0.3V itk VSSA i 0.3V i ( E4% VREFHI ) o fij it , HRAE XRSn &y m HF G
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6.11.1.4.3 HLIE S| B HIFEF 5

6.11.1.4.3.1 /2 VREG/VDD #0751
6-6 B/~ T 4MH VREG H T FE IR P42 il Bk . s S 8000048 nT 78 H Y5 S E e S 8B A e A 4R 2

VDDIO: VDDIO:

vV, (A)
BOR-VDDIO-UP VDD —VDD
Internal

(B)
VBoR-vDDIO-DN
Internal All

All Monitors Rel --=Monitors Release
Signal© Signal®
XRSN—  ==neeeesnnns
SRyopio-up SRyoo-up SRvop-on | \SRvooio-on
A (B)
Vpor-vopio Veorvop-ur' Vpor-vop-on Vpor-vopio
VDDlO - VDD
Delay

i
! ! !
! ! !
<_VDD\o-MON-TOT-DELAv_><‘V><RSn-Pu-DELA\r'V; i“VXRSn-PD-DELAv‘> |
! ! !

A, I SR XRSN B B HOBEIE . S R R R
B. ki A XRSN BMCZ IR B 5. WS« IR ER T .
C. WU | A W B RIS S ZEFTA POR I BOR Wi S8R US A5 A i P . 52 5 PMM 7 HER.
D. fEWTHLIIN , 41 FATAT POR 5k BOR WS HLESBEIA , iy WAL SR ILS B 452 T . 75200 PMM JHEE .
&l 6-6. 4N VREG _EHLF3
o fE_LFFEHAN :
1. VDDIO ( Bl 3.3V HJEHL ) B o LR /N R 352 H I
2. VDD ( B 1.2V HJEH ) R TR E /N R H .
3. i&F55E 7 VDDIO HLIEHA VDD HL 5B H I ) 22 6] i a) 2
4- E VDD|O_|\/|ON_TOT_DE|_AY *ﬂ VXRSN_PD_DELAY TE'}T_E’E(]H?J‘ I‘EUZE ] XRSH ;IT&J‘%EZ;F’%EK ) %H%&'f*%)ﬁﬁ]ﬁiﬂgﬁuo
5. 1/0 BOR WAL 7E - FE A0 W Hi 39 1) B S TR O R T A
6. fE_LEAME , VDDIO A1 VDD HEJEBER A ZIAE XRSn B2 /5 8.

o FEREHAME :
1. X} VDDIO i1 VDD H AN RS Wl 3 EEK  (H2 | A I/ NESR RS
2. 1/0 BOR Wi #s7E b rE AT F 39 18] B AN TR BRI A
3. 7 W ARk 1 4T POR B¢ BOR HEAE#8 #8253 XRSN 7 VxrsN-PD-DELAY 2 Ja 2 AK HEF.

&
S B EHEES — A NHES.
&
WHRA —AUKS) XRSn AN RS (B0, WMIEss ) |, A W ANESIER I XRSn 5|2 /1, J&

NPT IR

56 RXEIRGE
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6.11.1.4.3.2 /755 VREG/VDD /75

Kl 6-7 Jiéas T AEE VREG A FLIRIN P2 il 25K . BT B 2 50 0 B85 A i P A B ol SR AT e rp 4
2,

VDDIO VDDIO
Veorwooowe L Vaorvooio-on"
Internal Internal All
All Monitors Rel --=Monitors Release
Signal© Signal®
SRvbbio-up XRSn— wocemeenees SRvopio-on
Vpor-vopio Vpor-vopio
<_VDD\O-MON-TOT-DELAV_><_VXRSn-PU»DELAV_N; §<_VXRSH-PD-DELAV_> §
A, Bk SR XRSn BB BT Bk AL E S0 C IR IARE” £
B. ki s 2 XRSn B S5 Ik . 1SR IR E BBV &K
C. _LHiimE , Fra MR BE S ATA POR Al BOR W23 B2 N e . 1521 PMM JTHER
D. eI, Wi ET POR 8 BOR Wtl#sBkin , BT MRS 5 #2 R NIKHE T S PMM JTHEE .

& 6-7. A& VREG FHFF

£ N

1. VDDIO ( B 3.3V HLJEHL ) ML E B/ N R TR,

2. TEBC /O WiAl#s (1/O POR A1 1/OBOR) 5 , Wi VREG ¥ I Hi,

3. 1E VDDpIo-MON-TOT-DELAY M VxrsN-pu-DELAY TEE I [EL /5, XRSn B4 RT8 , I HAREIK B 30 7 5115 T

4.
4. 1/0 BOR Wi #L &7 b H AT 30 1AL B A A [ R AT
- FEWTEIAIR

1. FEWTHEIEIN, VDDIO i — Bk A IR R
2. 1/O BOR WiHASTE |- N W Hb 31 ) LA AN ] (8
3. 1/O BOR ikt 73 XRSn 7 Vxrsn-pp-DELAY LA ZNAEHLT | FHAEA# VREG WiH

#HIE
JIr s A FE G 5 & — N EME T
B
WERA —NUKZ) XRSn [AMB R (a0, W4ds ) |, EITA NEMANEIEE R XRSn 5|2/ , B
A TG
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6.11.1.4.3.3 HJFHT /71 ERIB AN
IR T2 B IS . HRARRT “ B RoRAH SR FIREL CLIA B 3 LA B AR LAE L &

ANAT 52 1A PP 31 4 5 B0AT S 2 1) U AT

&b By
He~3

/J\ AD

Bk o

TR L, BUCK TR 3.3V HURPUEREE L , FR% R e S 5 4 A U B A TR
% 6-1. /M VREG FFIHE

YR b
it VDDIO VDDA VDD &R
A 1 2 3 =
B 1 3 2 =
C 2 1 3 -
D 2 3 1
E 3 2 1
F 3 1 2 -
G 1 1 2 &
H 2 2 1 -
% 6-2. A VREG JFFIHE
EEL YR AN_b E
i VDDIO VDDA &R
A 1 2 =
B 2 1 -
c 1 1 &
#/iE

J32 244X AE VDDA 15 B8 S AR LA U G A s L RS D e

6.11.1.4.3.4 BJE/EEX

VDDIO A S fREERER . A C AR EERER | XRSn 7l e &Y JLk , E 3 VDDIO #id I/0 BOR [X
.

#HiE
XRSn _EHIYIHARAER a3 AT AR, BV A A 2 XRSn 2 v I 4 2 IH a5 & (22, W
KA FH) XRSn SRkl HAb 1IC KR ALES |, IR 2 B3R R PLFT IR Frd)#e.

VDD 7E4MB VREG #3 N BB B R EEFRER . R AW CH/NEHZE | ] VDD POR fJ 847 2 VDD &1k
T A B2 BB, JF Hasfh vl fe ik M EADRES T a5,

6.11.1.5 Z BTN PMM F93/7 H

WM RETTF RPFE |, 8840 ERrE 5 E (Vi) BMARFFE VSS - 0.3V DL b AR 248 I 5 F R ) 2%
PEVENER , WNTI AT RESBUSIT R . NAFREZE PMM M08 . X 26 5] 47 i R T e <> S50 POR B4
BOR #EE AK XRSn B oA R 25 N # VREG (&S5 PMM 7 #E/&) - FHE) PMM K97 H9 5] 1 2% 4 S ow
TAZSAE . PMM FHERIE]
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% 6-3. PMM FHE )5 B

51 B S
el Sk 64V PM 64 PM 48 PT 48 RGZ 32 RHB
GPIO39 - 46 - - -
GPIO8 47 47 - 36 _
GPIO4 48 48 38 37 25
GPIO3 49 49 39 38 26
G S| L B A A B (R EENEHEE )
1. MUK PR BRI
2. WEGIXEET] R L R B R
3. I B T BAIBN I A I A K AT TR A
fexriRE 59
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6.11.1.6 HEEERETHIERNF
6.11.1.6.1 HIREEBIIZIT %M
R VGBIT A TG (RIS G )

E 20 ‘ W& B/ME JARUE BRE Bfp
BEH
Cvppio (V@ |454-5| |Ift) VDDIO HiZE(™ 0.1 uF
Cvppa M@ [4:45 jIff) VDDA H () 2.2 uF
3.3V HiJE%L ( VDDIO.

R @ 2 1 V.
SRvoo3a ™ DDA ) f i A 0 00| mVius
\BOR-VDDIO-GB | \/DDIO ¢ 47 fir i 4745 0.1 v
55 VREG

o~
Gvoo B i yop ) 10 uF
1.2V B FEHL (VDD) [ H i
SR ®) 10 100 mV/us
voD12 JE AT+ %
Vppio- Voo | VDDIO #1 VDD 2 [al ({144 SE 0 "
FEIR (6) iR
A& VREG
"
Gyoo B 4 VD 0 10 uF

(1) ERNAAIRA A EREA T UIEDT Jix L 5] R L R 4 R R T &

(2) #UCK 3.3V HUEHL ( VDDIO. VDDA ) #45fE —fa i i s e R ke
() IEB W HNEAFE . BIEAOEE R T RAE S AR A 1 ESD R4,
(4)  ESWABEBHEL (PMM) — %, TR LRI RERCE

(5) Tl & Veor-vppio-e , G H T IEH HUEE: Bl 3.3V VDDIO RZiA & 4% L% fi gk bk A F 4+ 1 52 BOR-VDDIO Ehi. ZWjIL7E

A IE# BT 8] 0% BOR-VDDIO | BIFH 2 Gifa 23 Bt Fl 2= 58 v 25 (
RYGFSAHER TN ; bS] i IR 2 14 25 190 1 R A1
(6) 3.3V HLIFEHATHNFN 1.2V BIEPATIN 2 [0 B ER . 3

(7) WKRHEAEBBEZENN 20%.

6.11.1.6.2 HLIREEBIFE
ERVGBIT A TG (RIS G )

R GRS EARRA ) FHEE, VBOR-VDDIO-GB A —A

2 VREG /FAIM# R, T MRSV HIERIBT 51 -

E 20 TR B/ME HAUE BAE L WA
VvRreG PR R s A i L 1.152 1.2 1.248 \Y
VVREG-PU P S A b i i) 350 us
(FECINRUSH | s 380 650 mA
Vporvopio | VDDIO _F & {7 R XRSn B2 w2 J5 2.3 Y
(\1/§30R-VDD|0-UP ﬁrﬂﬁﬂ“ﬁ‘] VDDIO R JEE A7 H XRSn B i 07 v
VBQR-\(/1D)DIO— @rﬁ%ﬂﬂ‘ﬁ"] VDDIO RJEF A7 H XRSn B 5 281 3.0 vV
DOWN H
(\QTOR'VDD'“P FTHIT ) VDD b AR | XRSN B i 1 v
VeoRyEO- | pknt VDD LI | XRSn FCZIS 1 v
VxRsn-PU- - H R HRL YR AT S G XRSN 40 N
peLay & BERAEIR
VxRsn-PD- W PR3 V) R YRR B S B XRSn ) us
peLay Bk i ZE 3R
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6.11.1.6.2 HLIFE S HEMBPUSIE (£2)
HERVGBIT & TIE (BRAERAHY )

E =0 WA A B/ME HAYH BAE L0 A
Vppiomon- | VDDIO Y5448 ( POR. 50 N
TOT-DELAY BOR ) #ZH 18 1ER
VDD POR FH42 J5 1) XRSn 40 us
FEHGER
VXRSn-MON- VDDIO BOR FHF2 JG ) N . 4
RELEASE-DELAY | XRSn BJEUER PRI T TAEE Y 0 us
VDDIO POR FHF2 J5 1)
XRSn BHEIR 120 us

(1) HZH AR,

(2)  Vporvop PIRARTHEFERI LARSEAF. R FHZIAAL VDD |, MR MRl ids.

(3)  HIURAEAST AH N LR R ACE ULEAT AP A S 2RI IEZIER A BT, FHERIRTA POR Il BOR Wit %. RC M4 IER
K IZIEIRAT N .

(4)  Wrean , AEATBER R POR B BOR Wit ds#i<x L Bl XRSn Bk . ZIEE LT POR. BOR Wit sk I7 Al XRSn A8 A Ik -1 2 1]
WA ZACRRA R, R T IR RHEE R . RC M IER R 5 12 IE AR .

(6) XZWHES VREG Tl 7E VDDIO HFEHL BB R, Bt , 24 VREG Tl , VDDIO HIJFHL bl R4 Bl — ek [ |, X n]fg
B VREG BRI RACH A EARREN , (BURFEE , W LLEAE VDDIO LAF LW ) 288 B 5 8% UL P RENS IR LUt S
R LDO BR ELVR/ELRAS R 4% A B2 o

VR F R
363V ————-— +10% Y 'y
Recommended
System Voltage
33V ————-— 0% — Regulator Range
VDDIO
Operating
Range
31V ————- -6.19 4
A) “ VEORVGE
v BOR Guard Band
30V ————— -9.1% 1%
VBOR-\/DD\O
Internal BOR Threshold
281V ————- ~14.8% ——
280V ————-— -15.1%
& 6-8. HLIR LR
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6.11.2 EArH P

XRSn e E A5 . & HEm ARIRR IS . Z8N E EBREA (POR) MIREEAL (BOR) ifsss. 1
] WA R 2K XRSn 5| IR AR . AREZVRAMEE | ES W G EHRD (PMM) 35y . &
[ E NMI B T IR A S IKE) 51 G . AN F B T LIRS Z 5| B, AN (280 B A A R4

NAE XRSn 1 VDDIO Z 8l E —MFHAE AN 2.2k Q & 10kQ [, NAE XRSn il VSS Z [a]j# B — > H 25 243
ITUE RS AN 100nF BUE /N, AT T E A AR | IXE{E A T I#TE 512 4> OSCCLK Ji H#A P IE
ks XRSn 5IIBRENE VoL . K 6-9 SR T HERR = AL FLER .

6.11.2.1 1/

VDDIO

XRSn

L

& 6-9. H AL

“RAEST REGE TR RS LIRS KR .

X 6-4. S5 S

2.2 kQto 10 kQ

Optional open-drain
Reset source

<100 nF

=RDA] CPU A& AL SR JTAGHARZEE 10s XRS #ith
( C28x. FPU. =LA A
TMU )

POR P 2 72 1 PHAS 2
BOR = = & e =
XRS 3| i 7 = i A

WDRS b = 5 A =
NMIWDRS b = 5 SRS =
SYSRS ( Mk E AL ) & 2 = A i
SCCRESET =2 P & RS &
SIMRESET. XRS 2 & i A &
SIMRESET. CPU1RS P 2 i P %

%%ﬁ th(boot-mode) M‘Zﬁ%%y\ﬁ%ﬂ%ﬁﬁ Z‘jj E,:J E{jo
152 TMS320F280013x SER/ IHIZHI# RS FH Hh “ RagutEl” —=W “BAL” 5y

/J\ AD

A LA E AR A ERIRE) . Hh — SRS XRSn IR KT, T 283K 50 5] 3 51 B A
fib#5F. SCCRESET FiARAF EALFEA IR XRSn ; Bt , T 51 S 5] AR B R G+ 1
HAt s E2 RS, 51 FEEMEATE OTP 5] S5 1.
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6.11.2.2 B/ S HEFIATF
6.11.2.2.1 ££7 - XRSn - B FER

B/ME BONE| B
EET = GRS I CRER I ] 1.5 ms
tw(rsL2) Tk b RREemt 1], A XRSn AT T 3.2 s

6.11.2.2.2 £ 47 - XRSn - FF ke
ERVGBIT A TG (BRAERS B RS )

S B/ME W BAHE XA
twrsL1) Fk P RFSEIS E] , XRSN 7E B JEAR T J5 B8 IR 3 9 IK s~ 100 us
twwors) Wk R RN 1), A 1A AR R 52 A ik e 512ty 0sccLk) JE 1
tboot-flash TENAE T3 — IR 2 211151 5 ROM #4715 1] 1.2 ms
6.11.2.2.3 St FHE

Vboio Voba J
(3.3V)
_/
Vpp (1.2V) :
|
! »!
< tw(rsL1) >
|
XRSn®
¢ t N
Il boot-flash >
| Boot ROM |
| |
CPU / H
Execution \ f
Phase
User code
(B) ——»
th(ooot-mode) | | User code dependent
Boot-Mode . . | s B A N
Boot-ROM execution starts _/ Peripheral/GPIO function
Based on boot code
/O Pins GPIO pins as input (pullups are disabled) >< )

User code dependent
A, XRSn 5wy LA dy B 2 s B B MR IRE) | S “ ol R A LIRS RERZ S O SE BRI TR RGE
FEI A
B. MR (S0 “EAIE” #or ) LG , 515 ROM ACRBREXS 51 ST AT RAEE . =T 51 SBEUIHPRES | 51 SRS 32 H 1
WAEEE S AT W55 ROM AURSAE LIS (R P ST ) 047, W51 AR HATIN [R] 2 T~ 45011 SYSCLK
fE. SYSCLK #5571 FH s, nJ LU HEA A PLL .

& 6-10. FHE A7
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___/

User code
CPU 4
Execution User code Boot ROM
Phase

Boot ROM execution starts
(initiated by any reset source) ™ ¢

B°°t'MF§>_de Peripheral/GPIO function X GPIO Pins as Input : )@ripheral/GPlO function P
Ins | —

< » A
| th(boot-mode)( )

User-Code Execution Starts

I/O Pins User-Code Dependent >( GPIO Pins as Input (Pullups are Disabled) >< /4

User-Code Dependent

A MEMIR (S0 “EA0R7 #oy ) K5, 515 ROM AR T 5| A5 AT RFE . T 51 SEAGI ARG | 51 A28 H 1
WA B 51 SRS ThRE. W S1T ROM fUISAE Lk bE ((ERBIEFIE S ) $UT , W51 AR AT (8 2T 24 H) SYSCLK 3%
FE. SYSCLK WE:THI M3 , W LUR e B A PLL .

& 6-11. B L
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6.11.3 FF4F3TE

6.11.3.1 i &7
K 6-5. T RE A HERTBIIR
B4R i
INTOSC1 PR A 1.
10MHz P B3R % 2% o
INTOSC2(" P EBIEG 2% 2.
10MHz P B3R % 2% o
X1 (XTAL) X1 F1 X2 5| Bz [BERE AN B AR B AR 2% | BOERES] X1 5| 0 i B

(1) Efrnt | WEBRS % 2 (INTOSC2) 4 PLL (OSCCLK) kAR B
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Watchdog
Timer

<NTOSC1

L
\| 0SCCLK

<NTOSC2

<X1 (XTALP>

OSCCLKSRCSEL

INSTRUMENTS
www.ti.com.cn
SYSCLKDIVSEL PLLSYSCLK
MIWD
SYS
PLLRAWCLK Divider
H SYSPLL CPUCLK FPU
TMU
SYSPLLCLKEN
CpPU
ePIE Boot ROM
GPIO DCSM
SYSCLK SYSCLK Mx RAMs System Control
Lx RAMs WD
FLASH XINT
4 N
One per SYSCLK peripheral
CPUTIMERSs 12C
ECAP ADC
PCLKCRx PERx.SYSCLK | EQEP CMPSS
-/ EPWM CMPSS_LITE
HRCAL CAN
EPG DCC
. J

LOSPCP

LSP

Divider

LSPCLK

One per LSPCLK peripheral

PERx.LSPCLK

(CLKSRCCTL2.CANXBCLKSEL)

PERx.SYSCLK

& 6-12. it R4

CAN Bit Clock !
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SYSPLL

OSCCLK - INTCLK i VCOCLK + PLLRAWCLK
— ) > >
(REFDIV+1) A (ODIV+1)

IMULT

& 6-13. &4 PLL
1 #4 PLL B |

f _ _Josccik _ __IMULT 1)
PLLRAWCLK = (REFDIV + 1) ~ (ODIV + 1)
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6.11.3.2 Af$PHF, BERFFIE
ARATERA T SN B AR PR . PLL B TR . PO B A AR DL S B R AT 2R AT ek
6.11.3.2.1 SRS 3R AR FER |, PLL 8{ErH

6.11.3.2.1.1 B3 A 6157

B/ME  BOKME| AL
fixTaL) AR, XAIX2 , KA AN SR BB R 2 10 20| MHz
fox1) B X1, RESNTRG 4 10 25| MHz
6.11.3.2.1.2 XTAL IR% BT
TERVUEAT 2 TS (BRIEA A UL )

2% B/ME uAE BAME L XA

X1V A XU HLSF N B -0.3 0.3 *VDDIO \Y,
X1 Vg A P A L JE 0.7 * VDDIO VDDIO + 0.3 v

6.11.3.2.1.3 E/HSL BRI E1E ( FEARAE ) BT 8T X1 B - Fhtt
FERVGBIT&AE TG (BRAERAHY )

25 BME BONE L::Xi

X1V B PHN R E (IR ) -0.3 0.3 *VDDIO \%
X1 Viy AR PR (2013 ) 0.7 *VDDIO VDDIO + 0.3
6.11.3.2.1.4 X1 i FFER

BAME  BORE| B4
tix1) BRI X1 6 ns
trx1) LT E X1 6| ns
twexL) Jikp RS 1A, X AR & topeq) 43 EE 45% 55%
twx1H) JikmpRE S A, XA i T tocqy I 40 EE 45% 55%

6.11.3.2.1.5 AUXCLKIN #//FER

BAME BOKE| B4z

tiauxi R B&H1E] , AUXCLKIN 6 ns
trauxi) EFtEHE , AUXCLKIN 6 ns
tweauxw) Fik e RESEIR ), AUXCLKIN AL toxeny FIFE 45 EE 45% 55%
twauxH) Jh LR ), AUXCLKIN & HF 1 tor) IH 43 He 45% 55%

6.11.3.2.1.6 APLL #$##
TERYUBAT A0 F AT (AR5 A58 )
3K | moME R Bkt

PLL SR A
SYS PLL gk ) | Sps + (1024 * (REFDIV + 1) * tyoscork)|  us

(1) UeAbR PLL 8 i LT PLL JE i (SYSPLLCTLA[PLLENA]=1) J& PLL i A i g RU A (8] o 1A 2R 25 R85 FF 0L e L e 2% (DCC)
B9l PLL WSS ). TI @A C2000Ware I EHT IR 91404 PLL. X R4 PLL , #5254 InitSysPIl() ¢
SysCtl_setClock().
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6.11.3.2.1.7 XCLKOUT JF>¢45E - 228488 )5 5 PLL
ERVGBIT A TIE (BREIERSARM )

= B/ME BAE| B
tixco) N R E] , XCLKOUT 6 ns
tixco) LFHifE , XCLKOUT 6 ns
twxcor) fikpFF 22T E] , XCLKOUT & HF H - 2@ H+2@ ns
twixcom) Jok b ez ], XCLKOUT & P H - 202 H+ 20 ns
fixco) iz, XCLKOUT 50| MHz
(1)  BEXLSHE 6pF Mk,

(2)  H=0.5txco)
6.11.3.2.1.8 Py ELIH $# 47K

B/MA PRER{E BRfE|  HAE
fisyscLk) B (RS ) BB 2 120 MHz
te(syscLk) JA, B E ( RG) B 8.33 500 ns
funTeLk) Wi, R4 PLL i\ VCO ( 7£ REFDIV 2 J5 ) 2 20 MHz
fvcocLk) i, &4t PLLVCO ( {£ ODIV Zfi ) 220 600 MHz
f(PLLRAWCLK) Wi, A% PLL %t (7 SYSCLK 44 #% 2 1if ) 6 240 MHz
fieLL #iZ |, PLLSYSCLK 2 120 MHz
fPLL_LIMP) B | PLL BT i) 45/(ODIV+1) MHz
fiLsp) #iZ , LSPCLK 2 120 MHz
tospeLk) JAM , LSPCLK 8.33 500 ns
fosce) i , OSCCLK ( INTOSC1. INTOSC2. XTAL  X1) 2% E IR MHz
fiepwi #iz , EPWMCLK 120 MHz
fHRPWM) #iz , HRPWMCLK 60 120 MHz

(1)  OSCCLK FAkH} 1y PLL %t 4 ( OSCCLK %%k S PLL 28 WBi4THE, ) .
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6.11.3.3 ZGA A7 17T PLL

BR 7 NS O SR A4, 38 S =R S SIS PR

o g 3.3V AN Bl . IHERME S NOERER X1 (WK 6-14 Fias ) , H XTALCR.SE {8 M 1.

© SMEER A, WP 6-15 PR, RIARLERRAE X1 M X2 28], AR A SRIER S VSS.
o AMERIEIRES . Q1A 6-16 i, IEIRESRIERAE X1 M X2 28], HH AR S A VSS.

Microcontroller

GPIO19
X1

GPIO18*
X2

VSS

Microcontroller

GPIO19
X1

GPIO18

vss
E +33V
VDD

Out

3.3-V Oscillator

Gnd

=5

B 6-14. B3 3.3V AMEREBE

[ ]

* Available as a
GPIO when X1 is
used as a clock

L]

-

||
!

23] 6-15.7 AR e A

VSS

Microcontroller

GPIO19
X1

GPIO18
X2

& 6-16. %%Bi%ﬂé%é

6.11.3.4 XTAL IR%#
6.11.3.4.1 8]=

P S ARG A A AR A SURIR G Y, S RE A SRR ( S R IRAS ) RO EA N, A R

T 1 R G o
6.11.3.4.2 iR

PUR LR 28 B iR s A A AR R e

6.11.3.4.2.1 A FIRG#

G A T IR G A2 BOR TR G 8. B D IERBUE AR SR K, R DR A R IR G . B ANRY
a5 AR ARECN I, ST RRIRG B . %R AR SR IR . RIS L, TR A
(CO) M s B A 4% (CL) , 4R ae BB iH BRAE IR BRI T i84T. [ 6-17 Posh i TR as MR FaL i

ot

0 BXXPIRGE
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M CU To Rest of Chip

XTAL Oscillator

Buffer

Comp

XCLKOUT
Circuit

[XTAL On]

Rbias

1NOXTDOX:

Pierce Inverter

Internal Internal

g\

«—
x1
X2
|GPIO
«—

External External

Rd

o Crz

— GND — GND
& 6-17. BEFHR% 8 T HER

6.11.3.4.2.1.1 E/7HE

SR b ) AR A PR AR AR O i 5 2
6.11.3.4.2.1.1.1 FHH TR

FESAR TARRE | AR A SO A 4 100 S A GERE 3] X1 A X2,

% [XTAL On] =1 i, 28 B TAERAE R |, X2 @i E XTALCR.OSCOFF = 0 Al XTALCR.SE = 0 K528,
SIS — AN S B L RELAS |, DRI AN A FH A0 i B PR LA o s AR fm B HLBH 2% 22 72 42 5 N 0 Rbias FEEX
PIRRRE , AT RS 30 A (B 5 T e S B0 E A o5 25 LG8 H RIS DA S 2k 6 F BHL A

R TARREACS | X1 B RSE R phodid b &t (Comp) %3d B IUFLAR Iy o X1 E AR 5 255 2 Lh e 2 1
VIH #1 VIL. AR HEE I VIH R VIL 25K | 15250 XTAL #e5 #4511 3% .

6.11.3.4.2.1.1.2 H35 T fEHE =
EHE TAERAT , DS SEREE X1, T X2 &%, MBI ASN S A 25 A .
24 [XTAL On] = 0 if< g FH bR = | IX Al 1% B XTALCR.OSCOFF =1 #1 XTALCR.SE = 1 >k5:3.

PR TARBGUT |, X1 BRI @ — A Zrhds (Buffer) 4418 210 FILARM Y. AREMFHMAER , HSH
1EH I} eI 10 ( FEAa 1K ) I HT XA T A - PAFTE 3% o

£
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6.11.3.4.2.1.2 XCLKOUT _- 49 XTAL %44

JEITHR E CLKSRCCTL3.XCLKOUTSEL #il XCLKOUTDIVSEL.XCLKOUTDIV 271782 | A DN B H 4384
LR 3 s i Y 51 HU B XCLKOUT DAt %2 . i/ & & i Y XCLKOUT i) GPIO %1% |, & “GPIO £ i
SHEIH” &,

6.11.3.4.2.2 HHE#

ASEGART LIH LCR ( HUR-r7R-rfH ) RBRHEAT i RoR. AT, 55 LCR HUBRANF , b A by TR s 4 i BHL i B
AARF =N QME , I HEHARFAR. oot 6-18 Pros , IHE T XA MM

Quartz Crystal

Internal +— | —» External

Rm Co ==

Lm

E 6-18. ARSI RN

Cm (BIFHE )  RoRmiRrHtE.

Rm ( ZhARHFE ) : FoR MR AR PHARFE . XA AR ESR , {HTT DURSE At AR e B AT AT A5
Lm (R ) - LR miEriRsh .

CO ( FFEREZA )« H AN fb A% AR 4% Sl 20 v AT B L

CL ( AEAA )  XRAMAIEH BMAEBINAE LB . ST iR SREEE R P A% ppm BH 5
CL S KK

TR, RZHRREIGE R CL fia e ik 5 BRI R, T — 2 RIS R K CL 48 U — AN ik
S BRI . SR EGIER LS CL KIREM , DMELETHE T IEA 118 .

RYEE 6-17 , CL1 A CL2 REERIKH) 5 Ik, BRI AE BINSERUS R |, LA iR R A - Wk CL1 =
CL2 , HFitH [CL1Y/2 BIF].

VKA PCB A S5 EAHIN . &EfL A 3pF 2 5pF , (AL PR(ER B T 40K PCB.

TR, IR AN LIRS TR B R . I PR A 20 [ I 6 A2 PRV A A AR IR 1 K

CL X R B ma 2 e 22 5] o anRA MBS AT HAME |, SRR, )R IRR. SR, S5 W5
WiV AR /DN B 2 R BUSARMRAR A ZE A 2] 10ppm.

6.11.3.4.2.3 GPIO LfE#E=;

MM E X1 M X2 4RIAHAE GPIO19 1 GPIO18 , Hi&AE ¥ T XTAL W T KX, E= R
TMS320F280013x SLH il #Z##1e RZEFH i “HR G (XTAL)” —T5,
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6.11.3.4.3 IEHIE1T

6.11.3.4.3.1 ESR - BB A

A7 0 K HL P i A AR VIR I SR O 2 L TR B O L P 3. ESR MRy, QUBRAIR , A5 Zh Bl R IR v K RT BEME
BN ESR AL A TTCIFZ A ISR R W R s

ESR = Rm*(1+ %)2 )

HER , ESR 5FAMZIESHEEAR , BaRE A B A& T om B e DIz 5.
6.11.3.4.3.2 Rneg - %1 #/H
B H BH & H R s 1) AR R IR P T . X R R A8 o T 50 IRIR 3 0 18] 72 A2 A B RE 1 A4 200K S AR SR AL RE & .
Rneg fifiid T —MRAEMA ZIHAERE R BB |, o] UE/E & I H SR IE 25 .
TR ERARAE T 44 NERRE RS Bl |, iR 2 %21k Rneg > 3 {5 ESR £ 5 fi ESR. &t , Balfmikir
HIRE RIS K T 4ERFR Y TR 0 GE = L | R RERE R AR A J5 ShiHie 2 f PSR | I 4E R IR B AN 2 o)
6-19 F1& 6-20 Fron NiZas BB 5 A ot 2 [ 25 . WEHRRTUUE H , SRR 2 (CO) Fif 2 i
BHZE (CL) X IR 28 1 A BHA B R . R, XU I K |, i3 R #E 6-6 TR HEER
P UNIEE o=
6.11.3.4.3.3 5501 /5]
TEERE SRR I e, BB )2 — AN EE RS ERE. W Rneg - TR |, N TTERTA 244 T2
WHERE, & AR Rneg > 3 1% ESR £ 5 1% ESR.
fnfR ESR FIFHJE HLFH (Rd) 2Bl K2 i3 B TR] o S PR ANMEDERST |, A4 S Bl B/ BB Ta) S ek o K11 ) Bl
V) 368 3 22 B S A2 A T A TE AR UL AL
W T EmAR S s ] 15 S0 S RIE s i . R, iR E BT RIS AT . LbrE s
TR AEAR KL BE B e T BTl B () AR F A3 e A o
6.11.3.4.3.3.1 X1/X2 Fir#E&
fEZasft b, X1/X2 L1 GPIO19/18 %% ThRe nl FH 175 75 ZE 0 48 48 S AR (19 3 B 1] o b D) R 2l ik K 7 3k FE 25 4
CL1 F1 CL2 A F] XTAL JF BT R S AVIRES 2 . AREMER | 55 W TMS320F280013x S/ 115
SIERZSEF
6.11.3.4.3.4 DL - Zz85-F
URZ) TR TR TR 3 A S A DA S SR RE B Th 2 . A 3 v O 3R v 4R e 1 B R IR B HE T I R SR S AR TR AN PR
YRR 25 4 50 5 A s 0 R ] DLREB S K IX B BT 23— 7T, M IR 28 48 s I Bl o T 2 e vl DL it
Fi KIhR . BTFIRGSIRUEFASERIIRA—E Rk KR | BARRT SRR oot .
0 S IR % o R SRR DR B TR I A ) B R IRl F TR, DU 8 22 2 P JE FELREL 2 (Rd) DA PR i) FL T 5 P2 ARG it A
FITHRFER . THER , Rd SFHC R A ; Kk, SIS B4 A A s2BrfE , DARRORIE 8 sh AN RF SRk v 1 BT H
2 A
6.11.3.4.4 iRk
B % WMIRIE 28 I
RPN RS (B0, 20MHz ) .
il En k1 ESR <=50Q , 54 20MHz (K5 .
3. A SRR R 0 AR R ER AT 6pF A 12pF 2 JA] |, FF 4 20MHz IR

o UNETHTIR , CL1 A1 CL2 2 & BN ; itk , Wk CL1 =CL2 , WA & f# % CL = [CL1)/2.

o FEUSRHEAE N b AR B AR RN 215 31 CL = [CL1)/2 + 24U

N —
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4. TN PRI BRI P >= 1mW.e WERAN R BLESR , AT DA AT R JE s R 1§25 DL - B2, 1
fEAE ] Rd I 2255 B 1 Al 2

6.11.3.4.5 I3

A USCFH L i A ) g e A G R B RO SR AR AT SEBERAE |, DAR R R A GR £ B PR R IR
T AT BN T AT AT A — e

BT f R B 6 B R AR SRR, BB R I AR R AT E B R X A X2, U B 0h B s R R R AT SR
X1/X2 , MRz fdE AN BE /N T 1pF BB TRIRE .

1. 1£ XCLKOUT 5| H# XTAL.

2. MEAZANRAE A ARSI

AR

1. f£ XCLKOUT 5| XTAL.

2. TEFIRHAELRZAE — A5 SRS B A28

3. HhnEALZS I HERE , B3 XCLKOUT kiR #iig il

4. ZHBEN AR SERR ESR HAE LR A8 1 A R .

2 ]
1. XM XTAL.

2. {F XCLKOUT 3| # XTAL.
3. JFJA XTAL Ff9ll & XCLKOUT IR £ LREFTE 45% Ml 55% 5 2 Ly Bl P AT 75 AT IR 1]
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6.11.3.4.6 % W F A RER

R TC a3l

o WINE ARl R R AARER 4y, BRI IR
iR FRER K B 3h

o B THHE M R, WHd .

o WK ZAEMHEHRE | SRR ESR I mrEk e T s Gk e A T B F R AR e

6.11.3.4.7 FEIRG 2SS

6.11.3.4.7.1 BHAIRGHSH

BAME  BoKME| B4
CL1. CL2 IR AL 12 24| pF
co AR e 7 7| pF

6.11.3.4.7.2 EIRENFH AN (ESR) ZR
X T iR R R B R (ESR) FFREE -

1. SIRIFECHZE (CO) M/hF 55T 7pF.
2. ESR = fiHifH/3

* 6-6. FIREA L ELH (ESR) Bk

A ESR (Q) Bk ESR (Q)
B
AR (MHz) (CL1 = CL2 = 12pF) (CL1 = CL2 = 24pF)
10 55 110
12 50 95
14 50 2
16 45 75
18 45 65
20 45 50
Negative Resistance vs. 10MHz Crystal
3000 P
/\ (pl )1
2500 3
5
® 2000 :
g 9
K=
S 1500
e
& 1000 —
 ———
500
—
0
2 4 6 12 14 16

8 10
Effective CL (pF)

& 6-19. 10MHz i} ) £ FaL FH A4,
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Negative Resistance vs. 20MHz Crystal

1600
CO (pF)
1400 1
3
1200 5
— 7
g 1000 9
K-
S 00
o
E 600
400 \
—] \\ [
200
0
2 4 8 10 12 14 16
Effective CL (pF)
B 6-20. 20MHz 1 57 R FH AR 4,
6.11.3.4.7.3 JBHAIRG #5 L “THFIE
FERVGBAT M (BRAESTA U] )
28 J A B/AME HAE FZON: | L::Xiva
ESR i K1 = 110Q
f=10MHz CL1 =CL2 = 24pF 4 ms
CO0 = 7pF
Ja st
ESR & KfH =500
f=20 MHz CL1 =CL2 = 24pF 2 ms
CO0 =7pF
fmRIKEN P (DL) 1 mw
(1) JE BT TR T AR AR F B TG AF o T G IS A S0 18 5 FH T JE s M SRR AIE L FH o
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6.11.3.5 A ES#E % 4%

N T R R AR P AR R 8 N T R BT TE], BT F280013x A AR A AL 2 N L ) o R A L FR O
INTOSC1 #1 INTOSC2. ZRMELLT , INTOSC2 & E AN FRGZH Mo (OSCCLK) J5 , INTOSC1 ¥ & Jy# HI 4
o

W RN EE A SClL JRAFERILE , WA LA C2000Ware 24t i1 SCI % %7 % 1 1 7 4

(baud_tune_via_uart).

6.11.3.5.1 INTOSC #§#
FERE VU AT M R I (BRAES A B )

¥ i WASFH: g Bk | B4
-40°C & 125°C 9.82 (- 1.8%) 10 10.1 (1.0%)
F2800137. [ - — :
B  |F2s00135 30°C % 90°C 9.86(-1.4%) 10 10.1(1.0%)
finTosc iR INTOSC1 fI INTOSC2(" -10°C & 85°C 9.9 (- 1.0%) 10 10.1 (1.0%) MHz
F2800133, o 7 1om0 o .
F2800132 -40°C & 125°C 9.7 (-3.0%) 10 10.3 (3.0%)
finTosc-sTaBILITY | Z IR T A Aa e M i 30°C , ¥k VDD +0.1 %
tinTosc-sT JE B AR ] e 20| us

(1) BT R EAR MBS ), INTOSC ST G K A ids . 10155 s wT DU s 10 2 B B ah Bl e Pk A

6.11.3.5.2 INTOSC2 541 #k%5 s fH (ExtR) #&A {3
RNAFTE E IR, PN AR S L BH S INTOSC2 #RC# A .
BT 5 AN o4

« EXTR 5|1 VSS 2 [a]f) 100k Q A% HiBH 2%

o HTHEFEJER I 10nF HA S

o KM A FYEAN 7 3R IBEAS 1 20 u F VDDIO HL & fie/IME

6-21 Jigrr 1 IXLEPT AN ER AL I s B R

VDDIO
ExtR Pin
10 nF  [100 kQ
VSS
Place close to device and

avoid noise coupling

& 6-21. ExtR 7~ B 5 &

£ EXTR #50F |, IR AR %75 EXTR HLFHAS RS B .

VDDIO H i [ i f EH 2540 EXTR INTOSC . WAHEERE VDDIO HAE A H ¥t , DB AT ie+
IR | Rl R A A A e R

£ EXTR 51 _L 5 E — AN s B AT B 1B #5% 51 IR 7 GPIO B8 X1,
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% 6-7 $2ft 7 ExtR FR M.

# 6-7. ExtR ##%

¥ TR KA BME  MAE BKE| B4
fiNTOSC2-EXtR-ERR-PERC FRAE) 0% =% 100k Q ExtR HIFH A -0.7 0 +0.7 %
fiNTosc2-Extr FRARY 0% %25 100k Q ExtR HLFH# 9.93 10  10.07| MHz
fextR-SETTLING P& ExtR ik 1 ms
ExtR HiFH (Rer) 100 kO
ExtR EHEHZ (Cexr) 10 nF
VDDIO %i##H% (Cyvppio) 20 uF

42 6-8 4t 1 A4 E LS H S 0L FAlE INTOSC2 ik 2 (1 it 5o i«
R 6-8. AL REWH

SH ViR L:<KivA
INTOSC2 FHAESIZRATAY, 0.70 %
ExtR HIBHZ % RToLERANCE %
ExtR HLFH2HIE Y R Rrempco ppm/°C
TARRE TOPERATING_POINT °C
ExtR $E R A BT TAMBIENT °C
s [(0.70/100) + (RroLerance/100) + ((Rrempco/1E6) *
B 4 %
R abs(ToperaTiNG_POINT-TAMBIENT))]*100 °
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% 6-9 R4t Al A B TSR BIE
* 6-9. BIRERFIE

S B E: XA
INTOSC2 # AT {k 0.70 %
ExtR HLRHZS % 0.10 %
ExtR HBH 2% i R 5L 25 ppm/ °C
TARIRE 90 °C
ExtR i # IR % 25 °C
BARER T ((0.70/100) + (0.10/100) + ((25/1E6) * abs(90-25)))*100 %
R ZETT 0.96 %

NFAGEAEPERE |, 1 EAE LT HLB AR AT R A 2T P

o ExtR 2N AT RESE

«  ExtR NATMEIRILH VSS 51

* ¥ ExtR (Rextr) i Cextr L5 C2000 #AHAE R —M , FHFALAE R —E A4

o ATA[AHAREI GPIO 51 ( Bl GPI018. X2 ) # W] LA A 575 —MAIAS R 0 )2 BT A 2k, UM Ik AH AR ) GPIO
e

©  VSS &R EREE] VSS I E %R C2000 #4 VSS 5]

o FUAE ExtR A2k JE A VSS Biir sk | & 6-22 Fros

+ £ EXtR fll Cextr FA7I0ZHIE % VSS 8 VDDIO i |, G EAHAR 12 A B A5 S Ak

REXT  CEXT
100k 10nF

GPIO1S, X1

GPIO18, X2

& 6-22. ExtR PCB 75 57~ 151
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6.11.4 NESH

% 6-10 FH T ASF I BFJERUIR T T BRIV AR S AR . S5 AR 77 7 4% FRDCNTLIRWAIT] st B
fH.

3R 6-10. AR pHRASR T T i R RN FERPRES

EREC LN (L) (FRDCNTL[RWAIT])
80 < CPUCLK < 120 2
0 < CPUCLK < 80 1

(1) s/ FRDCNTLRWAIT] %9 1, AR # RWAIT=0.

F280013x w4 B A &k 128 AL FENZE s |, WIAEAS R SRR F 3L & I IN RIS AT 80K . 18] 6-23 Al
K 6-24 JER T iZ AV 5K 64 A28 1) L — RSB EAR SRR ES R E TR SCR L BRE . £
FH P 2% b 28 B B S5 AR RS BT RCR B BT N A P AT IO 0 SCBE . BEARSR AL T 2R PEARID AN if-then-else 1Y
TS AN

100% 100%
90% 95%
90%
—~ 80% -
9 T 8%
g 0% 3 80%
g 5
© 60% - ] 75% -
E sonl |7 Flash with 64-Bit Prefetch E 70%fF |- Flash with 64-Bit Prefetch
° Flash with 128-Bit Prefetch 65% Flash with 128-Bit Prefetch
AN
40% |- 60% k-
30% 1 1 1 1 1 55% 1 1 1 1 1
0 1 2 3 4 5 0 1 2 3 4 5
Wait State Wait State

A 6-23. B KE 32 MF s BB NARFRE & 6-24. B4 16 fiL If-Else #5411 S ARG

#iE
EREFNNAF AR LA 64 ALihbin Fixt 55 , JEHAEA 64 frr s NSRRI A REgmiE — IRk,
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6.11.4.1 NFEZH

E 20 B/ME  HAEME  EKRE L-YA
X 128 #fifr + 16 ECC fir 62.5 625 us
e 1) ()
2KB ( FIX ) 8 80 ms
2KB ( i1X ) 15 55 ms
X 64KB 17 61 ms
BRI R@ G) (25 ANEHIN )
128KB 18 66 ms
256KB 21 78 ms
2KB ( FIX ) 25 130 ms
X 64KB 28 143 ms
BRI 1A]@ G) (1000 AN W )
128KB 30 157 ms
256KB 35 183 ms
2KB ( X ) 30 221 ms
. 64KB 33 243 ms
BRI 1A]@ () (2000 A W )
128KB 36 265 ms
256KB 42 310 ms
2KB ( FIX ) 120 1003 ms
X 64KB 132 1102 ms
BRI E@) () (20K ANJE I )
128KB 145 1205 ms
256KB 169 1410 ms
Nuwec B EAH 1 1 55 N R 114 100000 e
tretention ﬁﬁ{%}# ??j?ﬂﬂfﬂ (TJ = 8500) 20 —'EE

(1) GRFER R R KSR N IE. W2 EENAREI S , EAEREE LT AL H ] RAM [ E
{5 N A AP X IR AEREAT SR AR AR Y
o N APl A 5
« EHRFENIINAAERE
Pem 2z, W BRI ARG B RAM r (0 A 6 75 AR RS 50E #1545 a] IR 25 9 v 46 I AT R AR 2 S 1)
AR TE] o BT JTAG YRR Sk 0 38 B2 5o A5 4 1) 5 2 35 52
AR I IRV PR 2 LUZE S 72 10 AR SR T — KRG IE 144 i Jy3Enl. 4mAeit a6 4 CPU
XHMFEMIIE . 5 NMHERR (WIE) IEA 48 AR 18] | (H S48 45 BRI 8] o
BEIRIN ) A3 B CPU X mARIIIRIE , AN AT BdR AL 5 .

(2) ¥EBREEE S CPU XHERRIMIGE .

(3) AR T HiSer: |, F EINAEEHRAL T — MR BERORGS . RFE , ARG BN |, EgFER LR BRI . AT, X T irs
oS R | R EPAT R AR .

(4)  AEREARAN R X 5N MEERR P e AU B I e o

6.11.5 RAM k&
% 6-11. RAM =3

. SRR
REUN (| BT | AR FRR

RAM K& | FEAMA/N (EEE) | (REE) | (AmE) %%g% LY TR = RRI HISZHE
LS RAM 32KB
MO 2 2 1 16/32 C28x 0 &

2KB
M1
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6.11.6 ROM #i#%
#* 6-12. ROM S

BRER T [R] SRR .
FNEIK | IREUET ] FrAsm H] EHYIHF] | FRR .
RAM 7 s ( RN ) (%}Iﬁ)% ( TN ) %ﬁg% * & | REUFH
5|5 ROM + %4> ROM 64KB 2 2 1 16/32 C28x 0 &5
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6.11.7 i E/TAG

JTAG ( IEEE #5#E 1149.1-1990 Ar#EMIAR Uy vl oy 1 A0 A28 ) o A5 PUASE A 510 : TMS. TDI. TDO #
TCK. cJTAG ( b5t {144 51 BRI 3G 50 2 BE AR U il vty 11 DA S0 ST SRR 16 |EEE brifE 1149.7-2009 ) 311, A& —
ANRTFEBHAGIE (TMS Al TCK ) MBE R JTAG #1, i N Se il 2 B 8 H k4 GPIO35 (TDI) Al
GPI037 (TDO) 5 i HAR 254 T fe o

HEFLT , 25 MCU HsM JTAG #k Z MFIEE /N T 6 S~ (15.24cm) , Jf H JTAG % LA HAB &R
JTAG 155 EAREZE . BN, BAMESHBZEMN . BAh , X T RLE 10MHz T JTAG IR #14F
JTAG {55 EARESH RS . H2 , MR ESGHEE (35MHz 24 ) |, WM AR JTAG 55 LK
220 HiH.

JTAG RIRE L PD (VRN ) 51 IR ERE R s R AR 3.3V HIE . $23k GND 5] S % 42 25 b B AR 42 3 .

TDIS ( HZEWITTE N ) R R 2 iR et . JTAG BBk N NSk TCK it 51 BIFAR [B] #1823k (1) RTCK Fi N\ 5] 4
( BLidd JTAG AR EREM RIS BhE S ) o b MCU ASCRE 14 5] F1 20 51 B =823k - EMUO AT EMUA
G5, XEF5NIHZMIT—XF 2.2kQ 2 4.7k Q ( U TR #8 o C 099K 58 B ) (AR 25 H PR (5 L8k A
P WHEAEH 2.2kQ HIBEAE .

35| RESET 2 JTAG iR L RS | @it JTAG IR 4w 18 e B oo B 467 (UEE 20 5
JEIEESTTH ) o B 6-25 R T Wi 14 51 JTAG #3823 MCU 119 JTAG i {5 5 18] 6-26 o T e[ iE
F 20 5|1 JTAG #:k. 20 51 JTAG £:3%51 1 EMU2. EMU3 1 EMU4 £fdi ] |, Nz,

B R W S AR S E 25, S0 CCS 1t C2000 #8314 FRE A4 ir x FI A %2 i

FHRITAG T EMHEZER | iEZ XDS HbpiE#155.

#

JTAG il tm A (TDI) /& 51 I BN 2 i R as . BOATEOLT , Wl LR T2APIRES . Wik
BRI BB AIAE JTAG TDI, JS2i% i3 I A #B L 4or vE BH 25 BICEE R AR 38 0 — A S8 4ir Fi FEL 2% A e e 2
fN. 7E cJTAG 15t |, th5| e HfE GPIO.

JTAG MR EHE i (TDO) =251 BRI Z B R g 5. BOAEM T , Wil LR T2RIRES . 4%
H JTAG iG5hE |, TDO BRECE AT =244 |, kS Eas . NJg 0 b4y e s A B s i o558
bdr, DL GPIO My N E 2. 7E cJTAG &It |, 3| e Fi/E GPIO.
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Distance between the header and the target
should be less than 6 inches (15.24 cm).
33V
22kQ
T™S |« 3 1 Vs TRST 2
33V
N 10 kQ
™M ¢ —————— — — — — —— — — 3] 1oI TDIS 4 GND
MCU 33V 100 Q
3.3 Ve W 51 pD KEYFE
" 10 kQ
TDO - — — b e 5] oo GND}E
3| rRTCK GND 10
TCK|« 11 rek GND 12
4.7 kQ 4.7 kQ
3.3 V— WA 131 Emuo EmMuU1 |14 AM— 3.3V
A, cJTAG EIHAFE TDI 1 TDO & |, X Le5] e FfE GPIO.
& 6-25. %3] 14 3] JTAG 3k
Distance betweon tho headr and tho arge)
should be less than 6 inches (15.24 cm).
33V
22kQ
T™S ¢ 3 " 1vs TRST 2
33V
10 kQ
®) 3 4
MCU ™ |l¢e————— e ————__3 DI TDIS GND
33V 100 Q 6
3.3V —— WA >{ pp KEY}E
" 10 kQ
O e — — e 5] DO GND
3] rTCK GND 19
TCK|e 1 ek GND 12
47kQ » 4.7 KQ
3.3 VWA EMUO EMU1 AM— 3.3V
5] RESET GND 18
Open
Drain 171 Emu2 EMU3 K8
A low pulse from the JTAG debug probe ¢—121 EMU4 GND |22
can be tied with other reset sources
to reset the board. GND GND
A CJTAG MW7 % TDI Al TDO Mk | ke8| BT i GPIO.
K] 6-26. E3EF) 20 3| B JTAG 3L
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6.11.7.1 JTAG & THIERIFT/F
6.11.7.1.1 JTAG B FER
Hs B/ME BNE Hafir
1 te(rek) AR, TCK 66.66 ns
1a tw(rekH) FkrpRFSEIS[A] |, TCK & ( te 9 40% ) 26.66 ns
1b tw(reku) fikphRrgEnt (), TCK AR AT ( te 79 40% ) 26.66 ns
3 tsu(TDI-TCKH) TDI A5 % TCK & F-T- (1% N\ 5L 2 i [/) 7 ns
tsu(Tms-TCKH) TMS 24 % TCK i T4 N\ B B ] 7
4 th(TckH-TDI) M TCK & L2 TDI A 250 % N\ A5 B 1] 7 s
th(TckH-TMS) M TCK & HF 2 TMS £ 2 A A £ ) 1] 7

6.11.7.1.2 JTAG FFE4H4E
R TR T (BRAERE Y )

e ) SH

BAME

BRME Ffr

2 tarekL-TDo) ‘TCK R HCPE] TDO A R IE R 1 i)

20 ns

6.11.7.1.3 JTAG It T &
[P 1 >|

b ——

TCK AZI \i\ )/

2
|

TDO >1<

KR o 2P »

| |
TDITMS D< >¢<

& 6-27. JTAG B
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6.11.7.2 cJTAG HSHHEFINT/F
6.11.7.2.1 cJTAG R} FER
5T BME BoNE L: X
1 te(rex) AR, TCK 100 ns
1a tw(rckH) Jk AR 1A] , TCK ®i T ((to 19 40% ) 40 ns
1b twreky) Rkt 18], TCK AR LT ( t6 /9 40% ) 40 ns
3 tsu(TMs-TCKH) TMS 25 % TCK = HL T f iy N 15 B 1] 7 ns
tsuMs-TCKL) WA ERE , TMS %% TCK ki F 7 ns
4 th(rckH-TMS) M TCK FiH T2 TMS A 2 N AR FR ) 1] 2 ns
th(tekL-TMS) I NARFFIF A, A TCK fIKHL -4 TMS 2% 2 ns
6.11.7.2.2 cJTAG Fr KMtk
TEEVUSAT 54 TR ( BRAES AU )
W5 28 B/ME B E XA
2 tareKL-TMS) FEIRAFE] , TCK iR F-F] TMS A 2 i 1) 6 20 ns
5 tdis(TCKH-TMS) FEIR A, TCK & H P51 TMS 2% H i ] 20 ns
6.11.7.2.3 cJTAG K FHE
« 1 N
—— fa —se——1b —»
e P\ e PN e
TCK , . . | | | |
I I I I I I I I I
| | | | | |
™S I TMSinput | <& 1 TMSiput I 2 I TMS Output |
I I I I I I
[ 6-28. cJTAG i ¥
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6.11.8 GPIO S HIEMM T
SRS S 5B AN (GPIO) 5 52 E M. B, GPIO 5B E NN . T4 E RN |, FHibheik
Pt NP 5E B 39 1 BUE SRE R AN 06 I 75 13
GPIO #E & X-BAR , KAV &M A EHESHE S GPIO 2B EHBMEFM GPIO L, R AH
OUTPUTXBARX. GPIO #iHits & A X-BAR , Tk BT GPIO fyi AHIE 5B HBA R IP B, #lan
ADC. eCAP. ePWM FI4NERdi . HoREZVHEMER |, i5S W TMS320F280013x SEi 15 #7516 AR ZF
i “X-BAR” —i,

6.11.8.1 GPIO - % il /F

6.11.8.1.1 iE F % HH FFo4S4E
AR TAERMT (BRIERSH U )

¥ B/ME BAE| B
trcro) LB, GPIO MK P46 25 i i~ fifi GPIO 6 ns
ticro) REEI TR, GPIO M i HE S ) 6 2 AIC Ha fiid GPIO 6 ns
ticpo Pz, GPIO 5l 50| MHz
(1) LThmS TRl AN B it (B) B 7 8 ARk . IX B EE 3 6pF s
6.11.8.1.2 EH# LA P&

GPIO \
|
\
| N
ticro) —»
& 6-29. B HINFF
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6.11.8.2 GPIO - A /7
6.11.8.2.1 BB AN FER

B/ME BANE =Ly
L QUALPRD=0 tysyscLk) LE

twsp) KAETE " :
QUALPRD#0 2tysyscLk)*QUALPRD JaH]
twiasw) BN PR E R A O twsey (n(M-1) JEIA
) N N [ 25 A5 5 2tysyscLk JE

tueey @ | BKIIERSERT I, GPIO RMFM MY et

BRI R twiasw) * twisp) + Te(syscLk) JE A

(1) “n” XK GPxQSELn FF 1788 X IH-A M B A M EE .
(2)  WT twepy  AEE ARG FE VL 2 VL ZREKE , MEETFAERES , £ Vig £ Vig ZEIEKE .

6.11.8.2.2 SRREHER

(A)
GPIO Signal GPxQSELnN = 1,0 (6 samples)

1. 1 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1

\\\\\\\}\\\}\\\\\\\\\\
} \ twsp) »“ {¢— Sampling Period determined
\ \ by GPxCTRL[QUALPRD]"
| twiasw) |
i Sampling Window »{€— (SYSCLK cycle * 2 * QUALPRD) * 5
\ \

SYSCLK }””””””””””‘

| QUALPRD=1
1 (SYSCLK/2) \

(D)

Output From
Qualifier
A, EINBRE FRK 20 R I kR . QUALPRD £ B e T FREREEE . 1240 B AT LAYE 00 & OxFF Z [A484k. R
QUALPRD=00 , 4 REEFE#AN 1 4~ SYSCLK . S FARMIEAMA “n” E , R REEE SN 2n SYSCLK A ( thatdilt , 7£4 2n
A~ SYSCLK JA# L , GPIO Bl s Rkt ) .
B. i GPxCTRL 274725k % AR & A 1 & N F T4 8 4~ GPIO 5|4
PR BT 3 ANEkE 6 MEEH . GPXQSELN 2717 #S L £ FR b AR A 2
D. FEFREREIT | R TR E R IEIASAY, | B NRAZEE 10 A SYSCLK s 5 KA W AR Fa . HaiEut , MASAZEE (5 %
QUALPRD x 2) 4~ SYSCLK I ffFfasE . KRG 5 AREEBA TN . hToaMsES 2508 , Fit 13 SYSCLK %1
Jik A AR T AT SR AR

o

& 6-30. KRR

e

88 FER R 1% Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132
English Data Sheet: SPRSP63


https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

13 TEXAS

INSTRUMENTS TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132
www.ti.com.cn ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023
6.11.8.3 WA G EHIRHE O EE

TR RLE T SN BR E TR E T NG S IR R L.
FARESRR R WIAIN T SYSCLK W3 5347 REEHIHZ

R QUALPRD # 0, RFE4i% = SYSCLK/(2 x QUALPRD)

W QUALPRD=0 , MIRFEMIZE = SYSCLK

R QUALPRD=0 , MIRAFE A = SYSCLK Ji# x 2 x QUALPRD
fE B %0, SYSCLK JA AR /R SYSCLK (1 a] J& #H

A QUALPRD=0 , JISRFF 4 ] = SYSCLK J& ¥

FELERIRAEE D, REURAE 5 10 3 DNEldE 6 M RIAE S 5 A M. X2 IS A2 GPxQSELn 747
AE R E .

B 1

3 AN REAT IR T

W QUALPRD 0 , NISRAERE 98 = ( SYSCLK J&#H x 2 x QUALPRD ) x 2
W QUALPRD=0 , JISRFEE M55 = ( SYSCLK i ) x 2

B 2

i 6 MFE T EAT IR E

W QUALPRD 0 , NISRAER 1% % = ( SYSCLK JE# x 2 x QUALPRD ) x 5
U QUALPRD=0 , MIRFEE 1% % = ( SYSCLK ] ) x 5

GPIOxn X X

| |
[——— twep) ——

A 6-31. BRI P
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6.11.9 1l

C28x CPU f 14 44 rh ik , Hoh ik (INT13 F1 INT14 ) 20 B BELR% 5] CPU iHif 8% 1 Al 2. Hi4 12
Zhim L R AN R T (ePIE) BEHERE R 4N Wi {5 5 . ePIE ¥ 21k 16 MNoh s £ % 52 FH 31484 CPU
R 2R . B SY BRERURTFENHEEE B Al ISR, X{H18 CPU REW LR KEIM .
WA N =2 - At ePIE Il CPU. & —Z#A H H SRR EFF2%. ZRZ Y CPU AbH—/A
W LE H A A TR | E B S i 2 T R e LA S g, DA SR R S AT 4% B 1) 2 o b

6-32 s yizas 1 4 W e A

TINTO
TIMERO
LPM Logic | LPMINT \  WAKEINT
WDINT
—/ NMI module NMI
INPUTXBAR4 » XINT1 Control CPU
GPIOO nput INPUTXBARS XINT2 Control oPIE INT1
to wpar NPUTXBARG » XINT3 Control to
GPIOx INPUTXBAR13 »  XINT4 Control INT12
INPUTXBAR14 » XINTS Control
TIMER1 INT13
Peripherals , TIMER2 INT14
See ePIE Table | 7/
& 6-32. 23M-Fh T4
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6.11.9.1 S B 87 (XINT) HSH GRS F
BHRENREFSHEN | ESH “EBREMARNFER” £,
6.11.9.1.1 #MERFR MR FFER

BME O BOAME|  #fr

. . o EE7 2t JiH
twN) BRI | INT 0GP | e s
iy PR E 17 twiasw) * twsp) + TsyscLk) JE 1

6.11.9.1.2 S0 s W TR
TERVUSAT A T IS (BRIEA A ULEH )

SH B/ME BANE| B
taanT) ‘EETJ”HTTI‘EU o INT A H P/ e 3 v i O B B (D) twiasw) *+ 14tysyscLk) twiasw) * twisp) + 14tsyscLky| A
(1) XRRK ISR 7B HIEE T,
6.11.9.1.3 MR TR

‘“—F‘L tuanT)

XINT1, XINT2, XINT3,
XINT4, XINT5
\
H—}F td(INT)
Address bus ST ST S ST TS50 intorrapt Vector )
(internal) XKLL Interrupt Vector

F 6-33. SMERH WY P
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6.11.10 fRThHRER

AR RN AR AR =R B R R DR

A R DIFER U 2 VRN B USRS ENFTR 2
) “ARTFER Y.

BH5 M TMS320F280013x LM IHF5 #5856 R 2 F

6.11.10.1 i1 8P TEEAE TIFER A
A E B A R AME LRSS i C28x 381F BRI, & 6-13 iR 7 HENAT A —Fhidoh | 4% o kER X 4o 2
SN
R 6-13. I 4 THR Dh#EARE U 834 I R

f@f&é IDLE bl HALT
SYSCLK ZBA7 (& (&
CPUCLK (& (i (i
3] PERX.SYSCLK [# B17 W i
P I
WDCLK EAT JEAT #15 CLKSRCCTL1.WDHALTI = 0 , ML/ | 14
PLL B e PR IAAE N HALT 2 7 %14 PLL.
INTOSCH it et #15 CLKSRCCTL1.WDHALTI = 0 , il
INTOSC2 et it #15 CLKSRCCTL1.WDHALTI = 0 , il
WA ey e g
XTAL® fhrg fiteg fieeg

(1) R LPM T, NFFRESOA s Tl . RN 2, AT . TR EE
IEHIHORZH T o “ RGHEH]”

-FEM “INTERD OTP f26ikas” 4.

W% 7] TMS320F280013x SEHT

(2)  FEAEATLPM T, XTAL A2 e b . & AT BLIs S 4% XTALCR.OSCOFF 1 & o 1 KW Hl . A T5 28 XTAL |, W] DAFE B H

161 P T IS 1] 52 e B A
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6.11.10.2 (LI F R ERT /7
BHRENREFSHEN | ESH “EBREMARNFER” £,
6.11.10.2.1 F RN FER

B/ME BN  BfL
N . N . TN IR 7 2t
twwake) | kRIS RS il bl 341
AN R B A 2tysyscLk) * twiasw)
6.11.10.2.2 F RIER 45
TEAEFE BT A TN (BRIEREUH )
8 W% B/ME BoAfE| b
St AR SE 40t oL
KEE (RS ) fii)\ﬁﬁft OtesyscLky | J&H
A WAKE.DLE FEIRIFI] | HNEMLERS 5 B AT T 3T N RGE £ 40t(syscik) + twwake) | A
(WAKEDLE) | g 1)) - TN tysvscug| M
KT RAM :
N R A 25tysyscLk) * twwake) | A

(1) XAEAGZRLE IDLE $54 2 JG SLRIJTUG4E ST T, ISR ( HMRERAS SRR ) MIATI K BSMEIR .

6.11.10.2.3 ZFHFAFIE HE 7 HE

% td(WAKE-IDLE) N

Address/Data X X 45 I |

(internal) n : X X X )C
\
\
¥ e—— twwakg —

wake® 7 N y—

A.  WAKE AL AR5 A+ 7. WDINT 8¢ XRSn. IDLE $844U4T )5 , TEMER(S 5 2RT 75 2 5 4> OSCCLK JAH ( /> ) HIAEIR .

A 6-34. ZXHBEAFLE B i E
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6.11.10.2.4 AN FER

B/ME BKE| B4
QUALSTDBY = 0 | 2t osceLk) 3teosceLk)

QUALSTDBY > 0| R J 41
(2 + QUALSTDBY )tyioscok) (2 + QUALSTDBY) " tooscewk)

Jk LN ), AR AR

tw(WAKE-INT) B

(1) QUALSTDBY & LPMCR #1782 d1it—/ 6 15 Bt

6.11.10.2.5 F5HIEI SRR
AR TAERMT (BRIERH U )

e TR B/ME BAE| AL
B AT S 3 1k (R B SR I
twoexcos) | DLE 4 HT3I XOLKOUT (e EAERH omrosen| T
IR e i
to(WAKE-STBY) | ZEIRI ] , 4himaii (5 5 BIR 4T B g P Ag | ( WAPBERAE T 2) 175te(svscLk) * twwake-nm)|
fry st i) (1) RE)
tawaKe-STBY) M RAM R i 3teosc) + 19tysyscLk) + twwake-nTy | A

(1) XAWGEAE IDLE #5242 J5 LB IRTE @ AT RIS (). ISR ( HIMeER(E Sl ) MITITW RASMEIR .

6.11.10.2.6 FFHLEEE N FTB HF A B

l— — ) —> = (F) >
‘ki (B) ——»| k—(D)(E)—H‘ [—— (@) —»
|

|
STANDBY | X Normal Execution

Device
Status
shing Pipeline
Wake-up
Signal |
I

T
| \ |
|
f
| N\ / |
| } |
} }4* twWAKEINT) 4>‘ }
I
|
|

5‘7 'd(WAKE-STBYi 4"
|
|
|
|
|
\

]
c

A BUTEIRIE B E TR,

B. LPM HWINHHHLEE S , SYSCLK 76 M2 A &R 16 1 INTOSCA BB 1. BEAEIRKE CPU J/k 46 M EL AL (4 5 T 0
%

C. SNEMIITERSESIN. ST , PLL RV I H0IF R BB PDIAEL TRALEGN. IDLE HAHTR | EWGREAS 52001 % 5 1 OSCOLK
P (/M ) BOEIR.

D.  SMMRLL SRR A

E. WUXF) GPIO 3| MRS 5 AU AR MM Bk o JESN | LA 5 A Bl AW 2 S UOEF) GPIO 31 , BRAFIINEREAT Jy
MRS 9 ELAEBE 5 RO e 53 0 B R 2238 RSB RER

Fo fERIRRMR | B AR,

G. EWHATEHIL . BRI (DR ) .

El 6-35. Rrpl it N AR H 5
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6.11.10.2.7 EHLE RN FER

B/ME BALE L:<¥ A
tw(WAKE-GPIO) Fik R 2R 1), GPIO e {5 51 tosest + 2tc(0sceoLk) L
tw(WAKE-XRS) Jik iR R, XRS mefgfs 50 toscst + 8tcosceLk) JE

(1) XK X1/X2 FT OSCCLK IRIA] , R e AURAEFAR R (4R35 43 R shid 18], BUAEBR T8RSN s/ R . EHTMEZEL
1 2 da R 7% (XTAL) #53 . %F T8 INTOSC1 8 INTOSC2 /5 OSCCLK IR |, 12 “ AERG &7 #55 , 7% toseste IR
it ) B AN IE TR XA SRR o bR S A, RO e Eh SN P

6.11.10.2.8 {EHERTF4HE
EREVUEIT M (BRIESA U )

ZH B/AME BAE|  Hor
ta(oLE-xCOS) IDLE #54 #4475 XCLKOUT {5 11 fI SE IR i ] 16teunToscty| AR
FEIRBSTE] , AMRMLL(E S 45 RS CPU1 27 P B FF
LR IR ]
CONAKEHALD) () el - (A7 LA T AR A Tstqoscerg|
M RAM M i 73t 0sceLk)
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6.11.10.2.9 {EHUARHE N\ B H i 7B

(A | f—— (C) —»! e F)———»

|
| | t(WAKE-GPIO) —{4————————»] |

|
0SCCLK | m
| $—| I—‘
| L Oscillator Start-up Time |

|

| |
‘ | \ |
XCLKOUT } } }
- ‘ ‘

Il |

| | |
\‘—,’, t4pLE-XCOS)

| fe— ' —> le—@)E)—>! —©
o R ! ” : 1 |
evice
Status M X X H{.\vLT ! HALT | |
| I I
Flushing Pipeline | | | Normal
' | | | Execution
| | . | | |
arn T A N 1
I | [ |
‘ ‘ 'd(WAKE-HALT) ‘
|
|
|

A. AT IDLE 54 LA 83 1F B TP

B. LPM iR HALT /55 , SYSCLK fE< M2 B ik Z£FF 16 4~ INTOSCH W4 . BLIEiR{E CPU /K Ze Al Hoith £ Ab BE A 2 /F Ge 0 1IE T
T

C. FIAMERIR B H PLL Boelr. @R —ANA 98 IR 80E PR B IR 25 0 FIAE R 0I5, PEBIR Y st oelr . 384 BLE Ak T ML
R, I HIDFEIEHAR. ATRAZEENUE R PR N TR % 4% ( INTOSC1 A INTOSC2 ) LA KB [ THAL TiEshd . ASelix—i , FEH
CLKSRCCTL1.WDHALTI 5 A 1. IDLE $§484T/5 , EMERE S 4 20RT %% 5 4 OSCCLK Y ( & ) MIFER,

D. 24 GPIOn 5| ( T2 5 HALT #55% ) RSN T |, IR 83T 1 IF HAR A 28 i 5 519l g sh. R ARG aefae
GPIO A NAEIRS N BT X EIFLE PLL B 51 IR AR BT 805 5 . HT GPIO SIIM N B & LR 5 RIF iR iE i 72
BEAEHE N 2 BTANZE A R | B2 S AR R o 3 855

E. /Wi%kF| GPIO 5IHIMMARES 5 SR & i/ Mk vh 56 BE R . BbAh |, S-S AREA Bfl. QiR (5 S50k E] GPIO 51, S AFMMeEE Ty
P AN E R I ELAERH J5 BIRE ikt o #8447 BE A 2B AR D FEAR =K

F. MM CLKIN 28 FHI | SR 7E — S s iR R N AR W ( Wik E )8 ) « BIEE s .

G. EIE®IIEIT.

H.  H P ey i EH0E PLL , DURRRE R PLL BiE .

& 6-36. EHLZE SN AR H A7 B
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6.12 BRI
KA T AT RGHE.

I LA G R AU e 2% (ADC). REAL IS . LLRER T R4 (CMPSS) # Lite thE# 7 RA M5
(CMPSS).

BT RGURA LTI

o RIE L S UE
- ADC L\ VREFHI i1 VSSA 5| Jii AR
VREFHI 5| il o AT A0 SX 3 B8 e Py 7 B B 1 e v A o
o PIEBHLEIEHEVEE Iy OV & 3.3V B OV & 2.5V
- %48 DAC UL VDDA F VSSA HyitifE
o RIEHLEH 5]
- HWRBT RAGEEANETTR (AIO)4iH (AGPIO) 5 ADC #i N#ET £ i 2
- K ELE %% DAC (CMPx_DACL) ]34 H 3 £ i 2 ] ADC 5| AN E ] ( ASfES CMPSS HLihE
FNHE , ARS8 CMPSS s2fd ] F )
- WERERFIFTA ADC L) VREFLO , H T & H ik

6-37 JEN T T MR T RGO . & 6-38 JEos 7 RIALEE . Y 6.12.1 FIl i 7 AHUL 5| BAT P A 6%
. 97 6.12.2 7 RS S U

NOTE: VREFHI internally tied to VDDA on 32-pin package

(48/64-pin) VREFHI > @ TR
NOTE: VREFLO internally tied to VSSA on 32-pin package CMP1_HP omparator Subsystem
(48/64-pin) VREFLO [TID> v hn Digital |® CTRIP1H
o Filter |+@ CTRIPOUTIH
Reference Circuit
~® CMP1_DACL
N ANAREFSEL
Misc. Analog el I | @ CTRIPIL
Temp Sensor L . 4 VP LP Filter |+@ CTRIPOUTIL
€12 —
REFLO
I CMP2 HP CMPSS_LITE 2
— CMP2_HN Digital |-+® CTRIP2H
] .
| Filter |—@ CTRIPOUT2H
Al P HPMXSEL4/ /LPMXSEL4/
A6 ® HPMXSEL2/ JLPMXSEL2/ REFHI
A2/C9 P HPMIXSELO/ /LPMXSELO/ ADC Inputs 5 —
A11/CO B HPMIXSEL1/HNMXSEL1/LPMXSELT/LNMXSELL A0 to A20 g ADC-A CMP2 LN ~® CTRIP2L
Al5/C7 HNSE z 12-bits CMPZ LP Filter |1 CTRIPOUT2L
] > I 5
CUER LD = = REFLO CMP3 HP CMPSS_LITE 3
A10/C10 > 3/ANMXSELO g T o CMP3_HN Digital [--® CTRIP3H
A9/C8 < 2/ /LPMXSEL2/ ) Filter |—@ CTRIPOUT3H
A4/C14 —< /LPMXSELO/ ]
A12/C1 > 1/HNMXSEL1/LPMXSEL1/LNMXSELL .E
A8/C11 JLPMXSELS/ o> = b3 I {® CTRIP3L
—_ T
Z o V=R Filter | @ CTRIPOUT3L
CMPSS2 Input MUX — f_ﬁ
6 > LPMXSELO/ é CMpa Hp CMPSS_LITE 4
A3/CS L > MRNEED CMP4_HN Digital |+® CTRIP4H
viad =g fionee Filter | 1@ CTRIPOUT4H
A5/C2 1/HNMXSEL1/LPMXSEL1/LNMXSEL1
— —
A0/C15/CMP1_DACL 2/ JPMXSEL2/ <> ]
W REFHI Digital [-@ CTRIPAL
igital
CMPSS3 Input MUK —— ADC Inputs s FYITRT: l® CTRIPOUTAL
C0to C20 2 -
JLPMXSELO/ = ADQ C
3/LNMXSELO K 12-bits
2/ JLPMXSEL2/ <
4 /LPMXSEL4/ REFLO
A7/C3 [T HPMVIXSELI/HNMXSELL/LPMXSEL1/LNMXSELL D
— cMmPss — |
[0 =3
CMPSS4 Input MUX — Inputs
A16/C16 3
(64-pin) A17/C17 9
(64-pin) A18/C18 3
(48/64-pin) A19/C19 )
(48/64-pin) A20/C20 b
m
& 6-37. BT RLTTHER]
L AIN
i H 5 Y =
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Gx_ADCA @ ® Gx_ADCA

Gx_ADCC @

CMPSSx/CMPSSx_LITE
Input MUX

CMPxHPMX
CMPx_HPO

CMPx_HP1
CMPx_HP2
CMPx_HP3
CMPx_HP4

CMPx_HP

w N = O
[ ]

N_CMPxHNMX

CMPx_HNO
CMPx_HN1

® CMPx_HN

CM

¥
XSSdWDO0L —

CMPx_LNO
CMPx_LN1

CMPx_LN

pEZA e
2
z
<
x

CMPxLPMX
CMPx_LPO

CMPx_LP1
CMPx_LP2
CMPx_LP3
CMPx_LP4

o CMPx_LP

Tk

AIO or AGPIO

<4—— sOQvoL —»

® Gx_ADCC

AIO or AGPIO

TER A R TR

K 6-38. A %R
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6.12.1 B 5| AN Py

R 6-14. T A P AR

5| s HERTRE (ZHREAE)
Gl B2 64 DAC & - & o Algp]ﬁi))\l
QFp©) | 48 QFP | 48 QFN | 32 QFN A c T % T %

VREFHI 16 12 12 @
VREFLO 17 13 13 @ A13 c13
DA 1 CMP1
A6 401 4() 21 A6 - CMP1 (HPMXSEL=2) CMP1 (LPMXSEL=2) GP10228(3)
A2/C9 6 6 4 A2 c9 CMP1 (HPMXSEL=0) CMP1 (LPMXSEL=0) GP10224®3)
A15/C7 10 7 7M 5(1) A15 c7 CMP1 (HPMXSEL=3) | CMP1 (HNMXSEL=0) | CMP1 (LPMXSEL=3) | CMP1 (LNMXSEL=0) AlO233
A11/CO 12 8 8 6" A1 Co CMP1 (HPMXSEL=1) | CMP1 (HNMXSEL=1) | CMP1 (LPMXSEL=1) | CMP1 (LNMXSEL=1) Al0237
A1 14 10 10 7™M A1 - CMP1 (HPMXSEL=4) CMP1 (LPMXSEL=4) Al0232
R4 2 CMP2
A10/C10 25 21 21 13(M A10 c10 CMP2 (HPMXSEL=3) | CMP2 (HNMXSEL=0) | CMP2 (LPMXSEL=3) | CMP2 (LNMXSEL=0) | GP10230®)
R4 3 CMP3
C6 40 4™ 2 - C6 CMP3 (HPMXSEL=0) CMP3 (LPMXSEL=0) GP10226(3)
A3/C5 5 5 3 A3 C5 CMP3 (HPMXSEL=3) | CMP3 (HNMXSEL=0) | CMP3 (LPMXSEL=3) | CMP3 (LNMXSEL=0) | GP10242()
A14/C4 11 7 7M 5(1 A14 c4 CMP3 (HPMXSEL=4) CMP3 (LPMXSEL=4) AlO239
A5/C2 13 9 9 6(M A5 c2 CMP3 (HPMXSEL=1) | CMP3 (HNMXSEL=1) | CMP3 (LPMXSEL=1) | CMP3 (LNMXSEL=1) AlO244
A0/C15/CMP1_DACL 15 11 1 7™M A0 c15 CD'\"(@L— CMP3 (HPMXSEL=2) CMP3 (LPMXSEL=2) Al0231
R4 4 CMP4
A7/C3 19 15 15 8(M A7 C3 CMP4 (HPMXSEL=1) | CMP4 (HNMXSEL=1) | CMP4 (LPMXSEL=1) | CMP4 (LNMXSEL=1) Al0245
HARIA 2/14 CMP2/4
A12/C1 18 14 14 8" A12 c1 gmf‘ E:l'zmggt:;; CMP2 (HNMXSEL=1) gmf‘ Ebﬁmggtz;; CMP2 (LNMXSEL=1) AlO238
o | e | w | s | a | o e et e e
A4/C14 23 19 19 12 A4 c14 gmi EEEM??EE?; CMP4 (HNMXSEL=0) gmi Etﬁmggtzgg CMP4 (LNMXSEL=0) Al0225
B e e e e
HAtg
IR AL 2R - - - - - c12 CMP2 (HPMXSEL=5)
A16/C16 2 2 2 32 A16 c16 GP1028®)
A17/C17 27 - - - A7 c17 GP1020®)
A18/C18 28 - - - A18 c18 GP1021®)
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3R 6-14. B 5| A N ARER (42)

5B ADC HRETRSG (ZBEFE) .
B AR 64 [ 40 DAC & ® & 1& GPIO
QFP®) QFP | 48 QFN | 32 QFN A c E o E #
A19/C19 29 23 22 A19 Cc19 GP1013G)
A20/C20 30 24 23 A20 C20 GP10120)

(1) BESEHMEFEELELE LRSI RS,
(2) URABEES ; AERBISFSI.
(3) XL L1 GPIO i e BRI BT i A A i D se

T LI RA A H (AGPIO) 3643«

(4) 7F 32 RHB #3 I+, VREFHI 7£ N #6153 VDDA , ifif VREFLO 7 4 #3E#5] VSSA.
(5) #%FIiEAT 64 PM MIEA VREGENZ /) 64 PM (VPM) &=,

Py AGPIO. BRINTELL T , AGPIO AbFAGERRE ; i , BT IReApZE . AREENMER | 25 ADC

100 FEREXPIR
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6.12.2 HEUE 5 U
% 6-15. Bl 53
fa= B B
AIOX ADC 51 %A
Ax ADC A i\
Cx ADC C fi A
CMPx_HNy LLBES T R G HF LLELR S
CMPx_HPy LLBLAS T R G HF LUELIR IEf N
CMPx_LNy LS T RGP LLELIR
CMPx_LPy e A7 RGUC T BB IEF A
CMPx_DACL Sk H A% CMPSS DAC () DAC fiith ( BRI /M5 )
T A I P il A I
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6.12.3 ¥ #3 (ADC)

UEAb PR () ADC BEHUZ —AMZUGELL (SAR) Y ADC , AT 12 fr7p e ART5K e dn MBLL i ER RN “ A
%7, BFEEEER MUX. REEORER (S/H) HEE . ﬁﬁ:{/\l@ﬁ%% HEL s B 1 L A LA DL S R L A BRI
By gy <Ry A TSRS AEE. SRS, SRR O, e ddizn. JabH
FEL B DA oAt B

£~ ADC *%ﬁ%%B@A A RAELREE (SIH) L. ADC BB &t R AE R — AN A LEE 2, W24
ADC K [E25 RAEE AT IZ4T . ADC fLE 88 5 T B 5 (SOC)( HSH TMS320F280013X SERT A FE A R =S
F T “REHU 2% (ADC)” —# () “SOC TAEFEM” —77) .

/1~ ADC E A5 LL Mt
12 fr o HER
i VREFHI/VREFLO 1 5E 1) B = 41 38 32 v
2.5V 8% 3.3V (1] ik Py R A L
i S A
HA 2k 21 MBI 2 52 8
16 AL E SOC
16 AN AJ B T ik () 45 B 27 1 s
ZAMib R YR
- BAESTENE )
- 15 ePWM : ADCSOC A 5 B
- GPIO XINT2
- CPU 523 0/1/2
- ADCINT1/2
o DA RIER) PIE Hhib
o SRR il R % T
o U EANEH | HEAS
L@%Mﬁﬁ%%&/ﬁ
- WERIFHE PR E
- /E:ﬁﬂiﬂlﬂfﬁ%ﬂ ePWM BkAZ DI RE A o AR H PRt 2 b %
- iR BCRAE IR R A

#1E
IFAREEANIEIE A AT LB ADC [ 51 St . 620 “ S| BIBC EATDRE” &7 AR & IR AL id T8 w] ]
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ADC W%l ADC B2 28 7 AEE an i 6-39 Fias.

ADCINO
ADCIN1
ADCIN2
ADCIN3
ADCIN4
ADCIN5
ADCIN6
ADCIN7
ADCIN8
ADCIN9
ADCIN10
ADCIN11
ADCIN12

ADCIN19
ADCIN20

VREFHI

VREFLO

Input Circuit

©oO~NOOODWN-=O0O ){

S/H Circuit

Bandgap
Reference Circuit
1.65-V Output
(3.3-V Range)
or
2.5-V Output
(2.5-V Range)

SOC Arbitration
& Control

Converter

=
n 2
X
X ©v
hi
o
<

ANAREFSEL
ANAREFx2PSSEL

K 6-39. ADC R GHER

SOCx (0-15)

ACQPS

TRIGSEL
Triggers

ADCCOUNTER

LE

SOC Delay
Timestamp

Trigger
Timestamp

CONFIG

Event
Logic

Post Processing Block (1-4)

Interrupt Block (1-4) I
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6.12.3.1 ADC AJf; &1

—4 ADC A& i SOC #upbfzdi] , i HoAh e & U i &> ADC Bt 45 i% . 4 6-16 Y& 24 ADC 2L &
FonT e B A0 -

% 6-16. ADC EWAIEC B 2 571

pril | GRS
s R ()
Vg AATEE (AR 12 hror i )
(ER=Z 5 AAHCE (RS SR )
ey P 9 Xt AT RS R A B A 3
i R % soct)
L b ib S 1% SOC
SRAEE TR ) % soct)
EOC 7 #& R
TR FLHR A ()

(1) X E A RDT NS AAFE ) ADC BHR AT RE2 B ADC 528 T . A% ADC i [/ 20 B A is
ITHIFRT , WS TMS320F280013x LI THIZHI# AR ZH T “HEUHAR S (ADC)” —FH)
“BRFIB BT

6.12.3.1.1 {554
ADC S5 Huimfs 5. UL VREFLO JyZEHEIE L #1451 A (ADCINX) X 3% e ai (R4 A\ L BEAT KA o

VREFHI Pin Voltage T
VREFHI
ADCINX o ADCINx
VREFHI/2 ADC
VREFLO

VREFLO
(VSSA)

Digital Output

2"-1

ADCVin

Bl 6-40. Huifs SR
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6.12.3.2 ADC BASHIERINF
&
ADC i AMARFHET VDDA + 0.3V, R ADC f A& T U | ) ADC W] g8 2t AR A1 il % oAt
WIE AT

« ADC #Aid Kt ik CMPSS £ B 5 48 , M TP HAahdtH—A A3k CMPSS Z K H 411
JHIE. £t ADC & EXTt B NS T RAE , XM T IER S FrAr 1

« 4 ADC XtidJk ADC #y NHEAT KRERT | VREFHI Kk bR S 5 S i . X T iEE B s
4 ADC ¥4t | B Vrer fai€ Tk

&iE
VREFHI 5] AR FF{& T VDDA + 0.3V, IffR IEH TAE. 1R VREFHI 5] BT B, WhEs
WOEPHZE RS | JF H VREFHI [ EE T RESTEN ST SN A OV, AT 320 ADC #5341 .

6.12.3.2.1 ADC B17%
FERVGBIT&AE TG (BRAEBAHY )

¥ WREAF B/ME HAUE BAE|  Bhr
F2800137. F2800135. 5 60
ADCCLK ( i PERx.SYSCLK ) F2800133 MHz
F2800132 5 50
120MHz SYSCLK
F2800137. F2800135. 4 SRE TR
KR F2800133 ERE
100MHz SYSCLK 3.45 (MSPS)
F2800132 :
SEREG CTRRER ] (B ACQPS il PERX.SYSCLK | F1A 50Q B/ Ry 75 s
wE)M P VREFLO 3445 75
VREFHI AT L v 24 258.3.0 VDDA \Y
PR HE L = 3.3V YUl 1.65 \%
VREFHI®
P SE v FLE = 2.5V Yu 25 \%
VREFHI % = 32QFN VDDA VDDA VDDA v
VREFLO VSSA VSSA v
VREFHI - VREFLO 24 VDDA v
PR SEAE L = 3.3V Y 0 33
WL E L = 2.5V Ju [ 0 25
i el v
A7 e VREFLO VREFHI
B = 32QFN 0 VDDA®)
(1) RFEE DIBNIE/DEF] 1 4> ADCCLK AMINKE |, 74 feififk ADC IEWiZiT.
(2)  FEMMBEEAERGT | SEEdE BB E M VREFHI 3| BKEh . FEMASRR |, B R RKE B IR Eh 2 5]
(3) 7F 32QFN 3 | VREFHI 7E 4 #% 8% VDDA |, 1fi VREFLO 7E 9 #5344 %5 VSSA. 32QFN 25 AN 37 #F pu i Sk v i =K
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6.12.3.2.2 ADC 4
TERVUSAT 54 TR ( BRAES AU )
e 24 R KA B/ME HRE BRE| B
@
ADCCLK # 4 & 1A 120MHz SYSCLK 10.1 11| ADCCLK
AP ERE 500 us
|- ] P B A 2 5000 us
1E 2.5V F1 3.3V 10 Z IA] Y) 4 isf 5 FH P 355 A 5000 us
o
VREFHI #i A\ fi7() 130 pA
I i 2 ?) 22 uF
b AE LA @) 22 uF
Bkt
I PRy 35 v P -45 45 LsB
S 5 +3
ks B iR 2 -5 +2 LSB
3 7] 18 25 4 25 () 2 LSB
B IE A RS R ) 2 LSB
ADC [f]3# 2 1% 2 ) Hi4 ADC fJ VREFHI fil VREFLO #4H[R 4 LSB
ADC [a] {2152 0) Ji4 ADC ) VREFHI fil VREFLO #5#4H[R 2 LSB
DNL %% > -1 +0.5 1 LSB
INL %2 2 £1.0 2| LSB
ADC [a]k& % VREFHI = 2.5V , [l ADC -1 1 LSB
R
VREFHI = 2.5V , fin = 100kHz , SYSCLK J§ [ X1 68.8
SNR® VREFHI = 2.5V , fin = 100kHz , SYSCLK [ 0.1 dB
INTOSC
THD®) VREFHI = 2.5V , fin = 100kHz -80.6 dB
SFDR®) VREFHI = 2.5V , fin = 100kHz 79.2 dB
VREFHI = 2.5V , fin = 100kHz , SYSCLK J§ £ X1 68.5
SINAD®) VREFHI = 2.5V , fin = 100kHz , SYSCLK ¥ & 50.0 dB
INTOSC :
VREFHI = 2.5V , fin = 100kHz , SYSCLK J§ [ 1.0
X1, #A4 ADC
ENOB®) xTEFHHLIE :bsc\;/ , fin = 100kHz , SYSCLK J5 [ 1.0 b
VREFHI = 2.5V , fin = 100kHz , SYSCLK J§ [ P
X1, 535 ADC
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6.12.3.2.2 ADC Hfte (42)
TEEVGSAT M TR (BRIES A )
SH PR B/ME AU BONE| B
VDD = 1.2V Hifi + 100mV
HIREIES% (1kHz i)

VDD = 1.2V EJiii + 100mV

B ZIE ( 300kHzZ i )
PSRR 4B
VDDA = 3.3V Ejii + 200mV 60

HREIETZ ( 1kHz i)
VDDA = 3.3V Eiji + 200mV
3% ( 900kHz i )

60

57

(1) 4 ADC ¥ A\ KT VDDA It} , VREFHI L\ i Stbin. X2 S8 R .

(2)  Hlr S RS 0805 B /INKIME B LA 8 . T2 ETIA £20% A%

(3)  MERRAHAEMA BRI RAESIERN—H4 , 5 ADC #F VREFHI 51 EARAR 51 L 10 33) SR W] B o
(4) [Fl— ADC BEELIFTAE i 2 18] 1 2 5

(5) LHHAh ADC BLHUAH LU I IR DL A
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6.12.3.2.3 4/ 5| I ADC 88
A5 K ADC HEREX SZAHAR S| IS . LN & BVEGHTEIH T XL s] T pEE R .

11.6 115
/
T 114 — N
1.4 \\ — \\ \\ TN "’/, \\\\
T \ \/ N/ 1.3 ,// /ﬁ7\ /

ENOB
N
|

|

{
N
V4

/

ENOB

AN

10.9 [~
—— EXT_25 /\ EXT 2.5
— S
106 4| —— EXT 3.0 108 EXT_3.0 L\ /
— INT_25 T |—— INT_25 \ /
INT_3.0 INT_3.0 v

10.4 107

© © © W AT ONTTIW—®M—FT 0 ON®D0 O O © @y g N 9 o - B o 0 - ¥ 0 2 Q

0888008050 855855888 3288088 <8888585838§

) <SS 2 St << BILORDID>D S ] < < = = <« S - < ® T < © & o

2 TIX LITIITZTZE z < < < < < < Tz <

ADC Channel ADC Channel

& 6-41. 64 5| i PM LQFP ({4814 ENOB & 6-42. 48 5[l PT LQFP [)45iEiE ENOB

156 11.55
—
™~
11.5 | et T 11.54 //
| /

1.4 p 11.53

=z il
13|/ 11.52

112 / ——— EXT_25 11.51 ) / /

EXT_3.0

11.1 INT_2.5 15
——— INT_3.0 / \ /
N\ 11.49

ENOB
T
ENOB

N—
™~ vV )
10.9 \ / \___ 11.48 /
10.8 \""' I - 11.47 /
EXT_3.0_VDDA
10.7 11'46como>r\owlo‘—vm‘—<roooto
2288538386208 s53I82¢28 < Q Q Q0o Q5 <O 5 5 50 g
o 5 & B = B Qars Q235 9Q Q0 2 @ ° ¢ 2 5 ¥ % 3 3 5 2 o
2 < <z ze - E E g < < < < < < 3 b
A ADC Channel = ADC Channel
& 6-43. 48 3| i RGZ VQFN [¢j45:8:% ENOB &l 6-44. 32 5[ i) RHB VQFN [%i&Ei& ENOB
108 BT XFIRI# Copyright © 2023 Texas Instruments Incorporated
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6.12.3.2.4 ADC S \AE%
* 6-17 f115 6-45 25 H 7 ADC i NFFE .

R 6-17. EHASH

iEH FAEEA &
Cp A PN A WK 6-18 B 6-21
R — HNERIEUE | 2.5V N R 500Q
on 7K 3.3V S 8600
G E— HNERIEUE | 2.5V PR IEE 12.5pF
" AR 3.3V L 7.5pF
Rs FRFRIR P BT Ko 50Q
ADC
Re 5 ADCINx
J_ Switch Ry,
AC Co T Ch
%VREFLO
& 6-45. S NIERY

N AR SR E SEPE SN , ke XEGTORFSENE. ETHEZER , 53
TMS320F280013x SLHT i FZ a1 KR ZHF M i “ Kt #ds (ADC)” —E M “IEPERAEH DRFLE R 55,
i ADC i\ HER I | 3528 C2000 MCU #9 ADC #ip A #1£41F 1% N AR

% 6-18. 64 5|} PM LQFP K EE A BE

ADC @il el
WS B2 e s

AO/C15/CMP1_DACL 77 10.2
Al 1.6 41

A2/C9 15 4
A3/C5 1.8 43
A4/C14 2.4 4.9
A5/C2 2 45
A6 1.4 3.9
A7/C3 1.9 44
AB/C11 2.2 47
A9/C8 23 48
A10/C10 2 45
A11/CO 24 4.9
A12/C1 3.2 5.7
A14/C4/ADCINCAL 24 4.9
A15/CT 3 55
A16/C16 24 49
A17/C17 27 5.2
A18/C18 27 5.2
A19/C19 27 5.2
A20/C20 27 5.2
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% 6-18. 64 3|} PM LQFP (BB FERE (4)

C F
ADC &% p (PF)
Heiess B4R Heiee B A
C6 1.7 4.2

% 6-19. 48 3| PT LQFP @ EFEBRE

ADC @i el
W B2 e s

AO/C15/CMP1_DACL 77 10.2
Al 1.6 41

A2/C9 15 4

A3/C5 1.8 43
A4/C14 24 4.9
A5/C2 2 45

A6/C6 31 8.1

A7/C3 1.9 44
AB/C11 2.2 47

A9/C8 23 48
A10/C10 2 45
A11/CO 24 4.9
A12/C1 3.2 57
A14/A15/C4/CT/ADCINCAL 5.4 10.4
A16/C16 24 49
A19/C19 27 5.2
A20/C20 27 5.2

% 6-20. 48 3|} RGZ VQFN [ BB - B

ADC @it Ce (PF)
HeB AR T P& Jmy =]
A0/C15/CMP1_DACL 7.7 10.2
A1 1.6 4.1
A2/C9 1.5 4
A3/C5 1.8 4.3
A4/C14 24 4.9
A5/C2 2 4.5
AB/C6 3.1 8.1
AT7/C3 1.9 4.4
A8/C11 2.2 4.7
A9/C8 23 4.8
A10/C10 2 4.5
A11/CO 24 4.9
A12/C1 3.2 5.7
A14/A15/C4/C7/ADCINCAL 5.4 10.4
A16/C16 24 4.9
A19/C19 27 5.2
A20/C20 2.7 5.2
110 B XEIR G Copyright © 2023 Texas Instruments Incorporated
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% 6-21. 32 3|} RHB VQFN B8 S BEE

ADC 5Ei& Kpl(E)
AR B2 BB EER
AO/A1/C15/CMP1_DACL 9.3 14.3
A2/C9 15 4
A3/C5 1.8 43
A4/C14 24 4.9
A5/C2/A11/CO 44 9.4
A6/C6 31 8.1
A7/C3/A12/C1 5.1 10.1
A8/C11 2.2 47
A9/C8/A10/C10 43 9.3
A14/A15/C4/CT/ADCINCAL 54 10.4
A16/C16 24 4.9
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6.12.3.2.5 ADC i 5 E

6-46 JE/~ T 1E F AR R~ SOC 1] ADC bl 5

« SOCO 1 SOCA et &y f FiIAH 7] (1 fik & 5 o

o R ORAERT ) B FiAth SOC IEAE# B EE#T o

o RRIEIREN LT SOCO 1 e IR ES

+ ADCINTSEL At & N7E SOCO [M#5# 25 /N 13 & — 4> ADCINT f5& ( ZhrE 2B LR CPU LA H
PIE i 1)L B E ) -

% 6-22 5t T ADC I 8iuiW. % 6-23 51|t 1 ADC I Fr.

Sample n

! |

! |

|

Input on SOCO.CHSEL W ;
! |

|

|

I

|
|
|
T
|
|
| |
Input on SOC1.CHSEL WW ‘)“L/\_:/_\
| Sample n+1 :
|
|
Il
|
|

|
|
ADCS+H  T[socol | I [ Tsoci | ] !
| | o | |
svsew MMM Ui U L Ui Ui i Ui UL
| | | |
ADCCLK I I Y O I Il A I I O O
| |
| |
ADCTRIG )l ) L) I :
| |
ADCSOCFLG.SOCO I E )] )] E
| |
| |
ADCSOCFLG.SOC1 T T | ] i :
| |
| |
ADCRESULTO i (old data) i SK Sample n i ! >
|
|
ADCRESULT1 ” (old data) ” ” x: Sample n+1 >

ADCINTFLG.ADCINTX

tear

A
A 4

A 4

A

teoc

A

tint

j
I |

& 6-46. ADC K%
3 6-22. ADC B PS5 Ui A

B L]
S+H & [FEEEIN (7]

‘ TEAZTT DIGE O | S+H IR 38 b (4 02 A5 e B I O LB o 399480 ] Hly (ACQPS + 1) A~ SYSCLK J #5175
SH H. ACQPS LKA SOC AR & |, ikt F AR SOC | tey A— A

R TIRSER B R E W, S+H A EIVEINTE S+H E N4 AT KL Bns B R &E .
M S+H B 45 2 ADC 45 R 8773 ADCRESULTxX 5 7#s KN [A] o

tLaT N , S
B AR BRI R 2 AT R E ADCRESULTX 237788 , R[] ) 2 2 i (1036 B 4 4
M2 BRI IE Copyright © 2023 Texas Instruments Incorporated
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# 6-22. ADC S8 (4)

E =4 ]
teoc M S+H & AR B R —/> ADC ¥t S+H & H ] LUTAG IR (8] o J5 2R n] DAEE B e e 45 R BT T 46
M S+H & N4 F| % B ADCINT #rE& ( WRCRE ) IR TE .
WF ADCCTLT F A48 ¥ INTPULSEPOS i B AL , tint #5545 (EOC) {55 M —5L.
tT W INTPULSEPOS 74 0, tyt K5 S+H & MBI AR — 3. Wi tyny AR L ADC 45 o A48 (I8 filok e &
R ISR SKIHL ) , MAEREMIREIUR ARG R EZ G (BN, SR ZATER ) .
402 INTPULSEPOS fiiy 0, 3 H. ADCINTCYCLE %47 8 /1ty OFFSET FBA N 0, NI{E 4 E ADCINT FREZ R & 4
OFFSET SYSCLK FWIM%EIR . iR A F F 72 R AL &k 250 3N ISR,
* 6-23. 12 T iy ADC B} )7
ADCCLK 4% SYSCLK i
A%%?;ﬁl' 2 D iled teoc tLar (E;Ir':;)u) (:gqt‘re)
0 1 11 13 0 11
2 2 21 23 0 21
4 3 31 34 0 31
6 4 41 44 0 41
8 5 51 55 0 51
10 6 61 65 0 61
12 7 71 76 0 71
14 8 81 86 0 81

(1) BRAKEBLE , 4 INTPULSEPOS 4 0, Ml tiyy 7E S+H & HJ5 89—~ SYSCLK A & L. X rlLlisiid 5 A\ ADCINTCYCLE %774
(] OFFSET B REMAE .
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6.12.4 B E LR

6.12.4.1 J5 (B 1E/BE5 T HHE AT /7

REAERRR T TN &8R4, BEERBET S ADC N EERITREE |, FHEi T #2240 B s iR
o ESTR AR RS AT R FERS |, ADC D520 2 “UR FEEAR A REIE 7 28 A SR ) [A) S SR

6.12.4.1.1 (B FfLIREIR4FIT

RGBT TIE (BRAESAHY )

¥ WA B/ME HWAUE BAE Efr
N ERFEME (-40°C & 30°C) -15 +2 15 °C
W EBEfE (30°C % 85°C ) 9 2 7 °C
o Wb FEHE (85°C & 125°C ) 5 +2 8 °C
Tace TR BE G BE
P HE ((125°C % 140°C ) 6 +2 12 °C
Sh I (-40°C & 30°C ) -8 +2 10 °C
SHEE (30°C % 140°C ) 5 2 8 °C
Ja BT[]
tetartup ( TSNSCTL[ENABLE] % % 500 us
FEIR AL IR )
tacq ADC RAE I [i] 450 ns
M4 BRI IE Copyright © 2023 Texas Instruments Incorporated
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6.12.5 [LE BT R4 (CMPSS)

FLHES T 248 (CMPSS) HIBLLL LB AN SCRr FRLBR AL B, 3K 28 L 0 T (R A Sl . T R Ui T K]
HORIE L H b 1) 4% 55 L P S AR

ZAS A S H RN RS 1 CMPSS #ibk : CMPSS #1 CMPSS_LITE. iX&efdidedt Fl—ANE 284y | (B2 5k 1
H5E# CMPSS #53#F , 1 CMPSS_LITE A5 A K.

L T RAE T 2 MM E . BN TFRABEEHALELS . P 12 £ DAC ( CMPSS_LITE SEfi 2
9.5 [N DAC ) A N BT I 8. Z T RGEEEH — MR A AR (NRTHER CMPSS itk ;
CMPSS_LITE SEBIFHASCRE ) o« U BRI R A “H” 8 “L” F£ox , Hf “H” RFEHHET, “L” %
RHEF . B LA RS AR 2 A I — AN B, 87 IE S N 110 B TR 2 75 K T U i I L S o BRAE 2R 1 IE B N
—/NANER GBS (152 %] TMS320F280013x LM il #Z ] #s i R ZHFH PRI B 7754 —% , THREHT
CMPSS M2 B S IET ) » S AT EHAME 5 sk n] mfE 261 12 7 DAC IK3h. &AL ssdm A 2@t —
ANA] YRR B DB 2 | IR AR AT AL ROV (E S . I R TN, AT DL R IR . — MR
KA ST TE8Z T 29D R s 3t v 12 72 DAC 18 (X IR 52 % CMPSS fiidkk ; CMPSS_LITE
SEBIHATERE ) -

&/~ CMPSS .7 :

PR LL s A

PN AT R AR 3£ E 12 £i2 DAC ( CMPSS_LITE 524 - 9.5 {74 %% DAC )
— AR R AR (PR 5E % CMPSS ; CMPSS_LITE Szl E¥%E )

PN EUTIE UL 2% |, 65536 it RUE I 2R IS 15 43 45

RS T 5 EPWMSYNCPER [A]25

fefigim it EPWMBLANK ¥ BiE RS 5

Res ks 5 SYSCLK A2

REf% B A7 5

REfS S i

A I P S N\ vty A FH IR i

A 3 FE T A S 5 i ME DAC JXE ELE 2R RN

AT FRAE MR 51 B _EAd AR B~ e & 2% DAC #irt CMPx_DACL (AN PR #4r 524 | ANfg 5 Ee i ohRg [RImHdi )

6.12.5.1 CMPSS #E# 715

ZAS LB RS [F] B 5 () CMPSS #5t : CMPSS ( 52 ¥4 ) 1 CMPSS_LITE ( Lhfgfith HAEREREMT ) » &
6-24 R T IX RS TR E I ZE R

& 6-24. CMPSS 1 CMPSS_LITE 4 Hh5

ik CMPSS CMPSS_LITE

o HLSP ARG T B A 38 = =

12 fir ki DAC = & (9.5 ARk )

DAC RHE 4 2 &

S5 3R ALK DAC % B ( EEE ) &

IR Es P P

PEBE SEREVERE (15200 CMPSS P e s <45 E | PEBEH FTFEMK (1525 CMPSS_LITE Lhicsd

%) AR )

6.12.5.2 CMPx_DACL

—1tb CMPSS e sz 3 Hr g2 vh 25| 1) DAC %itli. CMPSS #EH i1tk CMPx_DACL % i F 45 2 CMPSS #
B DAC. Mk EH CMPSS s£ft) DAC %t |, %326 i Frf Hol CMPSS i Thag# A ml H

ARG E ST ) CMPx_DACL 52451, 52 b B0 5/ Ry 5 2 32 1) DAC 41
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= DAC #iHiThEe | 1317 CMPx_DACL HIZEM %t H THFME 355y
6.12.5.3 CMPSS #£:/4&

~ CMP1 HP Comparator Subsystem 1
; CMP1_HN Digital
Filter @
e
Digitalf—T@®
LN .
e CMPI_LP Filter |+@
e—CMP2_HP CMPSS_LITE 2
e—CMP2_HN Digital
Filter @
Digital
e—CMP2_ LN ol
CMP2_LP Filter |—+@
|
|
|
|
|
|
|
e—CMP4_HP CMPSS_LITE 4
e—CMP4_HN Digital
Filter @
e—CMP4_LN Ei'lfgf'::
P CMP4 P
6.12.5.4 7 HE/K

CTRIP1H
CTRIPOUTIH

CMP1_DACL

CTRIP1L
CTRIPOUTIL

CTRIP2H
CTRIPOUT2H

CTRIP2L
CTRIPOUT2L

CTRIP4H
CTRIPOUT4H

CTRIPAL
CTRIPOUHAL

CTRIP1H
CTRIPIL
CTRIP2H

CTRIP2L

CTRIP4H

CTRIPAL

ePWM X BAR

ePWMs

CTRIPOUTIH @&———

CTRIPOUTIL @&—

CTRIPOUT2H @&——

CTRIPOUT2L. @&——

CTRIPOUH#H @&—

CTRIPOU4L @&———

Output X BAR

GPIO Mux

& 6-47. CMPSS %8

CMPSS {75 HEE i 6-48 . CMPSS_LITE 5 HEE W& 6-49 s .
« CTRIPx (x= “H” B “L” ) {55%#3] ePWM X-BAR , I -T- ePWM BkAsm S . B £ 4% ePWM X-BAR %

A E REE S, 1

HIFERZZFH R« A K 5 A 28 (ePWM)” —%
« CTRIPXOUTx ( x= “H” 8¢ “L” ) {55 &35 X-BAR , HIT4M8ES . EL2H kM X-BAR £ %5 4

MEREMEESR |, 7§

Z:[i] TMS320F280013x SL#] il 17 #518 K 25 FHf TMS320F28P65x LM 1#i#

Z: il TMS320F280013x SLiT it #7#)as 1E R 24 T /f TMS320F28P65x SEiT il f# as e K
ZHTH ) BRI (GPIO)” — .
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COMPSTS[COMPHSTS]

To LPM Wakeup COMPCTL[CTRIPHSEL]

COMPDACHCTL[RAMPSOURCE]

COMPDACHCTL[DACSOURCE]

EPWMI1SYNCPER ;l\
1
2

—EPWMZSYNCPER EPWMSYNCPER_H

EPWM3SYNCPER o

-1 EPWMBLANK_H o
AND

EPWMnSYNCPER n-1 COMPDACHCTL[BLANKEN]

COMPDACHCTL[BLANKSOURCE]

EPWM1BLANK \Ol\
EPWM2BLANK | ;
EPWM3BLANK |5 [ |
EPWMnBLANK | )

COMPDACHCTL[RAMPSOURCE]

COMPDACHCTL[SWLOADSEL]

CMPXDACOUTEN

COMPCTL[COMPHSOURCE]

COMPSTSCLR[HSYNCCLREN]

COMPCTL[ASYNCHEN]

0—0

ASYNCH
0)_CTRIPH
SYNCH | ) [oemwmran
COMPSTS[COMPHSTS]
2| _CTRIPOUTH
3

COMPCTL[CTRIPOUTHSEL]

COMPSTS[COMPHLATCH]
OR

COMPSTSCLR[HLATCHCLR]

1

COMPSTSCLR[LSYNCCLREN]

COMPCTL[ASYNCLEN]

CMPx_LP

CMPx_LN

COMPSTSCLR[LLATCHCLR]

OR
COMPSTS[COMPLLATCH]

CTRIPL

To EPWM X BAR

CTRIPOUTL

To OUTPUT X-BAR

COMPCTL{COMPLSOURCE]

Note: Enabling the DACLto 3 pin
isables allother functionaly
Enable DACH, both COMP, the Ramp

(from Analog

COMPDACHCTL[SWLOADSEL]

DACHVALA

Generator, and the digtal filters

& 6-48. CMPSS i 7 iER

TolPMWakeup ~ COMPCTL[CTRIPOUTLSEL]

COMPCTL[CTRIPHSEL]

ASYNCH

CTRIPH
To EPWM X BAR

SYNCH

[ 12-bit

EPWMI1SYNCPER \Ol\
1
2

—EPWMZSYNCPER EPWMSYNCPER_H

EPWM3SYNCPER o

- EPWMBLANK_H =
AND

EPWMnSYNCPER n1 COMPDACHCTL[BLANKEN]

COMPDACHCTL[BLANKSOU

E

CE)

EPWM2BLANK
EPWM3BLANK

EPWM1BLANK \Ol\
1
2

EPWMnBLANK | )

(1) CMPSS_LITE Reference DAC is 9.5-bit effective

COMPDACHCTL[SWLOADSEL]

DACLVALA

| PACH")
CMPx_HN

COMPCTL[COMPHSOURCE]

COMPSTSCLR[HSYNCCLREN]

COMPCTL[ASYNCHEN]
0—0

COMPSTS[COMPHSTS]
CTRIPOUTH
To OUTPUT X-BAR

COMPCTL[CTRIPOUTHSEL]

COMPSTS[COMPHLATCH]
OR

1

COMPSTSCLR[LSYNCCLREN]

COMPSTSCLR[HLATCHCLR]

COMPCTL[ASYNCLEN]

COMPSTSCLR[LLATCHCLR]

OR

COMPSTS[COMPLLATCH]

COMPCTL[CTRIPLSEL]

o EPWM X BAR

SYSCLK

CTRIPOUTL
To OUTPUT X-BAR

COMPCTL[COMPLSOURCE]
COMPCTL[COMPLINV]

&l 6-49. CMPSS_LITE 5 HER

15N FEHE 12 i DAC #5 LARE T o465 1 v T BBl 0 4 7 L B B A B . — 12 CMPSS SEISE f2 VP44 IE DAC
A 14 B 11—/ LA PR U5 DAC. EKFR L T o BT oA, CMPSS BUAThAEHS AT/, (4% DAC. P
AN . RIUE R IETES . 2% 12 £ DAC Wi & 6-50.

COMPCTL[CTRIPOUTLSEL]

Copyright © 2023 Texas Instruments Incorporated

fxriR . 17

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132

English Data Sheet: SPRSP63


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132
ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

VDDA

DACREF

DACHVALA

VSSA

12-bit
DACH

> DACOUTH N
To COMPH

DACLVALA

12-bit
DACL

> DACOUTL
To COMPL

Kl 6-50. % & i HER
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6.12.5.5 CMPSS #$#ERIN /7

6.12.5.5.1 CMPSS Lt 5% By & ek
R VGBITHAF TG (RIS E Y )

BH TR B/ME il B LA
TPU |t 500 us
ELAz s (CMPINXx) 3t [ 0 VDDA Y
U N g (1) (s 5 2% 22 RS, ARSI BB 50mV -20 20 mv
1x 4 12 20
) 2x 17 24 33 LsB
3x 25 36 50
4x 30 48 67
- N I 21 60 N
FHE IR (8.25mV/us) 30 ns
PSRR LU L ik 250kHz 46 dB
CMRR FEAEHHI L 40 dB

(1) CMPSS DAC HIfERfE R 2 iR WFEEHE. BRIk , IRVPKLEE CMPSS DAC JEifE i M AR IR IE F T A LB o i A\ 5 C L

6.12.5.5.2 CMPSS_LITE b B S e
R VGBIT A TG (RIS E N )

B% AR BME ST BoAME Ay
TPU | i AR 500 us
FL % 24\ (CMPINxx) 3 0 VDDA v
LI\ Ao B i 2 O 1= 20 20 mV
1x 2 10 19
2x 8 20 34
3x 15 30 51
iR 4x 20 41 70 mv
5K 26 52 88
6x 32 64 109
7x 38 77 131
- ) A W 21 40
B IR (8.25mV/us) 30
PSRR R I B ik 250kHz 46 dB
CMRR SEREA I L 40 dB

(1) RWEMNT A AR E .
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CMPSS LB DL R e s AR

N—P:— Input Referred Offset

| |
CTRIPx | |
Logic Level | I CTRIPx = 1
N !
|
|
|
|
CTRIPx = 0 |
I | . COMPINXP
T T
0 CMPINXN or Voltage

DACxVAL

&l 6-51. CMPSS Ht#38 U N N HERI RS &

|
:4—»1— Hysteresis

| |
CTRIPx | |
Logic Level | | CTRIPx = 1
4 < < >
r N
A 4
CTRIPx=0| R R
) - ! ~ ! , COMPINXP
0 CMPINXN or Voltage
DACXVAL
& 6-52. CMPSS Huii 28R i
6.12.5.5.3 CMPSS DAC #4054
TE@VUSAT 564 T AR ( BRAES AU )
¥ WA %A B/ME JRUE BAfE X4
CMPSS DAC %t it PA) 8 v 0 VDDA \Y
s R R () -25 25 mv
EpAR ARz -2 2| FSR @4tk
#1725 DNL LB IE S R >-1 4 LSB
A INL LR TE 3 A -16 16 LSB
R A i R AR R AR E F 1LSB 1 us
g 12 fir
. HH ] — CMPSS 55 pi 1 L A s i) =k
o @ -
CMPSS DAC fith T3i CMPSS DAC 111 4 31 2 52 100 10| LSB
CMPSS DAC T-#Hti @) 200 ns
(1) A& NEUE IR E
(2) TEELEESBET S — B TE PN, CMPSS DAC #ith T g & tHBL TR 2
6.12.5.5.4 CMPSS_LITE DAC %S itk
TERRVUEAT 24 NS ( BRIEA A UL )
8 WA B/ME JRIE BAE XA
CMPSS DAC #i 15 [l 0 VDDA v
R R () -25 25 mv
FAI AR IR 2= () 05 0.5| FSR H4rtk
#1725 DNL L IE S -5 5|LSB (121 )
#2 INL L IE s -7 7|LSB (12 17)
B4 TUE (B R ABIR 2 ) 35 i\
120 B XEIR G Copyright © 2023 Texas Instruments Incorporated
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6.12.5.5.4 CMPSS_LITE DAC 5S4 (42)
TERVUBIT A TS (RIS G )

28 JUBREH- B/AME RS BRE Ffr
per=LRgi| R SR ER 1LSB 1 s
AP 2 o
(1) EE LB R RR 2.
(2)  HRma RNy 9.5 S0 R P
6.12.5.5.5 CMPSS R~ & &
4500
Actual DAC Output
Ideal DAC Output
000 |-
3500 |- P 7 }
2000 |- //"' -
@ "
& 20 el
]
O 200} -
g P
1500 f= L ~
1000 = P /"//
o -
I Offset Error
PR, 1 1 1 1 1 1 1 1
[} 500 1000 1500 50 2000 3500 4000 4500

2000 2500
Programmed DACVAL (LSB)

& 6-53. CMPSS DAC #&REE
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4500 4
Actual DAC Output
Ideal DAC Output
7 A
-
s
3500 |— -
///
2000 f— e ~
/
& L
&8 o i
H A |- Ideal Gain
3 e
Q 2o 7 — Actual Gain
o ’,/
P
1500 p= ’//,»’
//
1000 f= - e
| S -
> v
0 ] ] ] 1 1 1 1 1 ly V¥
[ 500 1000 1500 2000 2500 3000 3500 4000 4500

Programmed DACVAL (LSB)

K 6-54. CMPSS DAC ##si25

4500
Actual DAC Output
------ Endpoint Corrected Ideal Linearity
Ideal DAC Output
4000
e g
P
v
2500 f— e
e
«’/
»r/(
s
2000 |- A
o
L
-
o /{.«*/
9 2= el
=
= P
3 A
Q o= //_/ ‘
a P 4
st
1500 = // .
e
.—;/; i
1000 |- A
A
_/ff
e
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] S
e
A
0 1 1 | 1 1 1 1 1 1
[ 500 1000 1500 2000 2500 3000 3500 4000 4500

Programmed DACVAL (LSB)

Kl 6-55. CMPSS DAC #4£RM

6.12.5.5.6 CMPSS DAC & iRE

2 R R AR g A N 3 DAC I, BYER K /NAT DIAR # BFH 75 3R 12484k . BT DAC HIBNY R KNI T B RE 5
e, BRIt , Rtk CMPSS DAC #7851 T4F M % A A E s . FInp A A& 6-56 1] LAR
PEANFY) RAMPXDECVALA {8 , $24tA 5¢ 5 BARME 2 (B T i R R ZE 4R 5.

DYNAMICERROR = (m x RAMPXDECVALA) + b 3)
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% 6-25. DAC B KFIBRET

ARXSH B/MH (LSB) BoAME (LSB)
m 0.10 0.18
b 3.7 5.6
&iE
FiRRZE TR T B AR AT K SYSCLK. @R K SYSCLK BARZ4T , W “m” 5% 22 IS AH B 1
#z,
300
Max Error
250 Min Error ///
g 200 //
L% 150 /,/
£
§ 100 // /4/
pd —
50 -
> |
00 200 400 600 800 1000 1200 1400 1600
RAMPxSTEPVALA
K 6-56. CMPSS DAC F&ARE
6.12.5.5.7 CMPx_DACL 2% Hi BI3E1T &4
FERVUBAT 21 RIS (BRAER A BT ) ()
ZH A1 B/ME SR BAE AL
RL FH BH 97 % (@) 5 kQ
CL P 100 pF
R, =5kQ 0.3 VDDA - 0.3 v
Vout 2k R VI G
R. = 1kQ 0.6 VDDA - 0.6 v
FEr @) VREFHI 2.4 2.5 5 3.0 VDDA \Y

M

@)
(©)
4)

[EREAT IR BERAL -

DAC "] LABEZfe/y 1k Q RUBEIE G , (Bt A 2 2 B R
1X7& DAC Itk T . DAC W LI APk AN |, i T empas iR, itk v Hop AN S 2

AT AT R PSRR £ , VREFHI Fi/hT- VDDA,

6.12.5.5.8 CMPx_DACL Zriif t ) s S5 4
FER VOB AT TR (BRAES AU ) @)

HAYERAE VREFHI = 3.3V #l VREFLO = OV R4, BrAE 53 4NEM . 7£ VREFHI = 2.5V #1 VREFLO = 0V 5644 X i MEFI R

2% THRZ BME A Bl B
B
SEERE) 12 i
R 1 1 muv
Bl kb e & 1.5 V-ns
o e R L B o O3V % 3V IR 2| s
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6.12.5.5.8 CMPx_DACL ZZm# i SRt (482)
HERVGBIT A TG (BRAEBa3m ) O

SR YR %A B/ME HAUE BAE Hhr
FRA AR E BT A 1/4 W E R gj gLSSVBE 0.75V ImiasE 1.6 us

BN f)EE S M 0.3V F] 3V ) e 2R 2.8 45 Vius
GRS (1 5E I ] 5kQ fiF 328 ns
TPU b HL ] TR A 500 us
Bt
ke & W aiRE - 100 100 mV
Gain W5 inzE@ -15 1.5| FSR H/rlk
DNL o AR etk CLE IE 3 5 -2 2|LSB (1211 )
INL AVAE |2 LB 1E i A -7 7|LSB (12 fi )
SRR

Un\lOOHz F 100kHz fIFA%> 600 uVrms
A H g 7 W=

10kHz I (1 1ige 75 % i 800 nVrms/ v Hz
SNR B 1kHz , 200KSPS 64 dB
THD SRR R 1kHz , 200KSPS -64.2 dB
SFDR T BB AV 1kHz , 200KSPS 66 dB
SINAD (S EL AN 2 B EL 1kHz , 200KSPS 61.7 dB
PSRR s T E ) Hif 70 dB

100kHz 30 dB

(1) T RAE VREFHI

EHEAT IR BRAL .

(2) HERRZE AL L T N A .

(3) VREFHI=
@) 1M

= 3.3V fil VREFLO = OV B JIf3K) , BRIESISMEW . £ VREFHI =

3.2V, VDDA = 3.3V DC + 100mV 1EiZ.

( A ) .

2.5V fil VREFLO = OV &4 F X e/ M Fl oK
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6.13 = HISM

6.13.1 SRR K T H]2% (ePWM)

ePWM A3 42 H ML A0 T3 & Th VR 22 B ) LT R S oo i i A ELA A7 BRI (X et 57 B AT DA
—HIBITER— RS ) BE/MERM ML | ePWM 4 8BHLEE0S UL /N CPU TF84 A2 B 2% 10 Bk o 6 2 U8t
o ePWM 4 ) — e S EFRE AR JEXAEKR. RGP TR, SR X hEEM 4 R 725
HE IR

EhiZ etk B ePWM Al eCAP [F25 7% |, il RiE LRI Z> ePWM Fl eCAP fibk | Jf ] £Eix Be i He oy i3E47 =) 1 )

a1k
2z

6-57 JE~ T ePWM e, K 6-58 E/R T ePWM BhAS# N g4z .
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Time-Base (TB)
TBPRD Shadow (24) TBPRDHR (8) EXTSYNCIN ePWM | EXTSYNCOUT
TBPRD Active (24) SYNC 1=
Scheme
L []_ CTR=PRD
EPWMxSYNCI_[ |
= TBCTL[PHSEN] / TBCTL[SWFSYNC]
L?p"/grxl; 0 o DCAEVT1/sync®
(16 bit) e DCBEVT1/sync®
CTR=ZERO
TBCTR
Active (16) CTR_Dir CTR=PRD— ——» EPWMX_INT
T TBPHSHR (8) CTR=ZERO —
16 8 CTR=PRD or ZERO— EPWMxSOCA
= On-chip
. Phase CTR=CMPA—| Event EPWMxSOCB
TBPHS Active (24) Control CTR=CMPB ) T;\g%er ° ADC
n
CTR=CMPC Interrupt
Counter Compare (CC) L v v CTR=CMPD—>  (ET) ADCSOCOUTSELECT
- CTR_Dir—» v
Action —_—— —_m
CTR=CMPA Qualifier | DCAEVT1 -SOC(A) I Select and pulse stretch
» (AQ) DCBEVT1.soc® [ for external ADC
CMPAHR (8) L=l
16 v v HiRes PWM (HRPWM)
CMPAHR@®) | |+ L — — — — — — — — |
CMPA Active (24) »l ADCSOCAO
| | —»ADCSOCBO
CMPA Shadow (24) EPWMA |t — ——fpt —— — — BN EE—— T» ePWMxA
|
- Trip |
CTR=CMPB | | Dead PWM
—,—L » | Band Chopper Z_Io_;e |
CMPBHR (8) (DB) (DB) (12) |
16 |
CMPB Active (16) EPWMB [N I EN L p — — — — +> ePWMxB
CMPB Shadow (16) :!_ )
CMPBHR@®) | — — — — — — —
.
TBCNT (16) _[].CTR=CMPC CTR=ZERO —¥] EPWMx_TZ_INT
> —_—— === — TZ1t0TZ3
» | DCAEVT1.inter —
. «— EMUSTOP
CMPC[15-0]‘{ 16 | DCBEVT*.inter — -
| DCAEVTZ.inter — CLOCKFAIL
CMPC Active (16) | DCBEVT2.inter &EQE’XERR_ _
CMPC Shadow (1) || | ~ — — — —— «—| DCAEVT1.force® 1
«—| DCBEVT1.force®
TBCNT (16) [ .CTR=CMPD «—| DCAEVT2.force®
> «—| DCBEVT2 force®™ |
CMPD[15-0] ]( 16 :
CMPD Active (16)
CMPD Shadow (16)

A, XA ePWM %7 L (DC) THEBARYE TRIPIN i\ BP A4 &K
& 6-57. ePWM TR N H M5 5 H&E
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_’ | -
GP.IOO Async/ v
° Sync/ Input X-Bar
. +Ei
GPIOX — Sync+Filter >
FTTTT] 11 |L|L‘<L<|“L§|o —Other Sources
~AOTWO MO TN FT 22
EEEEEE EESCEECLEL
211dal diilgzaaaan —INPUT[1:16
£ZZ2zZzZzZ Z22Z2ZZzzZzZ=zZ2
YYVYYY | [ VYV
[ XINT1
» XINT2
ADC g Pp| XINT3
Wrapper(s)
XINT4 PIE
»
PWM € EXTSYNCINT P XINTS
Sync Mux [€ EXTSYNCIN2
P TZ1 EPWMINT >
< TZINT >
P TZ3
P TRIP1
p{ TRIP2 €— EPWMx.EPWMCLK
TRIP3 €4— PCLKCR2[EPWMX]
» TRIP6
€— TBCLKSYNC
INPUT[1:14]— < $E:Eg €— PCLKCRO[TBCLKSYNC]
CMPSSx.TRIPH—p TRIP7
CMPSSx.TRIPHORL—» »| TRIPS
CMPSSx.TRIPL— » TRIP9 Al
ADCx.EVT1-4—ppi » TRIP10 SPWM
ECAPX.OUT—}» eXP_‘éVa":' P TRIP1T \iodules
P TRIP12 ADCSOCAO Select
—
EXTSYNCOUT— ADCSOCBO Select
ADCSOCXO—P
SOCA ADC
Reserved— TRIP13 sSOCB Wrapper(s)
ECCERR—P TRIP14
P{EVECTERROR—| TRIP15
EQEPERR—P| TZ4
CLKFAL—P TZ5 EPWMSYNCPER CMPSS
EMUSTOP—» TZ6 Blanking Window

| 6-58. ePWM B3z N3
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6.13.1.1 Z#)5) i a4

fEBZ281E F ) ePWM Fil eCAP [H20 77 %, W RG> ePWM 1 eCAP fibk | FEAT 78X S48 py iE4T R 35 1)
. K 6-59 Boan TP TR,

TBCTL
SWFSYNC al| S| &
= > O
CTR=ZERO 2E12e|| &
ol[-&ll 4
CTR=CMPB salle8l| 8
CTR=CMPC 6|z 3| 2 my
81l o]l o Q
CTR=CMPD of] a2 oLR e
DCAEVT1.sync \{ One Shot (é
DCBEVT1.sync > o Lateh 2
P Set Q 3:)
EPWMSYNCOUTEN e
» 1 ;
SWEN )— 2
'_
ZEROEN 1
CMPBEN 0 N
» 1 EPWMxSYNCOUT
CMPCEN | 1 .,
CMPDEN >0
DCARVTIEN 1 —
TBCTL2[SELFCLRTRREM]
DCBEVT1EN 4':)—
A /
Disable —— Rg;ei;;r‘_
EPWM1SYNCOUT —— 0
!
|
EPWMxSYNCOUT ————» > EPWMXSYNCIN HRPCTL[PWMSYNGSELX]
ECAP1SYNCOUT ——» CTR=CMPC UP
|
| CTR=CMPC DOWN
ECAPYSYNCOUT —— CTR=CMPD UP EPWMxSYNCPER
‘ .
Other Sources —b/ CTR=CMPD DOWN CMPSS
DAC

EPWMSYNCINSEL

Note: SYNCO and SYNCOUT are used interchangeably

] 6-59. [F2DHELEM

HRPCTL[PWMSYNCSEL]

CTR=PRD

CTR=ZERO
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6.13.1.2 ePWM BRI F

BRMANREFSEIIUN |, WESHE “BHMmARFER” £.
6.13.1.2.1 ePWM B} FRER

B/AME  BKE| B
=¥ 2tEPWMCLK)
twsynCIN) [)25 % N ik 9 [A] 25 2t EPWMCLK) JA
4 N BR 2 A 1teepwmcLk) + twiasw)
6.13.1.2.2 ePWM FFac45i
TR VISAT A TR ( BRAES AW )

250 ®AME  BKHE| By
twEwm) Jik b PRI ), PWMX B S o P ST P T 20 ns
twsyncour) IF) 25 4 H ko 8ts(syscLk) JEHA

TR IE) AR B B PWM 5l 5 B
tarz-Pwm) SEIRITIE] | BRGNS 1) PWM S B 25 ns
LEIRBF ], BEAR A N £ PWM =BT

(1) 5L 20pF f1#.

6.13.1.2.3 Bhim XA
BHRINREFSEPRY |, ESH “@BRMANFER” &,

6.13.1.2.3.1 BE X BRI /FRER
B/ME BOKNfE | Bfr
S 1teePwMCLK) JEI
tw(rz) Jik i RFEI ), TZx 4 AR HLF L 2teEPWMCLK) JE3
PR 2 1teepwmeLk) + twaasw) JA

6.13.1.2.3.2 PWM E A FFHER /75

e /NN N N S\
\

\
\
\

tw(rz) |

“—"L tarz-pwm)

pwm® X X >‘

A. TZ:TZ1. TZ2. TZ3. TRIP1 Z TRIP12
B. PWMEIRBHAMFTE PWM 5. TZ BT s FR PWM SUHIRESIYCT PWM WE .

& 6-60. PWM & [HASHHIE
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6.13.2 H PRIk 2% (HRPWM)

A PR HESE IR 2 % , HRPWM FE MR R TRIAL IRE RN G & T 2 R SEIB 2 . X T4 ePWM
B, HA P HR f i

© I A B HR A RSB X 45

* IHIE B B HR (572 RIS X 2]

HRPWM HEERFZfE PWM 23R (I TRDRIFE ), B HER W AL T AL e 80s PWM J5 3R FTREIA B 73 HE 3
HRPWM B 50

o RRP & TG T T PWM I [R] 7 3 2 g

o BCTHREVT T HOLNE (A AR I ) DL , DASEBLER R TR )

o EIEX ePWM BIHLFTEEL AL By ARAL. FSUIRIZE DX 2 474 47 FR o ) SE DTS 200 ¥ IeF I b JB2 42 ) Bl 3 v

s
6.13.2.1 HRPWM & <15/
6.13.2.1.1 F5HEE PWM $HiE
2% B/ME JUEME  BKME| #fr
Mol R (MEP) 54 150 310| ps

(1) MEP SKAEFEM Vpp LB SB/NT K. MEP 5K BEIR E 6 w0 R EE S (¥R A 380, R B8R 14 T B AR B P (1 e 1T ks o
fi Fl HRPWM H5 1 ff8 F S2 %A% F MEP LU A4k 28 (SFO) it Bk shiik. B IR RAN R SFO Mt EAE S | iE3 0
TI %AEEE . SFO ZhAEA B 78 HRPWM iz47 I 3h &l i+41> SYSCLK A ) MEP 5%,

6.13.3 M ADC ¥R 3l B S BRI 7
6.13.3.1 4} 35 ADC #8550 7F K4t
FEREVUGSAT 26 N AT (BRAES A BT
¥ B/ME BAlE| w0
twapcsoct) [ iebfsent 1s) | ADCSOCKO f6eL ¥ 32tysyscLk) I

6.13.3.2 ADCSOCAO z; ADCSOCBO #//5F/&

,‘—ﬂ_ twapcsocy)
ADCSOCAO ! |
or \ 4
ADCSOCBO

& 6-61. ADCSOCAO =i ADCSOCBO i F¢
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6.13.4 1R EIHIR (eCAP)
eCAP FRHL 45T

D& e e MU R B (91, G IR AR SR IR IR BE AL )
37 A S Pk 2 ) 8 R 2 ) 0

ik b Py A 5 B4 AR o 2 B

AR B ol 2 i R P AL L A SRR Y PR B SR AR

REAL eCAP FEHURFPEALEE

4 HAFI A A (A 32 4)

LGMNEIRFE | e G FRVYAFr B I [ B SR 2R F
Xt 4 ANFAEF AR A FAFREAT T
FIRREZIE 4 AFAFI HEL

FEIRIEDY 4 [ROEIA S s Hh DL S 2R SR I [RI K

28355} B [a) R 4R
o (A) B )Rk R

LR T RAEBN , eCAP B AT HC & O HliE PWM it

2% eCAP MUt ThAsiEIT 0 2% eCAP 75358 | 80 7 LA 45k

HHL RS E AL

- [ ECCTL2[CTRFILTRESET] 5 A 1 &G FHAFd I8 8. BEOTHHE AT Wibr £ . Bz
THIEAERIRE .

PR EE RS

- BT PSS (ECCTL2 [MODCNTRSTS])) #8754 T R ME A HE 75 /7 8 . 7E 0 28 eCAP w1 | Jovk 1 A
BT BRI S AR

MNZHE S

- ECCTLO [INPUTSEL] i£#t 128 Mo AE 52— , HEIE1E N TMS320F280013x SLH] #5751 AR 2 FH
o “HERE AL (eCAP)” —E [ “AlE eCAP #3451 H” —15.

EALLOW {44

- EALLOW {4 OB 5 2515 N T 4E4F 5 0 Bt | i E
DEV_CFG_REGS.ECAPTYPE DU#iX s 27 fF 28 AN 2 (R

2 2% eCAP i shfeE Tt 1 25 eCAP 52358 | 3h0 T LU R
* W7 ECAPXxSYNCINSEL Z1F#

- NES eCAP ¥ T ECAPXSYNCINSEL Z /745 LA AT SYNCIN. £/~ eCAP 1] LI — AN Huph )
SYNCIN {£%

—_
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6.13.4.1 eCAP 7 HE/A

(‘ ECCTL2 [ SYNCI_EN, SYNCOSEL, SWSYNC]
ECCTL2[CAP/APWM]

ClRPHLS |  mmm——————————— -
(phase register-32 bit) I APWM Mode |
ECAPXSYNCIN —pf © | I
& OVF|—» CTR_OVF I I
2 . . CTR[0-31] —p]
ECAPXSYNCOUT <¢—| TSCTR | [0=31] PWM
(counter-32 bit) | I Output
RST Delta-Mode I PRD [0-31] —— ] CoLr;;ire H X-Bar
| CMP[O-31] —— |
32 | :
» CTR[0-31] | CTR=PRD ‘J I
| CTR=CMP <——! I
32 e ___ ]
—“ PRD [0-31]
HRCTRL[HRE] '/ ECCTL1 [ CAPLDEN, CTRRSTX]
32
»
> 32 CAP1 LD1 Polarity
(APRD Active) LD Select
»
APRD 3
shadow VAR —
HRCTRL[HRE] 32 CMP [0-31]
32 HRCTRLIHRE]
> 32 )
CAP2 LD2 Polarity
i LD <}«
(ACMP Active) Select Event ¢ gg\]fnr:es
Prescale
y Event
32 ACMP ven
qualifier 16
HRCTRL[HRE] shadow ECCTL1[PRESCALE] < Input
X-Bar
32
» Polarit;
32 CAP3 LD3 Sele cf
(APRD Shadow) P
HRCTRL[HRE]
32
>
32 CAP4 LD LD4 Polarity
(ACMP Shadow) Select
4 Edge Polarity Select
ECCTL1[CAPXPOL]
\ 4 4
l¢— ECCTL2[CTRFILTRESET]
Int.errupt Continuous /
Trigger Oneshot —» MODCNTRSTS
;I"d ¢« CTROVF Capture Control
ag _
ECAPX Control CTR=PRD
(toePIE) ¢ CTR=CMP
— ECCTL2 [ REARM, CONT_ONESHT, STOP_WRAP]
Registers: ECEINT, ECFLG, ECCLR, ECFRC
SYSCLK —P Capture Pulse
HRCLK —W] HR Submodule
ECAPx_HRCAL <« o HRInput
(to ePIE)
&l 6-62. eCAP H1EE
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6.13.4.2 eCAP [F#

TR —AN AL SYNCIN J5 , eCAP #Er] LEAHFIZE . eCAP [ SYNCIN 5 AT LA #44: [7] 25 4 N\ B A1 [
SN, AEE S ANE ST kE EPWM. eCAP 8¢ X-Bar. K 6-63 iz~ , SYNC {55 H ECAPx X

ECAPxSYNCINSEL[SEL] o7 H [ # 5E X

o

ECAPx
Disable—p1 0x0 ” ECAPXSYNCIN
|
ECAPXSYNCIN i ECCTL2ISWSYNG] o EPWMxSYNCOUT
Signals ! > EXTSYNGCOUT
| STRPRD ECAPXSYNGOUT >
(EPWM, ECAP, ! Disable
INPUTXBAR, ...) | Diatlo A
|
—p{0xn SYNCSELECT[SYNCOUT] |
[ EccTLaisYNGOSEL] |
ECAPSYNGINSEL[SEL] |
&| 6-63. eCAP [EI: b &
6.13.4.3 eCAP B 1ERNT/F
6.13.4.3.1 eCAP B FER
BME  BWE  BAE 2014
=3 2te(syscLk)
twcap) P& PN LIy [F5 2te(syscLK) ns
GHITPN SR tesyscLk) * tw_(asw)
6.13.4.3.2 eCAP FF Lkt
VIS AT 2 IS ( BRIES A ULE )
S B/ME BRI BN BAL
tw(aPwH) [ SR ), APWIX B h 5 F 50 20 ns
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6.13.5 WA EX LAk (eQEP)

Zasfh L) eQEP ity 2 2. eQEP E 54k sliefe i i asfiie , LMEM sk iz sh AL B % ) R 5

i FH e LA HSRASALE . 7 RS R .
% eQEP AN AL S LT BRI (1S RHIE 6-64 )
B XA 5] B T gn A2 N %52 ( GPIO MUX f—343 )
IEAZ RS 45 50 (QDU)
FH T B 0 1) 7 B 108 Az i) 52 (PCCU)
FH T3 2 1) 1EAS I P2 16 (QCAP)
FH T8R4 0 1 (1) B B 3 (UTIME)
Tl R 1 & 111 2% (QWDOG)
IEA A AGERLAE (QMA)

System
control registers

To CPU
EQEPXENCLK
SYSCLK 2
o Qo
S
@
o
\ 4
QCPRD E .
nhanced QEP (eQEP) peripheral
| QCAPCTL | QCTMR QEP (eQEP) perip
16 16
16
I Y Quadrature <
capture unit
QCTMRLAT (QCAP)
QCPRDLAT
a
Registers QUTMR QWDTMR
used by QUPRD QWDPRD
multiple units
32 16
QEPCTL QDECCTL
QEPSTS UTIVE UTOUT QWDOG |t 16
9rLs o EQEPXAIN _EQEPx_A
y i wpTouT | | QMA| EQEPXBIN _EQEPx B
PiE EQEPXINT . QCLK )
) DIR
32 = a Quadrature |-« EQEPxIIN
Position counter/ < Ql | decoder EQEPxIOUT | . | GPIO | EQEPx_INDEX_
I control unit P Qs (QDU) EQEPXIOE : MUX < g
QPOSLAT (PCCU) < PHE >
QPOSSLAT ~ PCSOUT . EQEPxSIN
QPOSILAT " EQEPXSOUT| EQEPx_STROBE
32 32 16 EQEPXSOE ||
QPOSCNT | QPOSCMP i QEINT
QPOSINIT QFRC
QPOSMAX QCLR
QPOSCTL
& 6-64. eQEP S HER
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6.13.5.1 eQEP B ¥ #FINT /7
BHRENREFSHEN | ESH “EBREMARNFER” £,
6.13.5.1.1 eQEP K} fpEsk

B/ME BoAE| B
EEZY 2t
tw(QepPP) QEP Hi\JA# \ C(SYSCLK) o
SR 2 /R 2[1tysyscLk) + twaasw)l
o R0 2t
tw(NDEXH) QEP % 514\ i HLSF I ] - — oSYSCLY JA
SN2 R R 2tysyscLk) * twaasw)
M 2t
tw(NDEXL) QEP 2 51 iy N HL P[] ~ ‘ C(SYSCLK) T
St N PR 58 R )25 2tysyscLk) * twaasw)
‘ A0 2t
tw(sTROBH) QEP 118 =y FL T ][] - — C(SYSCLK) F 1
S5 NBRE AP 2tysyscLk) * twaasw)
A0 2t
tu(STROBL) QEP 3@ M P i) A oSYSCHY 3
SN B F 2tysyscLk) t twaasw)
(1) GPIO GPxQSELn S XA H T eQEP B A5 .
6.13.5.1.2 eQEP JF- &4k
TERVISAT 2 T IS ( BRIES A ULEH )
25 B/ME BAE| HAL
ta(CNTR)xin FEIBISTE] | ARSI BT H S Stesysciky|  JEI
tapcs-oum)aer FEIRRTE] , QEP H N B4 B LR [R5 i Ttesysciky| A
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6.14 JB{E /M
6.14.1 =83 FHILMN (CAN)

i

CAN HEE FHFR N DCAN 17 1P AR SCRYAE B F 2 FK CAN f1 DCAN K 5] H 45k .

CAN HEHLSEHL T FURFE

754 1S011898-1 ( Bosch® CAN X3t 2.0 A #1 B )
B 1Mbps [ LR

ZAN B R

2 MHEXNR (MH ) , BN GEEAGUTENE
- AECE NN EE Kk

- AIECERRAE (11 60) EYRE (29 1) ARIART
- SRR R AR AR IR R R R

R B A R

RE 0 2 8 NF I

- ZHERLGE B AEYE RAM

BFANTH B G bR R A D

THEXT S g e FIFO #i2

T AR A 0 0T R FE A [ A X

TR LR AT

AR AL

H—ANAT YR AR 32 A7t i 88 SELAE B 2R 56 LIRS 5 H BT S gk
2 kbR %

#iE
X7 T 100MHz () CAN £t %) | f/NHREZ T B 3.90625Kbps .«

i

h EIRGAS KRS EIAE “INTOSC Fih” Rh k. RIHISSH (a0 CAN LI FPicE . R, &
LA SEFMERRIEIR ), BEHR 2 (RS [ AT REAFT & CAN BRI EESR . FEXFE LT, o 20U FH A1 i

B

K 6-65 B/~ I CAN IhRE T HEIE.
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CAN_H
CAN Bus
CAN_L
External connections 3.3V CAN Transceiver
Device CANXx RX pin CANXx TX pin
CAN
CAN Core

Message RAM jE
Q;& Message Handler

Message
S==N
N RAM jﬁ
Interface -
37 Register and Message

Message Object Access (IFx)
Objects jt Test Modes jt
(Mailboxes) Only

Module Interface

L

CANINTO  CANINT1

CPU Bus
(to ePIE)

& 6-65. CAN T HE R
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6.14.2 NEREE RS (12C)

12C #EH A LU
* %54 NXP Semiconductor 12C S HITE (A 2.1)

- SCEF 8 fids A ALk
- 7 A 10 fir FhRE
- R
- START 7k
- SRR T B R E BN N B
- CEFEZ AN B RIE AR A - A
- A B RE RN RIS iR

- B N 10kbps F ik 400Kbps (PRI )
XHEE DL A r R
- SMBus 2.0 & HEAKA
- PMBus 1.2 % B A&k A
—/~ 16 FAT IR FIFO fl—A™ 16 i Ki% FIFO
P ePIE FR K
—mm#@fTMMEu?EH AR A B 12Cx T

RIE

« B

o HIEBVIHEY

« THEIA

. fPERER

o KB &

13-4k M B& A

—|xwao¢ﬁ

« Ri% FIFO ikt

o I FIFO ity
o fEELE A FIZE R RS
o HHEPER

6-66 fE/r T 12C AMEAREE ANl 7 28 4F N I
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12C module
N\
—+{ [2CXSR <71 I[2CDXR < <
SDA «—» Ao FIFO Interrupt
D to CPU/PIE
RX FIFO
1 Peripheral bus
——{ [2CRSR [ I[2CDRR > >
Control/status >
Clock registers | cPU
SCL +— synchronizer < >
Prescaler
o A4
Noise filters > Interrupt to
I2C INT — > CPU/PIE
_’_
; e
Arbitrator )

& 6-66. 12C #M RO
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6.14.2.1 12C ESHKHERITF

i

TR FTE I 12C TR FEIITE | 12C B A iR B N TMHZ & 12MHz §6 B A R4 .

IR G 12C FrdERT P Ed i, ERZHIEN T |, 2.2kQ K25 VDDIO & 28 HiFH 2 2 1%
Mo BEPEAGR & Bt i BBHAE |, 6304 12C £126 [ F7 1 -5 SRS .

6.14.2.1.1 12C B FER

%5 | BME gcE| A
PR
T0 fmoa 12C Febupiz 7 12| MHz
L th(SDA-SCL)START {RFRITE] |, EBh54E , SDA TG SCL T IEIER 4.0 us
T2 tsu(SCL-SDA)START wEBE , EERE , SDA FRERZ R SCL FFF 4.0 us
T3 th(scL-DAT) 1], SCL N R4 5 R B 0 us
T4 tsuaT-scL) B, SCL _ETH AT A B 250 @ ns
T5 t(soa) _EFHEE , SDA 1000 ns
T6 tyscu) _EFtE , SCL 1000 () ns
T7 tispa) TFERTIE , SDA 300 ns
T8 tiscr) N EEIHE , SCL 300 ns
T9 tsu(scL-spa)sTop WERE , =1k%H , SDA FAEEIRZ R SCL _FFF 4.0 us
T10 tw(sp) AR E RN i QUIE S s i g 0 50 ns
™ Co HHELLE LA 400 pF
PUEEi
T0 fmoa 12C Fidupiiz 7 12| MHz
™ th(SDA-SCL)START {RREmS ] |, A%, SDA FREE SCL FREAEiR 0.6 us
T2 tsu(SCL-SDA)START WHERNE , EEA5, SDA FHIER 2§ SCL LT+ 0.6 s
T3 th(scL-DAT) {RFRI ], SCL T RS % 0 us
T4 tsupat-scL) BEE , SCL - FHal 5 100 ns
T35 trspa) Tty iE , SDA 20 300 ns
T6 tyscL) E7hrfEl, SCL 20 300 ns
T7 tispa) TR IE , SDA 114 300 ns
T8 tiscL) MR, SCL 1.4 300 ns
T9 tsu(scL-spa)sTop VB A, 214, SDA FFHIERZ BT SCL EF+ 0.6 us
T10 tw(sp) Ko EE I A A1) 1) S e Jk e e A2 ) 0 50 ns
™ Cp BE&ML ERBRERE 400 pF

(1) NS RPREEHAE R B THI e, TI E2iU7E SDA Fl SCL 2826k FF K2 2.2k Q M4 - hr BB A5k b4y FiBH . JRE2 Y PCRC SCL #1 SDA

S _EAE B b b B R
(2) C2000 12C & — i B g8 o FEARHERRENL LA 12C FIAE B R R s as i fr e R il . SE2 TR B

if MCU & 1FE) iR

6.14.2.1.2 12C FF484T
TEFERR D) TAESAE T (BRAER AU )

, 1R TMS320F280013x %

4% 2Y \ WREAE \ BUME B e
PR
st [fsc |scL s g% | | 0 100] kHz
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6.14.2.1.2 12C FFBHE ( £%)
LR TAESE T (BRAES A )

WS 2% TR B/AME BAfE| B
S2 TscL SCL i 4 39 10 s
S3 tw(scLL) Jik R BRI ], SCL I % i 47 us
S4 tw(scLH) Jik R SRR 6], SCL I i v S 4.0 us
S5 tsur 15 1A Bl S A 22 T B A 286 25 PR I [ 4.7 us
S6 ty(scL-DAT) A RmtE , SCL T B G % 345 s
S7 ty(scL-Ack) ARk, SCL TR IHiA 345| s
S8 Iy 1l L AN 0.1 Vpys < Vi< 0.9 Vpys -10 10]  pA
Pzt
S1 fscL SCL i iR 0 400| kHz
S2 TscL SCL 4 1] 25 us
S3 twscLy) Jik RSt ], SCL i ik i F 1.3 us
S4 tw(scLH) ik b Fp i 1A, SCL I s LS 0.6 us
S5 tsur 157 LIS Bl 2 A 2 W) (1) e 28 75 PR BT ) 1.3 us
S6 ty(scL-DAT) ARk, SCL T RS ISR 09| us
S7 ty(scL-Ack) Rk, SCL R REJS sk 09| us
S8 Iy 5B B R\ R 0.1 Vpys < Vi< 0.9 Vs -10 10]  pA

6.14.2.1.312C B E

STOP START

D
SbA Contd...

SCL Contd...

Repeated
START

clock

& 6-67. 12C B HE
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6.14.3 B{THEFE O (SCI)

SCI & — Mk J4b B AT 0, @ AN UART. SCI #H 4 CPU 5 HiAh 45 4 2 [ A Ar v JE 19 05
(NRZ) #% =% (s

SCI KA AL AA — D T RS IT A5 16 ZIRSE FIFO |, HEA & H AL R EREAL AT AL P9 #5
BEARSTHEAT N T, BRI HEAT 0 T85O THRE SR e 8%, SCI A & Bl 21 1 Bt /& B A7 48 h Wi
WL BRI R A T R LU RIS 16 RLBCRFIE P27 A7 4% T G A AN A R 2

SCI HRHL PR L FE

o ANANERG]
- SCITXD : SCI ki%-%n 5|
- SCIRXD : SCI #:k-# A5
- PR RFEN 64K AFEEE

S Iy Y/ L VA

- BRFKIEATE 1 & 8 12 (AT

- AR U A BRI

- 14 2 ME AL

PUANER RGNS &« A48, BER. i, A s

P 2 A AR ¢ AR N 2R A LT

e X0 T4 X T3 AR

MG PO R 15 T g

RIE 2R ANFL A4V E AT @ 5 A IR AS bR 2 1 v B B 5 sl A8 1 SRR R SE Rk

- RI%ZY  TXRDY f3& ( RIESEMATAZS ORI RRA — N7 ) M TXEMPTY frd ( RIBSFEAI 5
7 N=)

- HES  RXRDY fr& (BRI b Z 748 CHE R I ) — 7155 ) « BRKDT #nik (A T WA+ )
A1 RX ERROR i (Wm0 PY /> o i 264 )

RIE SRS b B RS A BEAL ( BRKDT BR4M )

NRZ %3

L SIS N A3

16 2 K ixAB FIFO

#iE

VEREER A I B A7 4 300 8 LLag 7 o A APV M, A7 a8l L TR AL 735 (2 7-0) , &
Py (47 15-8 ) BHUOAE . W 7 AT 5 TR

6-68 {ix ' SCI BETTHER] .

142 BRI IE Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132
English Data Sheet: SPRSP63


https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

13 TEXAS

INSTRUMENTS TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132
www.ti.com.cn ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023
TXSHF
.
Register > SCITXD
TXENA O
SCICTL1.1
Frame
Format and Mode
Parity Fm——————— T ] @ —_—————— e —————— |
Even/Odd | o 1 | TXEMPTY |
|
SCICCR.6 | 8 | SCICTL2.6 |
|
|
Enable ! TX FIFO_0 I : TXINT
SCICCR .5 |
} 8 TXFIFO_1 | TX FIFO Interrupts TX Interrupt To CPU
| e o o | Logic |
|
[ TX FIFO_N | |
! I TXINTENA |
|
| ? : TXRDY SCICTL2.0 |
TXWAKE } 0 o 1 o o0 | |
SCICTL1.3 | |
| | |
\ L SCI TX Interrupt Select Logic |
5 T e il -
| 8
|
|
| Transmit Data
} Buffer Register
I SCITXBUF.7-0 Auto Baud Detect Logic |—
| RXENA
Baud Rate !
MSBILSB | SCICTL1.0
LSPCLK Registers |
| RXSHF
' Register —0 o < SCIRXD
SCIHBAUD.15-8 !
| RXWAKE
SCILBAUD.7-0 i 8
; NG
|
L I
I |
! o) |
! 0 1 r
|
| |
| |
SCIFFENA ! |
. RXFIFOO | | | | RXINT
| |
8 I To CPU
[ RXFIFO_1 ! RX FIFO Interrupts RX Interrupt |
| + . 4’
| e o o } [ Logic |
|
! RXFIFON | ! | 4 I
| | | RXFFOVF |
L t[ : |
! 1 ! | RXBKINTENA |
b ! | RXRDY SCICTL2.1 |
|
| SCIRXST.6 o—— I
|
|
RXENA ‘ |
! I BRKDT RXERRINTENA
SCICTL1.0 ! SCIRXSTE |
,,,,,,,,,, I : SCICTL1.6 |
| |
| SCI RX Interrupt Select Logic |
i - ] -
SCIRXST.5-2
Receive Data BRKDT | FE|OE | PE
Buffer Register
SCIRXBUF.7-0 RXERROR
(SCIRXST.7 )}—

& 6-68. SCI HIEE
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6.14.4 RATSMEED (SPI)

FATAMEEEE T (SPI) J&— R el R0 S AT S A (VO) 311, A VF LIRS AE SR B e K (1 & 16
i1 ) B AT AL R AAES 8. SPLIH T MCU il 98 55 MR AMBSEa 53 — el 2 I O3mAS . S0 Pl 3
SN VIO S B A B L A7 3 SR A BRI BHL e 3% (ADC) SR PHHEAT SN B B o SPI 0 A8 Pk 28
PHB AT SR 2 BRI . V0 1308 16 JEIRIRI% FIFO , B> CPU RS T4

SPI B L FE

SPISOMI : SPI &4 /= 28 Fg N\ 5]

SPISIMO : SPI M2 N/ 3= 2k H 5] A

SPISTE : SPI M #s &2kl fe 5|

SPICLK : SPI #4745 i

PIAD TAERE o 32 B FN A S

WRFR 0125 MAE BT gn iR . PR A I iR KRR A2 IR T SPI 51 AR 1) 110 Z2phas I i Kl %

BT K -1 3 16 HEhr

DUR IR 7 22 (e A AR M AT ISE Ep AR 7 O A2 P ) ) B

- THALIER )RR - SPICLK & A%, SPI #£ SPICLK 155 ) R & Ek%EHIE |, £ SPICLK (551
TS OB .

- HHIALZER ) T AW - SPICLK L FA 4. SPI7E SPICLK {55 T BRI H AT A W A %8R | /&
SPICLK 551 F B LBl ds .

- AL ZER ) T SPICLK K HL %k . SPI 7E SPICLK {55 1) ETHE FRIX%IE |, £ SPICLK 15 51
B RO

- HHALZER K ETHE - SPICLK R HLF 4. SPI 7E SPICLK 55 F TS KA B B 2 i R & BE | e
SPICLK 155 ) LT+ il st

() B 2 SORR R A ( PTFE R AR % )R )

335 B RN AL A e 1 o A DR X 5 I ) BV e

16 2% K1k FIFO

AR

FEIR PR % )

3 4 SPI #H=t,

TEFT A A SPIEHR K 231 b ST 3 A D B U SPISTE %

6-69 fiT/~ N SPI CPU 211,
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PCLKCR8
LsPcLk—]  towSeeed g syscik-  cPU
Prescaler AN
A
Bit Clock
SYSRS »
< @
©
/ §
[N
i 4——SPISIMO—pp] \’ 5
o
i 4——SPISOMI—pp|
GPIO MUX SPI
€ SPICLK—pr SPINT—— A
SPITXINT—» \l—
l4——SPISTE—Pp|
&l 6-69. SPI CPU ¥
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6.14.4.1 SPI BB /7

T—HNET SPI L8R, AREEERT SPI MEZ(EE | &0 TMS320F280013x SEM #7711 #%
HARZEZFH R “RATHMEED (SPI)” — &,

&
SPI =i AL A I 280 R % SPICLK. SPISIMO #1 SPISOMI i fi#k H25 4 5pF .

6.14.4.1.1 SPI N FER

5% | [(BRR+1) (] BME Bokt| s
=3 S
8 tsusomim SPICLK 2 Fif SPISOMI A5 &% )14 & i 7] B, A 1 ns
9 thsomim SPICLK 2 J5 SPISOMI 75 %k ) {44 i ] B4, w4k 6.5 ns
EHER
8 tsusommm | SPICLK 2 5 SPISOMI 45 i) it & i 8] %L, % 15 ns
9 thisomim SPICLK 2 J& SPISOMI 45 % i {545 1] B8, A 0 ns
(1) 24 (SPIBRR + 1) Jyffi%isk SPIBRR y 0 5% 2 i} , (BRR + 1) ZfF 9/, 24 (SPIBRR + 1) A74(H SPIBRR AT 3 i , (BRR + 1)
KM NTT L
146 BRI IA Copyright © 2023 Texas Instruments Incorporated
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6.14.4.1.2 SPI EREAIT 45, - IFEMEAL O
ERVUBITMET (BRIESE U )

T ‘ 2% @ (BRR + 1)®) B/ME BRE| AL
EH
. % 4teLspc 128t spc
1 tespeym JE AR A, SPICLK — olLSPCLK) o(LSPOLK) ns
gl Steespeiky  127tgspeLk)
LiE 0.5tyspcm = 1 0.5tgspeym + 1
2 twspenm | BKHRRELN ], SPICLK , 45— Mk 0.5t +| NS
% 0.5t +0.5t - "P(SPCM
L S(SPC)M ¢(LSPCLK) 0.5t spoLK) + 1
1% 0.5tyspcym =~ 1 0.5tgspem+ 1
3 twspcom | BKIRRFELIR E] , SPICLK | 58 =ik 0.5t -1 ns
2% 0.5tyspem — 0-5tespek) ~ 1 5 C(SPC)M+1
Ste(LspeLk)
N Even 1.5tyspeym — 3te(syscik) ~ 1-Stspom -
23 |t FEIRITE] , SPISTE 2% SPICLK f1) 3tysyscLk) + 3 ns
-d(SPC)M HTJ’I‘EH jj:‘ﬁ 150 4 s 1'5tC(SPC)M _
% Stespeym (SYSCLK) AtgsyscLr *+ 3
_— iR 0.5t -3 0.5t;spcymt3
%R, SPICLK % SPISTE TGk oASPEM i
24 tysTEM i ] s 0.5t 05t ] 0.5tqspom - | NS
A Stespem ~ 0.5tgspeLk) 0.5ty LspoLr) *+ 3
FEEER
ER B s " "
4 tysimoym LLE}T@ » SPICLK £ SPISIMO %31 3, w8 1| ns
I ]
H 1A, SPICLK 2 J5 SPISIMO % | A%t 0.5tyspom ~ 3
O |MemOM g - ne
2 Gl 0.5tyspeym = 0.5tLsperk) — 3
EEER
FEIRIE] , SPICLK % SPISIMO £ %%
4 t ’ By 2| ns
ASIMOM | ot ey 8%, w3
2, SPICLK 2 J5 SPISIMO 75 | A% 0.5tgspem ~ 3
5 tysimom | : — ns
Sk e 0.5tc(SPC)M - 0.5tc(LSPCLK) - 3

M
@)
(©)

AR T 51 A 10pF,
IEFREECR 51 71808 20pF .
24 (SPIBRR + 1) A%l SPIBRR &y 0 5k 2 B} , (BRR + 1) % Hf#i%k. 4 (SPIBRR + 1) H#& 4 H SPIBRR KT 3 i, (BRR + 1)

SR
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6.14.4.1.3 SPI EEAIT 454 - B4rFEAL 1
ERVUBITMET (BRIESE U )

T ‘ 2% @ (BRR + 1) B/ME BRE| AL
EH
. B3 4ty spc 128t. spc
1 |tospom | BT, SPICLK - oLSPOLI ALSPALR | s
gl Steespeiky  127tgspeLk)
L 0-5tC(SPC)M -1 O-5tC(SPC)M +1
2 twspchm | ki REEERTE] , SPICLK , 25—k 0.5t -| s
T 0.5tyspeym = 0.5tLsperk) — 1 ' C(SPC)M+1
0.5t(LsPcLk)
LR 0-5tC(SPC)M -1 0-5tc(SPC)M +1
3 twspcom | BKIRRELEIN E] , SPICLK | 25 — ANk 0.5t + ns
#% 0.5t + 0.5t - “S(SPOM
ZEL (SPC)M ¢(LSPCLK) 0.5ty spoLk) * 1
LRI R , SPISTE A %% % SPICLK i w w 2t -
23 |tyspom AR i 1] AR £} R AN 2tyspom - tasvscur - 3 ¢(SPC)M ns
I ] 3tysyscLk) + 3
#EIRMH] | SPICLK % SPISTE Jakhy |1 -3 3
24 tasTEM T ns
B ] e 3 3
FEEER
4 ¢ FTIREFA , SPISIMO # %% SPICLK | % 0.5ty(spem — 2
ASIMOM | ot e — ns
G 0.5tspcym * 0.5tcspeLk) — 2
#2401, SPICLK 2 J5 SPISIMO #57 | 1B#K 0.5tuspom -~ 3
5 tysimojm CH i — s
XA L 0.5tespcym ~ 0.5tcsperk) — 3
EEHER
4 ¢ SR, SPISIMO # %% SPICLK | %L 0.5tyspom — 2
ASIMOM | ot e — ns
Rk 0.5tgspeym * 0.5t Lspeik) — 2
#2401, SPICLK 2 J5 SPISIMO #5 | 1B %K 0.5tuspom -~ 3
5 tysimom CH i — s
XA L 0.5tespcym ~ 0.5tesperk) — 3
(1) FEEE T 51 /57808 10pF.
(2)  IEEHEAT 5 L 7EY 20pF.
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6.14.4.1.4 SPI 834 FE

SPICLK
(clock polarity = 0)

N\

I
I
|I<— 3

SPICLK
(clock polarity = 1)

$JILK
L

4

\
/

\
| 5—>
| ))

)
|

( ‘

H—B'—H
|
\
| \

Master In Dat

=
|

\
23 24—

+

spisTE® |
(

A. BT {E FIFO Fidk FIFO BisUF (x5 feiy v 2 Mt i sh , (27 RS , SPISTE #ASAf IR
& 6-70. SPI A ARASMIE F (B #HAL=0)

-

SPICLK \ f 1’—7\—
(clock polarity = 0) /‘r N |

|
] : »
} e — l

SPICLK \ \ \
(clock polarity = 1) X j \_}{—ﬁ/i
4 —> }
‘ F 5—
F ' \
'1—»% 9

“ 23 ;\
SpPISTE® \L g /‘K_

A. B T1E FIFO AR FIFO #5a F HOTS A S Lo 2 M MRS Ah | TR (02 | SPISTE #4728 A iR 4.
K 6-71. SPI E R RSNEPITFF (BRI =1)
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6.14.4.2 SPI M Z1EEEAH /7

T—3NHT SPI W23 . B2 H REEMAR T SPI 1EE

HARZHZFH R “BATIME D (SPI)” —F.
6.14.4.2.1 SPI BB FER

2[R TMS320F280013x SEH#T il #7#4

WS B/AME BAE| B
12 |tyspoys JE W, SPICLK AtysvsoLk) s
13 twispct)s kbR semt a] |, SPICLK , 25—kt tsyscLk) - 1 ns
14 |twspc2)s Rk FEEEIN 1], SPICLK |, 45 =AMk 2tysvscLr) ~ 1 ns
19 tsusimo)s SPICLK Z fiif SPISIMO 45 it 1% & i 7] 1.5t(syscLk) ns
20 thsimo)s SPICLK Z J& SPISIMO A3 Z ¥ {45 ] 1.5t svscLk) ns

SPICLK 2 fif SPISTE A %171 o A 3

P =ZO_F;IJ AR B E IR (B 2tevsork + 16 N,
25 tsu(sTE)S — —— .

SPICLK 2 i SPISTE 47t B ] ( B ot ‘15

phAAL=1) ¢(SYSCLK) ns
26 |thsTE)S SPICLK 2 Jii SPISTE JE% {450t 1] 1.5ty svscLk) ns
6.14.4.2.2 SPI JERTFF e
TEEBUSIT M T (BRAERE U )

WS 2450 B/AME BAE| Bir
15 taoms %J‘Eﬁlﬂ , SPICLK # SPISOMI 5 % H 125 ns
16 |tysomns Efﬂ‘ﬁ‘“ﬂ , SPICLK 2 J&i SPISOMI # (s . -

M

1L 20pF f#k.
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6.14.4.2.3 SPI \ BN FE
< 12 >
| | P
SPICLK L
(clock polarity = 0) : : :
13— | N
I I I
| lh— 14 —»l |
I I
I

SPICLK | |
(clock polarity = 1)

)
T
.
| l | l (I
SPISOMI W SPISOMI Data s Valid ><
)

19

)
SPISIMO Data
| ( |
—»l 25 26 —»f —

| | |
o |
SPISTE |

Bl 6-72. SPI \AsHEASMRIT 7 ( BRAHAEAL = 0 )

I

)

h

-
|

SPICLK
(clock polarity = 0) } }

| | |
| |
13— »| }4—14—»} |
| |
| |
| |

SPICLK } |
(clock polarity = 1) } }

I I |
| | |
| —b <15 |
| I I

‘ I)I)
SPISOMI W SPISOMI Data Is Valid >< Data Valid X Data Valid
) )
H C I
—> 16
19 T—ﬂ‘ I }
I Q—»ﬁ 20 I
| ) !
SPISIMO Data

]
‘4—25—#‘

I |
SPISTE \I ‘ /
)L

&l 6-73. SPI \ARFHESM R 7 (PR = 1)
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7 VE4N
7.1 R

TMS320F280013x (F280013x) & C2000™ SZif iz il 28 R AN M T I e . FBARAEIR 284F |, BRI 1 777
HI%

SCHER T RGEET T K 32 fi7 C28x DSP W#% , Al4Exd A _EINAEEL SRAM 3247 (9% 55 B 8 m A RS 42 4t
120MHz (5 S AL F MRS . = MR BUINESS (TMU) #5155 7 C28x CPU KITERE , MmNl 7 %t szt 2] R 4¢
B IR SR

F280013x ik 256KB (128KW) [IINAF. =ik 36KB (18KW) (1] H E SRAM 7] H T4 T8 IN o

fE I REARADL BB A F280013x SEAf i il 8% (MCU) w1, FE5A0H el PWM Boc B3 # 4, Wit it
SEHE SEETERE. 14 > PWM T8 AT 32 61\ = A0 AR 28 3 o) SR K B IE I & FhIh R 4 | DA e HiAth 26 30 16 22 4% R YR
Witk

By L AR S5 (a0 SPI. SCI. 12C A CAN ) AMY i | 4L T 2451 I FHEIm | nl sl o
HIME 5 A 5 -

MR T iR C2000 MCU & A T S22 6 KRG EE 2 B F (& C2000™ SLHT #5475 B9 A TF L 15
), i C2000™ szt MCU T .

C2000™ L5 #1145 (MCU) A 17758 %% T C2000 #3441 &t MAE A3 S B R A 5. BR 7 18
HIZ2 ORI , AN IO SR AE T AHSCEE ANYR |, W B Pt — 2 TR B

WA IFFFAG 718 2 5% TMDSCNCD2800137 iRtk 3t T4k C2000Ware.
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7.2 ThEETTHEE
Thae THEEER T CPU R4 K RIS o

Boot ROM .
C28x CPU Secure Memories
FPU32 Secure ROM shown in Red
TMU
Flash Bank0
128 Sectors
128KW (256KB)
CPU Timers
DCC
DCSM MO-M1 RAM
oPIE 2KW (4KB)
LS0-LS1 RAM
16KW (32KB)
Crystal Oscillator

INTOSC1, INTOSC2
PLL

| PF1 | | PF3 | | pra || pPr2 || PF7 || PFo
Y

A

4 A A4 y y y
14x ePWM Chan. Result | Data | | 1x SPI | | 1% CAN | % Sl
(2 Hi-Res Capable) 2x 12-Bit ADC 38x GPIO TS
(GPIO,
2x eCAP AGPIO, AIO) NMI
|np t XBAR Watchdog
u
ook Output XBAR Windowed
1x CMPSS P Watchdog
(Ramp Gen. DAC) ePWM XBAR
3x CMPSS_LITE
(Static DAC)

& 71. THEE HHER
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7.3 T
7.3.1 NAEmLE
£ 71. ARG
it RN e L SEHhnk ECC/ HBR% s e
MO RAM 1K x 16 0x0000 0000 0x0000 03FF ECC 7
M1 RAM 1K x 16 0x0000 0400 0x0000 O7FF ECC I
PieVectTable 256 x 16 0x0000 0D0O 0x0000 ODFF
LS0 RAM 8K x 16 0x0000 8000 0x0000 9FFF L = =
LS1RAM 8K x 16 0x0000 AOOO 0x0000 BFFF 2R & 7
TIOTP' 15K x 16 0x0007 1000 0x0007 15FF ECC 2
i OTP 1K x 16 0x0007 8000 0x0007 83FF ECC 72
W17 128K x 16 0x0008 0000 0x0009 FFFF ECC =
3] % ROM 32K x 16 0x003F 8000 0x003F FFFF LHE R
y S4B Hy A e I
ﬁ%TEﬁM%*(ﬁEROMm 1x16 0x003F FFBE 0x003F FFBF SHER
HBP .
BRA R (319 ROM HI—#4 ) 64 x 16 0X003F FFCO 0x003F FFFF BRI

(1) TIOTP {4t TI P dbfE i .
(2) RA—H»RZEM.

7.3.1.1 £/ RAM (Mx RAM)

CPU 7 R4 M3k ECC ThREM & FH RAM Bidk : MO 1 M1, XELfEEES 25 CPU R% & 1/ AR 4
(BF, A5 CPU AT LAYS X LEA7 i 25 ) o

7.3.1.2 £H 72 RAM (LSx RAM)

CPU [ ¥jj a) AL = ) RAM (LSx RAM). Jiif5 LSx RAM He#f B A5 A HAR IR Th At . IXLerifhas e 24, H A
A CPU Vil {4 ( CPU 5 A\/CPU 3KEL ) -
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7.3.2 [NTERLS)

1F F280013x #8{F L, #2447 —MATEAEfli A (256KB [128KW]). X {EHEAT4if2 M fCR R 1E RAM ZSMAAT | 15
HEAT R MR ORI | AR ISE DU (T I sA7 R A R 14 -

R 7-2. NIFFF b2t

BERS BX Mt ECC Mt
R+ START ‘ END R~ START END
OTP HilX

E?TP #0 (A% 1520 x 16 0x0007 1000 0x0007 15EF 128 x 16 0x0107 0200 0x0107 02BD

il TIOTP 410 ( %4 ) 16 x 16 0x0007 15F0 0x0007 15FF 128 x 16 0x0107 02BE 0x0107 02BF
?ﬁ?ﬂﬁ%ﬁﬁ@ DCSM 1K x 16 0x0007 8000 0x0007 83FF 128 x 16 0x0107 1000 0x0107 107F

40 JHIX

HIX 0 1K x 16 0x0008 0000 0x0008 03FF 128 x 16 0x0108 0000 0x0108 007F

FIX 1 1K x 16 0x0008 0400 0x0008 07FF 128 x 16 0x0108 0080 0x0108 00FF

FIX 2 1K x 16 0x0008 0800 0x0008 0BFF 128 x 16 0x0108 0100 0x0108 017F

X 3 1K x 16 0x0008 0C00 0x0008 OFFF 128 x 16 0x0108 0180 0x0108 01FF

HIX 4 1K x 16 0x0008 1000 0x0008 13FF 128 x 16 0x0108 0200 0x0108 027F

X 5 1K x 16 0x0008 1400 0x0008 17FF 128 x 16 0x0108 0280 0x0108 02FF

HiX 6 1K x 16 0x0008 1800 0x0008 1BFF 128 x 16 0x0108 0300 0x0108 037F

HIX 7 1K x 16 0x0008 1C00 0x0008 1FFF 128 x 16 0x0108 0380 0x0108 O3FF

X 8 1K x 16 0x0008 2000 0x0008 23FF 128 x 16 0x0108 0400 0x0108 047F

X 9 1K x 16 0x0008 2400 0x0008 27FF 128 x 16 0x0108 0480 0x0108 04FF

HIX 10 1K x 16 0x0008 2800 0x0008 2BFF 128 x 16 0x0108 0500 0x0108 057F

X 1 1K x 16 0x0008 2C00 0x0008 2FFF 128 x 16 0x0108 0580 0x0108 O5FF

HIX 12 1K x 16 0x0008 3000 0x0008 33FF 128 x 16 0x0108 0600 0x0108 067F

X 13 1K x 16 0x0008 3400 0x0008 37FF 128 x 16 0x0108 0680 0x0108 06FF

X 14 1K x 16 0x0008 3800 0x0008 3BFF 128 x 16 0x0108 0700 0x0108 077F

N WX 15 1K x 16 0x0008 3C00 0x0008 3FFF 128 x 16 0x0108 0780 0x0108 O7FF
il FHIX 16 1K x 16 0x0008 4000 0x0008 43FF 128 x 16 0x0108 0800 0x0108 087F
FRIX 17 1K x 16 0x0008 4400 0x0008 47FF 128 x 16 0x0108 0880 0x0108 08FF

FRIX 18 1K x 16 0x0008 4800 0x0008 4BFF 128 x 16 0x0108 0900 0x0108 097F

FFIX 19 1K x 16 0x0008 4C00 0x0008 4FFF 128 x 16 0x0108 0980 0x0108 09FF

HiIX 20 1K x 16 0x0008 5000 0x0008 53FF 128 x 16 0x0108 0A00 0x0108 OA7F

X 21 1K x 16 0x0008 5400 0x0008 57FF 128 x 16 0x0108 0A80 0x0108 OAFF

X 22 1K x 16 0x0008 5800 0x0008 5BFF 128 x 16 0x0108 0BOO 0x0108 0B7F

HiIX 23 1K x 16 0x0008 5C00 0x0008 5FFF 128 x 16 0x0108 0B80 0x0108 OBFF

HiIX 24 1K x 16 0x0008 6000 0x0008 63FF 128 x 16 0x0108 0C00 0x0108 OC7F

HiX 25 1K x 16 0x0008 6400 0x0008 67FF 128 x 16 0x0108 0C80 0x0108 OCFF

HiIX 26 1K x 16 0x0008 6800 0x0008 6BFF 128 x 16 0x0108 0D0O 0x0108 OD7F

HIX 27 1K x 16 0x0008 6C00 0x0008 6FFF 128 x 16 0x0108 0D80 0x0108 ODFF

HiIX 28 1K x 16 0x0008 7000 0x0008 73FF 128 x 16 0x0108 OE0O 0x0108 OE7F

X 29 1K x 16 0x0008 7400 0x0008 77FF 128 x 16 0x0108 OE80 0x0108 OEFF

X 30 1K x 16 0x0008 7800 0x0008 7BFF 128 x 16 0x0108 OF00 0x0108 OF7F

X 31 1K x 16 0x0008 7C00 0x0008 7FFF 128 x 16 0x0108 OF80 0x0108 OFFF
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R 7-2. NIF ARG (42)

— . Hhak ECC Hsht
R START END R START END

BIX 32 1K x 16 0x0008 8000 0x0008 83FF 128 x 16 0x0108 1000 0x0108 107F

BiX 33 1K x 16 0x0008 8400 0x0008 87FF 128 x 16 0x0108 1080 0x0108 10FF

BiIX 34 1K x 16 0x0008 8800 0x0008 8BFF 128 x 16 0x0108 1100 0x0108 117F

BiX 35 1K x 16 0x0008 8C00 0x0008 8FFF 128 x 16 0x0108 1180 0x0108 11FF

FiIX 36 1K x 16 0x0008 9000 0x0008 93FF 128 x 16 0x0108 1200 0x0108 127F

BilX 37 1K x 16 0x0008 9400 0x0008 97FF 128 x 16 0x0108 1280 0x0108 12FF

FiX 38 1K x 16 0x0008 9800 0x0008 9BFF 128 x 16 0x0108 1300 0x0108 137F

BilX 39 1K x 16 0x0008 9C00 0x0008 9FFF 128 x 16 0x0108 1380 0x0108 13FF

BilX 40 1K x 16 0x0008 A000 0x0008 A3FF 128 x 16 0x0108 1400 0x0108 147F

BilX 41 1K x 16 0x0008 A400 0x0008 A7FF 128 x 16 0x0108 1480 0x0108 14FF

BilX 42 1K x 16 0x0008 A800 0x0008 ABFF 128 x 16 0x0108 1500 0x0108 157F

BiIX 43 1K x 16 0x0008 ACO0 0x0008 AFFF 128 x 16 0x0108 1580 0x0108 15FF

RilX 44 1K x 16 0x0008 BOOO 0x0008 B3FF 128 x 16 0x0108 1600 0x0108 167F

RilX 45 1K x 16 0x0008 B400 0x0008 B7FF 128 x 16 0x0108 1680 0x0108 16FF

FilX 46 1K x 16 0x0008 B800 0x0008 BBFF 128 x 16 0x0108 1700 0x0108 177F

F2800137. | HX 47 1K x 16 0x0008 BCOO 0x0008 BFFF 128 x 16 0x0108 1780 0x0108 17FF
F2800135 | psix 48 1K x 16 0x0008 CO00 0x0008 C3FF 128 x 16 0x0108 1800 0x0108 187F
FilX 49 1K x 16 0x0008 C400 0x0008 C7FF 128 x 16 0x0108 1880 0x0108 18FF

FiIX 50 1K x 16 0x0008 C800 0x0008 CBFF 128 x 16 0x0108 1900 0x0108 197F

iX 51 1K x 16 0x0008 CCO0 0x0008 CFFF 128 x 16 0x0108 1980 0x0108 19FF

BIX 52 1K x 16 0x0008 D000 0x0008 D3FF 128 x 16 0x0108 1A00 0x0108 1A7F

BiIX 53 1K x 16 0x0008 D400 0x0008 D7FF 128 x 16 0x0108 1A80 0x0108 1AFF

JiIX 54 1K x 16 0x0008 D800 0x0008 DBFF 128 x 16 0x0108 1B00 0x0108 1B7F

FiX 55 1K x 16 0x0008 DCOO 0x0008 DFFF 128 x 16 0x0108 1B80 0x0108 1BFF

FiX 56 1K x 16 0x0008 E000 0x0008 E3FF 128 x 16 0x0108 1C00 0x0108 1C7F

BiIX 57 1K x 16 0x0008 E400 0x0008 E7FF 128 x 16 0x0108 1C80 0x0108 1CFF

FilX 58 1K x 16 0x0008 E800 0x0008 EBFF 128 x 16 0x0108 1D00 0x0108 1D7F

BilX 59 1K x 16 0x0008 ECO0 0x0008 EFFF 128 x 16 0x0108 1D80 0x0108 1DFF

il 60 1K x 16 0x0008 FOOO 0x0008 F3FF 128 x 16 0x0108 1E00 0x0108 1E7F

BilX 61 1K x 16 0x0008 F400 0x0008 F7FF 128 x 16 0x0108 1E80 0x0108 1EFF

BilX 62 1K x 16 0x0008 F800 0x0008 FBFF 128 x 16 0x0108 1F00 0x0108 1F7F

iIX 63 1K x 16 0x0008 FC00 0x0008 FFFF 128 x 16 0x0108 1F80 0x0108 1FFF
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R 7-2. NEFFMEHRTN (5)
P . itk ECC Huht:
R~ START END R~F START END

X 64 1K x 16 0x0009 0000 0x0009 03FF 128 x 16 0x0108 2000 0x0108 207F

X 65 1K x 16 0x0009 0400 0x0009 07FF 128 x 16 0x0108 2080 0x0108 20FF

X 66 1K x 16 0x0009 0800 0x0009 OBFF 128 x 16 0x0108 2100 0x0108 217F

HIX 67 1K x 16 0x0009 0C00 0x0009 OFFF 128 x 16 0x0108 2180 0x0108 21FF

FIX 68 1K x 16 0x0009 1000 0x0009 13FF 128 x 16 0x0108 2200 0x0108 227F

F1X 69 1K x 16 0x0009 1400 0x0009 17FF 128 x 16 0x0108 2280 0x0108 22FF

FIX 70 1K x 16 0x0009 1800 0x0009 1BFF 128 x 16 0x0108 2300 0x0108 237F

FIX 71 1K x 16 0x0009 1C00 0x0009 1FFF 128 x 16 0x0108 2380 0x0108 23FF

X 72 1K x 16 0x0009 2000 0x0009 23FF 128 x 16 0x0108 2400 0x0108 247F

X 73 1K x 16 0x0009 2400 0x0009 27FF 128 x 16 0x0108 2480 0x0108 24FF

X 74 1K x 16 0x0009 2800 0x0009 2BFF 128 x 16 0x0108 2500 0x0108 257F

FIX 75 1K x 16 0x0009 2C00 0x0009 2FFF 128 x 16 0x0108 2580 0x0108 25FF

X 76 1K x 16 0x0009 3000 0x0009 33FF 128 x 16 0x0108 2600 0x0108 267F

MIX 77 1K x 16 0x0009 3400 0x0009 37FF 128 x 16 0x0108 2680 0x0108 26FF

FiIX 78 1K x 16 0x0009 3800 0x0009 3BFF 128 x 16 0x0108 2700 0x0108 277F

F2800137 FIX 79 1Kx 16 0x0009 3C00 0x0009 3FFF 128 x 16 0x0108 2780 0x0108 27FF

FiX 80 1K x 16 0x0009 4000 0x0009 43FF 128 x 16 0x0108 2800 0x0108 287F

FiX 81 1K x 16 0x0009 4400 0x0009 47FF 128 x 16 0x0108 2880 0x0108 28FF

X 82 1K x 16 0x0009 4800 0x0009 4BFF 128 x 16 0x0108 2900 0x0108 297F

X 83 1K x 16 0x0009 4C00 0x0009 4FFF 128 x 16 0x0108 2980 0x0108 29FF

X 84 1K x 16 0x0009 5000 0x0009 53FF 128 x 16 0x0108 2A00 0x0108 2A7F

X 85 1K x 16 0x0009 5400 0x0009 57FF 128 x 16 0x0108 2A80 0x0108 2AFF

X 86 1K x 16 0x0009 5800 0x0009 5BFF 128 x 16 0x0108 2B00 0x0108 2B7F

HIX 87 1K x 16 0x0009 5C00 0x0009 5FFF 128 x 16 0x0108 2B80 0x0108 2BFF

F1X 88 1K x 16 0x0009 6000 0x0009 63FF 128 x 16 0x0108 2C00 0x0108 2C7F

FIX 89 1K x 16 0x0009 6400 0x0009 67FF 128 x 16 0x0108 2C80 0x0108 2CFF

F1X 90 1K x 16 0x0009 6800 0x0009 6BFF 128 x 16 0x0108 2D00 0x0108 2D7F

X 91 1K x 16 0x0009 6C00 0x0009 6FFF 128 x 16 0x0108 2D80 0x0108 2DFF

FIX 92 1K x 16 0x0009 7000 0x0009 73FF 128 x 16 0x0108 2E00 0x0108 2E7F

FIX 93 1K x 16 0x0009 7400 0x0009 77FF 128 x 16 0x0108 2E80 0x0108 2EFF

X 94 1K x 16 0x0009 7800 0x0009 7BFF 128 x 16 0x0108 2F00 0x0108 2F7F

FiIX 95 1K x 16 0x0009 7C00 0x0009 7FFF 128 x 16 0x0108 2F80 0x0108 2FFF
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R 7-2. NIF ARG (42)

s ECC Ml
RS AKX
R~k START END R~ START END
J#H X 96 1K x 16 0x0009 8000 0x0009 83FF 128 x 16 0x0108 3000 0x0108 307F
JHIX 97 1K x 16 0x0009 8400 0x0009 87FF 128 x 16 0x0108 3080 0x0108 30FF
JH X 98 1K x 16 0x0009 8800 0x0009 8BFF 128 x 16 0x0108 3100 0x0108 317F
FR X 99 1K x 16 0x0009 8C00 0x0009 8FFF 128 x 16 0x0108 3180 0x0108 31FF
FHIX 100 1K x 16 0x0009 9000 0x0009 93FF 128 x 16 0x0108 3200 0x0108 327F
FRH X 101 1K x 16 0x0009 9400 0x0009 97FF 128 x 16 0x0108 3280 0x0108 32FF
FHIX 102 1K x 16 0x0009 9800 0x0009 9BFF 128 x 16 0x0108 3300 0x0108 337F
FH X 103 1K x 16 0x0009 9C00 0x0009 9FFF 128 x 16 0x0108 3380 0x0108 33FF
FHIX 104 1K x 16 0x0009 A000 0x0009 A3FF 128 x 16 0x0108 3400 0x0108 347F
FH X 105 1K x 16 0x0009 A400 0x0009 A7FF 128 x 16 0x0108 3480 0x0108 34FF
FHX 106 1K x 16 0x0009 A800 0x0009 ABFF 128 x 16 0x0108 3500 0x0108 357F
X 107 1K x 16 0x0009 AC00 0x0009 AFFF 128 x 16 0x0108 3580 0x0108 35FF
J#[X 108 1K x 16 0x0009 B0O0O 0x0009 B3FF 128 x 16 0x0108 3600 0x0108 367F
FHX 109 1K x 16 0x0009 B400 0x0009 B7FF 128 x 16 0x0108 3680 0x0108 36FF
X 110 1K x 16 0x0009 B800 0x0009 BBFF 128 x 16 0x0108 3700 0x0108 377F
X 111 1K x 16 0x0009 BCOO 0x0009 BFFF 128 x 16 0x0108 3780 0x0108 37FF
F2800137 X 112 1K x 16 0x0009 C000 0x0009 C3FF 128 x 16 0x0108 3800 0x0108 387F
X 113 1K x 16 0x0009 C400 0x0009 C7FF 128 x 16 0x0108 3880 0x0108 38FF
X 114 1K x 16 0x0009 C800 0x0009 CBFF 128 x 16 0x0108 3900 0x0108 397F
X 115 1K x 16 0x0009 CCO00 0x0009 CFFF 128 x 16 0x0108 3980 0x0108 39FF
JHIX 116 1K x 16 0x0009 D000 0x0009 D3FF 128 x 16 0x0108 3A00 0x0108 3A7F
JFIX 117 1K x 16 0x0009 D400 0x0009 D7FF 128 x 16 0x0108 3A80 0x0108 3AFF
JHIX 118 1K x 16 0x0009 D800 0x0009 DBFF 128 x 16 0x0108 3B00 0x0108 3B7F
X 119 1K x 16 0x0009 DCOO 0x0009 DFFF 128 x 16 0x0108 3B80 0x0108 3BFF
JHIX 120 1K x 16 0x0009 E000 0x0009 E3FF 128 x 16 0x0108 3C00 0x0108 3C7F
FAIX 121 1K x 16 0x0009 E400 0x0009 E7FF 128 x 16 0x0108 3C80 0x0108 3CFF
FHIX 122 1K x 16 0x0009 E800 0x0009 EBFF 128 x 16 0x0108 3D00 0x0108 3D7F
FHIX 123 1K x 16 0x0009 ECO00 0x0009 EFFF 128 x 16 0x0108 3D80 0x0108 3DFF
X 124 1K x 16 0x0009 FO0OO 0x0009 F3FF 128 x 16 0x0108 3E00 0x0108 3E7F
FHX 125 1K x 16 0x0009 F400 0x0009 F7FF 128 x 16 0x0108 3E80 0x0108 3EFF
X 126 1K x 16 0x0009 F800 0x0009 FBFF 128 x 16 0x0108 3F00 0x0108 3F7F
X 127 1K x 16 0x0009 FC00 0x0009 FFFF 128 x 16 0x0108 3F80 0x0108 3FFF
7.3.3 MR B TR N LT
R 7-3. S ELFFAF AR NS
o @“T% s = DriverLib £ 4 oA SRS
5181 0 (PFO)
- - MO_RAM_BASE 0x0000_0000 -
- - M1_RAM_BASE 0x0000_0400 -
AdcaResultRegs ADC_RESULT_REGS ADCARESULT_BASE 0x0000_0B00 -
AdccResultRegs ADC_RESULT_REGS ADCCRESULT_BASE 0x0000_0B40 -
CpuTimerORegs CPUTIMER_REGS CPUTIMERO_BASE 0x0000_0C00 -
CpuTimer1Regs CPUTIMER_REGS CPUTIMER1_BASE 0x0000_0C08 -
CpuTimer2Regs CPUTIMER_REGS CPUTIMER2_BASE 0x0000_0C10 -
PieCtrIRegs PIE_CTRL_REGS PIECTRL_BASE 0x0000_O0CEO -

158 [ VAT

S

=

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800137 TMS320F2800135 TMS320F2800133 TMS320F2800132
English Data Sheet: SPRSP63


https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com.cn/cn/lit/pdf/ZHCSR52
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR52B&partnum=TMS320F2800137
https://www.ti.com.cn/product/cn/tms320f2800137?qgpn=tms320f2800137
https://www.ti.com.cn/product/cn/tms320f2800135?qgpn=tms320f2800135
https://www.ti.com.cn/product/cn/tms320f2800133?qgpn=tms320f2800133
https://www.ti.com.cn/product/cn/tms320f2800132?qgpn=tms320f2800132
https://www.ti.com/lit/pdf/SPRSP63

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TMS320F2800137, TMS320F2800135, TMS320F2800133, TMS320F2800132

ZHCSR52B - OCTOBER 2022 - REVISED NOVEMBER 2023

R T-3. S RAFFBRAFBN (4)

frr B AR
o prees DriverLib &Z#x b WAL
PieVectTable PIE_VECT_TABLE PIEVECTTABLE_BASE 0x0000_0D00 -
- - LS0_RAM_BASE 0x0000_8000 -
- - LS1_RAM_BASE 0x0000_A000 -
UidRegs UID_REGS UID_BASE 0x0007_1140 -
DcsmZ10tpRegs DCSM_z1_OTP DCSM_Z10TP_BASE 0x0007_8000 -
DcsmZ20tpRegs DCSM_z2_OTP DCSM_zZ20TP_BASE 0x0007_8200 -
AhELing 1 (PF1)
EPwm1Regs EPWM_REGS EPWM1_BASE 0x0000_4000 2
EPwm2Regs EPWM_REGS EPWM2_BASE 0x0000_4100 2
EPwm3Regs EPWM_REGS EPWM3_BASE 0x0000_4200 2
EPwm4Regs EPWM_REGS EPWM4_BASE 0x0000_4300 2
EPwm5Regs EPWM_REGS EPWM5_BASE 0x0000_4400 i
EPwm6Regs EPWM_REGS EPWM6_BASE 0x0000_4500 2
EPwm7Regs EPWM_REGS EPWM7_BASE 0x0000_4600 =
EQep1Regs EQEP_REGS EQEP1_BASE 0x0000_5100 2
ECap1Regs ECAP_REGS ECAP1_BASE 0x0000_5200 2
ECap2Regs ECAP_REGS ECAP2_BASE 0x0000_5240 2
Cmpss1Regs CMPSS_REGS CMPSS1_BASE 0x0000_5500 £
CmpssLite2Regs CMPSS_LITE_REGS CMPSSLITE2_BASE 0x0000_5540 2
CmpssLite3Regs CMPSS_LITE_REGS CMPSSLITE3_BASE 0x0000_5580 i
CmpssLite4Regs CMPSS_LITE_REGS CMPSSLITE4_BASE 0x0000_55C0 2
Shg 2 (PF2)
SpiaRegs SPI_REGS SPIA_BASE 0x0000_6100 2
5MEIG 3 (PF3)
AdcaRegs ADC_REGS ADCA_BASE 0x0000_7400 2
AdccRegs ADC_REGS ADCC_BASE 0x0000_7500 B2
1 4 (PF4)
InputXbarRegs INPUT_XBAR_REGS INPUTXBAR_BASE 0x0000_7900 2
XbarRegs XBAR_REGS XBAR_BASE 0x0000_7920 i
SyncSocRegs SYNC_SOC_REGS SYNCSOC_BASE 0x0000_7940 =
EPwmXbarRegs EPWM_XBAR_REGS EPWMXBAR_BASE 0x0000_7A00 2
OutputXbarRegs OUTPUT_XBAR_REGS OUTPUTXBAR_BASE 0x0000_7A80 2
GpioCtriRegs GPIO_CTRL_REGS GPIOCTRL_BASE 0x0000_7C00 2
GpioDataRegs GPIO_DATA_REGS GPIODATA_BASE 0x0000_7F00 7=
GpioDataReadRegs GPIO_DATA_READ_REGS GPIODATAREAD_BASE 0x0000_7F80 2
DevCfgRegs DEV_CFG_REGS DEVCFG_BASE 0x0005_D000 2
ClkCfgRegs CLK_CFG_REGS CLKCFG_BASE 0x0005_D200 i
CpuSysRegs CPU_SYS_REGS CPUSYS_BASE 0x0005_D300 i
SysStatusRegs SYS_STATUS_REGS SYSSTAT_BASE 0x0005_D400 2
AnalogSubsysRegs ANALOG_SUBSYS_REGS ANALOGSUBSYS_BASE 0x0005_D700 2
ST 6 (PF6)
Epg1Regs EPG_REGS EPG1_BASE 0x0005_EC00 2
Epg1MuxRegs EPG_MUX_REGS EPG1MUX_BASE 0x0005_ECDO £
DcsmZ1Regs DCSM_Z1_REGS DCSM_Z1_BASE 0x0005_F000 2
DcsmZ2Regs DCSM_Z2_REGS DCSM_Z2_BASE 0x0005_F080 2
DcsmCommonRegs DCSM_COMMON_REGS DCSMCOMMON_BASE 0x0005_F0CO =
MemCfgRegs MEM_CFG_REGS MEMCFG_BASE 0x0005_F400 i
AccessProtectionRegs ACCESS_PROTECTION_REGS | ACCESSPROTECTION_BASE 0x0005_F500 i
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R T-3. S RAFFBRAFBN (4)

e B AR
o prees DriverLib 4#% ik ZHAKLRY
MemoryErrorRegs MEMORY_ERROR_REGS MEMORYERROR_BASE 0x0005_F540 B
TestErrorRegs TEST_ERROR_REGS TESTERROR_BASE 0x0005_F590 B
FlashOCtrIRegs FLASH_CTRL_REGS FLASHOCTRL_BASE 0x0005_F800 £
FlashOEccRegs FLASH_ECC_REGS FLASHOECC_BASE 0x0005_FB00 £
S 7 (PF7)
CanaRegs CAN_REGS CANA_BASE 0x0004_8000 B
- - CANA_MSG_RAM_BASE 0x0004_9000 B
MpostRegs MPOST_REGS MPOST_BASE 0x0005_E200 B
DccORegs DCC_REGS DCCO_BASE 0x0005_E700 B
St 9 (PF9)
WdRegs WD_REGS WD_BASE 0x0000_7000 B
NmilntruptRegs NMI_INTRUPT_REGS NMI_BASE 0x0000_7060 £
XintRegs XINT_REGS XINT_BASE 0x0000_7070 £
SciaRegs SCI_REGS SCIA_BASE 0x0000_7200 £
ScibRegs SCI_REGS SCIB_BASE 0x0000_7210 B
ScicRegs SCI_REGS SCIC_BASE 0x0000_7220 B
I2caRegs 12C_REGS I2CA_BASE 0x0000_7300 2
I2cbRegs 12C_REGS I2CB_BASE 0x0000_7340 B

S
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7.4 t3iR

R T4 HIH T EBARIR AR . A RIR IR A A NG B, 1E S TMS320F280013x 3L 75 #1751
ARZZFH,

R 7-4. B RTF R

B Huhk K/ (x16) it
14-13 {584
TR
10-8 2 =64 5| (QFP)
PIN_COUNT 3= 80 31 (QFP)
4 =48 5|1 (QFP)
PARTIDL 0x0005 D008 2 5 =32 5| (QFN)
7 = 48 5| i (QFN)
8=64 5| (QFP , HFH
VREGENZ )
7-6 0 = TR (TMX)
QUAL 1= WAL (TMP)
2 = SEALGH (TMS)
B SFRR S
TMS320F2800137 0x06FF 0500
TMS320F2800135 0x06FD 0500
PARTIDH 0x0005 DOOA 2 (3F VPM 3% )
TMS320F2800133 0x06FB 0500
TMS320F2800132 0x06FA 0500
TMS320F2800135VPM 0x06F9 0500
BIHETIRA S
BITHR 0 0x0000 0001
REVID 0x0005 DOOC 2 BATHE A 0x0000 0002
1BITHR B 0x0000 0003
BITHR C 0x0000 0004
ME—FRRS . MR 5 E R A MF PARTIDH A ias o 2
UID_UNIQUEO 0x0007 114A 2 AN SeME— g5 W LURPERL I R 55105 o g5 UAE T
TMS 2844 L.
ME—FRRS . Mg 5 7E R A PARTIDH 44 Sas 12
UID_UNIQUE" 0x0007 114C 2 AFER o derE—45 T CRPERH I P 505 . M 5 AT
TMS 2844 k.
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7.5 C28x AbH4s

CPU & 32 fiijE riAbPLEs . ZaefH 5 1 875 5 A PR S AR  FEfRT 3R 2R 1T 5 (RISC) 5 DL Asid= il 25 28
ANNECR ISR S

CPU [Pt A 28 00U 1 Harvard ZERFIEER F-hk . RISC 4t /& B BHHE S HUT . 217 B 31 2 17 288 fE Az g
JE i Harvard 2284 . fcds il 2845 1 &l it D3R 245 . 5T B AR DA R AL /E RS2 B 5 I tE . CPU 1814
J5 I Harvard ZE #4848 & FERSREURE IS HAT AT . CPU 1] LLIZEUFE & FIEUE | [R5 A\ EE DL7E B ANk 2
{RAF B HIFE A e . CPU S8 /S 267 (1 bk B0d 2% 58 Bt #41 «

HxR CPU MR LSEMTELZE R |, 1§55 TMS320C28x CPU fllf54 #4157 .

7.5.1 F ) HJ0 (FPU)

C28x JINiF 1 (C28x+FPU) AbFE 2338 i 1 S FF |IEEE kS i ris B A A7 2s AR 2ok 3 fé C28x & & CPU (1)
.

B A C28x+FPU #4605 hrE C28x ZiA7 284 DL K —H ATV s e A7 o o BANI T B B TC B AR S I R

o N\ MFAEERFHE  RH (HF n=0-7)

o FRUIRESE S (STF)

« HEREHZGFE (RB)

¥ RB i frassh , A 7 sl ai e as R TR A BOR . XM A nT T T i AR S b b, DASRBLTE R a5 A7 AR AR
TR SRR

AR C28x V7 fiHLIG (FPU) MEZ(EE |, i5S W TMS320C28x 7 /15 S LR ZEFHY,
7.5.2 ZfEH%H 0 (TMU)

—AREUINE S (TMU) I8 38 0452 FR) F a] hisl S A7 5 0L = M R BRI 7-5 i Ts| B ARZEILE FPU 54
k¥R C28x+FPU [HIThEE.

#£ 7-5. TMU XR35>

B4 C &Mz H KR
MPY2PIF32 RaH,RbH a=b*2n 2/3
DIV2PIF32 RaH,RbH a=b/2m 2/3
DIVF32 RaH,RbH,RcH a=blc 5
SQRTF32 RaH,RbH a = sqrt(b) 5
SINPUF32 RaH,RbH a=sin(b*2n) 4
COSPUF32 RaH,RbH a=cos(b*2m) 4
ATANPUF32 RaH,RbH a=atan(b)/2n 4
QUADF32 RaH,RbH,RcH,RdH FHF W Bhit 5 ATANPU2 iz 5 5

ST TEA . WKRE N SR R . i TMU $5 2 #5 FHILA ) FPU 2 £ 8% ( ROH =
R7H ) kH#fTis 5.
W2 5H, | 55 TMS320C28x 715 LEF AR S HEFHY.
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7.6 5] SRR

AAIN R T BRGNS S Lz SR i i 5l S 519 ROM M 5] SAEAE R 38 A A/t
(GPIO) 5l Bk € 51 T 2N AL L -

R 7-6 Son 7 ATEEON G SR 5] B R 5] SRR I, P AT DLE SR SR HEAT AR, LA E X5 8K
HRTIE IR 51 AR 2 AR A8 T B 5] S #E 51 GPIO.

Ji A RN 5] SR R R A T A B ( SCIA. SPIA. 12CA. CANA %5 ) 55— SEfl. L2 A =R 3IHX
5| S5 (a0 SCI 515 ) B, SEFRIIFREE— MBSzl |, a0 SCIA i I B SCI 51 % . X [FFEEH T HAh sk
wal S,

I E AL (XRSN) FF LR tpoornash ( FENTEHH—RHE A 2 BIHI 31 S ROM T[] ) BIE i
R 7-6. BRI FHER

5 SR GP1024 GPI1032
( BRIABI FHRIEFESIH 1) ( BRIABI SHREFESI B 0)
JFAT 10 0 0
SCl/Z:45 5] 51 0 1
CAN 1 0
[N1F 1 1

(1) R SCI £ SCI Hahrr R PiEd feh k8245 “A” 5 “a” , SCI 5| SRl nl FHAE 515 5] Sk,

R 77 HIH T EAF EATRESCRFIN 51 S BRING] PRSI0y GPI024 (51 3G 1) A1 GPIO32 ( 5] 34
XS 0) o WA RIS Bt A b, MRSy 51 SRS I B g By, BRI B4y AT RE & id 340 .
FESLERAE L, 2P R LUE R HL 7 AT B US4 Ak (DCSM) OTP A7 B AT 4 FEok B e ) BRIA R 5] A
v )

R 7-1. A TR G K
5 BAGS 5] S

AT
SCI/%#
CAN
77
RAM
SPI
12C

LAENAT

Nloloalb~lWIN| ~|O

-
o

&E
Fr A SRR AN 5] S AR UHR A Ah A E ( SCIA. SPIA. 12CA. CANA 25 ) [958 —/sefil. FLEATT
R Xy S (Blin SCI 51'% ) i, SEFRFRSE — /MEEszf] | an SCIA ¥ I =) SCI 51 %,
X R FEE T HA AN G S
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7.6.1 B45 SR E
ATTEAINE T TR 5] S E DL a5 FeE AT I . e Sy 0 5 SRR B S IE 3 A5 SRk T

fis

, LR RS E A5 SR 8 FhECE [ 5] S,

FE A IR BB B EE G AR B 2 st IEEM L T AE

1.

2.

3.

4.

M B EN R S SR E &M R (Bl : AT ENHEFRNGES SR EES SEm. |1 HE
5 ) CAN Bl SR 25 Sikmi. AT SCI 51 S 1 =2 5] Sk 4 )

RIEAT TR 5 SR RMEE |, e FEZ A5 S LR S| I (BMSP) SRAEFTIE R 5] S0 2 A ik 47k 3%

( Bl4n - T2 2 A4 BMSP SR7E 3 45| SR T2 [ 31T )

WP BMSP 2 ECE) 3 GPIO 511, ( #4m , BMSPO %] GPIO10 , BMSP1 #| GPIO51 , BMSP2 {48

RENEERPIRE . ) ARPATIRER B TG IEAEE |, 521 7.6.1.1.

Y 18] SRR E WAL H g LB §:% s BMSP [ EAE &S] . il , BOOTDEF0=5] %% A

17 , BOOTDEF1=CAN 5|5 , BOOTDEF2=SCI 5|5 ; frfi Hfth BOOTDEFxX & & NBIME/TC. A KU %

BMECE e 5 SEARNITEENEE , ES R 7.6.1.2,

AN, TMS320F280013x ST i #5#)#5 1 R = F4F W “ 5l SHATREIHF 7 — 4t 7 F =i & BMSP
FE & 51 R 7R 5 5]

&
CAN 5| S#FTH XTAL. 7EfEH CAN 5| SR 2 a7 , EHIREN 2238 T XTAL.
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7.6.1.1 I & 5/ EH=C5/

ARFAH T H P ao ek 78 P Ay e B W X I 2z a4 B (DCSM) OTP #ixt BOOTPIN-CONFIG 17 & ( iEZ [k
7-8 ) AT R A & X5 SRR E S . DCSM OTP i\ & & Z1-OTP-BOOTPIN-CONFIG & Z2-OTP-
BOOTPIN-CONFIG . i} , EMU-BOOTPIN-CONFIG & Z1-OTP-BOOTPIN-CONFIG/Z2-OTP-BOOTPIN-
CONFIG FIfF BEZRL , TR , NTTEAS N OTP HIE I Nl R R 5] ST 5256 . AT AR I 75 B0 2%
PEEATRFR , DMST 00 1. 2 80 3 M5 SRRk o .

&iE
ff ] Z2-OTP-BOOTPIN-CONFIG i} , 7564 B a2 FIAC B K 6 T 21-OTP-BOOTPIN-CONFIG

FIBCE . @i Z1-OTP-BOOTPIN-CONFIG |, A5 R FHHETH % OTP B & |, Bt EH Z2-
OTP-BOOTPIN-CONFIG.

3 7-8. BOOTPIN-CONFIG f7=#Bt

A B4 L
31:24 %= ¥ Ox5A "5 NiX 8 AL LAfR N % 37 7785 TP AL 4%
23:16 FIFHRUEFE T 2 (BMSP2) &2 % BMSPO #tH] , BMSP2 B4k
15:8 51 S IE PRSI M 1 (BMSP1) 527 BMSPO B , BMSP1 Bi4h
WE NTES] S A GPIO 51 ( 5% 255) -
- 0x0 = GPIOO
7:0 5] SR L5 0 (BMSPO) - 0x01 = GPIO1
5\ OXFF £:25 /1 BMSPO |, 5| A i85 S

&
GPIO 224 %I 253 511 | B fh 25 N GPIOHAMSEL ZifE 887 |, WIA] LAZE X Le 5| B F k4T
BN

PLR GPIO AEEFIME BMSP. W ik H T45E ) BMSP , 515 ROM ¥ H 3y BMSPO #1 BMSP1 ik
P BRI GPIO. BMSP2 (1) | BRiME N OXFF , iX225F BMSP.

« GPIO 14 A1 GPIO 15 ( fEAFAT 3% AT )

« GPIO 25 % GPIO 27 ( fEAFA 3% AT )

+ GPIO 30. GPIO 31. GPIO 34 #1 GPIO 38 ( ZEATfa % FIAATH )

+ GPIO 42 % GPIO 58 ( {EATA 3% FIATTH )

* GPIO 62 £ GPIO 223 ( fEATAm 3% FIATTH )
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K 7-9. W15 AL T R

BOOTPIN_CONFIG

o BMSPO BMSP1 BMSP2 TP F] SRR
1= Ox5A AHFEE THZ%RE NHZEE i BA BMSP & X515
5l 24 0 5 FFFE X5 S
OxFF OxFF OXFF (S BMSP )
B th BMSPO ffi i X 93] &
4% GPIO OxFF OXFF (57 BMSP1 71 BMSP2 )
B t BMSP1 {5 X 1173] %
OXFF 4% GPIO OXFF ( %7 BMSPO 71 BMSP2)
B th BMSP2 {5 X 1073] %
OXFF OxXFF #% GPIO ( $5F BMSPO 71 BMSPA )
N N Hi BMSPO Al BMSP1 ({8 & X 15| §
4% GPIO 4% GPIO OXFF 7 BMSP2 )
= OX5A R N th1 BMSPO il BMSP2 [t 5& XI5 §
4% GPIO OxFF 3 GPIO (AP BMSP1 )
N N 1 BMSP1 1 BMSP2 [l & X151 F
OXFF 4% GPIO 1% GPIO (5 BMSPO )
A% GPIO 4% GPIO % GPIO 1 BMSPO. BMSP1 il BMSP2 [ff & X3 5
N N N BMSPO ¥ & fir Jy i) Btk BMSPO GPIO
GPIO X HAGPIO AR GPIO H1 BMSPO. BMSP1 Fil BMSP2 [t & X (15| &
N - N BMSP1 # & fir ik Bkik BMSP1 GPIO
A GPIO GPIO E3% AR GPIO 1 BMSPO. BMSP1 il BMSP2 [{{fi & X (13 §
% GPIO % GPIO GPIO FX BMSP2 #i £ A N BRIAIRES |, e TFE2ARES

H BMSPO £l BMSP1 (1 L5 5

it 5] S48 AR, BMSPO & 51 53R R SIME M HAR A 20 , BMSP2 & i im A RUfr. ##E2E ) BMSP
i, St A BMSP2. filin , 7fE4U# H BMSP2 ( 25H BMSP1 1 BMSPO ) sifi , Ragik#nl §3&

25 0 A4, FENAER BMSPO HysEfl | mliks| SR RS 0 A1 1.
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7.6.1.2 I & 5| EHEAFLET

AN T ] g B 51 5 X% BOOTDEF LA AR5 Sk, 64 {7 &4 T Z1-OTP-BOOTDEF-
LOW #11 Z1-OTP-BOOTDEF-HIGH fi7 & [ /7 AT i & DCSM OTP . ikl , EMU-BOOTDEF-LOW #i1 EMU-
BOOTDEF-HIGH /& Z1-OTP-BOOTDEF-LOW #1 Z1-OTP-BOOTDEF-HIGH [F){/i B4 , I B 7] LT Hfs |

DUELEAS N OTP [11f 5 T A E 5] SR T T2 . 51 5w SR E & E BB T IEEEH 2 0 5]
SHEUE RS (BMSP). filln, 0 4> BMSP %51 1 &% H. 11 BMSP %T 2 ME%&H. 2/ BMSP %1 4
MNERZ%H 1 34 BMSP %5F 8 MR H. HXU{#E BOOTPIN_CONFIG fl BOOTDEF {H/RHB , 21
TMS320F280013x S 15 #5 14 R = FHf o

#1

li & Z2-OTP-BOOTPIN-CONFIG i} |, ¥{fiF Z2-OTP-BOOTDEF-LOW #11 Z2-OTP-BOOTDEF-HIGH
fE | A Z Z1-OTP-BOOTDEF-LOW #i1 Z1-OTP-BOOTDEF-HIGH 7 & . 4 % BOOTPIN_CONFIG
VAR ZVRE S, 15T 7.6.1.1,

% 7-10. BOOTDEF v+
BOOTDEF 4%k FHHE LR ViBg
NEISEREG 0 RES SRR,
Ban , ASE 5] S A R I0nT LUELFE i R AN [
GPIO SRSZHUS & 51 SR P ek AR FINAEA D

BOOT_DEF0 7:0 BOOT_DEFO #x{/i 3 IR B SR AR R 5] SR A & &
B HE NS 5] G RN

A RFHERE NG BOOTDEF i |, 52

GPIO 7/,
BOOT_DEF1 15:8 BOOT_DEF1 #&/iE 1
BOOT_DEF2 23:16 BOOT_DEF2 =/ 1
BOOT_DEF3 31:24 BOOT_DEF3 #& /&1
BOOT_DEF4 39:32 BOOT_DEF4 5=/ 1 152 (% BOOT_DEFO i
BOOT_DEF5 47:40 BOOT_DEF5 #&/3E 1
BOOT_DEF6 55:48 BOOT_DEF6 =0/ 1
BOOT_DEF7 63:56 BOOT_DEF7 #&:0/3E 1
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7.6.2 GPIO 4Bt

AN T H T M T Z1-OTP-BOOTDEF-LOW/ Z2-OTP-BOOTDEF-LOW #iI Z1-OTP-BOOTDEF-HIGH/
Z2-OTP-BOOTDEF-HIGH [#) BOOT_DEF f7fif#sf B+ B 51 F# 1 GPIO 5| SIETE . 1EZ R E 5] T8
AEET , TAWMELCE BOOT_DEF. %+ 5| SRR | &6 AFT R E S5 25100 5 2 B 51 F 2%k T+
AL T B 5] A

% 7-11. SCI 3| 3%

IR BOOTDEF {4 SCITXDA GPIO SCIRXDA GPIO
0 ( BRiME ) 0x01 GPI029 GPI028
1 0x21 GPIO1 GPIO0
2 0x41 GPIO8 GPIO9
3 0x61 GPIO7 GPIO3
4 0x81 GPIO16 GPIO3
# 7-12. CAN 5| S3% 50
N BOOTDEF & CANTXA GPIO CANRXA GPIO
0 (BAE) 0x02 GPI04 GPIO5
1 0x22 GPI032 GPIO33
2 0x42 GPIO2 GPIO3
3 0x62 GPIO13 GPIO12

i

F280013x #1 F280015x CANTXA GPIO i 0 ( 3Rk ) iEHE AR . B Hih CAN 5] ST GPIO ik
BFRMFAR. AREMER S R E SRR

£ 7-13.12C 5| 5%

IR BOOTDEF & SDAA GPIO SCLA GPIO
0 0x07 GPIOO GPIO1
1 0x27 GPIO32 GPIO33
2 0x47 GPIO5 GPIO4
& 7-14. RAM 5| ST
. RAM A\
I BOOTDEF & ( Hudk )
0 0x05 0x0000 0000
£ 7-15. NAZ5 F1EH
IR BOOTDEF f& WA WAE X
(k)
0 ( BRilH ) 0x03 0x0008 0000 40X 0
1 0x23 0x0008 8000 40 X 32
2 0x43 0x0008 FFFO 40 [§IX 63 K
3 0x63 0x0009 0000 40 FRIX 64
4 0x83 0x0009 8000 40 FHIX 96
6 OxA3 0x0009 FFFO 0 FIX 127 K12

168 /g LA
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R 7-16. ZENF B HEHR

TR BOOTDEF {& mﬁg\ﬁnﬁ AR X
0 ( BRiMH ) 0x0A 0x0008 0000 20 FiX 0
1 0x2A 0x0008 8000 410 FIX 32
2 Ox4A 0x0008 FFFO 410 BIX 63 K
3 0xBA 0x0009 0000 410 FIX 64
4 0x8A 0x0009 8000 410 JHIX 96
R 717, 55 FEB
bl BOOTDEF f& i1
0 0x04 Beja H
1 0x24 AR
% 7-18. SPI 5| S£I
T BOOTDEF & SPISIMOA SPISOMIA SPICLKA SPISTEA
0 0x06 GPIO7 GPIO1 GPI0O3 GPIO5
1 0x26 GPIO16 GPIO1 GPIO3 GPIOO
2 0x46 GPIO8 GPIO10 GPIO9 GPIO11
3 0x66 GPIO16 GPIO13 GPIO12 GP1029
& 7-19. 14751 FHEH
TR BOOTDEF & D0-D7 GPIO 28x(DSP) ##il GPIO FEH#=H GPIO
0 ( BRIAME ) 0x00 DO - GPIO0 GP10224 GP10242
D1 - GPIO1
D2 - GPIO3
D3 - GPIO4
D4 - GPIO5
D5 - GPIO7
D6 - GP1028
D7 - GPI029
1 0x20 DO - GPIO0 GPIO12 GPIO13
D1 - GPIO1
D2 - GPIO2
D3 - GPIO3
D4 - GPIO4
D5 - GPIO5
D6 - GPI06
D7 - GPIO7
2 0x40 DO - GPIO0 GPIO16 GPI029
D1 - GPIO1
D2 - GPIO2
D3 - GPIO3
D4 - GPIO4
D5 - GPIO5
D6 - GPI06
D7 - GPIO7
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7.7 Z4&M

AT RE RS % e (DCSM) Sl AT . 1 ZI R R RGOS IA T | ZINRENIRA R . 1ok, bR
BT X2 2D RE USRS 73 [X

7.7 RS R IL

JSEASE AT I i LA % 1A 5 3 AR ) 5 BAIE R 5 B By 1 R 42 B ARG E 344 L334T

7.7.1.1 JTAGLOCK

£ USER OTP 15 H JTAGLOCK JjRe 2225 X s fF TR 1 JTAG Vi il ( Bl anifilaRet ) .

7.7.1.2 £5/ 5 F

£ USER OTP HJg F %51 {51 S & T LA K N A7 51 5 2 BLAE BT 251 51 I 4030 51 5 8 R 373 150 ( fildn SCI
CAN. 17 .

7.7.2 WX 24

XD 22 A LD A R S DR« XK1 (21) ANIXIE 2 (22) 0 XA X 22 S SEBUR AR A XA
AHSML 2RI (OTP fAf#fl 224 ROM ) RIS RLH) 2242508 ( LSx RAM FINAZERX ) o

773 R EH

Code Security Module Disclaimer

ARFAT TR A 2 L (CSM) 5 £ X Al £E AR S A7 it 2 T A B BEAT 5 A R A7, JF HL li 48 A
& (T1) AR AR A ORAE AR & T A AT A& F T A S O ORAEIIRE

SR, TIAMRIESUK I CSM A2 2 BRI B | AN ORAIE AR U A7 72 A0 S A7 G 4% o O 200 AN e il
AHARTT T BeAh, BR BN ESS  TI RIS AFH) CSM BUE AT HUE M fRIESR R |, BEX S
B R A 3 3 AP XA R I 25 FRALE

FEAEMIELLT |, TI X DAERTTEME ] CSM BUA S AF P LR AT IR . RFBR (. (B REAR T4
BEATTT, ik TR OE M ERIEH. HRMIHSECBEAR TG E K. K. EHBR%K.
b 55 i e At 2 B B K
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7.8 EI 1M

B T VAREELS 2 BT R TMS320C2000™ s fill 43 _E AORLEAR A, (E6F T Hoas B 3 B AL 2 18] B i [a) S 4t — A AT
WHTF IR BOAEDSL T 22k d D@, RIE T e 2 mjafies.

BTV E A ST TS AT 3 A e 3 P9 A IR A I
7-2 B 1A T ISR 1 Rl Th BE SR

[ wocrwpPRECLKDIV | | wpcRWDPS | [ WDCRWDDIS |
WDCNTR
r r
WDCLK
INTOSC1 -
( ) | Pt Overflow N 1d(;(|>:nt
8-bit y
WDCLK Watchdog Watchdog
Divider Prescaler Counter
SYSRSn
Clear
Count
y
WDWCR.MIN
WDKEY (7:0)
) Watchdo
Watchdog Good Key Out of Window Windowg
- Key Detector Detector
[wbcrwDCHK(2:0) — e e An
:::)) ‘/\ Bad Key
n WDRSTn Generate .
512-WDCLK Watchdog Time-out
< WDINTn Output Pulse
A
| SCSR.WDENINT I
B 7-2. §OFITH
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7.9 C28x it 8%

CPU 8% 0, 1, 1 2 2584 —FEAY 32 Atk &% , FAT vl HiicE A WA 16 Romkeh i At shit iy 23 BAy 32
P it B a A ey, XA e ETHEER AR O I AR B — Pk, THES L CPU Il FEE Bk DA 7 A e B 77 Xt
o HTHHESAE] O I, B ShEHTINR 32 {7 I .

CPU it 2% 0 H T30 i 3-8 2 PIE Ht. CPU iHIF#% 1 W T & |, JF%# %= CPU (¥ INT13. CPU
iHAf 2% 2 4 TI-RTOS £ . iZit i #8&E R %2 CPU 1 INT14. R A{EH TI-RTOS , CPU i} %8 2 tha] i
.

CPU I8 2 ] i F AT —28 i

SYSCLK ( 2tik )

M EBIRET 2% 1 (INTOSC1)

R %% 2 (INTOSC2)

X1 (XTAL)

7.10 XU HT & L Ei2 (DCC)

DCC i F THR 45 45 — /N Bl R0 W I B g N 48 — ANISE Bl AT LA T A R ] S (AR o 2450 2% P TR i st
T B e 58 A o R | AT B R G 1) 2 A AR AT

7.10.1 45

DCC AA DL R

o SRV AR AN IS S PR 2 IR ] PR E R

SRR S I e BARCE TR A ZEH

SCEEHELR VSRR | TG S T

SCHF R AR HEAT RO
FEVF AT B 5 — AR | AT 2 T URRE & A9«

7.10.2 DCCx A &5 = Wt i) L)

3 7-20. DCCx K8y 0 &

DCCxCLKSRCO[3:0] BB AR
0x0 XTAL/X1
0x1 INTOSCA1
0x2 INTOSC2
0x4 TCK
0x5 CPU1.SYSCLK
0x8 AUXCLKIN
0xC INPUT XBAR ( i1\ xbar it 16 )
Al (R
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# 7-21. DCCx RJ 4R 1 R

DCCxCLKSRC1[4:0] s ep A2 R
0x0 PLLRAWCLK
0x2 INTOSC1
0x3 INTOSC2
0x6 CPU1.SYSCLK
0x9 Hi A\ XBAR ( #i\ xbar f%iH 15 )
O0xA AUXCLKIN
0xB EPWMCLK
0xC LSPCLK
0xD ADCCLK
OxE WDCLK
OxF CANOBITCLK
e (R
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8 MA. SLHEMAE
8.1 R AT

#E
PAR R4 i 145 BAE T T1 38R VS H , TI A GRILERR A e 8. TI % PN S &
SR IEH T I . 2P BRI, IR R DRE .

“F2800x C2000™ s/t MCU Z S HIHE1F 11755 7 W/ FHF & ffH C2000 #544F FIEEFF R R FEATE R |
BT R BT R, RN PR AR G R ) T BRI o VR 0 T A - AR . B N/ (GPIO) %
oo B AAT ADC. B P 2R s ER DL K JTAG 1% .

8.2 /i E B4R
x 8-1. B EE R
Bk \ KetE \ ARG
BagE
TI f¥1 32 fiz C28x DSP XA WM A EINAFEL SRAM 1247 (13 miBE
Bk 120MIPS FRABHZAE 120MHz (19155 A FH B .
C28x : 120MIPS FPU32 : J5AERE{F303F IEEE-754 ks REVT SIS S
s WA =ik 256KB
SEE ] CPU TMU : {5 F D2 PR = A R SR AR IE EPAT R E |, ITIBE i i

RAM : 77k 36KB
32 fiLiF A 40 (FPU32)
“IEECERIG (TMU)

PR R (0 PLL A DQ A5H ) . TMU 4478 B Se0 3 B 2
R | T4 B AR AL TR R

FSTRIE A HFARLR A PID Fl Bk
K AVDS
ADC 3 4 5 = A L A EL A e T R TR . LR 030,
iﬁ;fADCﬁﬁ ADC JE b3 - F5 R P WE(IE ADC ISR 52448 2455 L F 6 01

ek 21 i Wil ADC #0854 h AR . $20ES 204 3K MSPS (iR
BE ) AL ENOB LASIHL 8 3 IR B P R

4% (ADC)
(12 41)

CMPSS

- RGP TR -

1 AN e 2%

W 12 i DAC W ERF R4t (CMPSS) #EHuE I T W8 B A s il . A oA =
DAC 2125 % V5 THERDRIHOR IE A0 e v s 4 55 R

HMESS] AL F2 fHAI% DAC %t T BB L 5 58 1 R SRR AL (0 T B B IR E S DO, PWM Bk i R 3
SR B 0 TR AR 2 5

Hi s T R G 60ns 5k i AS 0 HF (7]

(CMPSS) Jup RATE ORI . TR 20 CPU LA A gt 12

£z DAC (CMPSS) fil 9.5 fir 45 %% ifk DAC (CMPSS_LITE) k##

CMPSS_LITE
3 LB PAVM.
9.5 A7 A HE DAC A5 FH R — 51 RSB OB A )
40ns Bk A8 I B )
R AME
T 5240 s8R S0 88 AT B H0E: | DUME IR =itk ses sh FhL
HERRT IE ARG as | . " B RGPS E. TRAEEERE. B, ATkl
Bt eQEP) | T @QEP Bk A P o TR SRR ( LA ) B A B AT
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R 81 B EERE (£2)

223 et RGNS
2 1 eCAP fiith eCAP HINIFELE :
B F 2 LI (2 4 AN AR | e HURId & ( fldn , S8 78 /R A KA R A IR B R )
M) o

HATR I (6CAP R 58 R S ks 2 4R R4 0
IR (CCAP) | o i A X BAR MEBESI{E T GPIO. Rt 2 IR T

SR TRAEAE AN | eCAP HibaT iR pyp | WKIFT SUMS S O SR i L B

i PWM it (APWM). SR ok 25 bl G i PR PR TR P R R T A T AR
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RAHEH C2000™ A1 AE MCU SRd% i AN T R 2%

TIDA-010203 > /f] C2000 A1 GaN 1] 4kW HAH K&+ PFC % %1t

WS R — K B F280049/F280025 # iK1 LMG342x EVM #ff) 4kW CCM K JsFE PFC. IthikitfEn T
—/NEEKH) PFC ik 7 %, BB B s ) 281 B T MOSFET MFE (1) o ] Sk it 40 b 25 20l i A il . 7525 TR FR
SRR, AT DLE T S UK A OPABO7 SKRSZILAZ It FEL A , M5 Bh SE B T Sk i fR 0 . fERbBEih R, 2K
K, PEREG. ZEERE. FHHEIREAM EMI CE ¥HT TR0 HEIE. WS H &I A BN EdE |, BrT
KH C2000 1 GaN [ EEH: PFC B B @R E | I H2mRu=i PFC &t RIF 7 F & .

TIDM-1001 /] C2000™ MCU P22 # 3 LLC k% edt 2 5 it

WEIR B M ds 2 W B B e s, WA TIRSS a4 W5 IR DA HAR PN o X e 2 1k e
(R DREEE) @, BAWRES AT EZR MRS E B s, RPN ARz k. e
ZBbEH T 500W Y HIE A AL LLC IR A . ARG R C2000™ R 8% (MCU)
TMS320F280025C #%ll , i Al fE T A AR A s & i A IR L T IF S8 R0 PWM 7% . it i A
QBT B RIEZEOR |, WA S U ] 3

TIDM-1007 =4 CCM EiskE PFC 2% it (¥4 )
BERLARA 41 1 A5 Y C2000 folid fill 45 % il RS AE PFC BT AOREAE ZEK L 2l S AP it Shisos e e 1
%S H BT LSRG R

AFH, ZVS. BkW. 3T GaN [+ EEH: PFC &% &t

WSH B — PR @R 5kW B G Th R R IE (PFC) #it. Wit KM KRR PFC |, REfERAR
A E LT R (ZVS) &M FiafT. I 85 R B in Fh A Sodh 2 = M B i s (iTCM) |, BEBE I8N R ST R4 ML
o Wit NE TMS320F280049C fdz il #% N5 FH i tk Re AL 9 A%, WIFET 2 0 TAEYE R IERLZ . PFC
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9 FAF NI IR

THRMERERIF R TR, NI 7T SRR AR B oy S8 (1 TR AT A
9.1 AN TNESS R

C2000™ SEHTF2HF7w) 78 (MCU) AJT#ERET s T C2000 #A4F & i A4 B SCRE IR BT A 7 . B T %2
I3RS, RIS TAHSCBER AN B, AT 2D TR R E

9.2 w4 RN

N T BRI R A AT AL I B, T AR DSP s RIS 7 TR S8 570 BE 1 Aigd . 44> DSP i H ™ i
RANR R B LT =A% —  TMX. TMP 8% TMS ( #lr1 , TMS320F2800137 ) . M4 #% (TI) NH T H
T EHEFE Al = Al AT B AU RT R S R RIS - TMDX it TMDS. X SERTZANE T2 P KRR B, BN T
FEJEA ( TMX F1 TMDX ) BHE|5E &G M4 =84+ T A ( TMS 1 TMDS ) .

PRAETF R IEARIRAE

TMX  RIEERE A — e AR I &SR SO bR v | I BT BE AN FH A2 P= 2 25 i e o

TMP GRS A — B e i &2 | HA— B S i & S b E .

TMS 524 & 10 AR i A P2 A .

SR L EIF RIEARRE -

TMDX RGBSR (TI) 588 P9 305 IR A T R 7= e

TMDS SR ITE R = o

TMX F1 TMP 2544 F1 TMDX F & 32 F5 T E AL T i By i R S 51 253K -

“FRIEFEMHET NS AR, 7

AEFESSEERN TMDS & i L E kAT se e R | JF H 28 R E el S5 D2 52 i . TI FIPRHERAZAE
PiEH.

T R R B ( X B3 P ) MM R K T AR AEAE PR 2 o B T I B B P T e 2 O R AT R, iR
NS (T1) BBE 7B X e 334 FAR M A 72 R G B T S A& 10427~ 284k

TI e LEf A & AR GLIE — AN 2 R LRI G 2. XA RSB E R (#iltn , PM) .

7 TMS320F280013x #3/4 PM. PT. RGZ A1 RHB H IR uliT IS | iFS AR R “ BB
BsE” , P ti.com |, BRER RGHT TI A%,
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Generic Part Number: T™MS 320 F 2800137

Orderable Part Number: X (blank) F 2800137 PM R

PREFIX® 4,
TMX (X) = experimental device
SHIPPING OPTIONS

TMS (blank) = qualified device

(blank) = Tray
R = Large Tape and Reel

DEVICE FAMILY
320 = TMS320 MCU Family

L PACKAGE TYPE
64-pin PM Low-Profile Quad Flatpack (LQFP)
TECHNOLOGY ——————— 64-pin VPM [PM Low-Profile Quad Flatpack (LQFP) with VREGENZ]
F = Flash 48-pin PT LQFP

48-pin RGZ Very Thin Quad Flatpack No Lead (VQFN)
32-pin RHB VQFN

DEVICE

2800137
2800135
2800133
2800132

A ATREEE S AT T X
B 9-1. 2w MU

9.3 #7318
K 9-2. [&9-3. & 9-4 NI 9-5 JEIR | B 3451k, &£ 9-1 FIH T S HEIT ARG .
i YMLLLLS = Lot Trace Code
YM = 2-digit Year/Month Code
LLLL = Assembly Lot Code
F2800137PM S = Assembly Site Code
$$#-YMLLLLS $$ = Wafer Fab Code (one or two characters) as applicable
# = Silicon Revision Code
G4
.0 G4 = ECAT
Package
Pin 1
& 9-2. PM 3 FE RS 1%
YMLLLLS = Lot Trace Code
980 = Tl EIA Code
980 PT YM = 2-digit Year/Month Code
F2800137 LLLL = Assembly Lot Code
YMLLLLS S = Assembly Site Code
$$# G4 $$ = Wafer Fab Code (one or two characters) as applicable
o # = Silicon Revision Code
|0 G4 = ECAT
Package
Pin 1
& 9-3. PT 33 MRSk
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YMLLLLS = Lot Trace Code
F2800137 YM = 2-digit Year/Month Code
RGZ LLLL = Assembly Lot Code
S = Assembly Site Code
SI#YMLLLLS $$ = Wafer Fab Code (one or two characters) as applicable
Ll G4 # = Silicon Revision Code
Ke G4 = ECAT
Package
Pin 1
& 9-4. RGZ HEE MBI SVE
F2800 YM = 2-digit Year/Month Code
LLLL = Assembly Lot Code
137RHB S = Assembly Site Code
Tl YMS# # = Silicon Revision Code
LLLL G4
— G4 = ECAT
Ee
Package
Pin 1
& 9-5. RHB # % #dm 51k
R 9-1. FRARH
. . REVID(") s
BB IAARES N PP ikt - 0x5D00C &k
| 0 0x0000 0001 ZAAHET IR L) TMX R A2 4
A A 0x0000 0002 BRHET ARy TMX.
LB A L, TMS JE 3Rt 15T/ B
B B 0x0000 0003 A
ZAEIT IR A LA TMS T iRt . 2iTHR B
c c 0x0000 0004 71 C 23 RSN
(1) #|HBEITHRA D
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9.4 T H 5%

TI SRR EMIT R TR . T2 S TIPS ERe . BRI A i ok 07 S TR, HEER
C2000™ s 2] MCU F A Al T RANE A | 3 D57 C2000 sLi #2ii MCU - Bt AN A T PA Sz C2000
UL -

FFRLIE

F2800137 control CARD

F2800137 controlCARD & —Fh#:T HSEC180 controlCARD 35 FIF & T B, & T C2000™ F280013x %
FI A ) 45 7= . controlCARD R & & H T WA TR M R G R B e vk B A1 A2 SE BE AR BB | 1) FH 3
FrUESME RS (100 51 DIMM 5% 180 5| HSEC ) H i — ok 52 1 BEAIC 5 B2 1 Fopi 428 il 2 il R 07 %8 1 IVTA
I 38 W S5 AR TR 9 B AR SR 7E N FH E 44 71 1 controlCARD .

LAUNCHXL-F2800137

LAUNCHXL-F2800137 & — & AT T1 C2000™ sif 4% il 2% F280013x R KA T KR - ZARAME FH T
VI TAS RO BRI Bt | 3248 5 T8 MR HEAL T & RIF R AR N H o iZ3 BRUA LaunchPad™ JF & B 4F T i
HERSR 5] B TVPAl , IS0 FRE R A BoosterPack™ feiff i bk .

Tl Resource Explorer
F AR ARLG | 555 LT E T Resource Explorer DLW S 7B . BRI SCRY .

BHTE

F-T- C2000 MCU f¥) C2000Ware
HF C2000™ MCU 1] C2000Ware s&— R ¥ K% A KA R SCRYS |, B 78S AT BE4a B A F RIS 1] . e LG RE
ET R F . FERSNS R

Digital Power SDK

Digital Power SDK 1 % — £ B & 41 0 M B pERE R 4LH . T HASCRY | B8R T A4 26T C2000 MCU [y%r
VEARGHTT R, A& TS g B B/ B BLR/ASH F IR R B 5 TiE 47 T C2000
HETEA LR (EVM) M TI 25800 (EH T RBIRE. G Rasds. Rz 7o i as Al Dok i 0t N )
EE . Digital Power SDK 40 5% # "y F N HICE T A AN PP AL S 25 B BUYT 5 1O I A B UL

Motor Control SDK

Motor Control SDK £ & — R V'K H AR 40 . T EMSCRY , B R T4 2T C2000 MCU i H L2 il
RGFT KW, & TSR = AN S TIE4T T C2000 AL HITEAL B (EVM) FIZFh T
Wil (TID) (G&EA T T IRsh A1 A ALz ) LRI 4. Motor Control SDK & i 4 g B2 1] N A2 JF &
PP &2 M BT 75 BT SRR

i T C2000 #4511 #%1) Code Composer Studio™ (CCS) ££ T & #4355 (IDE)

Code Composer Studio &3 #F T fildz il &5 A1 i A AL 2 8% 77 i R 5 B4R T K M 5% (IDE). Code Composer
Studio A& —EEH T H RN TR, SaSRIALK C/IC++ 4iidas. WD as . T H A
By AR ot as DL Z ML TR, BEALK IDE $R4E T B —F P S, A P 5E BN E R IR AR AN P
DR, SRR T ELA S s P Ae s L ARG B it B F . Code Composer Studio ¥ Eclipse # A4 HEZE (KA A0 TI
AN KA REA S5 S, WIRARTF RN RSt 7 — Rl B 51 ) HIhRe =& T K5 .

SysConfig R4AFLE T H SysConfig /& — MM EIESCHEFES , HTRESIH. M. BLE. TRAM
HAth#H k. SysConfig AJ B B HLE B, RIAAE G o, DMEE S 2 0 (R0 2 A H - % TR A
¥ C kU AMRAY S | X Ea] 58T R B (SDK) nfillic &1 F , s T8 & e # % . SysConfig T.
B4 1 shik Bl R N ZE R 1) pinmux X E . SysConfig T B AE Jyph 37 22 35 #2548 /e CCS i a] bl it
dev.ticom = TR/ EH. K SysConfig RAME T HMWEZ(EE , iEVin REHCE T H Ul

C2000 H = HRTHA TI 52FRAAIEFHEL G T TI C2000 #3111 & Fh i 7 ARG . X L820 m) W] A H
C2000 #sfhhndEr=ifife. PRI R TR | PRl s =5 vrdifE 2, S IREE R =JRP 2 BRI 7K .

UniFlash 37 (877 T. 5
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i kit

BT A= i B SRR TUI N ES AR, IR G4 1/0 2ok a3 (5 SHVE (1BIS) BEAYMIIL F 47 i
Ai5E (BSDL) BiR . 35 EAFFA AT U5 RS Rt S0P TR st TRS R &

7)o

b= |

RFHEE LRS54 FIFH C2000 4% h 28 (RF AN MEBE | T FRR T SRS I 5 o 388 ok ) FF 76 28 3351 R R ]
TR S BRER R R AR RS | AT 7 (b 3K 4556 F C2000 fahd bl 53 2 41 (¥4 )5 7 1 SE PR AR . X BB ¥ 8 7E ik
ST AR TR 4 R R B R IR AT . A e S R R IR E 25 R, 15 C2000™ S
MCU - SCRERIES IS, £, hAh , C2000 Academy RFEIE i Pt 7 —Fp s 4 48 C2000 334 K 3 A 2 45k
(77380 ST RIFFLEME A C2000 ffF P ok |, i3/ — MREFIIEI A, AI7E C2000 Academy ¥ J5 4 3 32 TTTH |-
R R

9.5 TS KF

FRCORERHE R | 75 PHE ti.com ERIEE SO mith @Ay #EATIEMN , RV AT A G dh £ 8 S Cdi
o AREHMMEEE | AR T BT O RS BT I ik

NG T A EAEERRS . AHICAM K DL AR B AR BRI BB SR .

iR

TMS320F280013x 5L MCU 2 iRFN A T A R4 O AT |, Il TEE Rt

BRSEF N

TMS320F280013x S a2 il 2% 5 R 2 % FHHEIR T F280013x 3% il 2% H A MMER - R ALK 5. )
B Ut B R g R AR

CPU A #RE

TMS320C28x CPU Flis 4 %S #0H4H T TMS320C28x & M5 5 4 # 88 (DSP) K e 4bFE 28 (CPU) M
ILHESIES . WS EIEFIRNE T XL DSP - A] FH [ 17 B .

TMS320C28x # @5 S RS HEFMAE T TMU. VCU-II F1 FPU ik Ze (284, K& Mg 44,

gz 1]
C2000 S FEHIAMEZH TG M/ 41 T 28x DSP AN S H 16/ -
TEEH

TMS320C28x JI_4iit 5 1.1 v22.6.0.LTS H e M44 7 T TMS320C28x #s /il 4wit 5 L H ( H TIFRIC
gies 5 AR EIC s 2 A A TR )« VEgmeRte A & B BRSO R 5 5 2

TMS320C28x flift. C/C++ Zwi¥+#s v22.6.0.LTS H /" far N 48 T TMS320C28x C/C++ Yuifdy. MhimiF#siiz
ANSI Frife C/C++ JEACHY |, I TMS320C28x #afF24E i TMS320 DSP L4 iE = JEA A5 .

IVAEE e

SMT Fldsf 25 B i = ka3 4710 Y 7 45 2% T Surface Mount Technology (SMT) 1) SC RS BL % i 55 5% Fh b 25 4H 2 3 L)
N FH T

PP RARTTEN B T A E R SR S B3T3

THEHRN AL B 25 1A R 75 i A el 7 a0 vk 580 THR A SUAR B SR (EP) £ -7 R G 8 AT I 1A 20 I 75 i
ARSCRE H AR L A S E TIEP (7] SEMEE 547 & Sdim 2 4t m] SE 1 2R 1) B DA .
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NI Y R SR P R 8 SR DL R ARG %5

C2000™ Rzl a1 3 AT INAE G AR A 28 T (8 TN A7 I AZ AT ROM IS 7 X 8 134T E3 AT SR o
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trademarks of Texas Instruments.

Bosch® is a registered trademark of Robert Bosch GmbH Corporation.
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PMOO64A

PACKAGE OUTLINE
LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK
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SEE DETAIL A
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DETAIL A
TYPICAL

— 0.05 MIN

4215162/A 03/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.
4. Reference JEDEC registration MS-026.
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EXAMPLE BOARD LAYOUT
PMOO64A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

0.05 MAX
EXPOSED METAL ALL AROUND EXPOSED METAL 0.05 MIN
} ,\\ 77777 ALL AROUND

N
METAL SOLDER MASK SOLDER MASKJ XMETAL UNDER
OPENING SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4215162/A 03/2017

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. For more information, see Texas Instruments literature number SLMA004 (www.ti.com/lit/sima004).
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EXAMPLE STENCIL DESIGN
PMOO64A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

HHHHHHHHHHHHHHHH ********* :
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| | |
S

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4215162/A 03/2017

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

PTO0048A LQFP - 1.6 mm max height
LOW PROFILE QUAD FLATPACK
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8.8
B 55
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b

L

0.25
GAGE PLANE
f : g 3
. T 0.75 L 0.5 MIN
07 J 045
DETAIL A

4215159/A 12/2021

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Reference JEDEC registration MS-026.

4. This may also be a thermally enhanced plastic package with leads conected to the die pads.
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EXAMPLE BOARD LAYOUT
PTO0048A LQFP - 1.6 mm max height

LOW PROFILE QUAD FLATPACK

PKG
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE 10.000

0.05 MAX 0.05 MIN
ALLAROUND ALL AROUND

\
EXPOSED METAL j EXPOSED METAL/ S )
SOLDER MASK—/ —METAL EDGE SOLDER MASKJ \—METAL UNDER
OPENING OPENING SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS 4215159/A  12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PTO0048A LQFP - 1.6 mm max height

LOW PROFILE QUAD FLATPACK
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 10X

4215159/A 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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RGZ0048B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—|
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0.10 |C|B|A
0.0504)

4218795/B 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RGZ0048B VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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(PREFERRED)

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

4218795/B 02/2017

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGZ0048B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 49

73% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:12X

4218795/B 02/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
RHBO0O32E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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4223442/B 08/2019

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RHBO0O32E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RHBO0O32E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

le— 4X (J1.49) —~

(R0.05) TYP (0 845)
o [ J G [ G D

- % | N CD24
32X(0.25)T@ ¢ ! C:j
| |
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|
| |
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| | B
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i SYI‘\AM °
! ¢
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

75% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4223442/B 08/2019

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OPTION ADDENDUM
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
F2800132PTR Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800132
PT
F2800132PTR.A Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800132
PT
F2800132PTR.B Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800132
PT
F2800132RGZR Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800132
RGZ
F2800132RGZR.A Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800132
RGZ
F2800132RGZR.B Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800132
RGZ
F2800132RHBR Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 F2800
132RHB
F2800132RHBR.A Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 F2800
132RHB
F2800132RHBR.B Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 F2800
132RHB
F2800133PMR Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800133PM
F2800133PMR.A Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800133PM
F2800133PMR.B Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800133PM
F2800133PTR Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800133
PT
F2800133PTR.A Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800133
PT
F2800133PTR.B Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800133
PT
F2800133RGZR Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800133
RGZ
F2800133RGZR.A Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800133
RGZ
F2800133RGZR.B Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800133
RGZ
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
@ ®)
F2800133RHBR Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 F2800
133RHB
F2800133RHBR.A Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 F2800
133RHB
F2800133RHBR.B Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 F2800
133RHB
F2800135PMR Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800135PM
F2800135PMR.A Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800135PM
F2800135PMR.B Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800135PM
F2800135PTR Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800135
PT
F2800135PTR.A Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800135
PT
F2800135PTR.B Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800135
PT
F2800135RGZR Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800135
RGZ
F2800135RGZR.A Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800135
RGZ
F2800135RGZR.B Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800135
RGZ
F2800135RHBR Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 F2800
135RHB
F2800135RHBR.A Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 F2800
135RHB
F2800135RHBR.B Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 F2800
135RHB
F2800135VPMR Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800135VPM
F2800135VPMR.A Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800135VPM
F2800135VPMR.B Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800135VPM
F2800137PM Active Production LQFP (PM) | 64 160 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800137PM
TRAY (10+1)
F2800137PM.A Active Production LQFP (PM) | 64 160 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800137PM
TRAY (10+1)
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
F2800137PM.B Active Production LQFP (PM) | 64 160 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800137PM
TRAY (10+1)

F2800137PMR Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800137PM
F2800137PMR.A Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800137PM
F2800137PMR.B Active Production LQFP (PM) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800137PM

F2800137PT Active Production LQFP (PT) | 48 250 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800137
TRAY (10+1) PT
F2800137PT.A Active Production LQFP (PT) | 48 250 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800137
TRAY (10+1) PT
F2800137PT.B Active Production LQFP (PT) | 48 250 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800137
TRAY (10+1) PT
F2800137PTR Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800137
PT
F2800137PTR.A Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800137
PT
F2800137PTR.B Active Production LQFP (PT) | 48 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800137
PT
F2800137RGZR Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 F2800137
RGZ
F2800137RGZR.A Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800137
RGZ
F2800137RGZR.B Active Production VQFN (RGZ) | 48 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 F2800137
RGZ
F2800137RHBR Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 F2800
137RHB
F2800137RHBR.A Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 F2800
137RHB
F2800137RHBR.B Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 F2800
137RHB

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.
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® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
oo & 0l0 6060 T
ol |eo e | Bo ‘l"
. DiaRriit!er ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
Q1 : Q2 Q1 : ﬁ
Q3 : Q4 Q3 : User Direction of Feed
— |
Pocket a‘ugdrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
F2800132PTR LQFP PT 48 1000 330.0 16.4 9.6 9.6 1.9 12.0 | 16.0 Q2
F2800132RGZR VQFN RGZ 48 4000 330.0 16.4 7.3 7.3 1.1 | 12.0 | 16.0 Q2
F2800132RGZR VQFN RGZ 48 4000 330.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
F2800132RHBR VOQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
F2800133PMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
F2800133PTR LQFP PT 48 1000 330.0 16.4 9.6 9.6 19 | 12.0 | 16.0 Q2
F2800133RGZR VQFN RGZ 48 4000 330.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
F2800133RHBR VOQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
F2800135PMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
F2800135PTR LQFP PT 48 1000 330.0 16.4 9.6 9.6 19 | 12.0 | 16.0 Q2
F2800135RGZR VQFN RGZ 48 4000 330.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
F2800135RHBR VOQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
F2800135VPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
F2800137PMR LQFP PM 64 1000 330.0 24.4 130 | 13.0 | 2.1 | 16.0 | 24.0 Q2
F2800137PTR LQFP PT 48 1000 330.0 16.4 9.6 9.6 1.9 12.0 | 16.0 Q2
F2800137RGZR VOQFN RGZzZ 48 4000 330.0 16.4 7.3 7.3 11 12.0 | 16.0 Q2
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
F2800137RGZR VQFN RGZ 48 4000 330.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
F2800137RHBR VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
F2800132PTR LQFP PT 48 1000 336.6 336.6 31.8
F2800132RGZR VQFN RGZ 48 4000 367.0 367.0 35.0
F2800132RGZR VQFN RGZ 48 4000 367.0 367.0 35.0
F2800132RHBR VQFN RHB 32 3000 367.0 367.0 35.0
F2800133PMR LQFP PM 64 1000 336.6 336.6 41.3
F2800133PTR LQFP PT 48 1000 336.6 336.6 31.8
F2800133RGZR VQFN RGZ 48 4000 367.0 367.0 35.0
F2800133RHBR VQFN RHB 32 3000 367.0 367.0 35.0
F2800135PMR LQFP PM 64 1000 336.6 336.6 41.3
F2800135PTR LQFP PT 48 1000 336.6 336.6 31.8
F2800135RGZR VQFN RGZ 48 4000 367.0 367.0 35.0
F2800135RHBR VQFN RHB 32 3000 367.0 367.0 35.0
F2800135VPMR LQFP PM 64 1000 336.6 336.6 41.3
F2800137PMR LQFP PM 64 1000 336.6 336.6 41.3
F2800137PTR LQFP PT 48 1000 336.6 336.6 31.8
F2800137RGZR VQFN RGZ 48 4000 367.0 367.0 35.0
F2800137RGZR VQFN RGZ 48 4000 367.0 367.0 35.0
F2800137RHBR VQFN RHB 32 3000 367.0 367.0 35.0
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TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
s N
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
{ ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
F2800137PM PM LQFP 64 160 8 X 20 150 315 [ 135.9] 7620 | 15.2 | 13.1 13
F2800137PM.A PM LQFP 64 160 8X 20 150 315 [ 135.9] 7620 | 15.2 | 13.1 13
F2800137PM.B PM LQFP 64 160 8X 20 150 315 [ 1359 7620 | 15.2 | 13.1 13
F2800137PT PT LQFP 48 250 10x 25 150 315 | 135.9| 7620 | 12.2 | 11.1 |11.25
F2800137PT.A PT LQFP 48 250 10x 25 150 315 | 135.9| 7620 | 12.2 | 11.1 |11.25
F2800137PT.B PT LQFP 48 250 10x 25 150 315 | 135.9| 7620 | 12.2 | 11.1 |11.25
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