'E Ordering & % Technical

6 o quality documentation

Design &

Support &
development E training

TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1

i TExAS TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
INSTRUMENTS ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022
TMS320F28003x 32 fda: | 2%
_oEE_ AN AN AL e
1 Rt AN RAE ES A — AR R R AT 12 1

+ TMS320C28x 32 £z DSP W # ( #£ 120 MHz )
- |EEE 754 % ¥t (FPU)
o CFRPUHERE L BRTE (FINTDIV)
- SEEEE RO (TMU)
i%ﬂkéﬁﬁtbfﬁﬁﬂﬁ#ﬂ% (NLPID) |
- CRC 3|%Ai134 (VCRC)
= AR R ( @ﬁﬁ ERAD )
o AgRFEIEHIAINESS (CLA)
- 120MHz
- |EEE 754 HRE T 484
- ST CPU $UATAY
o F 1EEs
- TE=AMMSLAFAE R EARAE 384KB (192KW) 1A
1% (ECC 1#4")
- B9KB (34.5KW) RAM ( ECC 144 )
- Xz 4
- R JTAG 8iE
o IR R G
- WIANWES 10MHz ¥Ei% 5%
- SRR B B AN Bh AR N
- BB T A
- F I AN FR
- W LA 2% (DCC)
+ 3.3VI/0 #if
- WEB VREG Az Rl AU i3k 47 B s R 1 11
- RIEEANI (BOR) Hil
. RGHNE
- 6 IHIE HEAEA LI (DMA) $12%
- 55 ML gmAE 2 Bk @ i A\ /i (GPIO)
5
- TERLRG| I BRI 23 BRECT TN
- FERLRG| B BRI 2 BRECT RN F i (AGPIO)
- RSN TR (ePIE)
- XRZMRIFERL K (LPM)
- AL A2 B (ERAD)
- ME—4xi (UID) 5
LTI
- —NHEE ML (PMBus) £ 1
- WA (12C) i 1
- —MEEE R (CAN/DCAN) 2k i 11
- AN RIEHEEE R 4 RN (CAN
FD/MCAN) &3 1
- 2 NEATANE RO (SPI) i
- P UART &M 4T ER 0 (SCI)
- P UART FEZE M A H T M 25 (LIN) £z

(FSI) ( = 200Mbps )
« MRS
- =/A~4MSPS 12 1‘2*%%&%?@%% (ADC)

% 23 MHMBIEIE (BFEMS gpdac i

)

4> ADC HA YN ERUS A FEE (PPB)
- U 12 [

sty (DAC) HIE I ik #s (CMPSS)
o BT TIER A
- WA 12 7220 DAC Hir
B 5 Y s 1| AR
- 16 > ePWM il , & B &0 R Ihf
( 150ps 73 ##% ) 11 8 Ml
SR IEIX S FF
£ AR B [ X 3K (TZ)
- AR (eCAP) #bR
« TE=A eCAP it | —Meftm R
fi# (HRCAP)
- PHANSCIE CW/ICCW 3z 1745 2 i 38 50 A 1F A2 S
Phkrk (eQEP) Bk
- )\ oA JEW AL (SDFM) N iEE ( A
THIE PSR AR )
FruE SDFM i JE e
E T A ARG 15 50 PROE 1 (1) L 3 8
K as
- R AREE K4 (EPG)
Al B @ (CLB)
- 4 MR
- AR AN ThRE
- SRR B TR T R
o EMEOEHIZE (HIC)
= A AR T MLV 0] PN AT
5 CRC (BGCRC)
- KT 32 M — A A CRC 25
o BEPINERRME (AES) i
o SR E M B (LFU)
= MNTE ] 4 2103 [ 14 F sl B R S )
- AERL T INAT AR BR ]
2Lk RRES
- WAFIFHLE A (MPOST)
- fEfENE B (HWBIST)
PALTF A The e S hnilE N B b5
- BRI EN AR
- ARALH T 1SO 26262 1 IEC 61508 %4k it
iopaEt
- RYINRERTS ASIL D 1 SIL 3 4%
- WEIhRERF S ASIL B A SIL 2 254

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )

www.ti.com , HNERAN . TIAGRIERIERERIPENA R, ESEER BTt Z 8T, 1 551578 Bl UK IS SCRRAS .

English Data Sheet: SPRSP61


https://www.ti.com/technologies/functional-safety/overview.html
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn/product/cn/TMS320F280039C?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/TMS320F280039C?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/TMS320F280039C?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/TMS320F280039C?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SPRSP61

TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1

I

TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034

ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022

L7 i S NTS

- itk TOV SUD ik ASIL B Fil SIL 2 454

[ 1SO 26262 Ak
BIRRIET

- 100 5|}l Low-profile Quad Flatpack (LQFP)

[R4: PZ]

- BT EFEIR RS (VESS)
- RIHUA

- HTIRERE R

- ®

- W i (EPS)
R R R G AULEA

- 80 SR DYy i ¥ (LQFP) - Bk
54 PN] - :{Zzﬁaiﬁim )
- 64 3 (LQFP) 5% PM] - PRS2
- 48 3|4 (LQFP) [ 4 PT] FHRETRESRA
. T - - A% HVAC R4t
DI T2 % 2 i R B
- AR (Ta) : - 40°C % 125°C ] %E}L/M'L@E%&
- G5 (Ty) : -40°C % 150°C . ADAS
2 M - Pl EREOFIL
. HEV/EV Hiib i #L R4 (BMS)
_ élﬁ‘zﬁl‘*ﬂ - 100V %?@@%&ij]y}j?ﬁ
. BEEIL - 12V A1 24V il sh i
G CAREEEIE S R e - 400V it B RE) Sl
o TAVHURAIHLER - 48V HLbEL B Bh I T
- AR HLZN7R 4 70 L SR At 4% it
- Qs - IMATHL (B ) U
o AR AR AR ANAR AR B A - FLURASHE (BE) uh
- AR S s A - FRENVAGE 78 H ek L AR R
R E - AU L
- SRR Th ARG FT AL BE A fif
o LMEHPlER RS - BEEAHE IR R4 (PCS)
- AR R KBHRE
o BN 2 R IRk Bl 4% - *9&@3{%&
- Al IR B s B St - 1?&?&@%5%&
- ] R BIK B 8 T 2R G AR - KBARE IR &5
o EEEEH| BLDC Ehds - ?}EEEE;}%N%TF
- Xy BLDC HHLIKB)ZS _ et

- HEiR%i\ BLDC HIHLIRZ) 2
T Bk

- Mlas N AR IR Bh 7

- Bahblas N By

- BRI

Az

- TR R-EIR

UPS

- = UPS

- HUIEZE UPS

FELA TR 25 2% HL YR

- PR ERER

- T MR 45 2% PSU

- A A R AR
RGN, HEIRIBh B RS
- HRERERLS

- TR R H B A%

INSTRUMENTS

www.ti.com.cn

- E#Enids (OBC) ML4 i de

2 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com/solution/air-conditioner-outdoor-unit
https://www.ti.com/solution/door-operator-drive-control
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-position-feedback
https://www.ti.com/solution/ac-drive-power-stage-module
https://www.ti.com/solution/linear-motor-power-stage
https://www.ti.com/solution/servo-drive-position-feedback
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/robot-servo-drive
https://www.ti.com/solution/mobile-robot-motor-control
https://www.ti.com/solution/position-sensor
https://www.ti.com/solution/industrial-ac-dc
https://www.ti.com/solution/three-phase-ups
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/automotive-dc-dc-converter
https://www.ti.com/solution/hev-ev-inverter-motor-control
https://www.ti.com/solution/hev-ev-on-board-obc-wireless-charger
https://www.ti.com/solution/virtual-engine-sound-system-vess
https://www.ti.com/solution/engine-fan
https://www.ti.com/solution/eturbo-charger
https://www.ti.com/solution/automotive-pump
https://www.ti.com/solution/electric-power-steering-eps
https://www.ti.com/solution/head-up-display-hud
https://www.ti.com/solution/automotive-head-unit
https://www.ti.com/solution/automotive-external-amplifier
https://www.ti.com/solution/automotive-hvac-compressor-module
https://www.ti.com/solution/automotive-dc-ac-inverter
https://www.ti.com/solution/automotive-headlight
https://www.ti.com/solution/automotive-mechanically-scanning-lidar
https://www.ti.com/solution/100-v-battery-pack-passive-balancing
https://www.ti.com/solution/12-24-v-battery-pack-passive-balancing
https://www.ti.com/solution/400-v-battery-pack-passive-balancing
https://www.ti.com/solution/48-v-battery-pack-passive-balancing
https://www.ti.com/solution/ac-charging-pile-station
https://www.ti.com/solution/dc-charging-pile-station
https://www.ti.com/solution/ev-charging-station-power-module
https://www.ti.com/solution/wireless-EV-charging-station
https://www.ti.com/solution/energy-storage-power-conversion-system
https://www.ti.com/solution/central-inverter
https://www.ti.com/solution/micro-inverter
https://www.ti.com/solution/solar-power-optimizer
https://www.ti.com/solution/solar-arc-protection
https://www.ti.com/solution/solar-rapid-shutdown
https://www.ti.com/solution/string-inverter
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

1§ TEXAS TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1

INSTRUMENTS TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
www.ti.com.cn ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022
3 iHH

TMS320F28003x (F28003x) /& C2000™ SZAf iz H 8% R4 I —2k e F |, Za P . BIKEESRM R B TR
R T FRERZCE , BFEART « SIREE. SRR | X FHH GaN fil SiC HiAR.

XN A

HLHLIR B 7%
L2
REZN ). HBFIE) I R RS
KBHEER R R
AN
TG TAE S5
IR ) ==
LR T RGHET TI I 32 i C28x DSP W% , al4H%f M _EINAZ B SRAM G2 4T (7% i ak e ARSI 4L 120
MHz {5 5B MRS . A5 00 (FPU). =M sREUmEss (TMU) il VCRC ( 1B LR ) ¥ B4R S Hidt— b1
9 1 C28x CPU HTERE , ATIINER 1 Sk 428 i) 28 4 50 B 8 FH SRV IR i
CLA fefig s KB WAES M E C28x CPU L#1F. CLA £ —#'5 CPU JATHAT IS 32 171 s $as ik
#ho MBS, CLA B L FAAEMETRIR | & ] DA B 00 10 SR ) R Go b BT 75 (R O A5 SR A 7 hO R B R4 55 D)
ol B —FE | ANSI C TR R E .
F28003x SZ ik 384KB (192KW) [KIINAE , IXEENFEI =1~ 128KB (64KW) 7 fitifh , SCRFIFATHAEAIHAT o
ik 69KB (34.5KW) [ F | SRAM A - F-#h 78 N 77 o
F28003x | (14 5I B [i] 41 BE 7 Aol A1 348 5 o Vi DA TH [ 4 380 [l P bR bR SOl | DS W] B a2 5 44 ] 44 F 1
JS7 A5 AT [
eV RE AR LB AR B 7E F28003x SERT fida il 2% (MCU) b, FE 5 AbFE e Rl PWM BT EHREE |, UHREEE LI
SEHE S REVERE . 16 A~ PWM IBIE I SR 5 A0 T0 R B 40 HE 2R, W 428 1) D\ =R 100 A% 2% 3] Ty 28 DR 50 T v 4%
EZL iR e E(NINEC S iNn B
MA@ e (CLB) , F /Al LA N H € SGZ %, B PRl FPGA D) RE£E i F] C2000 i MCU
H,
Tl A58 855 1 ( i SPIL SCI. 12C. PMBus. LIN. CAN A1 CAN FD ) RY S #riEd: | it 7 245
JEIAE PRI, ATSEB e G s S A o PR HR AT 2 11 (FSI) AT B8 bR 2534 A s2 Bl ik 200Mbps [ Fafail {5
C2000 V& 1 LN Hz IR (HIC) , g —Fhm et &0, VA EHLE £ U7 TMS320F28003x (1]
SRR AEVEA T i C2000 BT MCU & T-S2mH 56 RAMRHE 2 BF (16 C2000™ SLHT 415 HI# I LA L1
&), I C2000™ S MCU BT .

(C2000™ L) #5774 (MCU) A[]#5E7) e T C2000 #4FIF & A MAEAE B SRR IR AT 7. BR T
FERSE RIS, GG TR CEEHE A R |, TR B P T AR E B
WA I IFE 715 2 255 TMDSCNCD280039C itk 3 F % C2000Ware.

RBEGE
wRE0) B2 (CLA) T Bt B @45 (CLB) AR
TMS320F280039C-Q1 .
TMS320F280039C H 4 ARG
TMS320F280039-Q1() .
TMS320F280039() = 384KB
TMS320F280038C-Q1 4 4 BRI
TMS320F280038-Q1(2) B
Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 3

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com/microcontrollers-mcus-processors/microcontrollers/c2000-real-time-control-mcus/overview.html
https://www.ti.com/applications/industrial/motor-drives/overview.html
https://www.ti.com/applications/industrial/appliances/overview.html
https://www.ti.com/applications/automotive/hev-ev-powertrain/overview.html
https://www.ti.com/applications/industrial/grid-infrastructure/overview.html
https://www.ti.com/applications/industrial/power-delivery/overview.html
https://www.ti.com/applications/automotive/body-lighting/overview.html
https://www.ti.com/applications/industrial/test-measurement/overview.html
https://www.ti.com/lit/spracn0
https://www.ti.com/lit/spry288
https://www.ti.com/lit/spry288
https://www.ti.com/lit/spracr3
https://www.ti.com/lit/spracl3
https://www.ti.com/lit/spraco2
https://www.ti.com/tool/SYSCONFIG
https://www.ti.com/tool/SYSCONFIG
https://www.ti.com/lit/tiduev1
https://www.ti.com/lit/spracr2
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/TMDSCNCD280039C
https://www.ti.com/tool/C2000WARE
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1
TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

#1458 (continued)
AERE0) BHIEINE S (CLA) AR E 285 (CLB) RFERN
TMS320F280037C-Q1 .
TMS320F280037C H 4 Mg
TMS320F280037-Q1() B ]
TMS320F280037 = 256KB
TMS320F280036C-Q1@ 4 4 ANBhEH
TMS320F280036-Q1) ) -
TMS320F280034-Q1(2)
TMS320F280034 = - 128KB
TMS320F280033) 75 - 128KB
(1) WEESHRLR NS, SR B .
(2) TFRAMEE (FESHE) .
4 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C

TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

1§ TEXAS TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1
INSTRUMENTS TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
www.ti.com.cn ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022

3.1 ThEE T HEE
Thae THEEER T CPU R4 K RIS o

C28x CPU
(120 MHz)
FPU32
TMU CLA
VCRC (120 MHz)
FINTDIV

|
SYSTEM CONTROL CLAto CPU MSG RAM I
CPU Timers Boot ROM |
XTAL CPU to CLAMSG RAM
INTOSCT, INTOSC2 Secure ROM X L _______—__—__ _I
e —T—=—======
ePIE |
Flash Bank0
Windowed WD CLA Data ROM
NMI WD 16 Sectors, 64Kw(128 KB) I
CLA Program ROM |
‘ ' Flash Bank1 | |
16 Sectors, 64Kw(128 KB) T —_——_—_——_—_——_—_
SECURITY | |
4 N
JTQSS&IJCK Flash Bank2 ¢ [ CLA to DMA MSG RAM I
s oot 16 Sectors, 64Kw(128 KB) I
ecure Boof ) DMA to CLA MSG RAM |
¢ ! |
MO-MIRAM .. BT e e e —
2Kw(4 KB)
DIAGNOSTICS BGCRC
bpcc Buses Legend
MPOST LS0-LS7 RAM
HWBIST 16Kw(32 KB) e ——_ CPU —
ERAD
HIC
JTAGICJTAG CLU
DMA
GS0-GS3 RAM I o
16Kw(32 KB
OTHERS w(32 KB) DMA
EPG 6 Channels BGCRC

A\ 4 v

PF1 PF3 [pra ] [ pre |[prr JToper J[ pre | [ Pro ] [ Prio | [ prin ] [ Prr2 ]
16x ePWM Result Data 1x PMBUS i | 2xLN® |[2xsci ] [ axcie | [ txAEs | [LFu]
(8 Hi-Res Capable) 4x CMPSS 3x 12-Bit ADC 55x GPIO 2x SPI DCAN/ | 1XMCAN/ 2x12C
CANFD
1x FSI RX CAN
3x eCAP Input XBAR TFSITX
(1 HRCAP Capable) 2x Buffered DAC Output XBAR
ePWM XBAR
2x eQEP CLB XBAR
(CW/CCW Support)
CLB Input XBAR
8x SD Filters CLB Output XBAR

A.  LIN #uznr LR SCI.
& 3-1. THEE T HER]

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 5

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1 I3 TEXAS

TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034 INSTRUMENTS
ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022 www.ti.com.cn
g

T FEGIBEF e 192

T BEIR e 192

T2 THEETTHERE o 193

B B e 194

T4 FFIH e 202

7.5 BRI - AMEESE oo, 203

7.6 C28X TR oo 204

7.7 BB EANIEES (CLA) oo, 206
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5.2 T B IE .o 16 7.9 155 CRC-32 (BGCRC)......cooveeeeeeeeeeeeeeeeeeeeeeeeeeeee 208
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B BB FH oot 49 T A1 BT SEBER e 210
5.5 WA B ERE AN T RIS e 57 7 A2 UL ZZ I e 218
5.6 ARSI IETEERE .o 58 TAB TG T I e 219
B BT e 60 T4 C28X T B8 o, 220
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6.4 L TAFEZEM oo 61 BATIBEV oo 224
8.5 THEEIE T oottt B2 O R R ST et 225
B.6 B UIETE o 68 9 ANTTHUTEEE IR oo, 225
6.7 PZ BB BB oo, 69 9.2 BAFAT IR .o 225
6.8 PN F5h 5 BB BHATME o, 70 9.3 BT e 226
6.9 PM 352 R A BHAFPE o, 71 O = 1 228
6.10 PT 3 A FBEAEPE oot 72 0.5 R SR e, 230
6. 11 BT TE BTN oo 72 9.8 TTHFBETE oo, 231
B12 D 73 0.7 T et 232
B.13 T e 113 9.8 B IR EE S oo 232
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RATIE L (T BT B ) oot 1
« JB : A% TMS320F280037 il TMS320F280034 15 B I N = E I .oe e 1
o WA SFEM L USINT “ULThRe LA MABDNEER” FRYER 2 eRSGAE” i WY “HEV/EV HhE R
(=] VIS TR OO OORRRRRRR 1
o AHEE R T CTURAEE (FEEEIE ) 7 I 3
o R4 B RIMT CTRAGEE (FEREFTEIE ) 7 P e 8
S B T B T T ettt ettt ettt ettt aaes 11
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4 B

% 4-1 FH T TMS320F28003x 2814 [k .

R 41, BHHE
— F280039C-Q1 | F260038C-Q1 | F280037C-Q1 FROMSC | Fasooza | Lo
F280039) | F280038-Q1( | F280037 F280034-Q1?)
F280039-Q12 F280037-1 | F280036-Q1
AL BRAIE AR

C28x Wik (MHz) 120

FPU R (R PO AR BRI UL )

VCRC B

™U R - 12 (4RHESCRE NLPID 30T )
CLA - 2% A 2 =

i (MHz) 120
6 jiti DMA - 0 % 1
R e i 5

ke

AT 384KB (192KW) 256KB (128KW) 128KB (64KW)
W74 3 x 128KB 2 x 128KB 2 x 64KB
RAM £ 4KB (2KW)

FbItE 32KB (16KW)

WA 1KB (0.5KW)

SR 32KB (16KW)

it 69KB (34.5KW)
58 RAM 512B (256W) CPU-CLA 7

512B (256W) CLA-DMA
ECC INFE. Mx, LSx. GSx. ik RAM AE . Mx.
LSx. GSx
ARG ROM. CAN RAM
Fr EINAEAT RAM BOARRS 2 4k 2=
RS

] fic B2 4 (CLB) CHIS H 4 N -
AKX B KL (EPG) A
32 fir CPU ik 2 3
g bR (AES) P
1§ CRC (BGCRC) 2
SIS 4B (LFU) CRE &, AR IR a7 INAF AR B R
ZER) £
JTAG & S
HWBIST =
AT AR T 1 (NMIWD) HH 58 1
F IV g 1
An AR A AN Bl AN 1
IR A 2
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& 4-1. 3 (continued)

F280039C F280037C e
Kok F280039C-Q1 | F280038C-Q1 | F280037C-Q1 Q1@ F280034 S
F280039 |F280038-Q12 | F280037 F280036.q1 | F280034-Q1 @
F280039-Q1(?) F280037-Q1?
5 AT B IR
P 3.3V Z 1.2V fafEse VREG LDO 2
GPIO 51 100 5|l PZ 51 - 51 - 51
80 34 PN 39 - 39 - 39
64 51 PM 26 25 26 25 26
48 5|4 PT - - 14 - 14
Wi GPIO 4 (23KE CJTAG , 2 MR E X1IX2)
AlO ( A AHFH NI, ) 100 5| PZ 23 - 23 - 23
80 5|1 PN 16 - 16 - 16
64 3 PM 16 16 16 16 16
48 5|14 PT - - 14 - 14
AGPIO ( HEH ANt | 100 5] PZ 2 - 2 - 2
R ) 80 /1 PN 2 - 2 : 2
BSME
ADC 12 fiz ADC #& 3
R T UCREE (MSPS) 4
At A (ns)©) 250
ADC il ( % ) (@547 |100 51 PZ 23 - 23 - 23
GPDAC fiiilf ) 80 51 PN 18 - 18 - 18
64 3| PM 16 16 16 16 16
48 5| PT - - 14 - 14
WAL RS 1
2%y DAC 2
CMPSS 4
( B4 CMPSS #45 WA~ LA 45 A 4~ P 5 DAC )
BHISME )

eCAP/HRCAP #ith - 2 %

3 (1A HRCAP Tjftf) eCAP3 itk )

ePWM/HRPWM @i - 4 %

16 ( 8 A~E A HRPWM g ePWM1 % ePWM4 ikt )

eQEP itk - 2%

2

SDFM iiif - 22§

8

BESME @

1

CAN (DCAN) - 0 2%
CAN FD (MCAN) - 1%

1

P47 RE (FSI) - 2 3%

1 (1RX A 1TX)

12C - 13 2
LIN - 13 ( 5 UART 3% ) 2
FHLEE CESIEE (HIC) - 128 1
PMBus - 0 3% 1
SCl - 03 (5 UART #%) 2
SPI - 2% 2
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& 41. 231+ B (continued)

(1) — A REBUAR I ) F IR R ZE . AR — AN | S M S F Az | A

(2) WRAGEE (FFBFEEE) .

() ACRAFLRIFE MITAREN T — R (R RAE GAF B DT 46 2 IR IN 18]

(4) TR EEERIRTE , BN R DI AN 28 |, OBV R R T SR 5] AL
b, B4R A BB AN BEBCR IR RIED o A SR e IR A S S T LAAE RN BT T K S BT 1A, 1

4.1 MR 5
TMS320F2803x S i} fdas il 28

F2803x R AN 1 51 BIEORI AAFE A/ NETH . F2803x RAIIEGI N T IFATHH N 2% (CLA) &I

TMS320F2807x =i i f iz il #%

F2807x Z 7 H A (R P BE LA S s R 51 B TR R /NI AR BEIE T

L EVE ST N
TMS320F28004x St iz ] 4

F28004x 741 2& F2807x RFIAIKE ik , HA HOH— R sa ke

TMS320F28002x SE s 425 il %

F28002x #7412 F28004x R A HIFE AR , B Sopr— AR st aE

TMS320F2838x Sk filid% il &

F2838x R FIRALH mIVERE , L Z RS B N RN AN & FfidE Bt 1.

. ePWM S FIERIFE A o

F280039C F280037C F280036C-
ReA() F280039C-Q1 | F280038C-Q1 | F280037C-Q1 Q1@ F280034 F280033@
F280039(® | F280038-Q1(?) F280037 F280036-Q12) F280034-Q1?
F280039-Q1®? F280037-Q1?
BFEER. BEMFEInE
2 (T) -40°C £ 150°C
AR AR (Ta) -40°C & 125°C
o 2 e T 100 51 PZ F280039C - F280037C - F280034 F280033
F280039 F280037
80 5| i PN F280039C - F280037C - F280034 F280033
F280039 F280037
64 51 PM F280039C - F280037C - F280034 F280033
F280039 F280037
48 51§ PT - F280037C - F280034 F280033
F280037
SCHE AEC-Q100 TAERE 268 | 100 51 PZ F280039C-Q1 - F280037C-Q1 -
i F280039-Q1 F280037-Q1
64 51 PM F280038C-Q1 - F280036C-Q1 -
F280038-Q1 F280036-Q1
48 51 PT - F280037C-Q1 - F280034-Q1 -
F280037-Q1
SN B A D RE .

5 EAFEL S A SR AL SR 2 A
Z i 5,

F2807x R FIAFEH —ACIiE . ePWM 4k

F2838x &I HEH—4%n
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5 5| ECE M Thee

5.1 5 HE

Kl 5-1 J&7n 17 100 5 PZ Low-Profile Quad Flatpack #f2%& FiI51 I AC ; Q Ak Q A5 HA AR 51 43 .
5-2 Jg7x T 80 5| il PN Low-Profile Quad Flatpack 3¢ 5|7 Ft. Kl 5-3 &7~ T 64 51 PM Low-Profile
Quad Flatpack #3% ( Q #E ) EMSIEEL. Bl 5-4 fE/n T 64 51 PM Low-Profile Quad Flatpack $2% F#75]
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cpio2s [] 4 57 ] cPio42
xrRsn [] s 56 |1 GPIO39
cpios6 [_| 6 55 || vss
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vob [ 8 53 |1 vDD
vss [] o s2 |_] vDDIO
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a2B6Cco [ ]| 13 48 |1 cPI035/TDI
a1589.c7 [| 14 47 |1 T™s
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Aa11810co [ 16 45 [ ] TCK
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s8 || vss
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s8 || vss
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52 || Pioo
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49 | ] cpio3

e 2
O
GPIO29 1 48 [__] cPioa
GPIO28 2 47 [__] cPios
XRSn 3 46 || GPIO39
VDD 4 45 || vss
vss 5 44 | vop
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A2,B6,C9 9 40 [__] cPios2
A15,89,C7 10 39 |_] cPioss/TDI
Al14,814,C4 1 38 || T™s
A11,B10,C0 12 37 |_] epPios7/tDo
A5,B12,C2 13 36 || ek

Al1,B7,DACB_OUT 14 35 GPI024

A0,B15,C15,DACA_OUT 15 34 GPIO17

OO0 OO
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5.2 5| @t
x 51. 5B
=5 o gk SHEFABLE | 5 [80PN|64PMQ |64PM |48 PT 9'§3’$ g
Bl
A0 I ADC-A i\ 0
B15 I ADC-B #i\ 15
c15 I ADC-C i\ 15
CMP3_HP2 | CMPSS-3 & HLF EL 5 a8 IES A 2
CMP3_LP2 28119 15 v I |CMPSS-3 fiGH T LA 8 EHIA 2
DACA_OUT O |ZEnh DAC-A fiith.
FT N 231 B G, &5l IS R 872 5%
AI0231 0,4,8,12 I SIS (R “GPIO” /R XU ThREHET T
N
A1 I ADC-A i\ 1
B7 I ADC-B i\ 7
CMP1_HP4 I CMPSS-1 & LT LU 2R N 4
CMP1_LP4 22 18 14 14 10 I CMPSS-1 {IGH-F LLE A IES N 4
DACB_OUT O | %k DAC-B #itt.
FFHersimo 232 MBS . %51 G H $r 2
Al0232 0,4,8,12 I SR BThAE (MR “GPIO” #43 X X LTy feiti4T 7
N
A2 I ADC-A fi\ 2
B6 I ADC-B i\ 6
C9 I ADC-C i\ 9
CMP1_HPO 17 13 9 9 6 I CMPSS-1 i Hi-F LU B A IE4N O
CMP1_LPO | CMPSS-1 {i& B EL 5 2% IE4 O
T 224 (OB . %51 IS AH $er 2 #
Al0224 0,4,8,12 I f\iiﬁwﬁé (UL “GPIO” #4r XX L hEAT T
A3 I ADC-A fi\ 3
CMP3_HP5 18 I CMPSS-3 LT LU 28 IEfI N 5
CMP3_LP5 I CMPSS-3 {Ik Hi-F LL i # IEF A 5
Al0229 0,4,8,12 I FF i 229 [t 5]
A3 I ADC-A i\ 3
CMP3_HP5 12 8 8 5 I CMPSS-3 L LU 8 I 5
CMP3_LP5 I CMPSS-3 {ik H-F LL B 25 IE4 N 5
A4 I ADC-A fi\ 4
B8 I ADC-B i\ 8
CMP2_HPO I CMPSS-2 i H P LB IEHA O
CMP2_LPO % | 27 23 2. || CMPSS-2 i H T LA TEHIA O
TN 225 FIBHLSII. 251 s BA Her 2 %
AlO225 0,4,8,12 [ SHASThRE (MR “GPIO” #i/ W iX e ThRE T T
) .
A5 I ADC-A #i\ 5
CMP2_HP5 % I CMPSS-2 i Hi-F LLE# IE4 N 5
CMP2_LP5 | CMPSS-2 ik HL-F L 8% IESIN 5
Al0249 0,4,8,12 I JHFHer N 249 (Rl 5]
A5 I ADC-A i\ 5
CMP2_HP5 17 13 13 9 I CMPSS-2 i H-F L3 IEHIA 5
CMP2_LP5 | CMPSS-2 ik HL - EL 5 #% IES N 5
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% 5-1. 5| )& (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
A6 I ADC-A #fi\ 6
CMP1_HP2 I CMPSS-1 i Hi-F LLE AR IES N 2
CMP1_LP2 14 10 6 6 4 I CMPSS-1 ik #F LS IEHI 2
FTHHN 228 BN, &5 e B w2 %
AI0228 0,4,8,12 I SEIIAE (HRK “GPIO” /XX T REEAT T
N
A8 I ADC-A i\ 8
CMP4_HP4 I CMPSS-4 =i T LU HR IEfIN 4
CMP4_LP4 37 | CMPSS-4 & L7 LL 5 2% IESI N 4
HFHeriiiN 240 MBS . %51 IIE R AT Ber 2 %
AI0240 0,4,8,12 I SR (KK “GPIO” H XX LT REHEAT |
) .
A8 I ADC-A i\ 8
CMP4_HP4 | CMPSS-4 & B P L a8 IESI N 4
CMP4_LP4 24 20 20 16 | CMPSS-4 K H LU 4% IEf N 4
FTEEFN 241 FBHSIE. %51 I B B 2 2%
AlO241 0,4,8,12 I SRR (RN “GPIO” /XX e h BT T
) .
A9 I ADC-A #fi A\ 9
CMP2_HP2 I CMPSS-2 i Hi-F LU IEF 2
CMP2_LP2 38 28 24 24 20 I |CMPSS-2 fILHL P LLAZ AR IERIA 2
HTHFHN 227 MBELSH . %51 S BGR T2 %
AlO227 0,4,8,12 | SHZTIRE (MR “GPIO” Hi/r A iX e ThRE T T
) .
A10 I ADC-A i\ 10
B1 I ADC-B %A 1
C10 I ADC-C #fi\ 10
CMP2_HNO I CMPSS-2 i P HA # R O
CMP2_HP3 40 29 25 25 21 I |CMPSS-2 i LA AR IERIA 3
CMP2_LNO I CMPSS-2 {ik i -F LL 3 S 4 O
CMP2_LP3 I CMPSS-2 fi Hi-F LU A # IE4f N 3
TR 230 MBELSH . %51 IS R AH7 2 %
AlO230 0,4,8,12 [ ;EI\)Z;E;IJJHE (UL “GPIO” #4 X X LT BEdEAT T
AN I ADC-A #ii A\ 11
B10 I ADC-B i 10
co I ADC-C i\ 0
CMP1_HN1 I CMPSS-1 i Hi P H A # i 1
CMP1_HP1 20 16 12 12 8 I |CMPSS-1 VLA B IERA 1
CMP1_LN1 I CMPSS-1 ik Hi-F FL Az A 1
CMP1_LP1 I CMPSS-1 ik H3-F LL S IEHI 1
FTHF4N 237 B GI . Z5| E RA B 2 8%
AlO0237 0,4,8,12 | SHZTIRE (MR “GPIO” #i/r XX teTh a7 T
) .
A12 I ADC-A #ii\ 12
CMP2_HN1 I CMPSS-2 i H1 -V LS i 1
CMP2_HP1 I CMPSS-2 5 Hi T LL 5 38 IEAf N 1
CMP2_LN1 28 22 18 18 14 I CMPSS-2 ki1 LR AR 1
CMP2_LP1 I CMPSS-2 {i§ Hi T L 4% 2% TEA N 1
FTHN 238 BN, &5 e B A By 2 %
AlO238 0,4,8,12 | ;E\IZE)DHJHE (SEERM “GPIO” 4 X X LT BEEAT T

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034

17


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1 I3 TEXAS

TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034 INSTRUMENTS
ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022 www.ti.com.cn
# 5-1. 5|81 (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
Al4 I ADC-A I\ 14
B14 I ADC-B #i\ 14
C4 I ADC-C 4fi\ 4
CMP3_HP4 19 15 1 1 I CMPSS-3 i Hi T LU IESN 4
CMP3_LP4 I CMPSS-3 fik Hi-F LL i # IE4 N 4
T4 239 B G . Z5I M A BT 2 %
Al0239 0,4,8,12 I S ThRE (LR “GPIO” #4 %X LETh et 1T T
MH) .
A15 I ADC-A i\ 15
CMP1_HNO I CMPSS-1 i - LB AR F i O
CMP1_HP3 I CMPSS-1 & LT LU R RN 3
CMP1_LNO 14 10 10 7 I CMPSS-1 {ikHF LR AN O
CMP1_LP3 | CMPSS-1 & H-F LL 5 #5 IE4A 3
T 233 BN, %51 s BA Her 2 %
AI0233 0,4,8,12 ! ;EI\Z!;%%IJJ@E (M “GPIO” IS HX LT T
BO I ADC-B i\ 0
c11 I ADC-C #iA 11
CMP2_HP4 41 I CMPSS-2 i Hi-F L # IESIAN 4
CMP2_LP4 I CMPSS-2 {ig Hi-F LU #3 IES N 4
AlO253 0,4,8,12 I AT HF 253 B
BO I ADC-B i\ 0
c11 I ADC-C A 1
CMP2_HP4 24 20 20 1° I CMPSS-2 i Hi-F LLE A IE4 N 4
CMP2_LP4 | CMPSS-2 ik BT EL 5 2% IE4 N 4
B2 I ADC-B ffi\ 2
C6 I ADC-C i\ 6
CMP3_HPO | CMPSS-3 & HiF EL 5 #% IE4f A O
CMP3_LPO B 7 7 4 I |CMPSS-3 ki T HBE RN O
T 226 B, %51 S RH Ber 2
Al0226 0,4,8,12 I %};a;wjﬁé (UL “GPIO” 4y 3t iX L fEiAT T
B3 I ADC-B i\ 3
CMP3_HNO | CMPSS-3 & HLF- Lh 5 88 i A O
CMP3_HP3 I CMPSS-3 i i F LLE A IE4 N 3
CMP3_LNO I CMPSS-3 ik HL T LL 28 i\ O
CMP3_LP3 6 12 8 8 5 || CMPSS-3 it P i EHIA 3
VDAC | Ji I DAC Iyl ik AhE 3kt Bk
TN 242 FIBELSI . %51 s BA Her 2 %
AlO242 0,4,8,12 I ;’a;};!;%‘)&ﬂﬁé (UERA “GPIO” #4r XX LT BEEAT T
B4 I ADC-B i\ 4
c8 I ADC-C 4fi\ 8
CMP4_HPO 39 28 24 24 20 I CMPSS-4 i HiF HL i IESA O
CMP4_LPO I CMPSS-4 {ig Hi-F LU #8 IE4 N O
AlO236 0,4,8,12 I TR 236 B
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
B5 I ADC-B i\ 5
CMP1_HP5 I CMPSS-1 B HL FHA# IEHIA 5
CMP1_LP5 32 I |CMPSS-1 IR LLAZAF IERIA 6
FTHeN 252 B GI. Z5 e By 2 %
AlO252 0,4,8,12 I SEIIAE (HRK “GPIO” /XX T REEAT T
N .
B5 I ADC-B #iA 5
CMP1_HP5 I CMPSS-1 & H F HL A A 5
CMP1_LP5 48 33 I |CMPSS-1 KA TLLRAIFHA 5
GPIO20 yo  |FRAEAALE 20. 5| MIERA BF L AR e
(MM “GPIO” o XTIXLETIREMAT T A4 ) ©
B11 I ADC-B #iA 11
CMP4_HP5 %0 I CMPSS-4 & LT LU R EHIN 5
CMP4_LP5 I CMPSS-4 {RHLFHA# IEHIA 5
AI0251 0,4,8,12 I FF SN 251 [R5
B11 I ADC-B #fiA 11
CMP4_HP5 | CMPSS-4 & HLF LL 5 #% IESIN 5
CMP4_LP5 49 34 I CMPSS-4 {&HL P LA # IS 5
GPIO21 yo BN 21. 5| ISR B £ BT A D A
(BEKM “GPIO” #or XX LT REAT T A ) «
C1 I ADC-C i\ 1
CMP4_HP2 I CMPSS-4 i H P HA # IR 2
29 22 18 18 14
CMP4_LP2 I CMPSS-4 I HL VLU A RN 2
Al0248 0,4,8,12 I FTFHF 248 MBS R
Al0248 29 22 18 18 14 I FFHer o 248 [k 5] p
B12 I ADC-B #ii\ 12
c2 I ADC-C i\ 2
CMP3_HN1 I CMPSS-3 i Hi - LL % 38 i\ 1
CMP3_HP1 I CMPSS-3 & Hi P L IS 1
21 17 13 13 9 T H s 8
CMP3_LN1 I CMPSS-3 & Hi P EL e f A 1
CMP3_LP1 | CMPSS-3 {ik HL - EL % 2 IEHIA 1
HFHBTHN 244 RS . %51 IIE R AT 8er 2 %
Al0244 0,4,8,12 I SR (RN “GPIO” E XX LT REHEAT |
N .
A7 I ADC-A fIN 7
c3 I ADC-C i\ 3
CMP4_HN1 I CMPSS-4 i H1 V- LL B fdi N 1
CMP4_HP1 I |CMPSS-4 mi VLA B IERIA 1
CMP4_LN1 31 23 1 15 I |CMPSS-4 fiGHF Lk s A 1
CMP4_LP1 I CMPSS-4 & H1 P L IE4 A 1
TR 245 MBELSH . %51 IS R G 87 2%
Al0245 0,4,8,12 | SRS (LLRK “GPIO” 4 XX L thagilAT T
) .
c5 28 12 8 8 5 I ADC-C i\ 5
B9 I ADC-B i\ 9
18 14 10 10 7
c7 I ADC-C #iN 7
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# 5-1. 5B 1E (continued)

s 5 43K EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s i

c14 I |ADC-C#iN 14
CMP4_HNO I |CMPSS-4 it HB S SN O
CMP4_HP3 " I CMPSS-4 i T LU A TEHIN 3
CMP4_LNO I | CMPSS-4 fikH T HuB 3 SN O
CMP4_LP3 I |CMPSS-4 ikt FHLB S EHIA 3
Al0247 0,4,8,12 I FTFHEFN 247 B R
c14 I |ADC-C#iN 14
CMP4_HNO I |CMPSS-4 it HB S SN O
CMP4_HP3 27 23 23 | 19 I |CMPSS-4 it T B ERA 3
CMP4_LNO | CMPSS-4 {i& HL - EL 5 25 ik O
CMP4_LP3 I |CMPSS-4 ikt FELB S EHIA 3

ADC @i#EE L . FEAMBEERAT | ISR IRE)IX

o4 NGB A s . E IR HERC S, F R A

VREFHI zé 20 16 16 12 | PRI BT . AR —BXT  Erk S| i E %

—N2.2uF HiZEA%. ULHLA RN BCEE VREFHI Al

VREFLO 5| iz [a] R v G581 2814 1 fr 5
VREFLO 22; 21 17 17 | 13 | |ADC fiesife g

GPIO

FFHCFA 231 MBLRLE| . 5] iE B A BT aE
AI0231 0.4.8,12 V| (e B EASRTEEESIE T A ) .
SD1_C1 2 2 19 15 15 R | | SDFM-1 @i 1 B A
HIC_BASESELT 15 I | HIC bk i % 1

HTFHeEio 232 MBS M. %51 s B AL Thae
AI0232 0,4,8,12 Ul e B R T A ) .
SD1_D4 2 22 18 14 14 10 I SDFM-1 j@i 4 HiF A
HIC_BASESELO 15 I |HIC SthEE R O

FFHCEE 224 (BT M. %51 Ik B A B Th e
AlO224 0.4.8.12 | (e B AT T A ) -
SD2_D3 2 i 13 o o 6 I SDFM-2 j@i 3 #ifsmA
HIC_A3 15 I |HIC HidE 3

FFHCE 225 MBS M. 251 Ik 2 A B ThE
AlO225 0,4,8.12 | et < e AL e T A ) -
sp2_C2 2 % | Ao B BB SpEM2 i 2 HEHA
HIC_NWE 15 | HIC EHLEHE S Ak

T HCEN 228 MBS M. 251 IR BA B Th g
AlI0228 0,4.8,12 V| (R B AR AT T A ) -
sp2_Cf 2 Moo 8 L | |SDFM-2 i 1 BN
HIC_AO 15 I |HIC Hitk0

FTEFEHN 240 BN . %251 S B AT LT e
AI0240 0.4,8,12 Vo (e B SRR T A ) -
SD2_C1 2 37 | SDFM-2 J&EiE 1 iehfi N
HIC_NBET 15 I HIC 5=t 1

FFEFHRA 241 MBLRLE| . Z%5] iE B A BT Ak
Alo241 0.4.8.12 U Cemm B SRR T A ) -
SD2_C1 2 24 20 20 16 | SDFM-2 J&i 1 B4l A
HIC_NBET 15 I | HIC 5 ftAg 1

HTHCeEi 227 BEULS . %51 S B A B Th e
Al0227 0.4,8,12 Vo (i BB HA R R T A ) ©
SD1_C3 2 38 28 24 24 20 I SDFM-1 j@ii 3 i b A\
HIC_NBEO 15 I |HIC 5 fERE
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# 5-1. 5B 1E (continued)

s 5 43K EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s i

I bttt vi et
SD1_C4 2 40 1028 125 ) 25 2A | | SDFM-1 it 4 nF ek A
HIC_BASESEL2 15 I HIC Skt FligE % 2
I it deniner v
SD1_D2 2 20 16 12 12 8 | SDFM-1 J&iE 2 HiEfi A\
HIC_A6 15 I HIC Hidik 6
SD2_C3 2 28 22 18 18 14 | SDFM-2 J&i 3 W4l A\
HIC_NCS 15 I HIC & EF-AA
I b deninatoovi et
SD1_D1 2 19 5 M M | SDFM-1 J&i 1 HdEsmA
HIC_A5 15 I HIC stk 5

. — A A B B
| i g W TR
SD2_D1 2 4 10 10 7 I SDFM-2 j@ii 1 HiF A
HIC_A4 15 I HIC 3t 4

. . e
I il e v st
SD2 D4 2 B 7 T4 | |SDFM-2 it 4 Bzt A
HIC_A1 15 I HIC Huhit 1
It e vi et
SD2_D2 2 6| 12 8 8 s | |SDFM-2 it 2 KEs A
HIC_A2 15 I HIC #udik 2
SD2_C4 2 | SDFM-2 J&i 4 i #hii N\

Wt OBENEI. %5 R A BT
| i S s T
SD1_D3 2 2 v 13 13 o I SDFM-1 j@ii 3 HdsmA
HIC_A7 15 I HIC il 7
SD1_C2 2 123 19 18 18 | |SDFM-1 iliiti 2 g A
HIC_NOE 15 O | HIC %% s 2kt h i
GPIO0 0,4,8,12 110 @M A 0
EPWM1_A 1 O |ePWM-1 %t A
I2CA_SDA 6 I/OD | 12C-A JFi R i Kot
SPIA_STE 7 110 |SPI-A M\# R i%Affg (STE)
FSIRXA_CLK 9 I FSIRX-A #i A\ Bl

79 63 52 52 42

MCAN_RX 10 I CAN/CAN FD 1l
CLB_OUTPUTXBARS 1 O  |CLB #ith X-BAR %t 8
EQEP1_INDEX 13 /0 |eQEP-1 %3
HIC_D7 14 /0 |HIC ¥uf& 7
HIC_BASESEL1 15 I HIC Skt FE £ 1
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPIO1 0,4,8,12 110 | @A 1
EPWM1_B 1 O |ePWM-1#iti B
I2CA_SCL 6 I/OD | 12C-A ¥ X [ i
SPIA_SOMI 7 110 | SPI-A \\#sf4i , F &4 (SOMI)
MCAN_TX 10 78 62 51 51 41 O  |CAN/CAN FD %%
CLB_OUTPUTXBAR7? 11 O  |CLB #ith X-BAR %t 7
HIC_A2 13 I HIC Hudik 2
FSITXA_TDM_D1 14 I FSITX-A B 43 £ % 5 B i di
HIC_D10 15 I/0  |HIC %i# 10
GPI02 0,4,8,12 110 @M N/ 2
EPWM2_A 1 O |ePWM-2 #ith A
OUTPUTXBART 5 O |y X-BAR #ith 1
PMBUSA_SDA 6 I/OD | PMBus-A JFi 3 [F 44
SPIA_SIMO 7 110 |SPI-A \#SH4IN | T8 (SIMO)
SCIA_TX 9 77 61 50 50 40 O  |SCI-A Ki%¥uf
FSIRXA_D1 10 I FSIRX-A a3 fHAN¥eEmA
12CB_SDA 11 I/OD | 12C-B FF i [ 4
HIC_A1 13 I HIC Hht 1
CANA_TX 14 O |CAN-A Ki%
HIC_D9 15 /0 |HIC ¥u## 9
GPIO3 0,4,8,12 110 i@ 3
EPWM2_B 1 O |ePWM-2 #ith B
OUTPUTXBAR2 2.5 O | X-BAR %iith 2
PMBUSA_SCL 6 I/OD | PMBus-A FFig 3L i
SPIA_CLK 7 /O | SPI-A il
SCIA_RX 9 76 60 49 49 39 I SCI-A HlsCEE
FSIRXA_DO 10 I FSIRX-A T HE4A
I2CB_SCL 11 I/OD | 12C-B 3% [ i 4ot
HIC_NOE 13 (o) HIC $idis Ao 2R Hh 4 g
CANA_RX 14 I CAN-A $1ii
HIC_D4 15 /0 |HIC %t 4
GPI0O4 0,4,8,12 110 i@ 4
EPWM3_A 1 O |ePWM-3 #ith A
MCAN_TX 3 O  |CAN/CAN FD ki%
OUTPUTXBAR3 5 O |#ith X-BAR %ith 3
CANA_TX 6 O |CAN-A Ki%
SPIB_CLK 7 75 59 48 48 38 /0 | SPI-B 4
EQEP2_STROBE 9 /0 |eQEP-2 #%iif
FSIRXA_CLK 10 I FSIRX-A i Al
CLB_OUTPUTXBARS6 1 O  |CLB #itli X-BAR %t 6
HIC_BASESEL2 13 I HIC Skt FliE % 2
HIC_NWE 15 I HIC F=HLER 5 A i
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPIO5 0,4,8,12 110 @M 5
EPWM3_B 1 O |ePWM-3 #ith B
OUTPUTXBAR3 3 O |t X-BAR %iith 3
MCAN_RX 5 I CAN/CAN FD #:1ig
CANA_RX 6 I CAN-A #llk
SPIA_STE 7 89 74 61 61 47 110 |SPI-A M\# K i%Affg (STE)
FSITXA_D1 9 O | FSITX-A A& FHin#cds f
CLB_OUTPUTXBAR5 10 O  |CLB #ith X-BAR #ith 5
HIC_A7 13 I HIC Hudtk 7
HIC_D4 14 /O |HIC %4 4
HIC_D15 15 I/0  |HIC ¥i# 15
GPI106 0,4,8,12 110 |JEAM N 6
EPWM4_A 1 O |ePWM-4 it A
OUTPUTXBAR4 2 O | X-BAR %iith 4
SYNCOUT 3 O |4k ePWM [R5 fik
EQEP1_A 5 I eQEP-1 i\ A
SPIB_SOMI 7 97 80 64 64 48 110 |SPI-B M\#s 4 , T84 (SOMI)
FSITXA_DO 9 O |FSITX-A T:¥chdh
FSITXA_D1 1 O |FSITX-A ] i B i i i
HIC_NBE1 13 I HIC Fi{dE 1
CLB_OUTPUTXBARS 14 O  |CLB it X-BAR #iii 8
HIC_D14 15 /0 |HIC %ii 14
GPIO7 0,4,8,12 110 |JEAM N 7
EPWM4_B 1 O |ePWM-4 #ith B
OUTPUTXBARS5 3 O | X-BAR #iith 5
EQEP1_B 5 | eQEP-1 i\ B
SPIB_SIMO 7 84 68 57 57 43 I/0 | SPI-B #sfE4N , FaslF4t (SIMO)
FSITXA_CLK 9 O | FSITX-A fy il
CLB_OUTPUTXBAR2 10 O  |CLB #ith X-BAR %t 2
HIC_A6 13 I HIC #ili 6
HIC_D14 15 /0 |HIC %i# 14
GPIO8 0,4,8,12 110 i@/ 8
EPWM5_A 1 O  |ePWM-5 fijth A
ADCSOCAO 3 O |4k ADC iy ADC # s 3) A
EQEP1_STROBE 5 /0 |eQEP-1 i%i
SCIA_TX 6 O  |SCI-A Ki%¥t
SPIA_SIMO 7 110 |SPI-A \\ZsH4N |, E &4 (SIMO)
I2CA_SCL 9 s %8 4 4 I/OD  [12C-A JF IR i 4ok
FSITXA_D1 10 O |FSITX-A T ifk B hn % 46 tht
CLB_OUTPUTXBAR5 1 O  |CLB #itli X-BAR %t 5
HIC_A0 13 I HIC #udik 0
FSITXA_TDM_CLK 14 I FSITX-A I 43 2 it 52 I i\
HIC_D8 15 /O |HIC %iE 8
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# 5-1. 5B 1E (continued)

100

=5 4 g SHAFBAE | oy 80PN |64PMQ|64PM | 48 PT E"'gg’s W
GPI0O9 0,4,8,12 110 @M 9
EPWM5_B 1 O |ePWM-5 it B
SCIB_TX 2 O |SCI-B Ki%¥ii
OUTPUTXBARG 3 O |#i X-BAR %ith 6
EQEP1_INDEX 5 /0 |eQEP-1 %35
SCIA_RX 6 % s o o I SCI-A Bl S
SPIA_CLK 7 /0 | SPI-A i %h
FSITXA_DO 10 O |FSITX-A L%t
LINB_RX 1 I LIN-B #1k
HIC_BASESELO 13 I HIC Skt Bl 0
I2CB_SCL 14 I/OD | 12C-B 3% [ i 4ot
HIC_NRDY 15 O |HIC M#tE3I LN
GPIO10 0,4,8,12 1O @A 10
EPWM6_A 1 O |ePWM-6 it A
ADCSOCBO 3 O |4k ADC fj ADC #:4frih B
EQEP1_A 5 I eQEP-1 i\ A
SCIB_TX 6 O  |SCI-B k%t
SPIA_SOMI 7 /O |SPI-A M # ki |, L2 (SOMI)
I2CA_SDA 9 % ° o o I/OD | 12C-A 9% 16 it
FSITXA_CLK 10 O | FSITX-A % il
LINB_TX 1 O  |LIN-B %ki%
HIC_NWE 13 | HIC EHLEE S N\ i fE
FSITXA_TDM_DO 14 I FSITX-A i 43 £ % 2 I RS
CLB_OUTPUTXBAR4 15 O  |CLB #ith X-BAR %t 4
GPIO11 0,4,8,12 110 @A 11
EPWM6_B 1 O |ePWM-6 #iti B
OUTPUTXBAR? 3 O | X-BAR #ith 7
EQEP1_B 5 I eQEP-1 fii A\ B
SCIB_RX 6 I SCI-B #: ik
SPIA_STE 7 o 57 51 51 I/0 | SPI-A M\#ft K% HifE (STE)
FSIRXA_D1 9 I FSIRX-A T3 B A
LINB_RX 10 I LIN-B il
EQEP2_A 11 I eQEP-2 fii A A
SPIA_SIMO 13 /0 |SPI-A M#HEHIN |, L8t (SIMO)
HIC_D6 14 /0 |HIC %iff 6
HIC_NBEO 15 I HIC “#¥iffifiz 0
GPIO12 0,4,8,12 110 @R N/ 12
EPWM7_A 1 O |ePWM-7 it A
MCAN_RX 3 I CAN/CAN FD $:1ig
EQEP1_STROBE 5 /0 |eQEP-1 il
SCIB_TX 6 O |SCI-B k%t
PMBUSA_CTL 7 51 % %0 %0 I/0 | PMBus-A #filfa 5 - MAE4 A/ T2 1F4
FSIRXA_DO 9 I FSIRX-A TN
LINB_TX 10 O  |LIN-B %ki%
SPIA_CLK 1 /O | SPI-A %l
CANA_RX 13 I CAN-A 1
HIC_D13 14 /0 |HIC %udfi 13
HIC_INT 15 O |HIC %R
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPIO13 0,4,8,12 110 | @M 13
EPWM7_B 1 O |ePWM-7 #ith B
MCAN_TX 3 O  |CANJ/CAN FD ki%
EQEP1_INDEX 5 /0 |eQEP-1 &3
SCIB_RX 6 I SCI-B 2K
PMBUSA_ALERT 7 I/OD | PMBus-A FFix A 4715 5
FSIRXA_CLK 9 %0 % 2 29 I FSIRX-A #i A\l
LINB_RX 10 I LIN-B $llk
SPIA_SOMI 1 110 | SPI-A \\Es %t , F &4 (SOMI)
CANA_TX 13 O |CAN-A Ki%
HIC_D11 14 /0 |HIC %i# 11
HIC_D5 15 I/0  |HIC %uHfi 5
GPIO14 0,4,8,12 1O | BN 14
EPWMS8_A 1 O |ePWM-8%iith A
SCIB_TX 2 O |SCI-B k%t
I2CB_SDA 5 I/OD  |12C-B JFik A i Kb
OUTPUTXBAR3 6 O | X-BAR %iith 3
PMBUSA_SDA 7 o " I/OD | PMBus-A FFi X [F 44
SPIB_CLK 9 /O | SPI-B 4l
EQEP2_A 10 I eQEP-2 fit\ A
LINB_TX 1 O  |LIN-B %ki%
EPWM3_A 13 O |ePWM-3 %t A
CLB_OUTPUTXBAR? 14 O  |CLB #ith X-BAR %t 7
HIC_D15 15 /0 |HIC ¥uf 15
GPIO15 0,4,8,12 110 | @M 15
EPWMS8_B 1 O |ePWM-8 #ii B
SCIB_RX 2 I SCI-B #:i %
I2CB_SCL 5 I/OD  |12C-B JFiA i £
OUTPUTXBAR4 6 O |#ut X-BAR %ith 4
PMBUSA_SCL 7 o 28 I/OD | PMBus-A JT¥ % fii i 4
SPIB_STE 9 /0 | SPI-B M# K% Mi#E (STE)
EQEP2_B 10 I eQEP-2 i\ B
LINB_RX 11 I LIN-B 1k
EPWM3_B 13 O |ePWM-3 f#ith B
CLB_OUTPUTXBARSG 14 O  |CLB #ith X-BAR %t 6
HIC_D12 15 /0 |HIC %udfi 12
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPIO16 0,4,8,12 110 @M 16
SPIA_SIMO 1 /0 |SPI-A M HHHIN |, £ 2 F4H (SIMO)
OUTPUTXBAR? 3 O |t X-BAR #iith 7
EPWM5_A 5 O |ePWM-5 %t A
SCIA_TX 6 O  |SCI-A Ki%¥d
SD1_D1 7 I SDFM-1 il 1 #diiA
EQEP1_STROBE 9 54 | 39 33 3 | 26 /O |eQEP-1 il
PMBUSA_SCL 10 I/OD | PMBus-A FFix A i
XCLKOUT " o imb}fggwfﬁ* Sk S A i T I A S 1 4
EQEP2_B 13 I eQEP-2 4\ B
SPIB_SOMI 14 /O |SPI-B Mttt , F a4 FEHA (SOMI)
HIC_D1 15 /O |HIC %u# 1
GPIO17 0,4,8,12 11O BN 17
SPIA_SOMI 1 110 |SPI-A M\# 4 , T8 H A (SOMI)
OUTPUTXBARS 3 O |4t X-BAR fith 8
EPWM5_B 5 O  |ePWM-5 it B
SCIA_RX 6 | SCI-A HU R

55 40 34 34

SD1_C1 7 I SDFM-1 3@i# 1 e
EQEP1_INDEX 9 /0 |eQEP-1 %3
PMBUSA_SDA 10 I/OD | PMBus-A FFiXF $ 4
CANA_TX 1 O |CAN-A Ki%
HIC_D2 15 /0 |HIC ¥uff 2
GPIO18 0,4,8,12 110 | @M 18
SPIA_CLK 1 /O | SPI-A %l
SCIB_TX 2 O |SCI-B Ki%¥uf
CANA_RX 3 I CAN-A $li
EPWM6_A 5 O  |ePWM-6 ffith A
I2CA_SCL 6 I/OD | 12C-A FF-Ig A a] i
SD1_D2 7 I SDFM-1 i 2 HdEHA
EQEP2_A 9 68 | 50 1 a1 38 I |eQEP-2 A A
PMBUSA_CTL 10 /O |PMBus-A #Hil{5 5 - AN/ 3 35440
XCLKOUT " o i;ggi%*&ﬁ& IS O P T A S 1 4
LINB_TX 13 O  |LIN-B %ki%
FSITXA_TDM_CLK 14 I FSITX-A I 43 £ it 52 FH I i\
HIC_INT 15 O |HIC %R
X2 ALT VO | EhiAIRY 24t .
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# 5-1. 5|81 (continued)
=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPIO19 0,4,8,12 110 @M 19
SPIA_STE 1 /0 |SPI-A MEf 4 i%f#iAE (STE)
SCIB_RX 2 I SCI-B Bt iR
CANA_TX 3 O |CAN-A k%
EPWM6_B 5 O |ePWM-6 it B
I2CA_SDA 6 I/OD | 12C-A FFiA [ $
SD1_C2 7 I SDFM-1 il 2 I i A
EQEP2_B 9 | eQEP-2 fi\ B
PMBUSA_ALERT 10 69 51 42 42 34 I/OD | PMBus-A JF i 4 (5 5
CLB_OUTPUTXBAR1 11 O  |CLB #ith X-BAR #ittt 1
LINB_RX 13 I LIN-B #%1k
FSITXA_TDM_DO 14 I FSITX-A I 4> 2 B 52 LU SN
HIC_NBEO 15 I HIC T fifi i

A AR A S I BN o SR OFRIIR L AR A L AU R
R ARG &% < AL EAZ S . N TR &, 2
X1 ALT VO | ZLk — AN A R E R A X1 A0 X2, BT Rt AT
THN I 3.3V P B FRIEMEMELE | %

Z “XTAL” #55o

WA 20, %5 E RAABAIIEE (R

GPI020 0.4.8,12 VO ki oAb IR AT T A )

EQEP1_A 1 | eQEP-1 i\ A

SPIB_SIMO 6 48 33 /O |SPI-B Mgt , Fa4tE4iH (SIMO)

SD1_D3 7 I SDFM-1 i@ 3 HIEHA

MCAN_TX 9 O |CAN/CAN FD Ki%

GPI021 0.4.8 12 yo  |TBREAA 21. %S| MSEAA BELDIAE (SER

RN ARSI LE I REREAT T AR )
EQEP1_B 1 I |eQEP-1 i\ B

SPIB_SOMI 6 49 34 /O |SPI-B Mttt , FaHFEHA (SOMI)
SD1_C3 7 | SDFM-1 j@i# 3 I fhii A
MCAN_RX 9 | CANJ/CAN FD $2U

GP1022 0,4,8,12 110 |[@EHH AN 22

EQEP1_STROBE 1 110 eQEP-1 ikl
SCIB_TX 3 O |SCI-B Rik¥
SPIB_CLK 6 110 SPI-B B
SD1_D4 7 | |SDFM-1ii# 4 s A
LINA_TX 9 83 67 56 56 (0] LIN-A & i%
CLB_OUTPUTXBART 10 O  |CLB #itt X-BAR #itt 1
LINB_TX 11 (0] LIN-B K i%
HIC_A5 13 | HIC ikt 5
EPWM4_A 14 (6] ePWM-4 i A
HIC_D13 15 /O |HIC %uf 13
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GP1023 0,4,8,12 110 | @M A 23
EQEP1_INDEX 1 /0 |eQEP-1 %3]
SCIB_RX 3 I SCI-B #:i A
SPIB_STE 6 I/0 | SPI-B M#F K% igE (STE)
SD1_C4 7 I SDFM-1 j@i# 4 HshiA
LINA_RX 9 81 65 54 54 I LIN-A $1i
CLB_OUTPUTXBAR3 10 O  |CLB #ith X-BAR %t 3
LINB_RX 11 I LIN-B $llk
HIC_A3 13 I HIC itk 3
EPWM4_B 14 O |ePWM-4 i B
HIC_D11 15 /0 |HIC %i# 11
GP1024 0,4,8,12 110 | @A 24
OUTPUTXBAR1 1 O |#ith X-BAR #ith 1
EQEP2_A 2 | eQEP-2 i\ A
EPWM8_A 5 O |ePWM-8 %t A
SPIB_SIMO 6 I/0 | SPI-B a4 , FaslE4H (SIMO)
SD2_D1 7 56 41 35 35 27 I SDFM-2 @il 1 HIEMmA
LINB_TX 9 O  |LIN-B &%
PMBUSA_SCL 10 I/OD | PMBus-A FFi XA i
SCIA_TX 1 O  |SCI-A Ki%k¥uf
ERRORSTS 13 O |HRREHH . HES T BN b B
HIC_D3 15 /0 |HIC %u#f 3
GPI025 0,4,8,12 110 | @A 25
OUTPUTXBAR2 1 O |#ut X-BAR %ith 2
EQEP2_B 2 | eQEP-2 i\ B
EQEP1_A 5 I eQEP-1 i\ A
SPIB_SOMI 6 5 2 /0 |SPI-B W&t , E&IHHA (SOMI)
SD2_C1 7 | SDFM-2 J&i 1 B4l A
FSITXA_D1 9 O | FSITX-A Al HHAn#cds
PMBUSA_SDA 10 I/OD | PMBus-A F i A ¥4
SCIA_RX 1 I SCI-A HI 8
HIC_BASESELO 14 I HIC Skt Bl 0
GPI026 0,4,8,12 110 | 26
OUTPUTXBAR3 1,5 O |#ii X-BAR #iith 3
EQEP2_INDEX 2 /0 |eQEP-2 %3]
SPIB_CLK 6 /O | SPI-B 4l
SD2_D2 7 58 43 | SDFM-2 J&iE 2 i\
FSITXA_DO 9 O |FSITX-A T:¥chdh
PMBUSA_CTL 10 /0 |PMBus-A #%Hil{5 5 - A& N/ £ 3845
I2CA_SDA 1 I/OD | 12C-A ¥ ML K
HIC_DO 14 /O |HIC %4 0
HIC_A1 15 I HIC Huht 1
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPI1027 0,4,8,12 110 | @M 27
OUTPUTXBAR4 1,5 O |#it X-BAR %ith 4
EQEP2_STROBE 2 /0 |eQEP-2 #%iif
SPIB_STE 6 I/0 | SPI-B M#F K% igE (STE)
SD2_C2 7 50 “ I SDFM-2 ji@i# 2 b A
FSITXA_CLK 9 O | FSITX-A fy i
PMBUSA_ALERT 10 I/OD | PMBus-A FF i A 4 5 5
I2CA_SCL 11 I/OD | 12C-A 79 X [ i sl
HIC_D1 14 /0 |HIC %# 1
HIC_A4 15 I HIC Hudik 4
GPI028 0,4,8,12 110 WA 28
SCIA_RX 1 I SCI-A Bl K
EPWM7_A 3 O  |ePWM-7 #ith A
OUTPUTXBARS5 5 O |t X-BAR %iith 5
EQEP1_A 6 | eQEP-1 fii\ A
SD2_D3 7 ] . ) ) 5 I SDFM-2 i 3 HdEimA
EQEP2_STROBE 9 /0 |eQEP-2 ik
LINA_TX 10 O |LIN-AKi%
SPIB_CLK 11 /O | SPI-B 4l
ERRORSTS 13 o] AR . %055 HE NI TR d .
I2CB_SDA 14 I/OD | 12C-B FFi M %
HIC_NOE 15 (o] HIC i & 2% A R
GPI029 0,4,8,12 110 | @M 29
SCIA_TX 1 O |SCI-A Ki%k¥f
EPWM7_B 3 O |ePWM-7 fii B
OUTPUTXBARS6 5 O |#ii X-BAR %iith 6
EQEP1_B 6 I eQEP-1 4\ B
SD2_C3 7 I SDFM-2 i#i# 3 il A
EQEP2_INDEX 9 100 3 1 1 1 /0 |eQEP-2 %3]
LINA_RX 10 I LIN-A 2l
SPIB_STE 1 I/0 | SPI-B M#FRi%fi#E (STE)
ERRORSTS 13 O [HRIREHIH . %S HE MR B
I2CB_SCL 14 I/OD | 12C-B X [ i 4l
HIC_NCS 15 I HIC it Az Feda A
AUXCLKIN ALT I LR E TN
GPIO30 0,4,8,12 110 |im AN 30
CANA_RX 1 I CAN-A $li
SPIB_SIMO 3 110 |SPI-B ML , £ a4t (SIMO)
OUTPUTXBAR? 5 O | X-BAR #iith 7
EQEP1_STROBE 6 o . /0 |eQEP-1 %l
SD2_D4 7 I SDFM-2 @il 4 HIEHMA
FSIRXA_CLK 9 I FSIRX-A i Al
MCAN_RX 10 I CAN/CAN FD #:ilg
EPWM1_A 11 O |ePWM-1 %t A
HIC_D8 14 /0 |HIC %uifi 8
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPI031 0,4,8,12 110 |/ 31
CANA_TX 1 O |CAN-A ki%
SPIB_SOMI 3 110 |SPI-B M\# 4 , T84 (SOMI)
OUTPUTXBARS 5 O |#i X-BAR %iith 8
EQEP1_INDEX 6 % ) /0 |eQEP-1 %35
SD2_C4 7 I SDFM-2 j&i¥ 4 i A
FSIRXA_D1 9 I FSIRX-A AT 34 B DN i A
MCAN_TX 10 O  |CANJ/CAN FD ki%
EPWM1_B 1 O |ePWM-1 % B
HIC_D10 14 /O |HIC %i¥ 10
GPI032 0,4,8,12 110 | WM 32
I2CA_SDA 1 I/OD | 12C-A T A
SPIB_CLK 3 /O | SPI-B %k
EPWM8_B 5 O |ePWM-8 i B
LINA_TX 6 O |LIN-A ki%
SD1_D2 7 64 49 40 40 32 I SDFM-1 i@l 2 HdEHA
FSIRXA_DO 9 | FSIRX-A FHIEHAN
CANA_TX 10 O |CAN-A ki%
PMBUSA_SDA 1 I/OD | PMBus-A FFifs XX i 4
ADCSOCBO 13 O |4k ADC fy ADC ¥4 5h B
HIC_INT 15 O |HIC %Rt
GPIO33 0,4,8,12 11O |imHIH AN 33
I2CA_SCL 1 I/OD | 12C-A FF-J A a] i
SPIB_STE 3 /0 | SPI-B A\#affKi%flisg (STE)
OUTPUTXBAR4 5 O |t X-BAR %iith 4
LINA_RX 6 I LIN-A 21k
SD1_C2 7 I SDFM-1 i@l 2 i
FSIRXA_CLK 9 % % % % 2 I FSIRX-A iy NIt 4
CANA_RX 10 I CAN-A #llk
EQEP2_B " | eQEP-2 i\ B
ADCSOCAO 13 O |4k ADC iy ADC #:#t s 3h A
SD1_C1 14 I SDFM-1 j@i# 1 i shiA
HIC_DO 15 I/0  |HIC %i# 0
GPI1034 0,4,8,12 110 | @M 34
OUTPUTXBAR1 1 O |#ith X-BAR #ith 1
PMBUSA_SDA 6 o . I/OD | PMBus-A FFifs XX i 4
HIC_NBE1 13 I HIC 7 i{dE 1
I2CB_SDA 14 I/OD  |12C-B JFiR XA %
HIC_D9 15 /0 |HIC %u# 9
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W

GPI035 0,4,8,12 110 | @M 35

SCIA_RX 1 I SCI-A 2 KiHs

I2CA_SDA 3 I/OD | 12C-A FFiR i Kot

CANA_RX 5 I CAN-A $llk

PMBUSA_SCL 6 I/OD | PMBus-A JTI X fii i

LINA_RX 7 I LIN-A $1i

EQEP1_A 9 I eQEP-1 4\ A

PMBUSA_CTL 10 83 1 481 3 139 3 PMBUSA BB - AR

EPWM5_B 1 O |ePWM-5 i B

SD2_C1 13 I SDFM-2 il 1 i A

HIC_NWE 14 | HIC FHLEHR 5 A iR
JTAG MR ECHE N (TDI) - TDI A2 3| B 2RIA 2 B 52 1

™I 15 | k. BT , W LR A TERPRES. W
FZ T AE JTAG TDI, TR A P9 8 ot LR
FEHLBRAR LS b i, LB i N B

GPIO37 0,4,8,12 110 |im AN 37

OUTPUTXBAR2 1 O |f#ii X-BAR %iith 2

I2CA_SCL 3 I/OD  |12C-A JFiR i o

SCIA_TX 5 O  |SCI-A K%

CANA_TX 6 O |CAN-A &%

LINA_TX 7 O |LIN-A K%

EQEP1_B 9 61 46 37 37 29 I eQEP-1 i\ B

PMBUSA_ALERT 10 I/OD | PMBus-A JFRM i &4 (%5 5

HIC_NRDY 14 O |HIC &3 =%
JTAG Ml B #fi i (TDO) - TDO 23| I BRIN L Bk 52
FHARERE . BOAKEOLR | S b daBE b T 2R RS

TDO 15 (@) 2% JTAG GBI, TDO Mgt ib+ =440,
AN GRS AR b i BE R A S A B T F AR
I — AN AN B R 4 GPIO N R .

GPIO39 0,4,8,12 110 | 39

MCAN_RX 6 I CAN/CAN FD 1t

FSIRXA_CLK 7 I FSIRX-A iy NI

EQEP2_INDEX 9 5 " 110 |eQEP-2 &7

CLB_OUTPUTXBAR2 11 O  |CLB #ith X-BAR %t 2

SYNCOUT 13 O |4MiF ePWM [AI35 ki

EQEP1_INDEX 14 /0 |eQEP-1 &3

HIC_D7 15 110 |HIC %udfi 7

GPI040 0,4,8,12 /O | AR 40

SPIB_SIMO 1 /0 | SPI-B a4 , T4 (SIMO)

EPWM2_B 5 O |ePWM-2 #idi B

PMBUSA_SDA 6 I/OD | PMBus-A T i ¥

FSIRXA_DO 7 I FSIRX-A T HdE 4N

80 64 53 53

SCIB_TX 9 O  |SCI-B KiX¥i

EQEP1_A 10 | eQEP-1 i\ A

LINB_TX 1 O |LIN-B Ki%

HIC_NBE1 14 I HIC i {lifig

HIC_D5 15 110 |HIC %I 5
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPI1041 0,4,8,12 110 | @A 41
EPWM2_A 5 O |ePWM-2 it A
PMBUSA_SCL 6 I/OD | PMBus-A JT-J %[ i 4
FSIRXA_D1 7 | FSIRX-A T 3% P In & i A
SCIB_RX 9 I SCI-B #:i ki
EQEP1_B 10 8 %0 % % I eQEP-1 %A\ B
LINB_RX 11 I LIN-B #1k
HIC_A4 13 I HIC Hudik 4
SPIB_SOMI 14 110 | SPI-B M\#sf4it , F &4 (SOMI)
HIC_D12 15 /O |HIC %uiE 12
GP1042 0,4,8,12 110 WM 42
LINA_RX 2 I LIN-A $21k
OUTPUTXBAR5 3 O |t X-BAR %ith 5
PMBUSA_CTL 5 /O | PMBus-A FhilfE 5 - MASEGN/ T A3 F4
I2CA_SDA 6 57 I/OD  [12C-A FFR XA EE
EQEP1_STROBE 10 /0 |eQEP-1 i
CLB_OUTPUTXBAR3 11 O  |CLB #ith X-BAR %t 3
HIC_D2 14 /0 |HIC ¥i¥ 2
HIC_A6 15 I HIC Hudik 6
GP1043 0,4,8,12 110 | @4 N 43
OUTPUTXBARS6 3 O |#i X-BAR %ith 6
PMBUSA_ALERT 5.9 I/OD | PMBus-A FFiw s 4 5 %5
I2CA_SCL 6 I/OD | 12C-A FF-J A a] i
EQEP1_INDEX 10 54 /0 |eQEP-1 %3]
CLB_OUTPUTXBAR4 1 O  |CLB #ith X-BAR #ith 4
SD2_D3 13 | SDFM-2 j&i 3 i\
HIC_D3 14 /O |HIC %4 3
HIC_A7 15 I HIC $ulit 7
GP1044 0,4,8,12 110 | @A 44
OUTPUTXBAR7 3 O |#ith X-BAR %ith 7
EQEP1_A 5 I eQEP-1 fii A A
PMBUSA_SDA 6 I/OD | PMBus-A FFi X [F 44
FSITXA_CLK 7 O |FSITX-A iyt
PMBUSA_CTL 9 85 69 /0 |PMBus-A #5Hil{5 5 - AR N/ 5 3845
CLB_OUTPUTXBARS3 10 O  |CLB #ith X-BAR %t 3
FSIRXA_DO 11 I FSIRX-A TN
HIC_D7 13 /0 |HIC ¥uf& 7
LINB_TX 14 O  |LIN-B %ki%
HIC_D5 15 /0 |HIC ¥u# 5
GPI045 0,4,8,12 110 | i@ N 45
OUTPUTXBARS 3 O |#ith X-BAR %ith 8
FSITXA_DO 7 O |FSITX-A ¥t
PMBUSA_ALERT 9 73 I/OD | PMBus-A JF i [l &4 5 %5
CLB_OUTPUTXBAR4 10 O  |CLB fiti X-BAR #itli 4
SD2_C3 13 | SDFM-2 jii 3 m sl A
HIC_D6 15 /0 |HIC ¥i¥& 6
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPI046 0,4,8,12 110 | @M N 46
LINA_TX 3 O |LIN-A %%
MCAN_TX 5 O  |CANJ/CAN FD ki%
FSITXA_D1 7 6 O | FSITX-A T3k &t b
PMBUSA_SDA 9 I/OD | PMBus-A FFiw 3 A ¥4
SD2_C4 13 | SDFM-2 j#i 4 4l A
HIC_NWE 15 I HIC EHLEHE S ARk
GPI047 0,4,8,12 11O BN 47
LINA_RX 3 I LIN-A 21k
MCAN_RX 5 I CAN/CAN FD #:1lg
CLB_OUTPUTXBAR2 7 O  |CLB #itli X-BAR #iili 2
PMBUSA_SCL 9 0 I/OD | PMBus-A FFix A i 4
SD2_D4 13 I SDFM-2 @i 4 HIEHA
FSITXA_TDM_CLK 14 I FSITX-A 43 % B 52 F IR it A
HIC_A6 15 I HIC itk 6
GPI048 0,4,8,12 110 @A N/ 48
OUTPUTXBAR3 1 o fitk X-BAR #ith 3
CANA_TX 3 O |CAN-A Ki%
SCIA_TX 6 7 O  |SCI-A Ki%k¥if
SD1_D1 7 I SDFM-1 j@i 1 HdFsmA
PMBUSA_SDA 9 I/OD | PMBus-A FFi % [F 4 H
HIC_A7 15 I HIC Hudit 7
GPI049 0,4,8,12 110 | 49
OUTPUTXBAR4 1 O |%ii X-BAR %iith 4
CANA_RX 3 I CAN-A #llk
SCIA_RX 6 I SCI-A Bl 8
SD1_C1 7 8 | SDFM-1 J&iE 1 B el A
LINA_RX 9 I LIN-A 2l
SD2_D1 13 | SDFM-2 J&i 1 s
FSITXA_DO 14 O |FSITX-A T:¥hdh
HIC_D2 15 /O |HIC %iif 2
GPI050 0,4,8,12 110 | @4 /i 50
EQEP1_A 1 I eQEP-1 i\ A
MCAN_TX 5 O  |CAN/CAN FD %%
SPIB_SIMO 6 110 |SPI-B \#sH4IN , T84 (SIMO)
SD1_D2 7 9 I SDFM-1 @i 2 HdEHA
I2CB_SDA 9 I/OD  |12C-B FF X s
SD2_D2 13 | SDFM-2 J&i 2 i\
FSITXA_D1 14 O | FSITX-A Al 3 FHAnscts it
HIC_D3 15 /0 |HIC %uf 3
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPI051 0,4,8,12 110 | i@/ 51
EQEP1_B 1 I eQEP-1 %A B
MCAN_RX 5 I CAN/CAN FD #:1&
SPIB_SOMI 6 110 | SPI-B \\#s 4t , F &4 A (SOMI)
SD1_C2 7 10 I SDFM-1 j@i# 2 i ahiA
I2CB_SCL 9 I/OD | 12C-B FF-3 % [a i 4ol
SD2_D3 13 I SDFM-2 @i 3 I
FSITXA_CLK 14 O | FSITX-A iy il
HIC_D6 15 /0 |HIC %if# 6
GPI0O52 0,4,8,12 110 |J@H N/ 52
EQEP1_STROBE 1 /0 |eQEP-1 #%iii
CLB_OUTPUTXBAR5 5 O  |CLB #ith X-BAR %t 5
SPIB_CLK 6 /O | SPI-B %k
SD1_D3 7 1 I SDFM-1 j@i 3 HiffiA
SYNCOUT 9 O |4k ePWM [R5 fik
SD2_D4 13 I SDFM-2 il 4 HIEHA
FSIRXA_DO 14 | FSIRX-A FHIEHAN
HIC_NWE 15 I HIC F=HLAR 5 A i
GPIO53 0,4,8,12 11O | BN 53
EQEP1_INDEX 1 /0 |eQEP-1 %3
CLB_OUTPUTXBARSG 5 O  |CLB #ith X-BAR %t 6
SPIB_STE 6 I/0 | SPI-B M\#aftKi%flifg (STE)
SD1_C3 7 12 I SDFM-1 j&i# 3 i4hii A
ADCSOCAO 9 O |4k ADC [ty ADC 4 Ji%h A
CANA_RX 10 I CAN-A #:i
SD1_C1 13 | SDFM-1 J&iE 1 ik N
FSIRXA_D1 14 I FSIRX-A Al i fHA¥E A
GPI054 0,4,8,12 110 WM 54
SPIA_SIMO 1 /O |SPI-A WA | F 24 (SIMO)
EQEP2_A 5 I eQEP-2 #ii A A
OUTPUTXBAR2 6 O |t X-BAR %iith 2
SD1_D4 7 1 | SDFM-1 J&8i& 4 i\
ADCSOCBO 9 O |4k ADC 5 ADC #: 4 5h B
LINB_TX 10 O  |LIN-B %ki%
SD1_C2 13 I SDFM-1 i@i# 2 i EhiiA
FSIRXA_CLK 14 I FSIRX-A f A\ Bl
FSITXA_TDM_D1 15 | FSITX-A I 43 2 i 52 F B It A
GPIO55 0,4,8,12 110 |J@F N/ 55
SPIA_SOMI 1 110 |SPI-A M a8t , E 8N (SOMI)
EQEP2_B 5 I eQEP-2 fii\ B
OUTPUTXBAR3 6 O |#uth X-BAR %ith 3
SD1_C4 7 43 | SDFM-1 J&i 4 Bl 4hdi A
ERRORSTS 9 o HHRIRAH . %055 HE DI TR f .
LINB_RX 10 I LIN-B #lk
SD1_C3 13 I SDFM-1 j&@i# 3 iéhii A
HIC_AO 15 I HIC Hdik 0
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# 5-1. 5B 1E (continued)

=5 4 g EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s W
GPI056 0,4,8,12 110 | @M N/ 56
SPIA_CLK 1 /0 | SPI-A %
CLB_OUTPUTXBAR7 2 O  |CLB #ith X-BAR 4t 7
MCAN_TX 3 O  |CAN/CAN FD %i%
EQEP2_STROBE 5 /0 |eQEP-2 #%ii
SCIB_TX 6 O  |SCI-B k%t
SD2_D1 7 65 I SDFM-2 @i 1 HIEHA
SPIB_SIMO 9 110 |SPI-B \# 4N , T8 (SIMO)
I2CA_SDA 10 I/OD | 12C-A FFiRA ¥t
EQEP1_A 1 I eQEP-1 i\ A
SD1_C4 13 | SDFM-1 j#i 4 w4l A
FSIRXA_D1 14 I FSIRX-A AT 34 B I i A
HIC_D6 15 /0 |HIC % 6
GPIO57 0,4,8,12 110 | @M 57
SPIA_STE 1 /0 | SPI-A M# K% igE (STE)
CLB_OUTPUTXBARS 2 O  |CLB it X-BAR #itli 8
MCAN_RX 3 I CAN/CAN FD $:1ig
EQEP2_INDEX 5 /0 |eQEP-2 %3]
SCIB_RX 6 o I SCI-B Bk %
SD2_C1 7 | SDFM-2 J&iE 1 i ek N
SPIB_SOMI 9 I/0 | SPI-B M#sfEafi , Fa2fF4A (SOMI)
I2CA_SCL 10 I/OD | 12C-A ¥ X [ i 4ot
EQEP1_B 1 I eQEP-1 %A\ B
FSIRXA_CLK 14 I FSIRX-A fi A\ Bl
HIC_D4 15 /0 |HIC %t 4
GPIO58 0,4,8,12 110 |J@FH N/ 58
OUTPUTXBAR1 5 O |4l X-BAR fith 1
SPIB_CLK 6 /O |SPI-B I
SD2_D2 7 I SDFM-2 il 2 HiEHmA
LINA_TX 9 o O |LIN-A %i%
CANA_TX 10 O |CAN-A ki%
EQEP1_STROBE 1 /0 |eQEP-1 #%iif
SD2_C2 13 | SDFM-2 jii 2 i ol A
FSIRXA_DO 14 I FSIRX-A T #diA
HIC_NRDY 15 O |HIC MERIFHI ENLH %5
GPIO59 0,4,8,12 110 | i@ /i 59
OUTPUTXBAR2 5 O |%i X-BAR %ith 2
SPIB_STE 6 I/0 | SPI-B M\#ftKi%flifE (STE)
SD2_C2 7 | SDFM-2 jii 2 i sl A
LINA_RX 9 92 I LIN-A 21k
CANA_RX 10 I CAN-A #:li
EQEP1_INDEX 1 /0 |eQEP-1 %3]
SD2_C3 13 I SDFM-2 i@l 3 44N
FSITXA_TDM_D1 14 | FSITX-A 4y 2 #% 5 H i
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# 5-1. 5B 1E (continued)

= 43K EHEFBGE | 7 [80PN|64PMQ |64PM |48 PT E"'gg’s P
GPI060 0,4,8,12 1O | AN/ 60
MCAN_TX 3 O  |CAN/CAN FD Kki%
OUTPUTXBAR3 5 O  |%ith X-BAR #fith 3
SPIB_SIMO 6 44 /O |SPI-B M#HHIAN , F&FHIH (SIMO)
SD2_D3 7 I SDFM-2 i@l 3 HiimA
SD2_C4 13 | SDFM-2 j#i 4 4l A
HIC_AO 15 I HIC Hiudi: 0
GPI061 0,4,8,12 110 |JEHH N/ 61
MCAN_RX 3 I CAN/CAN FD #ii
OUTPUTXBAR4 5 o1 O |%iih X-BAR #ith 4
SPIB_SOMI 6 I/0 | SPI-B M#sftagith , FasfF4A (SOMI)
SD2_C3 7 I SDFM-2 @il 3 i A
CANA_RX 14 I CAN-A i
WK, JTAG R AL
TCK 60 45 36 36 28 I AT PO R JTAG SR
WA A L JTAG IR 0L SR (TMS). L
FEHIMAAE TCK ETHS 1 TAP #hl g rhit it . %
T™S 62 47 38 38 30 O | #4F#A TRSTn 31, £ HERHR - RiE — A ohis L
PiHLPH ( #EFE 2.2k Q ) LI TMS 31 B&ER: S VDDIO ,
NTITAE IE #3247 0108 JTAG SR FFE AR
WAL (N ) FIBETIREN (i) o 76 EB&s
B, LS 3 PEBRBI G HL T o il Bt T i 20
F T HUME R A A RAERTIMIEALN | th5]
JHH t MCU BREAR . fEE T IR
XRSn 5| JHI7E 512 A~ OSCCLK J&WIFIE 1141 5 for #5458
s 161) A 4 3R 30 A P . XRSn Al VDDIO 22 [ w7 il .
XRSn 2 5 3 3 3 I/OD | —4~2.2kQ % 10kQ ffFH. WF7E XRSn 1 VSS 2
ETT8C > L2 B R T I P R, D% P 25 38 ) B
4 100nF B/ HFTIE AR | XA R vF
FITE 512 4~ OSCCLK A Py IE#i s XRSn 5|
IXENZE VOL. 1Z5| 2 BA AR b s B IR AT
WIS B AN A IR SN | A s A AT IR
iR
B YR A
4, 8. 4, 2
VDD 46, 31, | 4. 27. | 27. 36‘ 1.2V BB RIS . BN AE S | B3R
71. | 53. | 44. 59 | 44, 45 “HLFRTEARE (PMM)” —
87 71 59
3.3V B ARG . FEREAN S EIBCE — AN M
VDDA 34 26 22 22 18 2.2uF MEMABAER. HRAENER |, 2R
A ERE (PMM)” i,
3 - 28 24
VDDIO 47, 32, 28. 43‘ 35‘ 3.3V HF /O HESI . HRHZEMIEAEE | HSH
70. 52. | 43. 60 6(‘) 4é “ R L (PMM)” —35.
88 72
{8 FH Y o U BELAE P P SR 2% o A P R
VSS LS A VREG. K i HF£4% %] VDDIO LA
VREGENZ & 46 Vo st AN L B
Hit (PMM)” —5,
5. 9. 5.
VSS 45, | 30. |5.26. | 26. 5? —
72. | 55. | 45. 58 | 45, 44
86 70 58
VSSA 33 25 21 21 17 L
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5.3 55 H
5.3.1 EIfE5
% 5-2. Hiffa 5
fE 4K g[gg}g BEEA 100 PZ 80 PN 64 PMQ 64 PM 48 PT
A0 I ADC-A A 0O 23 19 15 15 1
A1 I ADC-A A 1 22 18 14 14 10
A2 I ADC-A fi\ 2 17 13 9 9
A3 I ADC-A i\ 3 18 12 8 8 5
A4 I ADC-A fi\ 4 36 27 23 23 19
A5 I ADC-A i\ 5 35 17 13 13 9
A6 I ADC-A fi\ 6 14 10 6 6
A7 I ADC-A fIN 7 31 23 19 19 15
A8 I ADC-A i\ 8 37 24 20 20 16
A9 I ADC-A i\ 9 38 28 24 24 20
A10 I ADC-A i\ 10 40 29 25 25 21
A11 I ADC-A A 11 20 16 12 12 8
A12 I ADC-A i\ 12 28 22 18 18 14
A14 I ADC-A i\ 14 19 15 1 1
A15 I ADC-A #i A\ 15 14 10 10 7
AlO224 | FT N 224 [RH5] | 17 13 9 9 6
Al0225 I HFE TN 225 HBL5] i 36 27 23 23 19
AlO226 | FT i 226 M5 A 15 11 7 7 4
AlO227 I FITHr N 227 fsEmls) 38 28 24 24 20
AlO228 | HT e N 228 5] | 14 10 6 6 4
Al0229 I FFHCFHIN 229 HBELL5] 18
AIO230 I HFHFH N 230 FIBL 5] 40 29 25 25 21
Al0231 I FITHTFHIN 231 KBS 23 19 15 15 1
AlO232 | FFHCFH N 232 HIBL 5] 22 18 14 14 10
AIO233 | FAF#rioN 233 5] R 14 10 10 7
AlO236 | FFHeFHN 236 B 5] A 39 28 24 24 20
AlIO237 | FATHrioN 237 5] 20 16 12 12 8
AlO238 I TR 238 FIAL 5] K 28 22 18 18 14
AIO239 | FTF 4N 239 Ml 5) 19 15 1 1
Al0240 I FFH 4N 240 [R5 37
AlO241 | FIT 4N 241 [RRL5] 24 20 20 16
AlO242 | FTHsN 242 BRG] 16 12 8 8
AlO244 | FT N 244 BRG] 21 17 13 13 9
AlO245 | FTHr4N 245 BRG] 31 23 19 19 15
AlO247 I TN 247 ML 5] 42
AlO248 I I T 5N 248 5| 29 22 18 18 14
AlO0249 | M TH 5N 249 AL 5] JE 35
AlO251 I FFH TN 251 KRG 30
Al0252 I T Her s 252 RIRELS] I 32
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R 5-2. BH#I{E5 (continued)
fBE 8% %Ig% Ui B 100 PZ 80 PN 64 PMQ 64 PM 48 PT
AlO253 I AT EHR 253 RELS ] 41
BO | ADC-B #ii\ 0 41 24 20 20 16
B1 | ADC-B #i A\ 1 40 29 25 25 21
B2 | ADC-B #ii\ 2 15 1 7 7 4
B3 | ADC-B %\ 3 16 12 8 8 5
B4 | ADC-B #i\ 4 39 28 24 24 20
B5 | ADC-B #ii\ 5 32,48 33
B6 | ADC-B #i\ 6 17 13 9 9 6
B7 | ADC-B i\ 7 22 18 14 14 10
B8 | ADC-B #i\ 8 36 27 23 23 19
B9 | ADC-B #ii\ 9 18 14 10 10 7
B10 | ADC-B #i A\ 10 20 16 12 12 8
B11 | ADC-B #it A\ 11 30. 49 34
B12 | ADC-B i\ 12 21 17 13 13 9
B14 | ADC-B i\ 14 19 15 1 1
B15 | ADC-B #i\ 15 23 19 15 15 1
Co | ADC-C #ii\ 0 20 16 12 12 8
C1 | ADC-C i\ 1 29 22 18 18 14
C2 | ADC-C #ii\ 2 21 17 13 13 9
C3 | ADC-C #fi\ 3 31 23 19 19 15
C4 | ADC-C fii\ 4 19 15 1 1
C5 | ADC-C fii\ 5 28 12 8 8 5
C6 | ADC-C i\ 6 15 1 7 7 4
Cc7 | ADC-C i\ 7 18 14 10 10 7
Cc8 | ADC-C #fi\ 8 39 28 24 24 20
C9 | ADC-C i\ 9 17 13 9 9 6
C10 | ADC-C #fi\ 10 40 29 25 25 21
c1 | ADC-C i\ 11 41 24 20 20 16
C14 | ADC-C #fi\ 14 42 27 23 23 19
C15 | ADC-C ffi\ 15 23 19 15 15 1
CMP1_HNO | CMPSS-1 = Hi-FLLEES F 5N O 14 10 10 7
CMP1_HN1 | CMPSS-1 i HF LE B N 1 20 16 12 12 8
CMP1_HPO | CMPSS-1 = Hi-F LEEHF IEFN O 17 13 9 9 6
CMP1_HP1 | CMPSS-1 i P LE B IEF 1 20 16 12 12 8
CMP1_HP2 | CMPSS-1 i Hi-F LEEEF IEf N 2 14 10 6 6 4
CMP1_HP3 | CMPSS-1 i T LL B IEf 3 14 10 10 7
CMP1_HP4 | CMPSS-1 = B P LR IEHI N 4 22 18 14 14 10
CMP1_HP5 | CMPSS-1 il P LU IEf N 5 32,48 33
CMP1_LNO | CMPSS-1 fiG HL~F LR A O 14 10 10 7
CMP1_LN1 | CMPSS-1 fIL P LL LA S i 1 20 16 12 12 8
CMP1_LPO | CMPSS-1 fiGHL P HL B8 IEHIA O 17 13 9 9 6
CMP1_LP1 | CMPSS-1 fIL i~ LE L% IEF 1 20 16 12 12 8
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* 5-2. #5555 (continued)

BELK gwg;;s PiEg 100 PZ 80PN | 64PMQ | 64PM | 48PT
CMP1_LP2 I |CMPSS-1 i LA B IEIN 2 14 10 6 6 4
CMP1_LP3 I [CMPSS-1 & H T LA #S IESN 3 14 10 10 7
CMP1_LP4 I |CMPSS-1 G FLLE B IEAIN 4 22 18 14 14 10
CMP1_LP5 I |CMPSS-1 AT LS IEMIN 5 32,48 33
CMP2_HNO I |CMPSS-2 @i LLac s fisfi N O 40 29 25 25 21
CMP2_HN1 I |CMPSS-2 i i LA 88 fdA 1 28 22 18 18 14
CMP2_HPO I |CMPSS-2 i F L B IEHIN O 36 27 23 23 19
CMP2_HP1 I |CMPSS-2 i1 T LB IEA 1 28 22 18 18 14
CMP2_HP2 | |CMPSS-2 @i FLLE s IEfIN 2 38 28 24 24 20
CMP2_HP3 I |CMPSS-2 i P LA B IEAIN 3 40 29 25 25 21
CMP2_HP4 | |CMPSS-2 @i F LU s IEfIN 4 41 24 20 20 16
CMP2_HP5 I |CMPSS-2 i LA B RN 5 35 17 13 13 9
CMP2_LNO I |CMPSS-2 % i L s fifi N O 40 29 25 25 21
CMP2_LN1 I |CMPSS-2 fik i1 LA g2 f s 1 28 22 18 18 14
CMP2_LPO I |CMPSS-2 T L B IEfIA O 36 27 23 23 19
CMP2_LP1 | |CMPSS-2 fikHIF L& g2 IE 4N 1 28 22 18 18 14
CMP2_LP2 I |CMPSS-2 I HI T L B IEfIN 2 38 28 24 24 20
CMP2_LP3 I |CMPSS-2 i LLE B IEAIN 3 40 29 25 25 21
CMP2_LP4 I |CMPSS-2 i T LB IEHN 4 41 24 20 20 16
CMP2_LP5 I |CMPSS-2 fkHIF LA B IERIA 5 35 17 13 13 9
CMP3_HNO I |CMPSS-3 @i Tt s ffiA O 16 12 8 8 5
CMP3_HN1 I |CMPSS-3 i HiF LA B SN 1 21 17 13 13 9
CMP3_HPO | |CMPSS-3 i FLLE 2 A O 15 11 7 7 4
CMP3_HP1 I |CMPSS-3 i i LA B IEfI 1 21 17 13 13 9
CMP3_HP2 | |CMPSS-3 i diPLLE 2 IF I 2 23 19 15 15 11
CMP3_HP3 | |CMPSS-3 @i FLLa s IEfIN 3 16 12 8 8 5
CMP3_HP4 | |CMPSS-3 i FLLE 2 IEHI 4 19 15 11 11
CMP3_HP5 I |CMPSS-3 i F LA #S IERIA 5 18 12 8 8 5
CMP3_LNO I |CMPSS-3 i HI P LB SN O 16 12 8 8 5
CMP3_LN1 I |CMPSS-3 ik HiF L s ff A 1 21 17 13 13 9
CMP3_LPO I |CMPSS-3 i HI T L2 IEfIA O 15 11 7 7 4
CMP3_LP1 I |CMPSS-3 ik HI Tt B IEfI 1 21 17 13 13 9
CMP3_LP2 I |CMPSS-3 Ik HI T LB IEfIN 2 23 19 15 15 11
CMP3_LP3 I |CMPSS-3 i LLE S IESN 3 16 12 8 8 5
CMP3_LP4 | |CMPSS-3 G HIFLLE B IEMIN 4 19 15 11 11
CMP3_LP5 I |CMPSS-3 fkH T L83 IEMIN 5 18 12 8 8 5
CMP4_HNO | |CMPSS-4 T LLE B fbfi N O 42 27 23 23 19
CMP4_HN1 I |CMPSS-4 i Tt s SN 1 31 23 19 19 15
CMP4_HPO | |CMPSS-4 i LLE B IEMIN O 39 28 24 24 20
CMP4_HP1 I |CMPSS-4 i T HLAE B IEAN 1 31 23 19 19 15
CMP4_HP2 | |CMPSS-4 i LLE s IEfIN 2 29 22 18 18 14
CMP4_HP3 | |CMPSS-4 i P LA #S IEAIN 3 42 27 23 23 19
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R 5-2. BH#I{E5 (continued)

554 %Ig;’é Y. B 100 PZ 80 PN 64 PMQ 64 PM 48 PT
CMP4_HP4 | CMPSS-4 = H P LU AR IEfA 4 37 24 20 20 16
CMP4_HP5 | CMPSS-4 = #1 T L 48 IEf N 5 30. 49 34
CMP4_LNO | CMPSS-4 ik H-F LU AR A O 42 27 23 23 19
CMP4_LN1 | CMPSS-4 ik H T L5 88 N 1 31 23 19 19 15
CMP4_LPO | CMPSS-4 ik FLLERZR IEHIA O 39 28 24 24 20
CMP4_LP1 | CMPSS-4 fik Fi P LL 28 IEF A 1 31 23 19 19 15
CMP4_LP2 | CMPSS-4 ik LU AR IES A 2 29 22 18 18 14
CMP4_LP3 | CMPSS-4 fik fi P LL i 48 IE S 3 42 27 23 23 19
CMP4_LP4 | CMPSS-4 ik LU AR IESI N 4 37 24 20 20 16
CMP4_LP5 | CMPSS-4 fik Hi ¥ LU 2R IEfA 5 30. 49 34
DACA_OUT (0] 22 DAC-A it o 23 19 15 15 11
DACB_OUT O 22 DAC-B it o 22 18 14 14 10

VDAC | Fi I DAC FIRT ik AE HL I o 16 12 8 8 5

ADC fdtdE . FEAMIRAERIT
MAMEBIRE XA 51 LI s e i . 7R
PR ERAEAR U, R B SRR BN 2% 5]

VREFHI | Mo EAF—HRT , /S EE Z > 24, 25 20 16 16 12
—AN 2.2uF HES. HLH R ENBE
VREFHI 1 VREFLO 5| ji{iz [a] R AT G 48
P T E DA

VREFLO | ADC {2 s 26. 27 21 17 17 13
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532 7S

R53.HFET

BEEEKR g[g;s L] ﬁ’?ﬁ,}l\éﬁﬂj 100 PZ 80 PN 64 PMQ 64 PM 48 PT
ADCSOCAO O | 4hik ADC ft1 ADC ¥4 A 8. 33. 53 12, 53, 74 38, 58 32, 47 32, 47 25
ADCSOCBO O | 4h# ADC 111 ADC ##fi%) B 10. 32. 54 13. 64. 93 49. 76 40. 63 40. 63 32
AUXCLKIN I LN TIN 29 100 3 1 1 1

3. 5. 12, 18, |8. 12, 51, 53, | 1. 36. 38. | 30. 32. | 30. 32. gf

CANA_RX CAN-A 1k 30. 33. 35. 63. 68. 76. 48. 50. 60. | 39. 41. | 39. 41, 3

49. 53, 59, 61 | 89. 91. 92, 98 74 49. 61 49. 61 | 7,
2. 4,13, 17, |7.50. 55. 61. | 2. 35. 40. g? ig‘ 53 23‘ gg

CANA_TX O | CAN-A %% 129 3‘1{; 3:{; e;té 6;; 625} 46\5;19\6‘151\ v a8 | 12 45, .

» e N N 50 50 38. 40
CLB_OUTPUTXBARH O | CLB #ith X-BAR #ith 1 19. 22 69. 83 51, 67 42, 56 42, 56 34
CLB_OUTPUTXBAR2 O | CLB ffithi X-BAR ffith 2 7. 39. 47 6. 84 56. 68 57 46. 57 43
CLB_OUTPUTXBAR3 O |CLB fithl X-BAR #ith 3 23, 42, 44 81, 85 57. 65. 69 54 54
CLB_OUTPUTXBAR4 O |CLB #fitli X-BAR il 4 10. 43. 45 93 54, 73. 76 63 63
CLB_OUTPUTXBAR5 O | CLB fithi X-BAR #fith 5 5. 8. 52 11, 74. 89 58, 74 47. 61 47. 61 47
CLB_OUTPUTXBARSG O |CLB fithh X-BAR #ith 6 4. 15, 53 12. 75. 95 59, 78 48 48 38
CLB_OUTPUTXBAR7 O |CLB #fith X-BAR ffith 7 1. 14. 56 65. 78. 96 62. 79 51 51 41
CLB_OUTPUTXBARS O | CLB f#ith X-BAR #ith 8 0. 6. 57 66, 79. 97 63. 80 52, 64 52, 64 |42, 48

EPWM1_A O |ePWM-1fith A 0. 30 79. 98 1. 63 52 52 42
EPWM1_B O |ePWM-1ffiiti B 1. 31 78. 99 2. 62 51 51 41
EPWM2_A O |ePWM-2 fith A 2. 41 77. 82 61. 66 50. 55 50, 55 40
EPWM2_B O |ePWM-2 il B 3. 40 76. 80 60. 64 49, 53 49, 53 39
EPWM3_A O |ePWM-3ffith A 4, 14 75. 96 59, 79 48 48 38
EPWM3_B O |ePWM-3fiit B 5. 15 89. 95 74, 78 61 61 47
EPWM4_A O |ePWM-4 il A 6. 22 83. 97 67. 80 56. 64 56. 64 48
EPWM4_B O |ePWM-4 il B 7. 23 81. 84 65. 68 54, 57 54, 57 43
EPWM5_A O |ePWM-5 il A 8. 16 54, 74 39, 58 33, 47 33, 47 26
EPWM5_B O |ePWM-5 ffiili B 9. 17. 35 55, 63. 90 40. 48. 75 34‘629‘ 34‘639‘ 31
EPWM6_A O |ePWM-6 il A 10. 18 68. 93 50, 76 41, 63 41, 63 33
EPWM6_B O |ePWM-6 ffiil: B 1. 19 52, 69 37. 51 31, 42 31, 42 34
EPWM7_A O |ePWM-7 fith A 12. 28 1. 51 4. 36 2. 30 2. 30 2
EPWM7_B O |ePWM-7 it B 13, 29 50, 100 3. 35 1. 29 1. 29 1
EPWMS_A O |ePWM-8 ffith A 14. 24 56. 96 41,79 35 35 27
EPWM8_B O |ePWM-8 ffii B 15, 32 64. 95 49. 78 40 40 32

6. 10. 20. 25. | 1. 9. 48. 57. | 4. 33, 42, 2. 39, 2. 39, 2.

EQEP1_A eQEP-1 fii\ A 28. 35. 40. 63. 65. 80. 48. 64, 69. | 53, 63. | 53.63. |, o

44, 50, 56 85, 93. 97 76. 80 64 64
10. 49. 52. 1. 31, 1. 31,
EQEP1 B €QEP-1 I\ B 2‘7‘11‘1 ‘215‘1 ?957 61;3 46‘6»10802\ ?1;3?4:3;3\376‘8 ar. oo, | o, 55, 291\‘ i
0. 9. 13, 17. 12. 50. 55. 2. 35, 40. | 29, 34, | 29. 34,
EQEP1_INDEX 110 |eQEP-1 %3] 23, 31. 39. 79. 81. 90. 54, 56. 63. | 52. 54, | 46. 52. 42
43, 53. 59 92. 99 65. 75 62 54, 62
I e P P

EQEP2 A cQEP-2 HiA A 11‘214\1‘51& 13\62?\926\ 37. 4;{; 50, | 31 \4?5\ 31\4?5\ 27. 33

EQEP2 B | cQEP-2 oA B 1 25‘1 25‘1 25 42}\525‘535 38‘5115?\732\ 32‘423\ 32\423\ 22&\3\34
EQEP2_INDEX /0 |eQEP-2 %3] 26. 29. 39. 57 | 58. 66. 100 3. 43. 56 1 1. 46 1
EQEP2_STROBE 110 | eQEP-2 ikil 4,27.28.56 | 1.59.65.75 | 4.44.59 2. 48 2., 48 2. 38

ERRORSTS O |#bimkAiiit. B AN 24, 28. 29. 55 | 1. 43. 56. 100 3. 4. 41 1.2.35 | 1. 2. 35 1‘2§‘
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£ 5-3. H17155 (continued)

LK ?’Ig* i68 ﬁ)ﬁgﬂé\é’;ﬂ L 100 PZ 80 PN 64 PMQ 64PM | 48PT
0. 4. 13. 30. 13, 50. 53. 1,35, 38, | 20, 32, | 2232 25,
FSIRXA_CLK FSIRX-A HI AR 33, 39. 54. 57 | 66, 75. 79. 98 | 56. 59. 63 | 48. 52 46‘5‘2‘8‘ 38. 42
FSIRXA_DO FSIRXCA S\ B A o R A e
FSIRXA_D1 FSIRXA T AR A 2. 115‘3‘315‘641\ 15:,‘552“6;; 2. 32‘661\ 31‘520‘ 31\520\ 0
FSITXA_CLK O | FSITX-A #fi it 7. 10, 5217‘ s 10‘82?‘924‘ 44 6% 69, 57. 63 57, 63 43
FSITXA_DO O |FSITX-A L:#imth 692545 | g 58,00, 97 |*B TS | 6264 | 62,64 | 48
FSITXA_D1 O | FSITX-A ALk b s 5 i‘6‘8‘5025‘ 9. 87, 9774‘ 89, 6‘;;12“ 8508‘ 47‘6§1‘ 47‘631‘ 47, 48
FSITXA_TDM_CLK I FSITX-A It 43 £ % 5 I B\ 8. 18. 47 6. 68. 74 50. 58 41, 47 41, 47 33
FSITXA_TDM_DO I FSITX-A 43 2 % 5 B i 10, 19 69. 93 51. 76 42, 63 42, 63 34
FSITXA_TDM_D1 I FSITX-A I 43 % % 52 D Sctiedm A 1, 54, 59 13, 78. 92 62 51 51 41
GPIOO VO | @A 0 0 79 63 52 52 42
GPIO1 Vo @A 1 1 78 62 51 51 41
GPIO2 VO | @A 2 2 77 61 50 50 40
GPIO3 VO | @A 3 3 76 60 49 49 39
GPIO4 V0 | imAH N/ 4 4 75 59 48 48 38
GPIO5 VO | AN 5 5 89 74 61 61 47
GPIO6 VO | BN 6 6 97 80 64 64 48
GPIO7 VO | BN 7 7 84 68 57 57 43
GPIO8 VO | BN 8 8 74 58 47 47
GPIO9 VO | BN 9 9 90 75 62 62
GPIO10 VO | EAH A 10 10 93 76 63 63
GPIO1 VO | A 11 1 52 37 31 31
GPIO12 IO | NI 12 12 51 36 30 30
GPIO13 VO | N 13 13 50 35 29 29
GPIO14 VO | BN 14 14 96 79
GPIO15 Vo | 15 15 95 78
GPIO16 VO | N 16 16 54 39 33 33 26
GPIO17 Vo @A 17 17 55 40 34 34
GPIO18 VO | EAH A/ 18 18 68 50 41 41 33
GPIO19 VO | BN 19 19 69 51 42 42 34
GPI020 VO | BN 20 20 48 33
GPI021 VO | EFHNA T 21 21 49 34
GPI022 VO | BN 22 22 83 67 56 56
GPIO23 Vo @A 23 23 81 65 54 54
GPI1024 VO | BN 24 24 56 41 35 35 27
GPI025 10 @A 25 25 57 42
GPI0O26 Vo | 26 26 58 43
GPI027 10 | A 27 27 59 44
GPI028 10 @A 28 28 1 4 2 2 2
GPI029 V0 | A 29 29 100 3 1 1 1
GPI030 VO | @A 30 30 98 1
GPIO31 VO @A 31 31 99 2
GPI032 VO | mFHH N 32 32 64 49 40 40 32
GPI0O33 VO | BN 33 33 53 38 32 32 25
GPIO34 V0 | iEAE N/ 34 34 94 77
GPIO35 VO | N 35 35 63 48 39 39 31
GPI037 VO | BN 37 37 61 46 37 37 29
GPIO39 VO | AN/ 39 39 56 46
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£ 5-3. H17155 (continued)

EEL% ?’[g* i68 ﬁ)ﬁgﬂé\é’;ﬂﬂj 100 PZ 80 PN 64 PMQ 64PM | 48PT

GPI040 VO | BN 40 40 80 64 53 53

GPI041 VO | A 41 41 82 66 55 55

GPI0O42 10 | @A 42 42 57

GPI043 Vo |EfHH N 43 43 54

GPI044 VO | @A A/ 44 44 85 69

GPIO45 10 BN 45 45 73

GPIO46 VO | SEFIHIN 46 46 6

GPI047 10 | @ 47 47 6

GPI048 VO | BN 48 48 7

GPIO49 Vo @A 49 49 8

GPIO50 VO | i % A\t 50 50 9

GPIO51 V0 | @M 51 51 10

GPIO52 V0 | iEHE N/ 52 52 "

GPIO53 10 | @4/ 53 53 12

GPI054 Vo | 54 54 13

GPIO55 VO | A/ 55 55 43

GPIO56 10 @4/ 56 56 65

GPIO57 Vo | 57 57 66

GPIO58 VO | N/ 58 58 67

GPIO59 VO | BN 59 59 92

GPIO60 Vo | iEAE N/t 60 60 44

GPIO61 10 | @A 61 61 91

HIC_AO I HIC Hisi 0 8. 55. 60 14, 43, 44, 74 10. 58 6. 47 6. 47 4

HIC_A1 I HIC Hidik: 1 2. 26 15, 58, 77 11, 43, 61 7. 50 7.50 | 4. 40

HIC_A2 I HIC Husik 2 1 16. 78 12, 62 8. 51 8. 51 5. 41

HIC_A3 I HIC Hihi 3 23 17, 81 13, 65 9. 54 9. 54 6

HIC_A4 I HIC Hutik 4 27. 41 59. 82 14, 44, 66 | 10. 55 10. 55 7

HIC_A5 I HIC Hisik 5 22 19. 83 15, 67 11. 56 1. 56

HIC_A6 I HIC Hiti: 6 7. 42, 47 6. 20. 84 16. 57, 68 | 12, 57 12, 57 | 8. 43

HIC_A7 I HIC Hiutik 7 5. 43, 48 7. 21, 89 17. 54, 74 | 13. 61 13. 61 | 9. 47
HIC_BASESELO I HIC 341t Bl 4% 0 9. 25 22, 57, 90 18, 42, 75 | 14, 62 14, 62 10
HIC_BASESEL1 I HIC 3kt 37 BBl v 4% 1 0 23, 79 19, 63 15, 52 15, 52 | 11, 42
HIC_BASESEL2 I HIC kit Fil e 4 2 4 40. 75 29. 59 25. 48 25. 48 |21. 38

HIC_DO 110 | HIC %k 0 26. 33 53, 58 38. 43 32 32 25

HIC_D1 110 | HIC % 1 16, 27 54, 59 39, 44 33 33 26

HIC_D2 10 | HIC % 2 17, 42, 49 8. 55 40. 57 34 34

HIC_D3 110 |HIC %k 3 24, 43. 50 9. 56 41, 54 35 35 27

HIC_D4 110 | HIC %t 4 3. 5. 57 66, 76. 89 60. 74 49, 61 49, 61 |39, 47

HIC_D5 /0 |HIC #t#i: 5 13, 40. 44 50. 80. 85 35. 64. 69 | 29. 53 29. 53

HIC_D6 /O |HIC #ufii 6 11. 45, 51, 56 10, 52. 65 37. 73 31 31

HIC_D7 110 | HIC ¥k 7 0. 39. 44 79. 85 56. 63. 69 52 46, 52 42

HIC_D8 110 | HIC %k 8 8. 30 74, 98 1. 58 47 47

HIC_D9 110 |HIC %k 9 2. 34 77. 94 61. 77 50 50 40

HIC_D10 /0 | HIC %t#% 10 1. 31 78. 99 2. 62 51 51 41

HIC_D11 110 | HIC #fit 11 13, 23 50, 81 35, 65 29. 54 29, 54

HIC_D12 110 | HIC %u#ii 12 15, 41 82. 95 66. 78 55 55

HIC_D13 110 |HIC #tis 13 12, 22 51, 83 36. 67 30. 56 30. 56

HIC_D14 110 |HIC #uii: 14 6.7 84, 97 68. 80 57. 64 57. 64 |43, 48

HIC_D15 110 |HIC %u#i 15 5. 14 89. 96 74, 79 61 61 47

HIC_INT O |HIC #{F bl 12, 18, 32 51, 64, 68 36. 49. 50 30‘4‘1‘0‘ 30‘4‘1‘0‘ 32, 33
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£ 5-3. H17155 (continued)

SELK gl L) el N 100 PZ 80 PN 64 PMQ 64PM | 48PT
i (GPIO)
HIC_NBEO I HIC ¥ fififig 1. 19 38, 52. 69 28. 37. 51 24‘421‘ 24‘431‘ 20. 34
HIC_NBE1 | HIC 5 1 6.34. 40 | 37, 80. 94, o7 |24 84 T7. 1 20, 83, | 20, 53, | 46 g
80 64 64
HIC_NCS I HIC & Jy e A 29 28. 100 3. 22 1. 18 1. 18 1. 14
HIC_NOE O | HIC %uff sk ih A g 3. 28 1. 31. 76 4, 23,60 |2.19.49 |2, 19. 49 152‘ 39
HIC_NRDY O | MEIEEIEHLIY HIC ik 9. 37. 58 61. 67. 90 46. 75 37. 62 37. 62 29
e 4, 10. 35. 46. 11, 36. 63. 6. 27, 48, | 23,39, | 23. 39, 19.
HIC_NWE ! HIC EHLA S AL g 52 75. 93 59, 76 48. 63 48. 63 |31.38
38. 44. 46. | 32.37. | 32.37. 25,
12CA_SCL /OD | 12C-A FFHREL I i ;3 8é7184‘f327é7 623‘629‘721‘78 50, 54. 58, | 41. 47. 41, 47, 29,
O A O I 62 51 51 33, 41
43, 48, 49. | 39. 40. | 39. 40. 31,
e . 10. 19. 26. . 63. 64,
I2CA_SDA 1/OD | 12C-A JF iU Hodis 032 035 iz 26 628 623 7g o3 | 51+ 57: €3, | 42. 52, | 42. 52, 32,
OO A8 Y OE 15 76 63 63 34, 42
e 3. 9. 15, 20, 10. 76. 90. 3. 60. 75.
12CB_SCL 1/OD | 12C-B JFif X i i 51 95. 100 78 1. 49, 62 | 1. 49, 62 | 1. 39
12CB_SDA 1/OD | 12C-B JFif Xt 2. 14, 28, 34, | 1. 9. 77. 94, | 4. 61> 77, 2. 50 2.50 | 2.40
50 96 79
23, 29. 33.
6. 8. 53. 63. | 3. 38. 48. 1. 32, 1. 32, 1.
LINA_RX LIN-A 24 35, 42, 47 81. 92. 100 57. 65 30, 54 | 39,54 |25, 31
49, 59
22, 28, 32. 1. 61, 64, 67. | 4. 6. 46, 2., 37. 2. 37. 2.
A Rk
LINA_TX O |UN-ARIE 37. 46. 58 83 49. 67 40. 56 40. 56 | 29. 32
9. 1. 13. 15 43, 50, 52. 35, 37. 51, | 29. 31. | 29. 31,
LINB_RX LIN-B $zilk 1‘9 2‘3 4‘1 5‘5 69. 81. 82. 65. 66. 75. | 42. 54, 42, 54, 34
e R 90. 95 78 55, 62 55, 62
10. 12. 14, 13. 51. 56. 36. 41. 50. | 30. 35. | 30. 35.
LINB_TX O |LIN-B Ki% 18. 22. 24, 68. 80. 83. 64, 67. 69, | 41. 53, | 41,53, |[27.33
40. 44. 54 85. 93. 96 76. 79 56. 63 56. 63
0. 5. 12, 21. | 6. 10. 49, 51,
MCAN_RX CAN/CAN FD #1it 30. 39. 47. 66. 79. 89. 15‘6 3‘;‘3 367‘4 SO‘sz‘ 322‘ 421‘ 42, 47
51, 57. 61 91. 98 Nt :
1. 4. 13. 20,
N 9. 44, 48, 50. | 2. 6. 33. 29, 48. | 29. 48.
MCAN_TX O | CAN/CAN FD f&if 31, 46. 50. 65. 75. 78. 99 | 35. 89. 62 51 51 38. 41
56, 60
OUTPUTXBAR1 O | #fith X-BAR il 1 2. 24, 34, 58 | 56. 67. 77. 94 | 41.61.77 | 35.50 35. 50 |27. 40
OUTPUTXBAR2 O | #fith X-BAR #ith 2 3 25‘5397‘ 54~ 13‘727‘921‘ 42, 46. 60 | 37. 49 37. 49 |29. 39
. . 4, 5. 14, 26. | 7. 43, 44, 58. |43, 59, 74.
OUTPUTXBAR3 O |#fith X-BAR #ith 3 5. 5. 60 75 89. 96 79 48. 61 48. 61 |38. 47
N 6. 15. 27. 33. | 8. 53. 59. 91. | 38, 44, 78.
OUTPUTXBAR4 O | fith X-BAR #ith 4 2. 61 95. 97 20 32, 64 32, 64 |25, 48
OUTPUTXBARS5 O |#th X-BAR #ith 5 7. 28. 42 1. 84 4, 57. 68 2. 57 2,57 | 2.43
OUTPUTXBAR6 O | fth X-BAR fith 6 9. 29. 43 90. 100 3. 54, 75 1. 62 1. 62 1
OUTPUTXBAR7 O | fith X-BAR fith 7 11. 16. 30. 44 | 52. 54. 85. 98 | " 32‘9 39, 31, 33 31, 33 26
OUTPUTXBARS O |#ith X-BAR #ith 8 17. 31. 45 55. 99 2. 40. 73 34 34
N N 13. 19, 27, 35, 44, 46. | 29. 37. | 29. 37.
N T ———
PMBUSA_ALERT I/OD | PMBus-A JFI MU 4555 37 a3, a8 50 59, 61, 69 | -1 T o P P 29. 34
S . o i 12. 18. 26. 51, 58. 63. 36. 43. 48. | 30. 39. | 30. 39.
PMBUSA_CTL 10 | PMBus-A #fifi 5 - M PEHAN/ L8 P 35. 4. 44 68. 85 0. 57. 69 p . 31. 33
33, 35, | 33.35. 26.
PMBUSA_SCL 1/OD | PMBus-A JTi XU} 4 3. 15. 16, 24, | 6. 54, 6. 63, | 39. 41. 48. 39, 49. 39. 49. 27,
35, 41, 47 76, 82. 95 60. 66. 78
55 55 31. 39
2, 14, 17, 25, |7, 55, 57, 64, | 6. 40, 42. | ., o 34. 40
PMBUSA_SDA 1/OD | PMBus-A Jii Xl $ci 32, 34. 40. 77. 80. 85. 49. 61. 64. 0. 53 56 55 32. 40
44, 46, 48 94, 96 69. 77. 79 ) :
2. 34, 2. 34,
. 3.9.17. 25, | 1. 8. 55. 57. | 4. 40. 42. 2.
|-, =147 3
SCIA_RX SCI-A B Hidii 28, 35. 49 63. 76. 90 48. 60. 75 39‘629‘ 39‘6‘;‘9‘ 31. 39
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% 5-3. {7155 (continued)

EELK gl L] el N 100 PZ 80 PN 64 PMQ 64PM | 48 PT
Ei] (GPIO)
1. 33 1. 33 N
. 2.8.16. 24, |7.54.56. 61. | 3. 39, 41, S S 26.
SCIA_TX O |SChA Rixtis 29, 37. 48 74, 77, 100 46. 58, 61 | o2 37~ | 35 37 27.
47. 50 47. 50
29. 40
29. 31. | 29. 31,
, 11, 13. 15. 50. 52. 66. 35, 37, 51.
SCIB_RX SCI-B HliHish 19. 23, 41, 57 | 69. 81, 82, 95 | 65, 66, 78 | ‘2 2% | 42 5% 3
9. 10. 12. 14 51, 65. 68. 36. 50. 64. | 30. 41. | 30. 41.
SCIB_TX O |SCI-B Kix¥ie 1‘8 2‘2 4‘0 5‘6 80. 83. 90. 67. 75. 76. | 53. 56. 53. 56. 33
Cee TR 93. 96 79 62. 63 62. 63
SD1_C1 SDFM-1 il 1 BHepimA 17. 33, 49, 53 | & 12‘5253‘ 531 49, 38, 40 15‘332‘ 15‘322‘ 1. 25
. 10. 13. 31, 19, 32, 19, 32, 15,
- 5 2 il . 33, 51, . 38,
SD1_C2 I SDFM-1 il 2 B #piA 19, 33. 51, 54 53. 69 23, 38. 51 15 15 25. 34
SD1_C3 I SDFM-1 ifi# 3 WEpA 21, 53, 55 12, 38, 43. 49 28. 34 24 24 20
SD1_C4 I SDFM-1 i#i# 4 I #piA 23, 55. 56 40. 43. 65. 81 29. 65 25. 54 25, 54 21
SD1_D1 I SDFM-1 il 1 ¥ 16. 48 7. 19, 54 15, 39 1. 33 11, 33 26
4 o 12, 40. 12, 40. 8.
SD1_D2 | SDFM-1 it 2 A 18, 32. 50 9. 20. 64, 68 | 16. 49. 50 41 1 32. 33
SD1_D3 I SDFM-1 il 3 ¥#smA 20, 52 11, 21, 48 17. 33 13 13 9
SD1_D4 I SDFM-1 ii#i# 4 $dEmA 22, 54 13, 22. 83 18. 67 14, 56 14, 56 10
e 14, 37, 57. 10. 24. 42, 4,
sD2_C1 I SDFM-2 i#i# 1 i #hiiA 25, 35, 57 63. 66 18 6.20. 39 | 6. 20. 39| "
sD2_C2 I SDFM-2 i#i# 2 B #pimA 27. 58. 59 36. 59. 67. 92 27. 44 23 23 19
sD2_C3 I SDFM-2 il 3 B e 29, 45, 59, 61 |28, 91, 92, 100 | 3. 22, 73 1,18 1, 18 1, 14
SD2_C4 I SDFM-2 i#i# 4 I & 31, 46. 60 32. 44, 99 2,6
SD2_D1 I SDFM-2 il 1 ¥ 24, 49, 56 8. 56. 65 14, 41 10. 35 10, 35 | 7. 27
SD2_D2 I SDFM-2 i#i# 2 ¥t 26. 50. 58 9. 16. 58. 67 12, 43 8 8 5
SD2_D3 I SDFM-2 i#i# 3 HdEimA 28. 43, 51. 60 | 1. 10. 17. 44 4. 13, 54 2.9 2.9 2,6
SD2_D4 I SDFM-2 il 4 ¥i#simAn 30. 47. 52 6. 11, 15, 98 1.1 7 7 4
3. 9. 12, 18, 51, 65. 68. 36. 50. 60. | 30. 41. | 30. 41.
SPIA_CLK IO | SPI-A % 56 76. 90 75 19. 62 19, 6o | 33 39
. o o1 Ny 2. 8. 11, 16, 13, 52, 54, 37. 39, 58. | 31. 33, | 31. 33,
SPIA_SIMO 11O | SPI-A AN | 23 HHH (SIMO) 54 4. 77 61 47. 50 | a47. 50 |26 40
o " 1. 10, 13. 17. 43, 50, 55, 35, 40, 62. | 29. 34, | 29. 34,
SPIA_SOMI IO | SPI-A &t , E&AHHA (SOMI) 55 78. 03 76 51. 63 51. 63 41
. PR 0. 5. 11, 19, 52, 66. 69. 37. 51. 63. | 31, 42, | 31, 42, 34,
SPIA_STE IO | SPI-A IR i%fHifE (STE) 57 79. 89 74 52, 61 52, 61 |42. 47
i 4,14, 22, 26, | 1. 11, 58, 64. | 4. 43, 49. 2. 40. 2. 40. 2.
SPIB_CLK Vo | SPI-B R 28. 32, 52, 58 | 67. 75, 83. 96 | 59. 67. 79 48. 56 48, 56 | 32. 38
. e 7. 20, 24, 30. | 9. 44, 48, 56. | 1. 33. 41. | 35, 53, | 35, 53,
SPIB_SIMO /O | SPI-B A fFHiIA , EaFHith (SIMO) 40. 50. 56. 60 | 65. 80. 84. 98 64. 68 57 57 . 43
6. 16. 21. 25, 10. 49. 54,
SPIB_SOMI IO | SPI-B a4t , E&EHA (SOMI) 31, 41, 51, 57. 66. 82. 242 3‘2‘6 3%0 33‘635‘ 33‘6‘515‘ 26. 48
57. 61 91. 97. 99 T
I N 15, 23. 27. 12, 53. 59. 3. 38. 44,
SPIB_STE IO | SPI-B M#fi ik fiifik (STE) 29. 33. 53. 59 | 81. 92. 95. 100 65. 78 1,32, 54 (1. 32, 54| 1. 25
SYNCOUT O | 4Mik ePWM [EI35 fiki 6. 39. 52 1. 97 56. 80 64 46. 64 48
JTAG MR EIE N (TDI) - TDI 251 A BRIN 2 B 52
MR BONEBCT |, ¥ A LA T AR R
TDI o ’ . P N 35 63 48 39 39 31
Fo¥ %5 B E JTAG TDI, TS FH A 6 b e Bk
TE AR BRSNS L B, DL S N
JTAG MR K41 (TDO) - TDO 251 I BRI 2 % 5
FH2S R BT | 38 e B T2 RS
TDO O | H&A JTAG iGE)H , TDO Wifkhb T =441k , il 37 61 46 37 37 29
TXANGI AR 5 P L BEL S 2 R P B 7 AR
F BN — A1 LA e BELK B8 4. GPIO i AR
SRS A S LI I BN o BRI UA T B I S
F AR 25 2 A0 B S . 9 TR IR G 2 L
X1 VO | ZUfG— A o it MR LB SRR 2 X 0 X2 G| R AT 19 69 51 42 42 34
FFBNS 3.3V TSl A ARG R
%218 XTAL #855
X2 VO | SAIRYG A . 18 68 50 41 41 33
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# 5-3. #7155 (continued)
BHELR ?’[g* i ﬁfgﬂﬁé’;ﬂﬂj 100 PZ 80 PN 64PMQ | 64PM | 48PT
XCLKOUT o f;;;“;{wm SIS P it PR S 0 16. 18 54. 68 39. 50 33,41 | 33.41 |26, 33
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5.3.3 RJEAMEEM

R 5-4. IEAES

BELK g[g;@ i 100 PZ 80 PN 64 PMQ 64 PM 48 PT
1.2V Hr RS . A OCHEMRIE R | 1S
VDD B P (PMM)” . 4, 46. 71. 87 8. 31, 53. 71 4. 27, 44, 59 4, 27, 44, 59 23. 36. 45
3.3V B LIRS . (EAEAN S LSO — AN R AME A
VDDA 2.2uF MEMABAR. HRENHAER B2 34 26 22 22 18
“ R FEAEL (PMM)” —75 .
3.3V H7 10 HESI . BRHZENEAEE | 53
VDDIO B I (PMM)” 5. 3. 47. 70. 88 7. 32, 52. 72 28. 43. 60 28. 43. 60 24, 35. 46
A8 FH A L BELAE P SRR R 2% o K PRz B
VSS LA A VREG. i HL P4 VDDIO LAf#
VREGENZ FRANAHIIE. 45 FRE I EARE B 1520 v 3 & 48
Bkl (PMM)” —35,
VSsS PGz 5. 45, 72. 86 9. 30. 55. 70 5. 26, 45, 58 5. 26, 45, 58 22, 37. 44
VSSA i 33 25 21 21 17
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5.3.4 Jik. JTAG MKz

% 5-5. YRk, JTAG FEfr
558 élﬁ;& A 100 PZ 80 PN 64 PMQ 64 PM 48 PT

TCK I A B B JTAG P 60 45 36 36 28

WA PR LR EBE A JTAG Ak %
(TMS). BLER AT HIMIATE TCK LTI
E TAP 5l gschitit . e v
T™MS /O |TRSTn 54l 7 H B R L% E — ANk 62 47 38 38 30
- hr A (P 2.2kQ ) LUK TMS 3
JHERE 2 VDDIO |, MG £E 1E 7 1847 18]
¥ JTAG I E Z DR

BB (N ) FIBETTRER (i
H) o FELEEMT , Sh5| B3 1FR5)
NG o A1 LR T B 2 BB L ]
DU SR A AR RAEBTIMEAN
AW MCU B850 M K. 5]
AL HIE , XRSn 3l HITE 512 4
OSCCLK JH I 1 1M A 45 82 1a) A
BIRS MG, XRSn F1 VDDIO 2 ji]
XRSn I/OD | RijE—4 2.2kQ & 10kQ [, 2 5 3 3 3
JIE XRSN F1 VSS 2 A B —A> i 25 48
HEATMEFEERE | MNZ ARSI AEN N
100nF SRS /N, S4F [T E AR | X
Bl R F T THTE 512 4 OSCCLK J&
WIEWHH XRSn 31 HIEEIZE VOL. 1%
IR B A s b s B TR Al . o
ST B A RS IRS | WA TR
BAEEAT RS
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5.4 5| KA

5.4.1 GPIO £ E 5

#* 5-6 FIH T GPIO £ EH 5. &4 GPIO 5B AEE#T2& GPIO Thig , 1H GPIO35 1 GPIO37 Br4b
KA 51 T B 2 5 TDI AT TDO. 1] LLil g % B GPYGMUXn.GPIOz Al GPyMUXn.GPIOz 77175 fir >k
A IIThAE . GPyGMUXN 2577 23N 7E GPYMUXn 2 FiECE |, DUBEGAZ B 0 2 Bk ] S8 £66F GPIO 7 A= [k i
k. REREIFIFZE ARG ZMREN GPIO ZHEHBNE. GPIO ALT IhiEAGEiEE GPyMUXn i
GPyGMUXn #5 /725 3HATHC B o X 8 75 28 BB HE AT 1iC B 14 IR T AE

i

B EARTERE GPIO36 1 GPIO38. GPIO62 & GPIO63 127 , (HFAT{a&t3: F# A 5 st . 5l
5 ROM 7 GPIO62 % GPI063 )i i, W T EZEE |, SR 5.5.
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5.4.1.1 GPIO E£E 5/ #

* 5-6. GPIO Z B E 5

0.4, 1 2 3 5 6 7 9 10 1 13 14 15 ALT
8,12
GPIOO EPWM1_A 12CA_SDA SPIA_STE FSIRXA_CLK MCAN_RX CLB?OU';; UTXBA EQEP;('NDE HIC_D7 HIC_BASESEL1
GPIO1 EPWM1_B 12CA_SCL SPIA_SOMI MCAN_TX CLBfOU;f UTXBA HIC_A2 FSITXA_TDM_D1 HIC_D10
GPIO2 EPWM2_A OUTPUTXBAR1 | PMBUSA_SDA SPIA_SIMO SCIA_TX FSIRXA_D1 12CB_SDA HIC_A1 CANA_TX HIC_D9
GPIO3 EPWM2_B | OUTPUTXBAR2 OUTPUTXBAR2 | PMBUSA_SCL SPIA_CLK SCIA_RX FSIRXA_DO 12CB_SCL HIC_NOE CANA_RX HIC_D4
GPIO4 EPWM3_A MCAN_TX | OUTPUTXBAR3 CANA_TX SPIB_CLK EQEPSESTRO FSIRXA_CLK CLB—OURT(? UTXBA H'C—B';SESEL HIC_NWE
GPIO5 EPWM3_B OUTPR%TXBA MCAN_RX CANA_RX SPIA_STE FSITXA_D1 CLB—OURTSPUTXBA HIC_A7 HIC_D4 HIC_D15
GPIO6 EPWM4_A | OUTPUTXBAR4 | SYNCOUT EQEP1_A SPIB_SOMI FSITXA_DO FSITXA_D1 HIC_NBE1 CLB—OUJSPUTXBA HIC_D14
GPIO7 EPWM4_B OUTPR%TXBA EQEP1_B SPIB_SIMO FSITXA_CLK CLB—OURTZPUTXBA HIC_A6 HIC_D14
GPIO8 EPWM5_A ADCSOCAO | EQEP1_STROBE SCIA_TX SPIA_SIMO I12CA_SCL FSITXA_D1 CLB?OU;SP UTXBA HIC_AO FS'TXATJ DM_CL HIC_DS8
GPIO9 EPWM5_B SCIB_TX OUTPR%TXBA EQEP1_INDEX SCIA_RX SPIA_CLK FSITXA_DO LINB_RX H'CfB%SESEL 12CB_SCL HIC_NRDY
GPIO10| EPWM6_A ADCSOCBO EQEP1_A SCIB_TX SPIA_SOMI 12CA_SDA FSITXA_CLK LINB_TX HIC_NWE | FSITXA_TDM_DO CLB—OURT f UTXBA
GPIO11 | EPWM6_B OUTPRL‘;TXBA EQEP1_B SCIB_RX SPIA_STE FSIRXA_D1 LINB_RX EQEP2_A SPIA_SIMO HIC_D6 HIC_NBEO
GPIO12| EPWM7_A MCAN_RX | EQEP1_STROBE SCIB_TX PMBUSA_CTL FSIRXA_DO LINB_TX SPIA_CLK CANA_RX HIC_D13 HIC_INT
GPIO13| EPWM7_B MCAN_TX EQEP1_INDEX SCIB_RX PMBUSA_ALERT | FSIRXA_CLK LINB_RX SPIA_SOMI CANA_TX HIC_D11 HIC_D5
GPIO14 | EPWMS8_A SCIB_TX 12CB_SDA OUTPUSTXBAR PMBUSA_SDA SPIB_CLK EQEP2_A LINB_TX EPWM3_A CLB—OUFLPUTXBA HIC_D15
GPIO15| EPWMS8_B SCIB_RX 12CB_SCL OUTPLLTXBAR PMBUSA_SCL SPIB_STE EQEP2_B LINB_RX EPWM3_B CLB—OU'§6PUTXBA HIC_D12
GPIO16| SPIA_SIMO OUTPRL;TXBA EPWM5_A SCIA_TX SD1_D1 EQEP;ESTRO PMBUSA_SCL XCLKOUT EQEP2_B SPIB_SOMI HIC_D1
GPIO17 | SPIA_SOMI OUTPR%TXBA EPWM5_B SCIA_RX SD1_C1 EQEP;('NDE PMBUSA_SDA CANA_TX HIC_D2
GPIO18| SPIA_CLK SCIB_TX CANA_RX EPWM6_A 12CA_SCL SD1_D2 EQEP2_A PMBUSA_CTL XCLKOUT LINB_TX FS'TXA—KT bM_CL HIC_INT X2
GPIO19| SPIA_STE SCIB_RX CANA_TX EPWM6_B 12CA_SDA SD1_C2 EQEP2_B | PMBUSA_ALERT CLB—OURT 1PUTXBA LINB_RX FSITXA_TDM_DO HIC_NBEO X1
GPIO20 | EQEP1_A SPIB_SIMO SD1_D3 MCAN_TX
GPIO21| EQEP1_B SPIB_SOMI SD1_C3 MCAN_RX
GPI022 EQEPQESTRO SCIB_TX SPIB_CLK SD1_D4 LINA_TX CLB—OUR,T 1PUTXBA LINB_TX HIC_A5 EPWM4_A HIC_D13
GPI023 EQEP;(—'NDE SCIB_RX SPIB_STE SD1_C4 LINA_RX CLB—OURT3PUTXBA LINB_RX HIC_A3 EPWM4_B HIC_D11
GPIO24 OUTPU1TXBAR EQEP2_A EPWMS_A SPIB_SIMO SD2_D1 LINB_TX PMBUSA_SCL SCIA_TX ERRORSTS HIC_D3
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% 5-6. GPIO Z B & H 7| (continued)

%% 1 2 3 5 6 7 9 10 11 13 14 15 ALT
Gpiogs | CUTPUPBAR | eqepy B EQEP1 A SPIB_SOMI sD2_C1 FSITXA D1 | PMBUSA SDA SCIA_RX HIC_BASESELO
apiozs | CUTPUTBAR | Eqepy INDEX OUTPUTXBAR3 | SPIB_CLK SD2 D2 FSITXA DO | PMBUSA CTL 12CA_SDA HIC_DO HIC_A1
apioz7 | CUTPUTXBAR | qepy sTROBE OUTPUTXBAR4 | SPIB_STE SD2_C2 FSITXA CLK | PMBUSA ALERT |  I2CA_SCL HIC_D1 HIC_Ad
EQEP2_STRO
GPIO28|  SCIA RX EPWM?7 A | OUTPUTXBAR5 | EQEP1 A SD2 D3 2 LINA_TX SPIB_CLK ERRORSTS 12CB_SDA HIC_NOE
GPIO29|  SCIA TX EPWM7 B | OUTPUTXBARG | EQEP1 B sD2 C3 EQEPZ_INDE LINA_RX SPIB_STE ERRORSTS 12CB_SCL HC NCs | AUXCHKI
GPIO30| CANA RX SPIB_SIMO | OUTPUTXBAR7 | E9EP1STRO SD2 D4 FSIRXA_CLK |  MCAN_RX EPWM1_A HIC_D8
EQEP1_INDE

GPIO31| CANA TX SPIB_SOMI | OUTPUTXBARS 3 SD2_c4 FSIRXA_D1 MCAN_TX EPWM1_B HIC_D10
GPIO32| 12CA SDA SPIB_CLK EPWMS_B LINA_TX SD1 D2 FSIRXA DO CANA_TX PMBUSA SDA | ADCSOCBO HIC_INT
GPIO33| I12CA SCL SPIB_STE | OUTPUTXBAR4 | LINA RX SD1_C2 FSIRXA CLK | CANA RX EQEP2 B ADCSOCAO SD1_C1 HIC_DO
GPIoa4 | OUTPUTXBAR PMBUSA_SDA HIC_NBE1 12CB_SDA HIC_DS
GPIO35| SCIA RX 12CA_SDA CANA RX | PMBUSA SCL|  LINA RX EQEP1 A | PMBUSA CTL EPWM5_B SD2_C1 HIC_NWE DI
Gpioa7 | QUTPUTXBAR 12CA_SCL SCIA_TX CANA_TX LINA_TX EQEP1 B | PMBUSA ALERT HIC_NRDY DO
GPIO39 MCAN_RX | FSIRXACLK | FQEPZINDE CLBOUTPUTXBA| - syNcouT | EQEP1_INDEX HIC_D7
GPIO40| SPIB_SIMO EPWM2_ B | PMBUSA SDA| FSIRXA DO SCIB_TX EQEP1 A LINB_TX HIC_NBE1 HIC_D5
GPIO41 EPWM2 A | PMBUSA SCL| FSIRXA D1 SCIB_RX EQEP1 B LINB_RX HIC_Ad SPIB_SOMI HIC_D12
GPIO42 LINA_RX OUTRUTXBA | puBUSA CTL | 12CA_sDA EQEP1_sTRoBE | C8-OUTPUTXBA HIC_D2 HIC_A6
GPIO43 OUTPUTXBA | pMBUSA_ALERT | 12CA_SCL PMBUSAALE | Eqep1_ipex | CHB-OWTPUDBAT g pg HIC_D3 HIC_A7
GPIO44 OUTPUTXBA|  EqEP1 A |PMBUSA_SDA| FSITXACLK | PMBUSA CTL [CHB-OUTPUTXBA|  £irxa po HIC_D7 LINB_TX HIC_D5
oPI04S OUTPUTXBA FoiTxA Do | PMBUSA_ALE | CLB_OUTPUTXBA <02 C3 e D6

R8 - RT R4 a a
GPIO46 LINA_TX MCAN_TX FSITXA D1 | PMBUSA_SDA SD2_ca HIC_NWE
GPIO47 LINA_RX MCAN_RX CLB_OUTPUTXBA | pyvgusa_scL spzps | FSTXATOMCL HIC_A6
GPio4g | OUTPUTXBAR CANA_TX SCIA_TX SD1_D1 PMBUSA_SDA HIC_A7
GPIOag | CUTPUTXBAR CANA_RX SCIA_RX SD1_C1 LINA_RX SD2 D1 FSITXA DO HIC_D2
GPIOS0| EQEP1 A MCAN_TX SPIB_SIMO SD1 D2 12CB_SDA SD2_D2 FSITXA D1 HIC_D3
GPIOS1| EQEP1 B MCAN_RX SPIB_SOMI SD1_C2 12CB_SCL SD2_D3 FSITXA_CLK HIC_D6
Gpios2 | FAEPISTRO CLBOUTPUTXBA | spig_cLk SD1 D3 SYNCOUT SD2_ D4 FSIRXA_DO HIC_NWE
GPIos3 | FAEPIINDE CLB_OUTPUTXBA|  spip_sTE sD1 C3 ADCSOCAO CANA RX SD1_CH FSIRXA D1
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# 5-6. GP10 £} 5 A 5|} (continued)

0o 1 2 3 5 6 7 9 10 11 13 14 15 ALT

8,12

GPIOS54 | SPIA_SIMO Eqepza | OUTPUTXBAR SD1_D4 ADCSOCBO LINB_TX SD1_C2 FSIRXA CLK | FSITXA TDM_D1

GPIO55 | SPIA_SOMI EQEP2_B OUTPUSTXBAR SD1_c4 ERRORSTS LINB_RX sp1_c3 HIC_AO

GPIos6 | sPIA_CLk | CHB-OWTPUTXBA| ycan x| EQEP2_STROBE | SCIB_TX SD2_D1 SPIB_SIMO 12CA_SDA EQEP1 A SD1_C4 FSIRXA_D1 HIC_D6

GPios7 | spia_STE | CHB-OUIPUDBA| AN rx | EQEP2_INDEX | SCIB_RX SD2_C1 SPIB_SOMI 12CA_SCL EQEP1 B FSIRXA_CLK HIC_D4

GPIOS8 OUTPUTXBAR1 | SPIB_CLK SD2 D2 LINA_TX CANA_TX EQEP1 _STROBE |  SD2 C2 FSIRXA DO HIC_NRDY

GPIO59 OUTPUTXBAR2 | SPIB_STE SD2_C2 LINA_RX CANA_RX EQEP1_INDEX SD2.C3 | FSITXA_TDM_D1

GPIOBO MCAN_TX | OUTPUTXBAR3 | SPIB_SIMO SD2 D3 SD2_C4 HIC_AO

GPIO61 MCAN_RX | OUTPUTXBAR4 | SPIB_SOMI SD2_C3 CANA_RX

Al0224 SD2 D3 HIC_A3

AI0225 SD2_C2 HIC_NWE

AI0226 SD2_D4 HIC_A1

AI0227 SD1_C3 HIC_NBEO

AI0228 SD2_C1 HIC_AO

AI0229

AI0230 SD1_C4 HIC_BASESEL2

Al0231 SD1_C1 HIC_BASESEL1

Al0232 SD1_D4 HIC_BASESELO

AI0233 SD2 D1 HIC_A4

AI0236

AI0237 SD1 D2 HIC_A6

AI0238 SD2 C3 HIC_NCS

AI0239 SD1_D1 HIC_A5

AI0240 SD2_C1 HIC_NBET

Al0241 SD2_Cf HIC_NBET

Al0242 SD2 D2 HIC_A2

AI0244 SD1_D3 HIC_A7

AI0245 SD1_C2 HIC_NOE

AI0247

AI0248

AI0249

Al0251

Al0252 SD2_ca

Al0253
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5.4.2 ADC 5|HI_EREFHA (AIO)

¥ 1 H _EH) GPIO (GPI10224 - GP10253) 514Ul 5| BT Z M B H . X WAy AlO. XL il H BEEM AR T
TAE. BN |, XL s| ok ARG, 5 H GPIO 4T FHPTIR A . GPHAMSEL 2 17 2% ] -1 fic B ix 4k
51 B B - BB

#1E

RS B RIS (5 dv/dt ) RS SIERR R AIO , WIARBIIBIE ST Re 2 RSP, Bt ,
U AR ARETE ] AU RE |, P SR ERE R AIO B 5 i # i =R .

5.4.3 ADC 3|l L ¥ A\ % H (AGPIO)

st LR GPIO SIS BT 2 M E . XEHFR N AGPIO. 5 AIO ANF , AGPIO HA 52 % 4 N Al
HrHiae 1. 1Z8 M EA A GPIO ( GPIO20. GPIO21) , AJ#£ 100 5|l PZ 1 80 5|l PN 32 [ 24 b4k .

100 5| PZ : ixFpdt | HATHF B5 (51 32 ) A1 B11 ( 51 30 ) (&SI, iXe85] 4wk 45 Al0252
A AIO251 TRk, M4t , GPIO20 ( 5l 48 ) F1 GPI021 ( 5l 49 ) tHA 4% FH/E B5 #1 B11. T B5 1 B11
JEIX RIS BTG, R @ BUEA SN GPI020/21 L5 .

80 3|l PN : 7EXFhE 3 |, GPIO20 ( 51 33 ) A1 GP1021 ( 5l 34 ) thay 45 H/E B5 Al B11. B5 1 B11
BT,

FNTOLS | AGPIO RiEH: , WAHATICE . & 5-7 HAEKLL 100 518 PZ £y B5 ( 51/ 32 ) ft GP1020 ( 7l
48 ) MBlfEsR 1 afTic E AGPIO.

# 5-7. AGPIO it B

AGPIOCTRLAbit.GPIO20 | GPAAMSEL.bit.GPIO20 | GPHAMSEL.bit.GPIO252 EE = GPIO20 &=
ADC GPIO20 Al0252 ADC GPIO20 Al0252
0 0 1 P =
0 1 1 i
1 0 1 R N =
1 1 1 _ =
0 0 0 P } = : =
0 1 0 R N =
1 0 0 " N = 2
! ! 0 = R

#1E
AR R A RBILS (& dvidt ) FECTE S &R AGPIO |, AR IRLE 5 AT e R AE SR 1L
Ub, W ARAHATETE TR RE , F PR HERR] AGPIO (15 5 IR A

5.4.4 GPIO #j A\ X-BAR

N X-BAR Hl T¥ {55 M GPIO BBV Z ANHM IP £, il ADC. eCAP. ePWM FI4MEE I (1217 K
56 ) . % 5-8 %t I X-BAR H#7.
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GP[OO | Asynchronous >
! Synchronous . Input X-BAR
] ‘ . N —Other Sources
GPIOX Sync. + Qua < eCAP
Modules
T T T T —INPUT[16:1]
LTI
FrT T O 0ON O ST ON —
FEFEEEEEFEEEEEEEE B
DDDDDDDDDDDDD DD D
fioooooooooiooooa o
Zzzzzzzzzzzzzzz z
DCCx Clock Source-1 |<—J TZ1, TRIP1—Pp
TZ2, TRIP2—Pp
< TZ3,TRIP3—p
DCCx Clock Source-0 |« TRIP6————»
pm : e —
CPU PIE :: R q TRIPS ,\Zf(}ﬁ’l“e”s
CLA > TRIP7 ——
DI e AL > TRIP8 ——
<—| XINT5 |« > )e(pgm TRIPS
4 : TRIP10 —»
4 TRIP11 ——»
: TRIP12 —P
Other 4
Sources
ADC [ ¢——ADCEXTSOC
EXTSYNCIN1T ————®| ePWM and eCAP
EXTSYNCIN2 —— |  Sync Scheme
Other Sources
VYVVYVY INPUT[1:16] ———» ERAD
Output X-BAR
INPUT[13:16] ———P| EPG
& 5-6. A X-BAR
% 5-8. #i\ X-BAR H#z
L PN 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
ECAPHRCAP | & | & | & | & | & | 2 | = | & |’ | & |’ | 2| & | 2| 2| &
EPWMX-BAR | & | & | 2 | & | = | & |2 |& |2 | & | 2|2 &2 | &
CLB X-BAR £ 2 7 2 2 2 R |2 | 2| 2| R R 2
i X-BAR & = = =& = 2
CPU XINT XINT1| XINT2 | XINT3 XINT4 | XINT5S
N TZ1. |TZ2. |TZ3.
EPWM Bt TRIP1 | TRIP2 | TRIP3 TRIP6
' - ADCEX
ADC ¥4t 5 TS00
EPWM/ECAP [d] EXTSY | EXTSY
€ NCIN1 NCIN2
DCCx CI6K CI6K CLK1 | CLKO
EPG EPG1 | EPG1 | EPG1 | EPG1
IN1 IN2 IN3 IN4
ERAD e e e 2 2 2 P I O I B R I R I 2 7 2 7
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5.4.5 GPIO #jii X-BAR. CLB X-BAR. CLB %iil! X-BAR 1 ePWM X-BAR

it X-BAR A 8 Mrth v LAYE GPIO £ & H 2% L&/ OUTPUTXBARX. CLB X-BAR f 8 Mt {EN
AUXSIGx #%E# %] CLB 4R L k& 4%, CLB %t X-BAR & 8 MM il LAE GPIO £ & 2% Fik#FiEN
CLB_OUTPUTXBARx. ePWM X-BAR A 8 Mt 5 ePWM ) TRIPx i AHIE. #itt X-BAR. CLB X-BAR.
CLB #itti X-BAR 1 ePWM X-BAR [ & 5-7 s
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— CTRIPOUTH
~ CTRIPOUTL (Output X-BAR only)
CMPSSx E
— CTRIPH
- CTRIPL E (ePWM X-BAR only)
ePWM and eCAP
X — EXTSYNCOUT ——————————»
Sync Chain » AUXSIGL
» AUXSIG2
> » AUXSIG3 CLB
ADCSOCAOQ L ADCSOCAO » CLB » AUXSIG4
Select Circuit X-BAR » AUXSIGS Global
P AUXSIGE Mux
ADCSOCBO »1 AUXSIG7
o — ADCSOCBO » AUXSIGS
Select Circuit
eCAPx L ECAPXOUT | TRIP4
»| TRIPS
- EVT1 All
» TRIP7
ADCx N E:,qu, » TRIPS ePWM
L FvTa EPWM M TRIP9  Modules
X-BAR » TRIP10
»| TRIP11
— INPUT1-6 »| TRIP12
Input X-BAR L |\puT7-14
PWM X-BAR onl
ePuM X 8ARon)
CLAHALT - CLAHALT »
R OUTPUTXBAR1
- FLTLCOMPH > | ouTrunears
B FLTi'COMPL > Output » OUTPUTXBAR4
o ;D—» X-BAR » OUTPUTXBARS
SDFMx ® OUTPUTXBAR6
— FLT4.COMPH > OUTPUTXBAR7
— FLT4.COMPL > OUTPUTXBARS
X-BAR Flags GPIO
7 (shared) Mux

CLB_OUTPUTXBAR1
CLB_OUTPUTXBAR2
CLB CLB_OUTPUTXBAR3
- > CLB_OUTPUTXBAR4
CLB TILEx Output »| CLB_OUTPUTXBARS
X-BAR »| CLB_OUTPUTXBAR6
CLB_OUTPUTXBAR7
CLB_OUTPUTXBARS

CLB Input X-BAR

\4

& 5-7. #iH X-BAR. CLB X-BAR. CLB #iii X-BAR f1 ePWM X-BAR J&
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5.5 A W LR TR 5] R

ST RS S A S R R . 4R 5-9 B 1 hish Uy 1A R HAE S A . BOAE LT, GPIO 51 I b4
2, eEE AR . O TR EERORBE SR, 515 ROM REAER: E 3 ok R & ) GPIO 51
JEFWER LR 2 5-9 IR BRI LA B HAR GG 2 b THT THIRES H B4R A .

2K 5-9. T WHEB_ERIAN TR 51

o (XR'%:{ . BpE RifA

GPIOx w5 AR () N E X
GPIO35/TDI e e A M E X
GPIO37/TDO oy CE A N X
AGPIOX S LA S LA RLFE X
ToK R

™S R

XRSn IR

F3I 1 (L4 AIO ) LR R

(1) SERRETRIER SR RA d15]5 ROM & A #8_Ef.
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5.6 KA 5 HIKERE

XA ZAE ST IRERIN AT, 3R 5-10 FIH T XHMEMTARAE N SR T332 2 AF . 23R 5-10 3l 1 24
eIy, AR 1252 . 3 5-10 PRI 5| IR 2T 5 th ik BT IE R .

R 5-10. ROEH 5| I &

R \ ATEER A
i
VREFHI 4% VDDA ( {L7ERI T4 ] ADC BFEF )
VREFLO 4hEF| VSSA
B o e
745 DACx OUT MBS | it 4.7k 0 s kel et VSSA
e
B G ( DACX_OUT B¥ |+ 45 %) VSSA
™ STt 2B ) VSSA

MR (MR, R B R )
B SIH ( 55 GPIO JEFT ) )|+ TEXEHE (MCrMiBist | 28R 0 Eg i )
o EAECR R (AR R, AR | B b )

BT
ToiERE (8 H N R A )
GPIOx o OISR (ZEHI R BB HR R )
o BAUBUR RS (ERERME WA, BN )

% TDI £ F 5 %00 ( BA ) B, GPIO & T AR,
GPIO35/TDI o JRHWE R ERE
b s AN

2 TDO STk iy ( BRk ) , GPIO 1AL JTAG iEahfliab T4 tH AR B, EAT=8%
o ARG AT ME | DA STEM A Gerh ds L AN L.

GPIO3TITDO Je P P Lo L
A1 b L B
TR
TeK LA
T™S Epr P S
K XTAL Al
GPIOT9/X1 AR, A A R R
LN s I S P ok v A o AN
A, S P F R
P XTAL A0l
GPIO18/X2 LA % = R sk v A
LN N 0 P o o A A N
S IFSeE S VS i Rk e
IR A
VDD A VDD 5 ALY 5.3 PR AT . AN 51 AR i LA S0 HL i
VDDA AR T OB AR, W% H:F) VDDIO.
VDDIO Jifi VDDIO 5| Il i i-15 5.3 Frid AT i #2 .
VSS JIA VSS 5 A T e 1 i Bt AR B b o
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& 5-10. KfFFH 5] I %E#: (continued)

e LK AT
VSSA AR PR | 34 5) VSS.

(1) AGPIO I3t =R T I RE . BLALFIERAEOUE A T X 28 5] A F TR I RERI T L«
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6 Fi%

6.1 8% B K AUE{E
75 1 SRIBRA A T 0 T AR T 9 (IR A ] ) () @)

BME BRE L XA
VDDIO LA VSS Nk -0.3 4.6
P AL VDDA Ll VSSA JyHtk -0.3 4.6 v
VDD B VSS Jytik -0.3 15
N LR VN (3.3V) 0.3 4.6 Y
i LR Vo 0.3 46 v
Her s (BE51) , Ik ( Vin < VSSIVSSA B V) > VDDIO/ 20 20
S VDDA ) 4) R
LN A AR AT oo - ” m,
( VN < VSS/VSSA 5k V|\ > VDDIO/VDDA )
6t LA e (B9H) | lour -20 20 mA
1SR R Ta -40 125 °C
TAES R T -40 150 °C
A7 ) Tstg -65 150 °C

(1) AT I KBUE (EIB AT 7T RE SO0 A8 I8 K AR o 40T B K BIUE (B AN R A AR IR A 1 1 B S WU AT 26 LAAMRAE T Hofth 2

PFRREIERIBAT . R B CAR R AHEAE R R KB N | ST REAN R B IEFIBAT | XA R g3 )
hReRERE | I s 17 o
(2) BRIEAAUWD, SWPTHREESL VSS .

(3)  KMImRAEBAE ORI 2 TR W R S B S IR A i . AREZER WS LR IC BTG WA

R
(4)  FASIEESARA TN £2mA. WEZIE A TELETAE , N Vopio/Vopa B FIRERAE P HE_E TR 2t B S

6.2 ESD &% - i H

CIERIEN

| m |
SKH 100 5| PZ $+25 4% F280039C. F280039. F280037C. F280037. F280034. F280033
AR (HBM) |, 774 ANSI/ESDA/JEDEC JS-001 | #2000
P
VEesp) #iHLH (ESD) — Y
FEHL B (CDM) |, 74 ANSI/ESDA/JEDEC JS-002 | +500
FrAE@
SKF 80 51 PN d534 1 F280039C. F280039. F280037C. F280037. F280034. F280033
NS (HBM) |, 774 ANSI/ESDA/JEDEC JS-001 +2000
b
VEsp) FFHUSH (ESD) — — v
FEHL B (CDM) , %74 ANSI/ESDA/JEDEC JS-002 | +500
FriE@
K 64 5] PM 2517 F280039C. F280039. F280037C. F280037. F280034. F280033
N RS (HBM) |, 774 ANSI/ESDA/JEDEC JS-001 +2000
b
VEsp) #FHISH (ESD) — — v
FEHLESFEAY (CDM) |, #74 ANSI/ESDA/JEDEC JS-002 +500
b
K 48 51 PT #2511 F280037C. F280037. F280034. F280033
N AR (HBM) |, 774 ANSI/ESDA/JEDEC JS-001 +2000
(™)
Viesp) #HliE (ESD) e pos v
FEHLESEREAY (CDM) |, #74 ANSI/ESDA/JEDEC JS-002 +500
FrifE@)
(1) JEDEC 3 f JEP155 451! : 500V HBM w] szHifEbsE ESD 2 4I5FE T 224 Er.
(2) JEDEC Xff JEP157 #5H : 250V CDM W] sZHfEAR1E ESD & HIMAE R &4/,
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6.3 ESD &% - K%

iA L Y12
K H 100 5] 8 PZ $+23 1) F280039C-Q1. F280039-Q1. F280037C-Q1. F280037-Q1
NARRL RS (HBM) , 54 AEC | BT 51 +2000
Q100-002("
N S AR R i +500
V(Esp) LR ﬁfg’zéﬁ%%égzx) ’ CIGRILE \Y
& AEC Q100- 100 511 PZ 1o iy 51 1 - +750
1, 25, 26, 50, 51, 75. 76.
100
SKH 64 51 PM 351 F280038C-Q1. F280038-Q1. F280036C-Q1. F280036-Q1
MNETEHAEARS (HBM) , #5& AEC | BT 511 +2000
Q100-002("
N SR (CDM) T4 5] +500
V(Esp) el &l ﬁf%,zgg?g;o(o 011) P SI \Y
i - 64 SIHH PM L[ #1511 - 750
1. 16. 17, 32. 33. 48. 49.
64
SKH 48 511 PT #2589 F280037C-Q1. F280037-Q1. F280034-Q1
MK EAER (HBM) , #5& AEC | BT 51 I +2000
Q100-002("
N L} i +500
Vieso) eI (CDM). AT v
& AEC Q100- 48 51 PT L 9% 5 51 10 - 750
1. 12, 13, 24. 25. 36. 37.
48
(1) AEC Q100-002 #5775 4#% . ANSI/ESDA/JEDEC JS-001 #iti# 4T HBM S /79l .
6.4 B TIERM
BAME AR BAME| B
. Ji I P9 BORG) VBor-vopio(MAX) + Vgor.vopio-cs @ 3.3 3.63
YRR , VDDIO f1 VDDA \Y
2 H M E BOR 2.8 3.3 3.63
S YR , VDD 1.14 1.2 1.32
ek, VSS 0
Kl , VSSA 0 v
SRsuppLY ALY R R @)
v EEX UNCERES VSS - 0.3 VDDIO +0.3 Vv
" e A R VSSA — 0.3 VDDA+03| Vv
g, T, M -40 150 °C
HARIE R |, Ta -40 125 °C

(1)
@)
@)
(4)

WS IR E TR (PMM) #89)
BRI OL T 25 A 8 BOR.
S W AR E RS THF T K.

£ Ty =105°C LA ERIRE T KIN WIS AT AR a8 1 il A . SERAEE

B T IRA AP 19 G R i
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6.5 THFEHE

AN B I (IR AL RO A R IO, TS R T B AR RACEL . 51 o 05 2 e Bt
FARTIRI 5| IRCE R RTIASAL. 1F 6.5.1 FULl T R RV AL . 5 6.5.2 Bt T4 VREG I i) R4 i
FE

6.5.1 RYHILIHHE

£ B ARE KGR T I TARR VG IS (BRAESA WY ) .
B : Viom » 30C

5 \ WA BAME s Bocs| s

THER
Ipbio IZATHAIE ) VDDIO HRLILTH #E I A2 BT E G AR R IR A B 80 108 mA
{H. SPRERESFE RSN /0
H AR AR 7. X ELFE
J2 FH B Vreg I B A AZ HL I H

- CPU )\ RAM 1247

- [NAF L H

o - X1/X2 R L H#

Ippa AT AR VDDA HL R #E -PLL %5  , SYSCLK=1% k%2 8 17.5 mA
P AFIZE

- R

- TR BRI R R 2
A

- BN RS 5 ST B B

R

PA R T2 R AR SO VDDIO HLiW |- CPU AT 25 RAR G

IDDIO *ﬁ ) Iﬂﬁ[&ﬁEE 30 58 mA
-PLL #J5H , SYSCLK=fz K%
4% | CPUCLK #i%i@
— | XAIX2 s
IooA F AT A N RS 1) VDDA BIRW | R L T e 0.01 0.1 mA
# - 7R ELR R
s
- TN RS e BT B LT
PR
I 2R TF AU U ) VDDIO HIfTH |- CPU b F LA = 16.5 41 mA
ppio #E - N i '
-PLL #J5H , SYSCLK Al
CPUCLK £&:iki@
T e | X1/X2 fh AT
IoDA ST RV RT 1) VDDA BIRW | R T e 0.01 0.1 mA
# - A ELA R R
s
- TN RS e HLST BRI LT
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6.5.1 RGLHILIEFE (continued)

1E HARE RS N R TAFR R NS (BRAESHEHRS ) .
HAE - Viom , 30°C

BH \ WK BAME MR B B
EHER
PR TR R VDDIO HLfiiW |- CPU AT HALT X,
Ipbio ¥ ey 12.5 36 mA
-PLL #%5H , SYSCLK #iI
CPUCLK #¥ i i
N |- XTIX2 ST
IoDA S TP RS ) VDDA HIRW | DA He b7 e 0.01 0.1 mA
1 S E A PV SR
A
- BN N RS R P B P
BRI
| BRI R 310117 (9 VDDIO ML AE |- CPU M RAM 34T 79 106 oA
poio ™ - N HEAT T S i R 1
-PLL #J5H , SYSCLK A
120MHz.
- SR B S AL
- XA/X2 ik LR
- BRUAR AR
Zoun| N Eaeat == =}
Ippa YRR 14T AT 9 VDDA HLE I gﬁﬁ&ﬁﬁﬁﬁQMMﬁTE 04 25  mA
- BN A A BRI T
HRER
Ippio A (9 VDDIO LA W #E(@) 5.8 mA
Ippa S ALIOE (Y VDDA HRIE A 0.1 mA

(1) NAFE R I B R R 0 7T BE > R IN A2 38 IF A ABUE 83 (A& AR ( #1140 USB #ifEs ) Bg R 3R BT ATRE B s 1Rl H At &
GUALAF SR BURIUE R | JF B AL B O L DURE G FIR R R R 2 o
(2) RXAELBIHIN TR , B XRSn AfRHET.
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6.5.2 RGHIRIHAE - M VREG - SR IR

£ B ARE KGR T I TARR VG IS (BRAESA T ) .
B : Viom » 30C

28

\ WA

BAME  HAE  BOKE

B fir

THEBR

Ipp

BAT IR VDD R FE

T IR HE A 3R R IR A A

Ipbio

BTN ¥ VDDIO HL it #E

H. SKhrfa B R&50E3). /0
LSBT SRARA IT o

Ipba

IZAT WA ) VDDA B 6

- CPU M\ RAM 217

- INfF B

- X1/X2 fifds b

-PLL %5 , SYSCLK=# K#%
gk

- AL b

- S RO BRSO I L R 2

WA B P R LT

73

103.5

mA

4.7

mA

17.5

mA

ERER

Ipp

AR T BT (1 VDD s IR #E

- CPU 4T

Ippio

AT 2 AN ) VDDIO FEY
pid

- INFEIT
- PLL # /5 H , SYSCLK=# K#%

Ippa

PA Kb T2 R AR SN Y VDDA LT
pia

5%, CPUCLK #iikis

- X1/X2 Sk g

- R v

- SRR BRSO K I L R 2

WA B P R P

25

48

mA

1.7

2.2

mA

0.01

0.1

mA

PR

BT AU (1 VDD H IR #E

- CPU 4 Tl

Ipbio

B b TN RIS ) VDDIO HL iy
bia

- INFEIT
-PLL #J5 A , SYSCLK #

Ippa

PR T AU R ) VDDA HLTY
b2

CPUCLK £k i@

- XAIX2 A e

- AR

- MR B BRI LR 2

WA B P R P

11.6

35

mA

1.7

23

mA

0.01

0.1

mA

EHER

Ipp

B TAFHUSAT (1) VDD IR #E

- CPU 4bF HALT #X

Ipbio

Bk b TN RN ) VDDIO LY
pia

- INFEIT
- PLL #%45H] , SYSCLK #1
CPUCLK #ik i@

Ippa

P AU 30 i VDDA HLRTH
e

- XA/X2 A e
- AR LT F
- MR B BRI R LR 2

WA B P R P

8.5

31

mA
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1.2

mA

0.01

0.1
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6.5.2 RS IS - 22 VREG - 45 H¥E (continued)

1E HARE RS N R TR R NS (BRAERHHRS ) .
A - Viom » 30°C

2 WAL B/ME  MEE  BRE L V4
NI
Ipp PRI /w TR WA i VDD B FE() |- CPU M RAM 1847 41 60.5 mA
ops T FE ) ] 16 o |- WAFBEAT SR AR R R A
Iooio ﬂf%{s%/miﬂ,ﬁ,ﬂlﬂﬁﬁ VDDIO HLftiH#E | PLL 35 . SYSCLK 31 455 mA
120MHz.
- IR 5 A
- X1/X2 Sk B
- B AR AR
S AR B ORI R A2
Iopa YRR /42 E I 1) 1) VDDA sigisike | A o 0.1 25 mA
- BN RS i LT B LT
B
Ipp AL (9 VDD B #E@ 3.3 mA
Ipbio 5 A AN ) VDDIO i HE?) 2.2 mA
Ippa S ALEOE I (1 VDDA FER AR 0.1 mA

(1) NAFE P B R R AT BE 2 UK IN A2 IF A ABUE 83 (A4 AR ( 114 USB s ) Bgn R FR BT AURE By s 1F Rl H At 5
GUALAF SR BUHUE B, I B AL WS IO L LURE G B R R R 2 o
(2)  XAELLHIEIN IS , BT XRSn AR
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6.5.3 TAR MK A

45 6.5.1 AT 6.5.4.1 FIH T 2%4F LAERA NI AR E . TAERI 0 R AL 5N H ol GE B B (ke . X Ll & 1)
MR AF R A LU B

* M RAM #1474 H5

o NAFBEEEEL , R RFREEIRES .

o /O G ASIRENAT AR S50 T

o B AMAEES G TR

« CPU IEfEEh#ATRAY .

o FrAERRANES CiEH . ADC Al DAC £ 5E i,
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6.5.4 J/b HIRTEFE

F28003x # 2t T —Leidi/ > 31 v I yH #E 1 7 V2

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
HLEFE. 19 6.5.4.1 FI 7@ id {4 FH PCLKCRX 27 /7 2524 F i 4 A DA SR A Ha 7 A B S TR0

o N TAE LPM BN SEELEAK K VDDA HRTHFE | 165 TMS320F28003x SLHT 77 #s R 2= FH it
R EE (ADC)” —3E ORI

6.5.4.1 L 1NESH 51 i /1) 4 78 HE s fE A

biNd Ipp U (MA)

ADC() 0.73
CLA 0.56
CLA BGCRC 0.42
CLB 1.41
CMPSS() 0.33
CPU BGCRC 0.25
CPU it 2% 0.04
GPDAC 0.12
DCAN 1.28
DCC 0.12
DMA 0.57
eCAP1 fil eCAP2 0.08
eCAP3(2) 0.29
ePWM1 £ ePWM4®) 0.95
ePWM5 % ePWMS8 0.78
ERAD 1.56
eQEP 0.1

FSIRX 0.34
FSITX 0.27
HIC 0.17
12C 0.26
LIN 0.35
MCAN (CAN FD) 1.01
PMBUS 0.28
scl 0.16
SDFM 1.83
SPI 0.08

(1) BEHRARER T RS B 30 43 R LA o
(2) eCAP3 T PIACE N HRCAP.
(3) ePWM1 | ePWM4 th 7] LIL E A HRPWM,
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6.6 LS
ERVGBIT A TG (BREERSHRM )
e 2 TR B/ME  HERUE BN | AL
XML 10
lor = loy MIN VDDIO * 0.8
Vo i T R on — on v
lop=-100 1 A VDDIO - 0.2
loL=loL fKAE 0.4
VoL M H P4 U oL—oL ™ v
loL = 100pA 0.2
lonH BT a5 AN D v e T B LR R LR -4 mA
loL BT S 5 ARG ARG H T 4 H R L 4| mA
RoH BT a5 ARG = E T A HE BE BT 70 Q
RoL B a5 AR FE ST 4 HE R BT 70 Q
ViH TR PN LR 2.0 \Y
ViL A H P N HEL T 08| V
VHysSTERESIS LIPS 125 mV
lbuoown | A A7 P 3109 sty 120 uA
louLLup AL R e A0 | O S SY 160 uA
S o o b R A AR
SRS 0V < V,y < VDDIO 0.1
I 51 B HLIAL B 5] f ( ADCINB3/ pA
LEAK . VDACJ; |=///TW(I‘ ) PO 5 2 2% 0.1
0V < V,y < VDDA
ADCINB3/VDAC 0.2 4.4
LIEZ PN 2
c PNE F
' A Pl G P
VREG. POR #l BOR
VREG. POR.
BOR®)
(1) AHFRWAE LI THRRIBIHFIER |, ESA W LR N R 5% .
(2) LGB IR E T 1ES R “ADC SN S CREIEF A BEE” K.
(3) 1ES W HIFEFER L (PMM) 385y
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» 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
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* 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
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» 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
(2)  Hfm = ZPEHER 5
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JESD51-2, 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
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4%8 VREG
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6.12.1.5.2 HJFEEBIRAFAE (continued)
TEEVGSAT M TR (BRIES A )

E =0 WA A B/ME HAYH BAE L0 A
VXRsn-PD- W7 e 1A 1) e R B /S ) XRSn 5 Lo
peLay Bk 1 IR
VDDIO-MON- VDDIO IE#12s ( POR. 145 us
TOT-DELAY BOR ) Ef4ZH 1M 4ER
VDD POR {2 J5f XRSn 40 s
BEIBAEIR
VXRSn-MON— VDDIO BOR 2 J51] XRSn N e
N . VETD B 140
RELEASE-DELAY | JBUEIR BRI T LA Py us
VDDIO POR 42 5 185 us
XRSn B HEIR

M
@)
(©)
4)

®)

WS IR

Vporvop NZICHF , EWENIECT BUGE T2 BT BE . WUR 2 VDD, W Z MM A .

R A B PR R AR BUBAT S AR S N S R Tt AEZSEIR AR WY, 77 ERSTA POR A1 BOR Hifilds. RC MIZIEIR
K IR .

WreLES |, AEATBEI A POR B BOR It s # <2 2 Bl XRSn Bk . %IEE LT POR. BOR Wit a5k I7 Al XRSn A8 A1 o1 2 1] 1
WA AZAEERA R, R T IR RHEE R . RC MIZSIER R 5 12 B AR .

XN VREG @R 7E VDDIO HUEH LIRS it Bt , 2 VREG TR} , VDDIO RIJEHL BT A< Il — L8 B | XAl R
SBVREG BRIl ALK A LR, (BUREE , W LLEEAE VDDIO HAF R W) 2588 B 5 25 BUL PR REMS R L IL S
FLK LDO BB/ B 5 4 SR RS .

FJR L
3.63V ————-— +10% Y 'y
Recommended
System Voltage
33V ———-— 0% — Regulator Range
VDDIO
Operating
Range
31V ————- —6.1%
° 4 VEORVGB
30V ———— ~0.1% X BOR Guard Band
VEORVVDD\O
Internal BOR Threshold
281V ————— —14.8% ——
280V ————-— -15.1%
B 6-5. HLJFHL &
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6.12.2 EA7Ef

XRSn st fFEALTI . EREMAMIRHOT it 5t . ZaFNE LR EA (POR) MR IEE AL (BOR) HiiZEds. £
Erp I RS B 2R XRSn G IORFFOVIRHT . AREZ G L, WS IR BB (PMM)” &
7o & THIECNMI A T TR A th 2 3R 51 B AR R o MBI Fo B wT LASRBIIZ S B, AT A 850 = A7 A2 2

MFE XRSn i1 VDDIO 2 Al & — M PHE R 2.2k Q % 10k Q HIFEPH. N7E XRSn fl VSS 2 [a)i 8 — st
TR YERR NN 100nF B /. YF T EAL AR | IXSE RVFE T 512 4> OSCCLK JH 3 A 15
Hks XRSn 5 IIKENZE VoL . K 6-6 Hon T HEFEE A7 K .

VDDIO

2.2 kQto 10 kQ

Optional open-drain
Reset source

<100 nF

L

& 6-6. 2 hLHLE%

XRSn

6.12.2.1 B
CEANMET” R T HFENAS 5 B H X B HI 50
*6-3. Zfifs 5

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

%ﬁ th(boot_mode) M\Zﬁ%%y\ﬁ%ﬂ%iﬁﬁ z‘j] E/‘J E{jo
B2 TMS320F28003x L/ IFZ st A ZH T “ RGuEf” — &M “BAr” —.

CAUTION

G AT IR A8 N B ER S . o —2EYE 4% XRSn IRS NG, B T2 ROk 5 51 5 5 B A AT ] 3
fli 28, SCCRESET ik 2 & Ui A <=IKkZ) XRSn ; FHUt , I T51 S5 AR B RS 1
HAh 2845 03Kz . 5] SHCE I E ] i OTP H 5] 5 5] .
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6.12.2.2 B {7 B THAEFIFT/F
6.12.2.2.1 £fr - XRSn - B FER

B/ME BAfE Efr
th (a1gmat) 51 FAR G BRI R I (1) 1.5 ms
twrsL2) JikE SR 8], PE AL XRSn &b TR AL 3.2 us
6.12.2.2.2 Hf - XRSn - FF 45
TE@VUSAT 54 TR ( BRAES AU )

3% B/ME BRIE BAE -4
twrsL1) Jik PRS2 [R] , XRSNn 75 HYE AR € o 1 28 3R 2 % HLF 100 us
twwors) Rk R SEIT ) | FR T A R S AL Bk e 512t 0sceLk) ISR
tooot-flash TE AR 35— IKHUR 2 Z BT 51 5 ROM $44T ik ] 1.2 ms
6.12.2.2.3 EHTFE

VDDIO VDDA —
(3.3V)
_/
Voo (1.2V) |
|
I )
1« twrsL1) |
|
XRSn®
e t N
Il boot-flash d
| Boot ROM |
| |
CPU Vi '
Execution \ f
Phase
User code
(B) ———»
th(boot-mode) | | User code dependent
Boot-Mode . : l . S s ) \ \4
Boot-ROM execution starts—f Peripheral/GPIO function
Based on boot code
/O Pins GPIO pins as input (pullups are disabled) >< P

User code dependent

A, XRSn 5 BIR] DLy s s AN _E R A BN IRED | 2B SR IE” R BN SR RERZ S OV R T, BB RIRAE T

A

B. MEMIE (Z3 “KAE” &0 ) E65 , 515 ROM UK 51 S5 b7 /et . 2T 51 SRUE MRPRE | 51 A0 SR H

WA e 51 SRS ThRg .
FE. SYSCLK 3tFHI P8 , ol LR A A A A PLL o

515 ROM fUBSAE B A RS (TR ) $UT | W51 AR AT I (32 T 24 5T H9 SYSCLK 33

& 6-7. LSS
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N

User code
CPU ¥
Execution User code Boot ROM
Phase
Boot ROM execution starts
—p (A)
(initiated by any reset source) ™ ¢ I th(ooot-mode)
B°°t'MF?de Peripheral/GPIO function X GPIO Pins as Input | )@ripheral/GPlO function P
ins | _
User-Code Execution Starts
I/0 Pins User-Code Dependent >( GPIO Pins as Input (Pullups are Disabled) >< 7

User-Code Dependent

A MERIE (S8R “EAIE” #5 ) ZAJE , 515 ROM ARRSRET 51 AL G BI#EAT RAE . BT 5l ST HRRE | 51 AR5 X2 H I
WAEECE 5l SARBDIRE. WSS ROM RSAE FHs&ME (R HES ) PUT , W51 SARDHAT I A5 T 27T # SYSCLK i
fE. SYSCLK ¥ 38, nfLLE A B A PLL .
& 6-8. #E A1
84 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

13 TEXAS

TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1
INSTRUMENTS TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
www.ti.com.cn ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022
6.12.3 B EhHs
6.12.3.1 #1680
R 6-4. "] REIEEHERT BH YR
B BhIR PiH
INTOSC1 WHIRG 2% 1.
Z B FFAS 10MHz 1 E35R5 %,
INTOSC2(" P EBIEG 2% 2.
E B JFFHS 10MHz A 35955 5.
X1 (XTAL) X1 F X2 5| iz (BRI AN s R BB RS |, SOERER] X1 51 JE) S i o

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

sYs
SvspLL PLLRAWCLK Divider EPU
(=
.J* cruck | FRU
0OSCCLK Flash
INTOSC2 SYSPLLCLKEN
X1 (XTAL) |
OSCCLKSRCSEL
CPU
ePIE Boot ROM
CLA Message RAMs
GPIO DCSM
SYSCLK SYSCLK
Mx RAMs System Control
LSx RAMs WD
GSxRAMs  XINT
CPUTIMERSs 12C
One per SYSCLK peripheral CLB ADC
ECAP CMPSS
EQEP GPDAC
AN
PCLKCRx PERx.SYSCLK | EPWM ¢
xSYSC HRCAL MCAN
r PMBUS HIC
LIN DCC
FSI HWBIST
SDFM BGCRC
EPG ERAD
AES
One per LSPCLK peripheral
LOSPCP
PCLKCRXx
LSP LSPCLK PERx.LSPCLK
Divider
(CLKSRCCTLZ.CANXBCLKSEL)
AUXCLKIN (GPIO29) ———¢—————— S
PERx.SYSCLK / | “cAN Bit Clock |
— — — — — —)
(CLKSRCCTL2 MCANXBCLKSEL )
F—————
CPUSYSCLK / MCAN Bit Clock |
PLLRAWCLK —478¥ MMM ~ [ — — — — ——
(AUXCLKDIVSEL.MCANCLKDIV)
& 6-9. it RSt
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SYSPLL
S _—-_-_ - - |
| |
|
: OSCCLK = INTCLK VCOCLK = PLLRAWCLK |
—» > > I
| (REFDIV+1) A veo (ODIV+1) |
|
| |
I |
| |
| |
I |
| |
| |
| |
| |
| . '
| = [
| IMULT < :
I |
L ..., |
&l 6-10. &% PLL
7E & 6-10 |
¢ _foscax oLt
PLLRAWCLK  (REFDIV +1) (ODIV +1)
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6.12.3.2 i/ 8P F. BERFIFFIHE
ARATERA T SN B AR PR . PLL B TR . PO B A AR DL S B R AT 2R AT ek
6.12.3.2.1 BRI FER |, PLL 8{E KA

6.12.3.2.1.1 AL E4TF

BME  BKE| Hfr
fixTAL) B, X1IX2 , K A AR S AR B IR 4% 10 20| MHz
fox1) AR X1, SRESNTARY 10 25| MHz
fiauxi) iz , AUXCLKIN , 3k [ 4145 % 2% 10 60| MHz
6.12.3.2.1.2 XTAL IR%5E4FF
ERVUSIT A T IAE (BRIEA B UL )

28 B/ ME BTE BAE L:<¥ivA

X1V BRI NLE ( EEis ) -0.3 0.3 *VDDIO \Y
X1 Vi B FNEIE ( ERiad ) 0.7 * VDDIO VDDIO + 0.3 \Y,

6.12.3.2.1.3 (E/FSf B8R 61 IR ( FEdatt ) BT 49 X1 AN B -TPHF1E
FERVUSAT A TIA (BRAESA U )

2% BME B X

X1V BRI R (2R ) -0.3 0.3 *VDDIO \%

X1 Viy HRE RN () 0.7 *VDDIO VDDIO + 0.3 \%
6.12.3.2.1.4 X1 B/ fFZER

B/ME  BKE| B4

tix1) TRERTE], X1 6 ns
trx1) TR, XA 6 ns
twexin) JK RIS (A, XA AR 5 tox) BIE LD 45% 55%

twexin) JkREEIS A), XA P otk RIET LD 45% 55%

6.12.3.2.1.5 AUXCLKIN ff/FZ

BAME  BOKE| B4

tiauxi) T FERFIE] , AUXCLKIN 6 ns
tr(aux) LFHRSA], AUXCLKIN 6l ns
twaux) JicHR BRI 1], AUXCLKIN AIGHLF & toeery HE 20 EL 45% 55%
tw(auxH) Mk R 1), AUXCLKIN 5 81 5 tocry 1 43 EL 45% 55%

6.12.3.2.1.6 APLL ##%
75 B ORI KSR T I CARIR FESE N AR ( BRAEST A 1 )
% | moME Mo moc| B

PLL 45z i E
SYS PLL #iisE () \ 5us + (1024 * (REFDIV + 1) * tC(OSCCLK))‘ us

(1) UbAbRy PLL B LT PLL Ja F (SYSPLLCTLA[PLLENA]=1) J& PLL i AT i S R (8] b A oK 25 FE 5 FF 0L 4 L e 2% (DCC)
B84l PLL WM ). TI @A C2000Ware il #9140 4K PLL. XFT &%t PLL , #6254 InitSysPIl() ¢
SysCtl_setClock().
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6.12.3.2.1.7 XCLKOUT FFXfF 1 - ZE5a0/5 /H PLL
ERVGBIT A TIE (BREIERSARM )

250 B/ME BKE| B
tixco) T RERFE] , XCLKOUT 5 ns
tyxco) L JHH ], XCLKOUT 5/ ns
twxcor) Jik R SEtE] , XCLKOUT 1% HF H - 20 H+ 202 ns
twixcom) Jok b ez ], XCLKOUT & P H - 202 H+ 20 ns
fixco) Bz, XCLKOUT 50| MHz
(1) BEXEESE 40pF 1.

(2) H=0.5txco)
6.12.3.2.1.8 A5/ H0F

B/ME FRERE BONE| Bfr
fisyscLk) W, BAE (RS ) B 2 120 MHz
to(syscLk) SR, B (RS ) B 8.33 500 ns
fanToLk) Wi, #% PLL A VCO ( #£ REFDIV 2 J5 ) 2 20 MHz
fvcocLk) $i% | %% PLL VCO ( 7= ODIV Z i ) 220 600| MHz
fPLLRAWCLK) WiE , R4 PLL flt (76 SYSCLK 234ias 2 i ) 6 240 MHz
feLy %, PLLSYSCLK 2 120 Mz
fePLL_LIMP) Wi, PLL BiAT 4™ 45/(ODIV+1) MHz
fLsp) Hi# , LSPCLK 2 120 MHz
to(LspeLk) JAM , LSPCLK 8.33 500 ns
flosceLk) 4% , OSCCLK ( INTOSC1. INTOSC2. XTAL 5k X1) S0 & 1 il MHz
fepwim) i , EPWMCLK 120 MHz
fHRPWM) M, HRPWMCLK 60 120 MHz

(1)  OSCCLK JEx4H 19 PLL 4% ( OSCCLK %k S35 PLL A5 AR ATHIR )
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6.12.3.3 LA B/ A1 FT PLL

BT NS O BIBIRTS 884k | 38 3 HE = Fh 285 () AR SR A

o Hli 3.3V AR R, IHERME S N ERER] X1 (K 6-11 s ), H XTALCR.SE fi & &N 1.
o HMEERAR. W 6-12 N, EARNGERETE X1 Ml X2 208, A AsaE s VSS.

o AMEERES . Wik 6-13 Fan , IEIRASRLERE X1 f X2 208, H iR S VSS.

Microcontroller Microcontroller
GPIO19 GPIO18* GPIO19 GPIO18
VSS X1 X2 Vss X1 X2

E L] L] L] L]

* Available as a

= +33V GPIO when X1 is
used as a clock P! 'Y
VDD

Out N .

3.3-V Oscillator

Gnd

| ] —
E & 6-12. 438 sk
&l 6-11. Bl 3.3V AP ERI 4P

Microcontroller

GPIO19 GPIO18
VSS X1 X2

& 6-13. %%Bi%ﬂé%é

6.12.3.4 XTAL #R% 5

6.12.3.41 8=

e B XTAL 3% a3 2 — PR NSV TR 38 |, 953 A 00 MAREC X RN, AT A2 eds 2R B /e 19 R G o
6.12.3.4.2 iR

PLUR LT A4 R 2 AL AR i oo

6.12.3.4.2.1 AFHHH

s tE IR g 2 R TR 2 it it. BN IERE AR ER  FE -/ MANEBE ARG . 23X
EH2 S5 — B R BIETCN R, S NIRG HE .. ZIRG B Ao R .. st dTo
TLHLZ S (CO) AT FH MR ESS (CL) , IR S Wit i E BB IR R T 817 . E 6-14 Fias NE TR 45l
P& 3% W 1o
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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
& 6-14. T IRG 2 T 1EE

6.12.3.4.2.1.1 Ef7#ER

SR b ) AR A PR AR o AR UM B i 5 2
6.12.3.4.2.1.1.1 B TIEHER

FESAR TARRS | AU SO A 4 100 S A GEFE 3] X1 A X2,

% [XTAL On] =1 i, 2B B TAERAE R |, X2 @i E XTALCR.OSCOFF = 0 Al XTALCR.SE = 0 SR8l
ST — AN S B LA, DRI AN A A0 e B PR L2 o SN AR fm B HLBH 2% 22 72 25 5 N 0 Rbias FEEX
FIRRRE , AT RS 3N A (B 55 T e S B0 EHI o5 25 LGE H RIS DA S 2k 6 F RHL A

TR , X1 _ER4s R phi@id th g &8 (Comp) &3 20 A A58y o X1 b i 75 2830 2 LU A 28 1)
VIH 1 VIL. B 5EhEg%m VIH F1 VIL Z23R |, 15200 XTAL #5445 3% .

6.12.3.4.2.1.1.2 &35 T
EHETAERAT , DS SEREE X1, T X2 &%, BRI AS NS A ZE 5k .
24 [XTAL On] = 0 if &g FH bR = | IX Al 1% B XTALCR.OSCOFF =1 1 XTALCR.SE = 1 k523,

TR TARBUT | X1 BRI @ — A Zrhds (Buffer) 4418 210 1 LRy . AREMFHMAER , HSH
1EHH O} eI 10 ( FEda 1K) I HT XA T A - PAFTE 3% o
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6.12.3.4.2.1.2 XCLKOUT _Lf9 XTAL % i

JEITHR E CLKSRCCTL3.XCLKOUTSEL #il XCLKOUTDIVSEL.XCLKOUTDIV 271782 | ] DN B H 4354
LR 3 e i HE 51 HU B XCLKOUT DAt %2 . Wi & & i Y XCLKOUT K GPIO %1% |, & “GPIO £ i
SHEIH” &,

6.12.3.4.2.2 A1

AFGART LIl LCR ( HUR-r7R-rfH ) RBRHEAT iR, AT, 55 LCR HUBRANF , b A by TR sh 4 i B i B
AARF =R QME , I HEHARFR. ikt 6-15 P , FE T SCHA R U .

Quartz Crystal

Internal +— | —» External

Rm Co ==

Lm

E 6-15. A HES RN

Cm (BIFHE )  Konmikniitt.

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, RZHRREIE R CL a5 ik 51 BRI R, T — 2 SRS R K CL 48 E U — N
S BRI . SR EGIER LS CL KIREM , DMELETHE T IEA 118 .

RYEE 6-14 , CL1 AT CL2 REERIKR) 5 Pk, B EBIRAE BINSERUS R |, LA R 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.

6.12.3.4.2.3 GPIO T/E#=

MM E X1 M X2 4RIAHA{E GPIO19 1 GPIO18 , Hi&AH T XTAL W T KX, E=H
TMS320F28003x L] i #as tE R ZFF M B “INRIRB % (XTAL)” —i.

6.12.3.4.3 IFE 11T

92 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com/lit/pdf/SPRUIW9
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

1§ TEXAS TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1
INSTRUMENTS TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
www.ti.com.cn ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022

6.12.3.4.3.1 ESR - B 3(HE AN
0 EE B P R TE VIR B PR LA B IR G e U HL B 13k . ESR i , Q MK |, SR8 Bl sl R IR ¥ O ml Re
AN . ESR Al E AR T 2 (RIS R W R Fias o

ESR = Rm* (1 + S0)° Q)

HER , ESR 5 AMZIESHEEAR , HIRE MM B AT T omEsE . e DIzl 5.

6.12.3.4.3.2 Rneg - % #1f

B H P 2 H R s 1) AR 2L DT . X R ARG A8 N T 50 AR IR 3 3 1R 72 AR B B RE 1 A6 200N AR SR AL RE & .
Rneg fiid T —/MRELMA S IHFERE R AR |, ] DIE /R 2 S A SR BE 25

IR S AAAE I 264 T #BE R 3, Wiz 0% 2 11 Rneg > 3 £ ESR £ 5 fif ESR. HVER , Haliik®
MIRERMS K T YR TR IRE R L, W RGeS 0 ORAE S5 S IRHE 2 5 HL BRI ZE35 IR 57 0 A2 1) 7

K 6-16 f1E 6-17 i N iZasEr s S koot 2 M E R . NEFTUUE Y |, SARJEECES (CO) FIE Rt
FH A (CL) X HIRG S A LA R, FER , XK . Fit , ESHE 6-5 TR PR EER
F e /MEL AT 3 KA
6.12.3.4.3.3 B35

FERFE SR A TCIFIS |, R aE N EEHBEN K. W Rneg - T HL—37Frd , v 7 EFTA % AF TSl
FIEEfE) , #ULRART Rneg > 3 £% ESR % 5 fif ESR.

Eafk ESR FIFHJE HFH (Rd) S8 K H 200 J5 B 8] . IX PIANME RS, SR8 30 B 7 BB 8] sl . 8K i Ja s
V') 308 3 2% B AR A e A IERB UG AL .

W T RmAI S s ] | 1530 RIE G s R . R, AR E B T RS B R T . LBRE 5
T EAR RAFEE BT ATl B () AR Fn A8 e o

6.12.3.4.3.3.1 X1/X2 Bi{E& 1

fEZas L, X1/X2 B GPIO19/18 i Ty g T H T+ £ 75 LN 4 48 AR 10 5 Shif [A] . DD R 8 1D RE 77 AR 2 2
CL1 1 CL2 75 2] XTAL JF/EHI I S AR RSN . ARIEAER |, 15S 5 TMS320F28003x LI 1127
R ZH T

6.12.3.4.3.4 DL - I5j8-F

IR P F 48 HE TR A PR 4L DA S AR RE R I Th R o A1) 3 75 03 3R A 46 18 1) B oK IR B HE T8 A AR TE AN TR
PR BT 2 46 R A an s 00 T ] DLREER P S KK FEF- . 3 — 7T, IR 25 48 2 MUK Sl fE - & & v DA {3t
HIE KR, HTFIRGSIREMSERIREA—E R R RNIIER | BARBUR T SRR BB oot

PSR LT IR 3 s 10 S P SRl HL T I AP B Kl T RS D 22 e P JE L PH A (Rd) BAFR ) L I B o
MIZhHRFEHL. WEE , Rd FCHEERIE LT o BIL , BIPPAS EAE AR SePnfe , AR ORI 2 R SRR 8RR 3 1O T
2% At

6.12.3.4.4 InfTik3E Rk
BS % mRR 7 A

PSRBT (40, 20MHz ) .
2. TNk ESR <=50Q , %4 20MHz HIHIK «
3. WA S A I P 1 R A ESR AT 6pF A 12pF 28], £F & 20MHz AN .
o WIFTATA , CL1 Al CL2 2 HEH ; Kk, % CL1 = CL2 , MH R M # H % CL = [CL1)/2.
o fESEEA BN b AR B AR RN 213 B CL = [CLY/2 + B A
4. FNE RIS BT >= 1mW., a1 SEANH 2 SR ER |, AT A B2 L Rd. 524 DL - Bksh i, 7
fif At F Rd B8 R ) AR L5
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6.12.3.4.5 Wik

AU P L b A ) g e A FH G B RO SRR AT SEBERAE |, DARA AR R AR GR 2R B PR R IR
T T RN T AT AT R e i

T f A S R AR U, BN B R I AR AT E B R X A X2, W SR 0h B S R RS R AT SR
X1/X2 , WS AsE H /N 1pF BB IRERE

1. f{£ XCLKOUT 5| # XTAL.

2. MEAZARAE N ARSI

A FE

1. £ XCLKOUT _E5|H XTAL.

2. (EMIRHAELRZRE — 5 R B B A 25

3. WML ESAY R, B3P XCLKOUT L gz 1k,

4. ZHEN SRR SR ESR #t2 IR 28 1 f T .

JE BN ]

1. %M XTAL.

2. £ XCLKOUT 5| # XTAL.

3. JF/A XTAL 9l & XCLKOUT _EHIR £ LR EFTE 45% Fl 55% 52 Ly BBl N i 75 AT IR 1]
6.12.3.4.6 ¥ WA EAE AR~

YL e =)

o DY ANfRTE R AR ER A, HREREEE S

iR EIR KA A B 3h

o MR THEHM R, NI &
o IRARZALIHJE HFHE , AR AR ESR iy al T A g A T B PR B Y R A

6.12.3.4.7 R iEIRY 20
6.12.3.4.7.1 BHIRE EZH

BAME  BOKE| B
CL1. CL2 i % 12 24| PR
co R R L 2 7| _PF

6.12.3.4.7.2 BIRFERF BB (ESR) ZER

X RS B (ESR) fRREE -
1. BIRIFEEHZ (CO) R/ T E&ET 7pF.
2. ESR = fiHifH/3

* 6-5. FIREHBLHH (ESR) B3R

RS (MHz) (CL%chLszRJ 7 2)pF) (CL%Z(CI:ELSZRJ;Z)pF)
10 55 110
12 50 95
14 50 90
16 45 75
18 45 65
20 45 50
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Negative Resistance vs. 10MHz Crystal

3000 0 (oF
/\ (p )1
2500 3
5
» 2000 !
g 9
-
O 1500
e
& 1000 —
500 I ——
—
02 4 8 10 12 14 16
Effective CL (pF)
& 6-16. 10MHz I} ) £ HL FHAR L
Negative Resistance vs. 20MHz Crystal
1600
CO0 (pF)
1400 1
3
1200 5
—_ 7
g 1000 i
-
S s00
(=]
E 600
400 \
—] \\ [
200
0
2 4 6 8 10 12 14 16
Effective CL (pF)
&l 6-17. 20MHz B f7 B FHAR 4L
6.12.3.4.7.3 BAIRG ZHTIF1E
TEHEAEM TAE AT ( BRAES B BT )
28 bl TS B/ME HAUE oKE L:<¥iv
ESR B AfH = 1100
f= 10MHz CL1=CL2 = 24pF 4 ms
CO = 7pF
JA B E M
ESR B Aft =500
f=20 MHz CL1 = CL2 = 24pF 2 ms
CO = 7pF
RIS L (DL) 1 mw

(1) BB IR SR AR H G e T1 B 1A (L L 3 Ao P AT i A SR R AE L A
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6.12.3.5 A B % 7%

N T B D F AR AR RN 4 R S T REER], BT F28003x i 1 EB AL AN L N IR G AR, RO
INTOSC1 #1 INTOSC2. ZRMELLT , INTOSC2 & E AN FRGZH M (OSCCLK) J5 , INTOSC1 ¥ & Jy 4 HI 4
W

W BN ETE RS ) SCl PKAFF LA , W LA C2000Ware & 41 SCI ik F 2 1 A1t 7 #
(baud_tune_via_uart).

6.12.3.5.1 INTOSC 4

FERVUBIT A1 TS (BIESE B )

S WR2% A ®B/ME JRUE BNE Hpr
-40°C % 125°C 9.82 (-1.8%) 10 10.1(1.0%)
finTosc iz | INTOSC1 Fil INTOSC2() -30C £ 90C 9.86 (-1.4%) 10 10.1 (1.0%) MHz
-10C &£ 85T 9.9 (-1.0%) 10 10.1 (1.0%)
o —e
fiNTosc-sTABILITY | iR N SRR R E P 3%8 bR £0.1 %
tinTosc-sT A B AR ] 20 us

(1) BT EERIAR MBS , INTOSC ST G R A ds . 181355 Hus T LU 31 2 B B AG B vk -
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6.12.4 NFES %

% 6-6 FH T A F B BRIE R T TR AR IRINA SRR . SRS R A 4% FRDCNTLRWAIT] % & 1)
ff.

R 6-6. A [FIRTBIHEABR T P & I RIRNFERRE

CPUCLK (MHz) SRR B INTOSC1 2 INTOSC2
EFBAT ’ TR AR R R () EXET AR R

116 < CPUCLK < 120 ] : -
100 < CPUCLK < 116 -
97 < CPUCLK < 100 . 4 -
80 < CPUCLK < 97 .
77 < CPUCLK < 80 ; : y
60 < CPUCLK < 77 ;
58 < CPUCLK < 60 ) : S
40 < CPUCLK < 58 :
38 < CPUCLK < 40 1 1 .
20 < CPUCLK < 38 1
19 < CPUCLK < 20 ) : 1
CPUCLK < 19 .

(1) HfEA] INTOSC fF TR SAE B B BRI, A B ERAF 7 2 NP SRR . AR SEAPIRE FRDCNTLIRWAIT] S8 0 o 4t
FEITAGHERRAS R 2 ATEAT o LB X PN N AF (A A S

F28003x a3 it H ALKt i 128 frFti gzt as , WAEAFSEAPIRE TR AL i i NS ST Rk . 1 6-18
6-19 JE7R TiZ RIS AT 5R M 64 (LG b a3 1) b — AR AFEA R S AR B E T R SRR B Ol . i
TR 2 P85 I O S AR AS DT REFOR B TR A TR A2 AR (20 SCHCE . AR it T MBS AN if-then-else £X
(CLT N R

100% 100%

90% 95%
90%

80%
85%

70% 80%

60% [~ 75% |-

Efficiency (%)
Efficiency (%)

0% [===="" Flash with 64-Bit Prefetch
Flash with 128-Bit Prefetch

50% |-

------ Flash with 64-Bit Prefetch
Flash with 128-Bit Prefetch

65% -

60% [~

30% L L L L L 55% L L
0 1 2 3 4 5 0 1 2 3 4 5
Wait State Wait State

K 6-18. A K& 32 (F a4 N HER G &l 6-19. B 16 £L If-Else 154 KN FRFAUG
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T 6.12.4.1 FIH T INHFS KL

#1E
EREFNNAF IR LIS 64 (bl Fx 5, I HAA 64 L a5/ R A A Re e — .

#HiE
AR AR R R i PR AL IE W ) o XCHE R R B2, R R ML B I R BEBR TE DT I B X ()BT 53
AR ), AR AR gk S X AME R B XOF B FSM KIE A2 IR Y (RO BR A 2
BRI ) o NERIXAELL , H LA AR AL A . (B, BT AW REEEA LM | TI &
WAE FSM NIEAT A7 il R IR BRI AR Rt B Rk rh 2R, H5 SRVF I S KB BR K P vl e o % . 10K f O
FSM £ 2 B R AN R 7 ] 9 3 X0 S0 VR B B R BB K e 25 A7 A AR B i 2

C2000Ware HJINTE API 1 F 7= th ) Example_EraseBanks() 3R 7 %5 5 #) 28 ( 545 FSM
5E AT AR BEBR A 2 11 while TEIRIINZE ) o BRANERN T HILR FSM 7E #5255 2K U 38 H A7 il 1A 158 ok 45
B, TR G 22 400, P #0204 A FH AR A

6.12.4.1 NEES %

¥ BY pmi R
. . 128 ¥z + 16 ECC fiL 150 300 us
SR a) (1)
8KB ( BIX ) 50 100 ms
<25 /NFE 15 56| ms
1k AN JE 4 26 133 ms
Jii X EraseTime(® () 8KB ( WX )
2k NE A 31 226 ms
20k AN A3 123 1026 ms
< 25 4N 21 78 ms
1k A& 35 183 ms
41 EraseTime@ () 128KB ( 4 )
2k A 42 310 ms
20k /™A 169 1410 ms
A IX I Nyyeo 5 NI JE ] 20000 JE
BANAE (BEAFTERIX ) B Nyee 5 NMHE 100000 1
[ 1A
tretention ZUIE (IR SEIT IA] (T = 85°C) 20 P

M

)
(©)

AR )2 B KA AR R . SRR AV AR S LT A |, (B REFH LUF AL S RAM RS A)
([ FINAE AP X INAFEBEAT AR FARRD

* INAE APl A &

» TR RIINAZ AR

sz, R BRI 22 RAM F (1 FTE 06 75 AR /80E #A0  a] FRR S IR HE S i3 T A 2 J5 1)
AR ) o BT JTAG YARSRER Sk 1A B X AL A o) ) A Y 38 52l

AR )P B LLZESE 72 10 ARSI T — KGR AE 144 i Jy3ERl. 4mAeit a4 CPU

SHMFRRIIEAE . 5 NAEER (WIE) EIRA 240 i gn FEIT 7] | (H 247 5 R R

PEIRI ) 045 CPU XMEmARIIIRIE , AN AT M B AL .

PEBRISH A G5 CPU X8R (38 AIE o

LBEI TG, N SR T — RS . R | 43 RGmiE RS b |
TESTERT E B HEIRIN R8s . SR , X T A BE Ja i g fE s E

T EPATERARE.
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6.12.5 fi E/IJTAG

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 6-20 SR T Wi 14 51 JTAG #3823 MCU 119 JTAG i 5 5 K 6-21 IR T a8
F 20 5|1 JTAG #:k. 20 51 JTAG £:3%51 1 EMU2. EMU3 1 EMU4 £fdi ] |, Nz,

B RILEW S A ME SR EZME R | 50 CCS A1 C2000 2318 AgA4: Wi x AUl %2 4.

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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MCU

Distance between the header and the target

should be less than 6 inches (15.24 cm).

MCU

33V
47kQ
™S |« 1 1 T™s TRST| 2
33V
10 kQ
e - — 3 ___ 3 1pi TDISHA GND
33V 100 Q . 6
3.3 V— W\ PD KEYES
10 kQ
™Mol — — e Z> TDO GND 2
3] rTCK GND 12
TCkle 1 tek GND 2
47 KO 47kQ
3.3 V—\W\ 131 EMuO EMU1 |14 A — 3.3V
A. cJTAG ETIATEE TDI A1 TDO 4% |, X 5| i HE GPIO.
&l 6-20. E3F) 14 3| | JTAG 3L
Distance between the header and Hwe_tgrg_e.tl
should be less than 6 inches (15.24 cm).
33V
4.7KQ
T™S ¢ 3 1 1vs TRST 2
33V
10 kQ
TP — ¥ ____ 31 DI TDIS}E GND
33V 100 Q . .
3.3V — WA PD KEY|E
10 kQ
DO - e T e e e e 7> TDO GND B
3| rTCK GND 9
TcKle " ek GND |12
47kQ » 47KQ
3.3 V—\W\ EMUO EMU1 AM— 3.3V
15| RESET GND 18
Open
Drain 171 emu2 EMU3 |18
Alow pulse from the JTAG debug probe e—121 EMU4 GND |22
can be tied with other reset sources
to reset the board. GND GND

A, cJTAG IR

% TDI A1 TDO #4% , X4e5] jJn] {E GPIO.

B 6-21. 33 20 3| JTAG 3k

100
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6.12.5.1 JTAG S $#HHN /7
6.12.5.1.1 JTAG F &R
WS B/AME BAfE L:-YiA
1 te(rek) JA WA, TCK 66.66 ns
1a tw(TCKH) Jik R 1], TCK T ( te I 40% ) 26.66 ns
1b tw(rekL) Wik e 18], TCK AR ( te I 40% ) 26.66 ns
3 tsu(TDI-TCKH) TDI A 22 TCK i HL P8 N 15 2 I 1) 7
ns
tsu(TMs-TCKH) TMS 24 % TCK a HLT (1 N\ B B It (] 7
. th(rckH-TDI) M TCK i HLF- 28 TDI A 2 i N\ SREFI (] 7
ns
tn(TOKHTMS) M TCK L2 TMS 4 2% AR 1] 7
6.12.5.1.2 JTAG FFoR4S1E
TEHEAE M TAE AT ( BRAES B ULET )
w5 25 BME BAE L:-YiA
2 6 20 ns

ta(TekL-TDO)

‘TCK (GAL 5] TDO A 20 G2 IR [F]

6.12.5.1.3 JTAG K &

TCK *I \i\ )/

[P 1 #I

b ——

2
|

TDO

X

3——plg »
| Il 4 rl

|
TDI/TMS D<

X

& 6-22. JTAG K%
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6.12.5.2 cJTAG HSHHEFIT/F
6.12.5.2.1 cJTAG HFEX
W5 B/AME B Hfr
1 to(rek) JA IR A, TCK 100 ns
1a tw(tckH) Jik R 1), TCK e~ ( te 19 40% ) 40 ns
1b tw(rckL) Wik e 18], TCK AR ( te I 40% ) 40 ns
3 tsu(TMS-TCKH) TMS A 2% TCK i LT A A\ L B I i) 7 ns
tsu(Tms-TCKL) A RERE , TMS 4% TCK ik HF 7 ns
. th(tckH-TMS) M TCK = B 25 TMS A5 20 N CRFE I (] 2 ns
th(rckL-TMS) HNGREIE] , M TCK AR HL T2 TMS AL 2 ns

6.12.5.2.2 cJTAG FF it
R VEEIT A TNE (BRIESEWRY )

S 2% B/ME BoRE L: U
2 tarekL-TMs) FEIRAYH] , TCK I HLF- 5] TMS A 2 [a] 5 20 ns
5 tdis(TCKH-TMS) FEIRRT IR, TCK & T2 TMS 2% A ] 20 ns

6.12.5.2.3 cJTAG I 5 H

K 1 »
—— fa —se—— b —»

| ' | ' ' , f

— 3—be= 4 —— 3—>fe4m \) \« 2> o 5w

TCK | | | I | |
| |

| |

Y
I\

|

|
| |
| | |
™S 1 TMSInput | 2 1 TMSinput I 2 " TMS Output
| | | | |

A 6-23. cJTAG
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6.12.6 GPIO B S ¥HE M}
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 A4 P, T2 HAER |, 152 TMS320F28003x LA 5 #7415 R Z=FF M R
“X-BAR” —i,

6.12.6.1 GPIO - # 151 /F
6.12.6.1.1 3B % tH FFoo4&4T
W TAESRM T (BRAERE Y )

SH B/ME BKE| B
trpPo) FHET IR, GPIO M B P 1) 25 i HE Fifi GPIO 8 ns
tiapPo) T RERT (], GPIO M HSFY) 4 AR P Fifs GPIO 81 ns
tigpo VIl | GPIO 5] ji 50| MHz

(1) EJhIaIRNS B (RS S 3 2E A . X LB i E 513 20pF .

6.12.6.1.2 FHHHHFE

GPIO

\ \
ticro) —»

Bl 6-24. B F

\
\
| ! —»  |[¢— tepo)
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6.12.6.2.1 BB AN FER

B/ME BoRE| B
t — QUALPRD=0 te(syscLk) JE3Y]
W(SP) w QUALPRD#0 2tysyscLk)"QUALPRD J 3]
twaasw) N BR 58 R AL B tw(sp)(n(M-1) JE 1A
‘ \ N EEZ SN 2t JE

tuepy @ | BRFRESERT T | GPIO S MU PAB LT o0
TN PR E FF twaasw) * twisp) + Te(syscLk) JEIA

(1) “n” foder GPXQSELN 7 77 3% i S & HRE UL
@) AT tyapy » IR TARE B Vi % Vi, 2 BRI, TR PARIES | 76 Vin 5 Vi 2 IR K5 .

6.12.6.2.2 FHAER
(A)
GPIO Signal GPxQSELnN = 1,0 (6 samples)
11 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1
\\\\\\\}\\\}\\\\\\\\\\
} \ tw(sp) »“ < Sampling Period determined
\ \ by GPxCTRL[QUALPRD]®
| %v(lQSW) |
{& Sampling Window —»l€— (SYSCLK cycle * 2 * QUALPRD) * 5’
\ \
SYSCLK }””””””””””‘
| QUALPRD =1
1 (SYSCLK/2) |

(D)

Output From
Qualifier

A, HNBRE R 28 R A Bk P HE . QUALPRD R B 7 BRI B 1AL BT LATE 00 25 OXFF I8 1. G
QUALPRD=00 , JR2 AN 1 A SYSCLK M. S FATAMHALK “n” &, FRERAEE M 2n SYSCLK I ( thahZ ¥t , 7E4E 2n
A SYSCLK R L, GPIO 5 4 HERFE ) -

B. #iT GPxCTRL 17 ey ik (PR & A M & B A T8 8 /4~ GPIO 54,

SEIREBRATEL 3 AN 6 MEEF . GPXQSELn 2717 38 0 545 F Wk b R AR R =K

D. TEFIRIIZRBIT | AT MR E 2SS | #NHZAE 10 4> SYSCLK JAfEk & K A A R fa e . i ut |, S ANRIZAE (5 x
QUALPRD x 2) 4~ SYSCLK AP Rk . KRG 5 SRR M FAN. hTsMsES 50 8air , Kk 13 SYSCLK %1
Jik AR AR T AT SRR

o

& 6-25. RFFIHE
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6.12.6.3 A5 EHIRIFEEF O FE

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) ——

F 6-26. @R P
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6.12.7 iy

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

6-27 Jras yizas 1 4 W e A .

TINTO
TIMERO
LPM Logic [ LPMINT WAKEINT
WDINT NMI module NMI
ERAD RTOSINT
INPUTXBAR4 » XINT1 Control CPU
GPIOO Input INPUTXBARS » XINT2 Control ePIE INT1
to Y-BAR INPUTXBARG6| » XINT3 Control to
GPIOX INPUTXBAR13 »( XINT4 Control INT12
INPUTXBAR14 » XINT5 Control
TIMER1 INT13
Peripherals | |, TIMER2 INT14
See ePIE Table | /
B 6-27. 21T 4EH
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6.12.7.1 S} E5F 85 (XINT) B E R0 /7
BHRENREFSHEN | ESH “EBREMARNFER” £,
6.12.7.1.1 M8 i RSk

BAME  EKME|  HBAr
EE 2t & 1
tw(nT) B HHEEI I | INT 460\ EBL T/ 5 W — oASYSCLO s
iy PR E 1°F twaasw) * twsp) + MesyscLk) i3
6.12.7.1.2 SN BT S Re i
TEREVUEAT 24 TS ( BRIESA UL )
¥ B/AME BAE| Ao
ta(nT) ‘EWWW , INT A P/ PP 1 o T 2R 3 () twaasw) + 14tesyscLk) twiasw) * twsp) + 14tesyscLky| A
(1) XK ISR EIE AR
6.12.7.1.3 MR it /7

‘“—+ tw(INT)

XINT1, XINT2, XINT3,
XINT4, XINT5
| |
H—‘F td(INT)
Ad d ress b us V‘V.V’V.v’v.v’v.v’v.v’v.v’v.v’v.v’v.v’v.v’v.v’v.v’v.v’v.v’v’v’v’v.v’v.v’v.v’v.v’v.v’v.v’v.v’ _
LRI Interrupt Vector

(internal) AN PAAVAN QAR AN

& 6-28. 4R TR
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6.12.8 LT RHER

AR RN AR AR =R B R R DR

BRI ARDIARR A E 2 PR a0(E B B ANFR LR | 1S5 TMS320F28003x LN (#5175 1 R 2 T/}
) “ARIFER Y.

6.12.8.1 I/ 8/ TEEMRTIFER A

AT BN A HUR S Fofth C28x 8 F ERIRML. £ 6-7 Rl T NATAA]— B i e [ ] 42 AR D FEAS U X &
ZNINEATR

R 6-7. ISR I THRARTIAERE N S F B

BB

gkt IDLE ( [RE ) L HALT
SYSCLK &1y ] ]
CPUCLK ] 1145 4%
%1% 5] PERX.SYSCLK [f]#% B17 B 4%
ey
WDCLK BAT IBAT U4 CLKSRCCTL1.WDHALTI = 0 , JUJ#E4T 142
PLL e e, AL AAEHEN HALT ZRT5¢H] PLL.
INTOSC1 fr i #n% CLKSRCCTL1.WDHALTI =0 , Jilkr &
INTOSC2 s e 4% CLKSRCCTL1.WDHALTI =0 , J i
IR A7() e e e
XTAL®@) ke e e

(1) FEAEMTLPM T, (NP A S @ AR . RS2, AR L. AREZER , S0 TMS320F28003x L 417
BIFFBRZETH o “ RGHEH" —F W “CINTEA OTP fikds” — 1.

(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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6.12.8.2 (L IIFER A R BERT /7

BHRENREFSHEN | ESH “EBREMARNFER” £,
6.12.8.2.1 Z PR A N FFESR

B/ME BONME| B
) N N . Tt N PR E 7F 2tysvsc
twwake) [k PRSI E] , SRS S - AJ Ny e Ja
PR E T 2tysyscLk) * twiasw)
6.12.8.2.2 7 A ATF Rt
TEMER HIBAT 24 T IS ( BRIER A U )
¥ WRA KA B/ME BAE| B
M 40t an
REWE (EHRE ) Tnfm f éﬁ s(syscLk) | JEA
W BRE AT 40tysyscLk) * twwake) | A3
SRS A] , M ARMEEE (S S PN 9316t @ mEm
tawaeoLe) | BURFFIRFELRFARIN | ET N (IR ) SISYSoL
i) () TR E AT 9316tysyscLk) @ + twwake)| A
, ok N PR E FF 25tsyscik) | A
Kk H RAM
AN PR E T 25ty syscLk) * twwake) | T3

(1) IXAEESETE IDLE #6842 J5 SERITF AR S HAT IO ). ISR ( FMFR(E S fidk ) BIRATIE SRS EIR o
(2) TN e | 2 SYSCLK S, N2 HRRZS (RWAIT) Rl FPAC1[PSLEEP]I 5 %L .

6.12.8.2.3 T R AFR H B /7 &
% ty(WAKE-IDLE) :l
Address/Data A 46
(internal) X X n “ X X X X

‘ %
\
\
B e—— twwakeg) —

wake® 7 N y—

A.  WAKE "] L2 AT 5 F i 7. WDINT 3¢ XRSn. IDLE $54#U4T)5 , fEMR(S 54 2a1 75 2 5 4~ OSCCLK A ( Hs> ) HIFEIR .
&l 6-29. Z= N A AR B P
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6.12.8.2.4 PR FPESR
B/ME BKE LA
) N N .. |QUALSTDBY =0 | 2t;0sceLk) 3teosceLk)
V3R 4 B FR R AE
bW WAKE-NT) Hg/*%,*ﬂﬂtﬂ , AR QUALSTDBY 50| 8

B (2 + QUALSTDBY) * t;osceLk)

(2 + QUALSTDBY )ty 0sceik) !

(1) QUALSTDBY /& LPMCR #7811/ 6 LB,

6.12.8.2.5 FHUERIF RAFAE
FEHERE M TARRAF T (BRAES AU )
i WA KA B/AME BAME| B
G A AT 2 11 [ AR S
tLexcos, |'DLE F8 4 BINITH XCLIOUT SRR 16teroscn| A
IR A e i
td(WAKE-STBY) ( WAL 115 3) 175tsvscik) + tuwake-nT) | S
RE)
E‘ i = % 1=} %f =Rp~iEa=i g/ P Ly - -
%ﬁﬁ%‘(l:‘{ » AMBMER (S 5 B BT E TR WA
td(WAKE-STBY) ( lﬂﬁ’{ﬁﬁ%%?ﬁﬁﬁ& 931 6tc(SYSCLK) @ + tw(WAKE-INT) %gﬁ
ta(waKE-STBY) M RAM 1 3teosc) * 19tesyscLk) * twwake-inm) | 3]

(1) XAWAGELE IDLE 354 2 JESZBIJFIRTR @ AT RIS (). ISR ( HIMGIR (S Sk ) BITITW RASMEIR .
(2) iZ{EEETNFF L, HE SYSCLK SR, NfFEHRZE (RWAIT) Al FPAC1[PSLEEP]] 541 -

6.12.8.2.6 Al A AR b7 &

(A — ) — = (F) >
} ‘M—(B)—w le—— (D)E)—»| —© ) —
i \ 5 ‘
D
e XK X e
Flushing Pipeline

Wake-up
Signal |
I

‘ |
| STANDBY | X Normal Execution
f f |
| I |
| |
\ / |
I ‘ I
| \

I

f

I

‘ |

} ‘4* twwAKE-INT) —P,
I

I

I

[— tywaKE-sTBY) —

e TLITLI L L LU LT

b typLE-XCOS)

A PUTERIES RS E T AU

B. LPM HmRAHLES , SYSCLK TE3 2 i i 2 fi4F 16 A INTOSCH Wi & . LAEiR A CPU /K 2 R H At A5 &b 45 1 RE 4% 1t il
o

C. SMERIIFEPBERIT. SR, PLL FIE T TMIF AR KM BEa P BIEAL TR, IDLE $843T)R |, fEMefE(5 5L T 75 % 5 1> OSCCLK
JE (R ME ) RISEIR

D. SNBSS IR A R

E. BHXE] GPIO 51 IR (E 5 AT & S/ KPS R . BeAh , U5 5 AT 2 AN KN S T4 SR 75 (5 5 15k B GPIO 51, &%
PEEIMREAT R AN E | IF O T RS2 ROk o, SF T REAN 2R IR I e K

Foo @ — MR WE , B AU,

G. IEWHATEFIT . SRR (WRER ) -

& 6-30. AL AR B
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6.12.8.2.7 {SALELRES FER

B/ME BAfE LY VA
tw(WAKE-GPIO) Jik R R R, GPIO M {5 (M) tosest + 2te(osceLk) JE 1A
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BRE| H#Ar
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t4(WAKE-HALT)

IEIRI[E] , SNBSS AR E] CPU R AT T
UG AR ]

PR - DN AR AL Tim s R 3

7SteosceLk) | E M

MINTENG P - TN AFAR R A IR
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Device T T
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6.13 A%
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13 TEXAS

VREFHI >

VREFLO >

A1/B7/DACB_OUT
A6

A2/B6/CO
A11/B10/C0
BS, BS/GPI020
B9/C7

s

B2/C6
B3/VDAC
A14/B14/C4
B12/C2

Misc. Analog

P HPVIXSELY/ /LPMIXSEL4/

P HPMIXSEL2/ /LPMIXSEL2/

P HPVIXSELO/ /LPMXSELO/

B HPVIXSELL/HNMXSEL1/LPMXSEL1/LNMXSELL

P HPMXSELS/ JLPMXSELS/

y ———
CMPSS1 Input MUX [ac >

P HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO
P HPMXSEL2/ JLPMXSEL2/
P HPMIXSELO/ /LPMIXSELO/
P HPMIXSEL1/HNMXSEL1/LPMXSEL1/LNMXSELL

P HPMXSELS/ JLPMXSELS/

A3
A0/B15/C15/DACA_OUT

B4/C8
Cc14
Cc1

A8
811, B11/GPI021
A7/C3

A10/B1/C10
A9

A4/B8

AL2

AS

B0/C11

P HPMIXSEL4/ JLPMXSEL4/
CMPS52 Input MUX !//
P HPMIXSELO/ /LPMXSELO/
P HPMIXSELS/HNMXSELO/LPMXSEL3/LNMXSELO
P HPMXSELS/ /LPMXSEL4/
P HPMIXSELT/HNMXSEL1/LPMXSEL1/LNMXSELL
s/ /LPMXSELS/
P HPMXSEL2/ /LPMXSEL2/
CMPSS3 Input MUX 2>
P HPVIXSELO/ /LPMXSELO/
P HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO
P HPVIXSEL2/ /LPMXSEL2/
P HPMIXSELY/ /LPMXSELA/
P HPMIXSELS/ /LPMXSELS/

P HPMXSEL1/HNMXSEL1/LPMXSEL1/LNMXSELL

=

CMPS54 Input MUX [

Analog Interconnect

Reference Circuit

ANAREFSEL

VDDA or VDAC ) Filter

INSTRUMENTS
www.ti.com.cn
CMP1 HP Comparator Subsystem 1
CMP1 HN Digital [-® CTRIP1H

~® CTRIPOUT1H

CMPL LN +® CTRIPIL
CMPL LP +® CTRIPOUTIL
L CMP2 HP
— CMP2 HN Digital CTRIP2H
I Filter CTRIPOUT2H
REFHI
ADC Inputs 5
AO to A15 2| Abc-A P2 LN CTRIP2L
= 12-bits CMP2_LP CTRIPOUT2L
<
REFLO CMP3_HP
T CMP3 HN Digital [-® CTRIP3H
——— Filter |—@ CTRIPOUT3H
1
REFHI
ADC Inputs 5 MP3 LN 1@ CTRIP3L
BO to B15 E ADC-B CMP3 LP +® CTRIPOUT3L
g 12-bits
=
CMP4 HP
REFLO CMP4_HN CTRIP4H
— ¢ CTRIPOUT4H
REFHI +® CTRIPAL
ADC Inputs A cchrxlllm LL': L@ CTRIPOUTAL
COto C15 g ADC-C
H 12-bits
<
REFLO
— |
CMPSS Inputs
VREFHI  VDAC
DACA_OUT ’ 12-bit
Buffered
\ DAC-A
VREFHI  VDAC
DACB_OUT 12-bit
Buffered

DAC-B

:

K 6-32. I F RZFHER (100 5[ PZ LQFP )
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VREFHI >

VREFLO >

A1/B7/DACB_OUT
A6

A2/B6/C9
A11/B10/CO
B5/GPI020
A15/B9/C7

A10/B1/C10

Misc. Analog

|

P HPMIXSELS/ /LPMIXSEL4/
P HPMIXSEL2/ /LPMIXSEL2/
P HPMIXSELO/ /LPMXSELO/
B HPMXSELT/HNMXSELL/LPMXSEL1/LNMXSELL
P HPMIXSELS/ /LPMXSELS/
P HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO
>
CMPSS1 Input MUX [0 >

P HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO

A9/B4/C8

A4/B8/C14

A12/C1

A8/BO/C11

A3/B3/C5/VDAC

A14/B14/C4

HPMXSEL2/ /LPMXSEL2/

HPMXSELO/ /LPMIXSELO/
HPMXSEL1/HNMXSELL/LPMXSEL1/LNMXSELL
HPMXSELS/ /LPMXSELS/

HPMXSELS/ /LPMXSELS/

CMPSS2 Input MUX —//
HPMXSELO/ /LPMXSELO/
HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO
HPMIXSELS/ JLPMIXSELS/

HPMXSEL4/ /LPMXSEL4/

A5/B12/C2

==
==
=
B2/C6 >
==
—
=

HPMXSEL1/HNMXSEL1/LPMXSEL1/LNMXSEL1

A0/B15/C15/DACA_OUT

e
B11/GPIO21
A7/C3

L

HPMXSEL2/ /LPMIXSEL2/
CMPSS3 Input MUX (2>
HPMXSELO/ /LPMXSELO/
HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO
HPMXSEL2/ /LPMXSEL2/
HPMXSEL4/ /LPMXSEL4/
P HPMIXSELS/ /LPMIXSELS/
P HPMXSEL1/HNMXSEL1/LPMXSEL1/LNMXSEL1
———
CMPS54 Input MUX ,

Analog Interconnect

Reference Circuit

ANAREFSEL

CMP1 HP

Comparator Subsystem 1

CMP1 HN

Digital
Filter

VDDA or VDAC )

~® CTRIP1H
~® CTRIPOUT1H

~® CTRIP1L
~@ CTRIPOUTIL

r® CTRIP3H
~® CTRIPOUT3H

~@ CTRIP3L
~® CTRIPOUT3L

~@ CTRIPOUTAL

CMP1 LN
CMP1 LP
I CMP2 HP
CMP2_HN Digital
—————— )
I Filter
REFHI
ADC Inputs _?_,
A0 to A15 S|l ADC-A CMP2_ LN
g 12-bits CMP2 LP
x
REFLO CMP3 HP
| CMP3 HN Digital
Filter
1
1
REFHI
ADC Inputs g CMP3 LN
BO to B15 <|| ADC-B CMP3 LP
g 12-bits
=
CMP4 HP
REFLO I cvipa HN
— ¢
REFHI
ADC Inputs 5 (Ejhl\llﬂl:’i LL’:
COto C15 B ADC-C
g 12-bits
=
REFLO
 E—
CMPSS Inputs
VREFHI  VDAC
DACA_OUT [ 2R3
Buffered
DAC-A
VREFHI  VDAC
DACB_OUT 12-bit
Buffered

DAC-B

!

&l 6-33. AT REITHER (80 Ff4 PN LQFP )
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VREFHI
VREFLO

A1/B7/DACB_OUT
A6

A2/86/C9
A11/B10/CO

A15/89/C7

A10/B1/C10
A9/B4/C8
A4/B8/C14
A12/C1

A8/BO/C11

B2/C6
A3/B3/C5/VDAC
A14/B14/C4
A5/B12/C2

A0/B15/C15/DACA_OUT

A7/C3

=

=

Misc. Analog

/=

B HPMXSELY/ /LPMXSELY/
B HPMXSEL2/ JLPMXSEL2/
B HPMXSELO/ JLPMXSELO/
P HPMIXSELT/HNMXSEL1/LPMXSELT/LNMXSELL
D—q- HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO
€MPSS1 Input MUX 2>
Q—q- HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO
HPMXSEL2/ /LPMXSEL2/
S HPMXSELO/ /LPMXSELO/
S HPMXSELT/HNMXSEL1/LPMXSEL1/LNMXSELL
HPMXSELS/ /LPMXSELS/
> HPMXSELS/ /LPMXSELS/
CMPSS2 Input MUX (2>
HPMXSELO/ /LPMXSELO/
== HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO
= HPMXSELS/ JLPMXSELS/
HPMXSEL4/ /LPMXSEL4/
S HPMXSELT/HNMXSEL1/LPMXSEL1/LNMXSELL
> HPMXSEL2/ /LPMXSEL2/
CMPSS3 Input MUX 2>
L@ HpmxseLo/ /LPMXSELO/
L—@ HPMXSEL3/HNIMXSELO/LPMXSEL3/LNMXSELO
L——@ HPMXSEL2/ JLPMXSEL2/
HPMXSEL4/ JLPMXSEL4/

P HPMXSEL1/HNMXSEL1/LPMXSEL1/LNMXSELL

CMPSS4 Input MUX 2>

Analog Interconnect

Reference Circuit

ANAREFSEL

CMP1 HP

Comparator Subsystem 1

CMP1 HN

CMP1 LN

VDDA or VDAC )

CMP1 LP

~® CTRIP1H
~® CTRIPOUT1H

Digital
Filter

~® CTRIP1L
~@ CTRIPOUTIL

CMP2 HP

r® CTRIP3H
~® CTRIPOUT3H

~@ CTRIP3L
~® CTRIPOUT3L

~@ CTRIPOUTAL

CMP2_HN Digital
—————— )
I Filter
REFHI
ADC Inputs _?_,
A0 to A15 S|l ADC-A CMP2_ LN
g 12-bits CMP2 LP
x
REFLO CMP3 HP
| CMP3 HN Digital
Filter
1
1
REFHI
ADC Inputs g CMP3 LN
BO to B15 <|| ADC-B CMP3 LP
g 12-bits
=
CMP4 HP
REFLO I cvipa HN
— ¢
REFHI
ADC Inputs 5 (Ejhl\llﬂl:’i LL’:
COto C15 B | ADC-Cc
g 12-bits
=
REFLO
 E—
CMPSS Inputs
VREFHI  VDAC
DACA_OUT [ 2R3
Buffered
DAC-A
VREFHI  VDAC
DACB_OUT 12-bit
Buffered

DAC-B

!

& 6-34. BT KRG /THER (64 5/ PM LQFP )
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VREFHI > CMPL HP Comparator Subsystem 1
vrerLo [TID> CMP1 HN Digital |® CTRIPH
VDDA or VDAC ) Filter ~® CTRIPOUT1H
Reference Circuit
- ANAREFSEL
Misc. Analog VPl LN ~® CTRIP1L
CMP1 LP ~® CTRIPOUTIL
L CMP2 HP
CMP2_HN Digital
——
Filter
A1/B7/DACB_OUT P HPMIXSELS/ /LPMIXSELS/ 1
A6/B2/C6 2/ /LPMXSEL2/ REFHI
A2/B6/C9 HPMXSELO/ /LPMXSELO/ ADC Inputs 5
A11/B10/CO HPMXSEL1/HNMXSEL1/LPMXSEL1/LNMXSELL A0 to A15 -g | | ADC-A CMP2 LN
= 12-bits CMP2 LP
A15/89/c7 (D> HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO = g
= @
CMPSS1 Input MUX
R = c REFLO CMP3 HP
A10/B1/C10 HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO g . CMP3 HN Digital |-+® CTRIP3H
A9/B4/C8 HPMXSEL2/ JLPMXSEL2/ o Filter @ CTRIPOUT3H
A4/B8/C14 HPMXSELO/ /LPMXSELO/ E I
A12/C1 HPMXSEL1/HNMXSELL/LPMXSEL1/LNMXSELL +
s/ /LPMXSELS/ = REFHI L@ CTRIP3L
ADC Inputs = CMP3 LN
A8/B0/C11 > HPMXSEL4/ JLPMXSEL4/ %D B0 to B15 -§ ADC-B CMP3 LP ~® CTRIPOUT3L
CMPSS2 Input MUX m = =4
© K 12-bits
L@ HpwmixseLo/ /LPMXSELO/ é o’ CMP4 HP
A3/83/cs/vAc (D> HERRGER/ M SELARRRER/ e REFLO v bin 1@ CTRIP4H
A5/B12/C2 > HPMXSELT/HNMXSEL1/LPMXSEL1/LNMXSEL1 | E— r® CTRIPOUTAH
A0/B15/C15/DACA_OUT > HPMXSEL2/ JLPMXSEL2/
REFHI CTRIP4L
LA i = ADC Inputs s CMP4_LN : CTRIPOUTAL
COto C15 2|| Apc-c CMPp4 1P
HPMXSELO/ /LPMXSELO/ =H >
HPMXSEL3/HNMXSELO/LPMXSEL3/LNMXSELO K 12-bits
HPMXSEL2/ /LPMXSEL2/ >
HPMXSELS/ /LPMXSEL4/ REFLO
A7/C3 [T @ HPMXSELI/HNMXSEL1/LPMXSELT/LNMXSELL — |
[Ao> CMPSS Inputs
CMPSS4 Input MUX —
VREFHI VDAC
DACA_OUT , 12-bit
Buffered
\ DAC-A
VREFHI VDAC
DACB_OUT 12-bit
Buffered

DAC-B

!

&l 6-35. AT ARG THER (48 511 PT LQFP )
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CMPSSx Input MUX
CMPXHPMX
CMPx_HPO )
CMPx HP1 |
CMPx_HP2
= 2 ® CMPx_HP
CMPx_HP3 |
CMPx_HP4 |,
CMPx_HP5 7/
N CMPXHNMX
CMPx_HNO | g A -
CMPx_HN1 |4 ¢ CMPx_HN 2
/ 3
CMPXLNMX @
CMPx_LNO |,
CMPx_LN1 |, e CMPx_LN
CMPXLPMX
CMPx_LPO |\
CMPx LP1 |
CMPx_LP2
= 2 ® CMPx_LP
CMPx_LP3
— 3 v
CMPx_LP4 |,
CMPx_LP5 7
Gx_ADCA @ ® Gx_ADCA I
Gx_ADCB @ e Gx_ADCB 5
>
()
(o) 3
w
Gx_ADCC ® ® Gx_ADCC J
A, AIO RTINS
& 6-36. 4%
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6.13.1 B 5| AN Py

3R 6-8. BT I Py AR ERR

ESp 1) | ADC WBRTFRG (ZBEAHR)
S R42 /R AlO #A
100PZ | 80PN | 64PM | 48PT A B c § E % ;ﬁf
VREFHI 24,25 | 20 16 12
VREFLO 2. 27 | 21 17 13 A13 B13 c13
B 1 CMP1
AB 14 10 6 40 A6 ) } CMP1 (HPMXSEL=2) CMP1 (LPMXSEL=2) AI0228
A2/B6/C9 17 13 9 6 A2 B6 C9 | CMP1(HPMXSEL=0) CMP1 (LPMXSEL=0) Al0224
A15 ; A15 - ; CMP1 (HPMXSEL=3) | CMP1 (HNMXSEL=0) | CMP1 (LPMXSEL=3) | CMP1 (LNMXSEL=0) | AI0233
BO/CT 18 " 10 ! - B9 c7
A11/B10/CO 20 16 12 8 A1 B10 CO | CMP1(HPMXSEL=1) | CMP1 (HNMXSEL=1) | CMP1 (LPMXSEL=1) | CMP1 (LNMXSEL=1) | AIO237
A1/B7/DACB_OUT 22 18 14 10 Al B7 } CMP1 (HPMXSEL=4) CMP1 (LPMXSEL=4) AI0232
Bl 2 CMP2
A10/B1/C10 40 29 | 25 | o A10 B1 C10 | CMP2(HPMXSEL=3) | CMP2 (HNMXSEL=0) | CMP2 (LPMXSEL=3) | CMP2 (LNMXSEL=0) | AI0230
B4 3 CMP3
B2/C6 15 11 7 40 ; B2 C6 | CMP3(HPMXSEL=0) CMP3 (LPMXSEL=0) AI0226
B3/VDAC® 16 ; B3 ; CMP3 (HPMXSEL=3) | CMP3 (HNMXSEL=0) | CMP3 (LPMXSEL=3) | CMP3 (LNMXSEL=0) | AI0242
c5 28 12 8 5 - - c5
A3 _ A3 . . CMP3 (HPMXSEL=5) CMP3 (LPMXSEL=5)
18 ; - ; ; AI0229
A14/B14/C4 19 15 1 ; Al4 B14 C4 | CMP3(HPMXSEL=4) CMP3 (LPMXSEL=4) AI0239
g%g;ig&i/ 23 19 15 1 A0 B15 C15 | CMP3 (HPMXSEL=2) CMP3 (LPMXSEL=2) AIO231
B4 4 CMP4
A7/C3 31 23 | 19 [ 15 A7 ) C3 | CMP4 (HPMXSEL=1) | CMP4 (HNMXSEL=1) | CMP4 (LPMXSEL=1) | CMP4 (LNMXSEL=1) | Al0245
HAHIA 213 CMP2/3
35 - - - - AI0249
A5 A5 CMP2 (HPMXSEL=5) CMP2 (LPMXSEL=5)
B12/C2 21 7 A 9 - B12 C2 | CMP3(HPMXSEL=1) | CMP3 (HNMXSEL=1) | CMP3 (LPMXSEL=1) | CMP3 (LNMXSEL=1) | AIO244
HEBIA 2/4 CMP2/4
A12 28 ” s B A12 ) ; CMP2 (HPMXSEL=1) | CMP2 (HNMXSEL=1) | CMP2 (LPMXSEL=1) | CMP2 (LNMXSEL=1) | AIO238
ci 29 ; ; C1 | CMP4 (HPMXSEL=2) CMP4 (LPMXSEL=2) AI0248
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% 6-8. 1HEHL5| A P % (continued)

Expo )] ADC WBRTRG (ZBEHHE)
100 PZ 80PN | 64PM | 48PT A B (o 12 i
E il E it
37 Al0240
A8 A8 CMP4 (HPMXSEL=4) CMP4 (LPMXSEL=4)
AlO241
24 20 16
BO/C11 BO c11 CMP2 (HPMXSEL=4) CMP2 (LPMXSEL=4)
41 AlO253
A4/B8 36 A4 B8 CMP2 (HPMXSEL=0) CMP2 (LPMXSEL=0) Al0225
27 23 19
c14 c14 CMP4 (HPMXSEL=3) | CMP4 (HNMXSEL=0) | CMP4 (LPMXSEL=3) | CMP4 (LNMXSEL=0)
42 Al0247
A9 38 - o 20 A9 CMP2 (HPMXSEL=2) CMP2 (LPMXSEL=2) Al0227
B4/C8 39 B4 cs8 CMP4 (HPMXSEL=0) CMP4 (LPMXSEL=0) AlO236
FeAtagel
B5 32 - AlO252
B5 CMP1 (HPMXSEL=5) CMP1 (LPMXSEL=5)
B5/GPI020®) 48 33 GPI020
B11 30 AlO0251
B11 CMP4 (HPMXSEL=5) CMP4 (LPMXSEL=5)
B11/GPI021®) 49 34 GPI1021
AL R c12

(1) A6 il C6 4311 4.

(2)  Jr.I. COMPDAC/GPDAC ¥R/ . Joi T ADC #ii \i& 2 COMPDAC/GPDAC JEifl: | % 5] 1 E#8H — A48 VSSA MN# . W HE VDAC B4t | 7R %5 | L
BTHE A 1 uF AR,

(3)  IXLLHELISIA L1 GPIO S5 58 B HI Ui A Mt D e

FIL IR A i (AGPIO) — 75,
(4)  DURABENES ; AERBISF5IH.

, N AGPIO. BINELL T , AGPIO AT AGERRZ 5 sl i , BN T IRE A pEE N . ARECEEMER

%2 ADC

120 Submit Document Feedback

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C TMS320F280037C-Q1 TMS320F280037

TMS320F280034

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

13 TEXAS

TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1

INSTRUMENTS TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
www.ti.com.cn ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022
6.13.2 HEUE 5 U
® 6-9. HEEFUH

5B BB

AlOx ADC 5| b i

GPIOx HA ADC e i N\t 51

Ax ADC A i\

Bx ADC B fii A\

Cx ADC C i\

CMPx_DACH LERLER T R 40 HL P DAC it

CMPx_DACL L%+ RS DAC %irth

CMPx_HNy P s T R G P BRI

CMPx_HPy s T R G P EURUE IEFI

CMPx_LNy s T RGN P R A

CMPx_LPy A7 RGURHE P BB IEF A

DACx_OUT 2% DAC Hirth

WAL S A Sl A I

Ji £ COMPDAC T/l . S5HABBI G AL | &5 RS s . ARVEE L | 520 42
VDAC g 2. oSl 2T ADC $i\it 2 T COMPDAC/GPDAC it , #FTEZ A , LiEEHZH
2. WK LS| AR £ COMPDAC/GPDAC HFE#E |, BTSN ECE — 42> 1 uF A S,
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6.13.3 R H#4s (ADC)

IRAL AR Y] ADC FEHLIE 73 HE 30 12 AL IIZVUGET (SAR) 2 ADC. AT a8 MBI IR R “ %", A
FEEEEPE MUX, SREEOREF (S/H) MR IR UCENT R . HH o i B A AR S SC R s . e 4 28 (1 B 7~ i i
PR “OBEER”  WIEH TR FR A SRR A7 as . BRDRRIR O SMBLR R O JE AR R LK
ot ERERIE T,

A~ ADC BEERFAL & — N REERHF (S/H) k. ADC HEHugk ¥t e [ — s EEE 2%, Mseil 24
ADC )5 RAFs ML IZ21T . ADC LSS T8 j5 5) (SOC) ( iE & TMS320F28003x SLH] i## ##5HE AK =
EF o “REBEERZE (ADC)” —E ) “SOC TAEFEH” &) .

4> ADC HAT UL TRAHFIE

YR 12 41

i VREFHI/VREFLO # 5& 1] Eb 51 2 A i Jk i
2.5V 8% 3.3V [ ] ik Py R E L

e T EREE VN

215 16 MEIE KN\ 2 B2 4%

16 MNAIALE SOC

16 N AJ B T ik () 45 B2 1 s

ZAMb R YR

- SIW : BRI E 5

- Jir5 ePWM : ADCSOC A 5 B

- GPIO XINT2

- CPU itHf#% 0/1/2

- ADCINT1/2

TN RIG ) PIE A

5 A i R 3 T

VOAN JE AbFE SR | R A -

- MR AL SR HE

- WERTHEMRE

- HAHWH ePWM BhARTh R ~F . (RSP AT 2 A
- iR SRR REIR R AR

#E

FFARREAETE A AT LTS ADC Hth 518, 3520 “ 51 ECE AT HE” H75 LU E W LL 88 ol F -
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ADC W%l ADC 2523 AE B an i 6-37 Fias.

ADCINO
ADCIN1
ADCIN2
ADCIN3
ADCIN4
ADCIN5S
ADCIN6
ADCIN7
ADCINg
ADCIN9
ADCIN10
ADCIN11
ADCIN12
ADCIN13
ADCIN14
ADCIN15

VREFHI

VREFLO

Input Circuit

SOCx (0-15)

SOC Arbitration

[ ___ACQPS |
& Control ACQPS
CHSEL

TRIGSEL
Triggers

O©WoO~NOOOHAWN—=O :

S/H Circuit

e

ADCCOUNTER

SOC Delay Trigger

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

ADCRESULT
0-15 Regs

Converter I Timestamp Timestamp

" saturate

CONFIG Event

Logic

Post Processing Block (1-4)

Interrupt Block (1-4) I

ANAREFSEL
ANAREFx2PSSEL

K] 6-37. ADC #ith 5 HER
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6.13.3.1 ADC AJf; &1

—4 ADC A& i SOC x| , i HoAh e & 0 i &2 1> ADC Bt 4 Jm i) . % 6-10 Y8 1 24 ADC 2L &
FonT e B A0 -

% 6-10. ADC EWAIEC B 2 571

pril | GRS
s A
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 #& AR
TR A1)

(1) KX E A RDT NS AAFE K ADC BT RE 2 S B ADC 528 TAf. A% ADC i [ 22 5 42 T
TERITRT , 125 TMS320F28003x SEf I #Ia HERZH FAf o “ K% %ds (ADC)” — &)
“CHRRIFE AR #B5r

6.13.3.1.1 {5 54
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

&l 6-38. Huifs SR
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6.13.3.2 ADC ASHIERINF
&#iE

TAEEFEF , ADC Fi NNARFFK T VDDA + 0.3V, U153 ADC f Nt th i~ , 234F 381 Vrer 7TRE
S FTH, X AT RE R AR Veer 344 ADC SN 45 R

#1E

VREFHI 5] b iR EHET VDDA + 0.3V, UUFIfRIES TI/E. i VREFHI 5| #iES b |, Alges
PG PHZE RS |, JF H VREFHI F N EE T RE S TENEFEh A OV, AT 520 ADC #5304 I

6.13.3.2.1 ADC B7&M4
1E HARIE R AE T B AR TG s ( BrAERF U )

2H WA B/ME HAUE BAME| B
ADCCLK ( ¥ PERx.SYSCLK ) 5 60 MHz
L EWER/N
120MHz SYSCLK 4 KE
RAEH (MSPS)
120MHz SYSCLK ( AGPIO 75l 375/ MSPS
i) '
_ \ HA 50Q /MY Rg 75 ns
KL DR (i ACQPS il PERX.SYSCLK —
wE )M Rs 79 50Q 83/ ( AGPIO 5l 90 ns
)
VREFHI s EEiE 24 25330 VDDA v
P ARIEME L = 3.3V i 1.65 \Y
VREFHI®?
PRk RE = 2.5V T H] 25 v
VREFLO VSSA VSSA \
VREFHI - VREFLO 24 VDDA \
PR IEME HL Ik = 3.3V T 0 33 \Y
Fe WK = 2.5V Y] 0 25 v
ML HE VREFLO VREFHI v
(1) TREEDEBAESEH] 1 ADCCLK WIIKEE | AR % ADC RS
(2) NIRRT, SR & VREFHI SIS, BT, HP A RO e R 3RS 0 5] .
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6.13.3.2.2 ADC &%

16 EHARIE RS AT 1 AR RS IS ( BRIEA A UL )

28 WK% B/ME HAE BRE|  HAL

EA

ADCCLK #4414 120MHz SYSCLK 10.1 11| ADCCLK
AR A 500 us

FRY 5000

- ] P S v A X _ s

1 2.5V 1 3.3V 1 [l 2 [A] 1] ek SR Y P 08 3k o A 5000
us
Ko

VREFHI A () 130 pA

Py S 3 v P A D) 2.2 uF

HMRIEAE A E @) 2.2 uF

=Rk g

T R -45 45

U WHBLEEEF LSB
AR -5 £3

Tt iR 22 -5 +2 LSB

I (A 2 R 24 2 LSB

I A R iR 224 2 LSB

ADC i) 25 5 2 0) fr ADC #J VREFHI #1 VREFLO #5#H[A) 4 LSB

ADC [a]{m#s iz 2 0) Fif ADC 1) VREFHI 1 VREFLO #(H [ 2 LSB

DNL %% >-1 +0.5 1 LSB

INL 52 2 +1.0 2 LSB

ADC [AIkE B VREFHI = 2.5V , [fl25 ADC -1 1 LSB

PR
4 VREFHI/ &6 VREFHI = 2.5V | fin = 205 4B
100kHz , SYSCLK ¥ H X1 :

SNR®) P VREFHI = 1.65V ( OV % 3.3V Vil ) | fin= 68.2
100kHz , SYSCLK ¥ H X1 ) B
AhERIM S VREFHI , fin = 100kHz , SYSCLK J5 H 60 1
INTOSC :
4hE VREFHI/P 6 VREFHI = 2.5V | fin = 85.0 4B
100kHz , SYSCLK ¥ H X1 :

THD®)

P VREFHI = 1.65V ( 0V % 3.3V ¥t ) |, fin= 823 4B
100kHz , SYSCLK ¥ H X1 :

SFDR®) AP VREFHI , fin = 100kHz 79.2 dB
4hE VREFHI/PI 3 VREFHI = 2.5V | fin = 70.4 dB
100kHz , SYSCLK ¥ E X1 :

INAD®) P VREFHI = 1.65V ( OV % 3.3V ¥l ) |, fin=

S 100kHz , SYSCLK ¥ [H X1 68.0 B
AP VREFHI , fin = 100kHz , SYSCLK 54 60.0
INTOSC :

41 VREFHI/P9 3 VREFHI = 2.5V | fin = 114

100kHz , SYSCLK ¥ X1, #iEiEHF 2 ADC |

P93 VREFHI = 1.65V ( OV % 3.3V ¥ ) | fin= ,
®) ' .

ENOB 100kHz , SYSCLK JEE X1, Hi@i@EMF:% ADC 1.0 i
{47 VREF #=, , fin = 100kHz , SYSCLK ¥ H P
X1, 5 ADC K
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6.13.3.2.2 ADC $#f4: (continued)
75 H @GR T I AR E VG NS (BRAESA M )

¥ RS B/ME Biikidl )z | BNE L:-P0A

VDD = 1.2V Hifi + 100mV 60

HREIES% (1kHz ')

VDD = 1.2V Hifi + 100mV 57

B EF ( 300kHz I )
PSRR dB

VDDA = 3.3V Eifi +200mV 60

HREIE (1kHz it )

VDDA = 3.3V HIi + 200mV 57

1E3% ( 900kHz I )
(1) % ADC i NKT VDDA I}, VREFHI bR 7 BRS8N, Xa S8 A .
(2)  BIFE R 0805 B /NMUPE A S . AR EIL £20% MR,
(3)  EJIURR/L B2 & E R B EE ST B — 284>, 5 ADC B AT VREFHI 31 BIAR AT 931 B L9 10 353 TR AT REd /b .
(4) [F— ADC A @il MR .
(5) HHAh ADC BEHAR L B IR A AR o
6.13.3.2.3 ADC #I N
#* 6-11 Filfd 6-39 441 T ADC Fg Nt .

x 6-11. GRS H
TiBg R 1&
Cp AN RE E3 EHBH%E 6-12 £% 6-15
R TREFE AR UE | 2.5V PRI 500Q
o m 3.3V RS 8600
c —— SN | 2.5V PO EEEE 12.5pF
" AR 3.3V 14 LM 7 .5pF
Rs FRFR B R A3 500
ADC
Re 5 ADCINXx
J_ Switch R,
AC Cp Ch

MoK b N 55 Brf s SURBHIBC & A , i e REGT DR n., AXEZHEE,
TMS320F28003x L i FZ#I#3 1 K S FHf b “FEUE 2% (ADC)” — &M “IEFREE N RFEEmt a7

n

-

-

%VREFLO \

& 6-39. NI

B i ADC # N ERIREEL | i35 C2000 MCU /7 ADC #p A HEE 1714 N FHAR S
% 6-12. 100 3|} PZ LQFP @B A RS

ADC il el
s B R eE s H

AO/B15/C15/DACA_OUT 9.1 11.6
A1/B7/DACB_OUT 7.4 9.9
A2/B6/C9 41 6.6
A3 33 5.8
A4/B8 3.8 6.3

A5 35 6

H S
- =
Ri]

13
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Z 6-12. 100 5|l PZ LQFP [)4@IE 54 B2 (continued)
ADC 5Ei& Kpl(E)
HBs B gt et B A
A6 3.2 5.7
A7/C3 3.8 6.3
A8 4.1 6.6
A9 3.1 5.6
A10/B1/C10 47 7.2
A11/B11/CO 4 6.5
A12 3.4 5.9
A14/B14/C4 3.8 6.3
BO/C11 4.1 6.6
B2/C6 3.9 6.4
B3/VDAC 75 775
B4/C8 3.8 6.3
B5 3.5 6
B9/C7 3.3 5.8
B11 3 5.5
B12/C2 3.6 6.1
C1 3 5.5
C5 3.6 6.1
C14 42 6.7
AGPIO_B5 32 5.7
AGPIO_B11 3.1 5.6
% 6-13. 80 5|l PN LQFP 4B F 4L B
ADC 5&& Crl(Eh)
e TRty LEBEER
A0/B15/C15/DACA_OUT 9.1 1.6
A1/B7/DACB_OUT 7.4 9.9
A2/B6/C9 4.1 6.6
A3/B3/C5/VDAC 81.9 89.4
A4/B8/C14 8 13
A5/B12/C2 7.1 12.1
A6 3.2 5.7
A7/C3 3.8 6.3
A8/BO/C11 8.2 13.2
A9/B4/C8 6.9 11.9
A10/B1/C10 47 7.2
A11/B11/CO 4 6.5
A12/C1 6.4 1.4
A14/B14/C4 3.8 6.3
A15/B9/C7 7.1 12.1
B2/C6 3.9 6.4
AGPIO_B5 32 5.7
AGPIO_B11 3.1 5.6
128  Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1

TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034

ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022

% 6-14. 64 5|}l PM LQFP HEEHEFAEBEA

ADC 3&i¥ Kpl(E)
AR B2 BB EER
A0/B15/C15/DACA_OUT 9.1 11.6
A1/B7/DACB_OUT 7.4 9.9
A2/B6/C9 4.1 6.6
A3/B3/C5/VDAC 81.9 89.4
A4/B8/C14 8 13
A5/B12/C2 71 12.1
A6 3.2 5.7
A7/C3 3.8 6.3
A8/B0/C11 8.2 13.2
A9/B4/C8 6.9 11.9
A10/B1/C10 4.7 7.2
A11/B11/C0O 4 6.5
A12/C1 6.4 1.4
A14/B14/C4 3.8 6.3
A15/B9/C7 71 12.1
B2/C6 3.9 6.4
% 6-15. 48 5| PT LQFP & EEFEHEE
ADC &% il
Heie s B4R BB L A

A0/B15/C15/DACA_OUT 9.1 11.6
A1/B7/DACB_OUT 7.4 9.9
A2/B6/C9 4.1 6.6
A3/B3/C5/VDAC 81.9 89.4
A4/B8/C14 8 13
A5/B12/C2 7.1 12.1
A6/B2/C6 71 12.1
A7/C3 3.8 6.3
A8/B0/C11 8.2 13.2
A9/B4/C8 6.9 11.9
A10/B1/C10 4.7 7.2
A11/B11/CO 4 6.5
A12/C1 6.4 1.4
A15/B9/C7 7.1 12.1
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6.13.3.2.4 ADC B/

6-40 Eon T 1E F A R~ SOC 1] ADC 4l 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 ) -

% 6-16 5t 1 ADC 28U, % 6-17 5 7 ADC I Fr.

Sample n

! |

! |

|

Input on SOCO.CHSEL W ;
! |

|

|

I

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

|
|
ADCS+H _ [socol | l [ Tsoci | Il !
| | Do | |
svsetk ML ULANL UL LU UL UL LU UL UL UL iU LU Ui,
| i L i L
ADCCLK AR | AN N N Y - S | A B O O O O
| | | | | | |
| | | | | | |
ADCTRIG [0 )| | I L) I |
| | | | | | |
socsocriGsoo) [ | ! oy I L
| | | | | | |
| | | | | | |
ADCSOCFLGSOCT | i T i 1 i E Il E I E E
| | | | | | |
| | | | | | |
ADCRESULTO T i T oid data) i > ™ Sample n i . >
| | | | | | |
| | | | | | |
ADCRESULT1 i i i (o data) i i i i i i i X: Sample ntl >
| | | | | | |
ADCINTFLG.ADCINTxX ! I ! I ! |I I E l E E
| | | | | | |
e L | .
I B Lo | b
| | | | | | |
| | teoc | | | | |
| l¢ »! | | | |
| | | | | | |
| | | | | | |
| L fr o | Do
| [l Lt} | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
& 6-40. ADC B3
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%* 6-16. ADC Kt FS#

5% L

S+H & FFHF ST .

) TEZE DIGE AT | S+H BIZR 38 F R A8 RS s e B I s IR . B4 1] ) (ACQPS + 1) 4~ SYSCLK &
SH HEAE . ACQPS T L&A SOC MMt & |, KUkxtF A [ SOC | tgy A—E AR .

HR RSN BB BT, S+H A LIEAKAE S+H & D45 AT R Bns I HER AR
M S+H & H &5 ] ADC 45 R 847 5] ADCRESULTx #5745 HIIN 1] o

tiat
B S 7E BRI 8] 2 BT E2E ADCRESULTX 27788 |, Bk 0] 2 i i e g SR o

teoc M S+H BHEHE N —4> ADC ¥ef) S+H & H ] LUIT SRR (8] o J5 BERAE i) AEBUF e 45 SR 2 AT 4R
M S+H & 4581 B ADCINT #5& (WSRO ) e,

WK E T ADCCTLY arf7 a4 i) INTPULSEPOS £ , tynt 5 87 3 25 B2 A7 I 3 e 45 R AH — 3K

W INTPULSEPOS 17K 0, tint K5 S+H & CIHIEE A — 3. Wity il 32HL ADC 45 R 4748 ( Hiid

t
INT it DMA SHU ST il SIS A0 ISR SRIFHE I ) | D40 B IR e 4 BB 2 5 (B, K
ZRTIER )

4 INTPULSEPOS £ 0, Jf: H. ADCINTCYCLE Zif##H1 1) OFFSET AN 0, WITE & ADCINT #r&iz
Hi2x47 OFFSET SYSCLK FIAMMAEIR . BLiEiR o] I T 7ERAEHE % S 28 I 2N ISR BifihZ DMA.

#* 6-17. ADC B} 5

ADCCLK T4 SYSCLK &3 ADCCLK A3
ADCCTL2 [fi5y H:.Z/; teoc tiar tinteArLY) @ tiNT(LATE) teoc
) ADCCLK:SYSCLK
0 1 11 13 1 11 11
2 2 21 23 1 21 10.5
4 3 31 34 1 31 10.3
6 4 41 44 1 41 10.3
8 5 51 55 1 51 10.2
10 6 61 65 1 61 10.2
12 7 71 76 1 71 10.1
14 8 81 86 1 81 10.1

(1) 52 “ADC : DMA BT Z 2R Ak, AT TMS320F28003x 2L/if MCU ## 1A iR o
(2)  BRAEHLE , W INTPULSEPOS 5 0, M tiny 7E S+H & G HI—4> SYSCLK Ja Ak 2E. XAl Llillid 5 A\ ADCINTCYCLE #1774
i) OFFSET ki .
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6.13.4 B E LR

6.13.4.1 J5 B 1E/BE5 T HHE T /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

6.13.4.1.1 {5 B A& BRESIRME

EREVUSIT A FIAE (BRAEA A UL )

S PR %A B/ME HAUE BRE Bhr
Tace ARG AR i 15 °C
JR B8]
tstartup ( TSNSCTL[ENABLE] £} 500 us
PRI )
tacq ADC K4} [H] 450 ns
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6.13.5 [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

LR T RAGE T 2 MR R K. BT RABE TS PR 12 2 DAC AN ISR . 1%
TRGEASE MR RS, RS EEMESR T “H” 8 “L” Fox , Hrb “H” REEETF, “L” AARIK
. AN LRSS E R — M i, fER BN 1 B 2 B KT A A s . AR g IEfM N —
ANAR G IS (BREH T CMPSS MZBERMRIEN , ES WU NI EMTFZFHE — % .
TMS320F28003x SEHT i #E#aste RZZFH ) o MENTT AN G ST g fe e 12 f2 DAC K3h. AN
F AR I — AN TR R B B AR, Z IR AR T LA IR VNS S . W R R B RE R, T DA R R
fof . — AR A2 5 LS AT TR % T R s P LR SR I 2R HE 12 £ DAC 1H.

41 CMPSS &% :

o PIAMEL LA AR

o P TIYRAESELUE 12 2 DAC

o ARIER AR

o BRSNS EPWMSYNCPER [A)25
«  fERZIEIT EPWMBLANK § BIERE S

o BEBEBH 5 SYSCLK A%

. REWBUERIL

o BERS LT

o AR PRLE S N it {5 AR i

o TR EEER SNBSS R UE DAC RSN LA A K Tk N
« T[i%$E VDDA i VDAC {EN DAC H:ifi B &

6.13.5.1 CMPSS ##Z&

_ CMP1 HP Comparator Subsystem 1 CTRIPIH e——
e—CMP1_HN Digital CTRIP1H
Filter |-+ CTRIPOUTIH CTRIPIL  &—
CTRIP2H &——
Digital CTRIPIL
° . CTRIP2L &—
° CMP} Lo Filter |-+® CTRIPOUTIL
oLl | ePWM % BAR ePWMs
~  CMP? HP Comparator Subsystem 2 :
e—CMP2_HN Digital CTRIP2H
Filter (@ CTRIPOUT2H !
CTRIPAH @——
Digital CTRIP2L
o CMP2 |N ) CTRIPAL @———
& VP2 1P Filter @ CTRIPOUT2L
|
|
|
: CTRIPOUTIH &——
| CTRIPOUTIL @&—
! CTRIPOUT2H @———
Comparator Subsystem4
o CMP4_HP |
e_CMP4_HN Digital CTRIP4H CTRIPOUT2L &—
Filter |—@ CTRIPOU®H | Output % BAR GPIO Mux
|
4 LN Digital® CTRIPAL :
e_CMP4_LP Filter |-@ CTRIPOUTL :
CTRIPOUH @———
CTRIPOU4L &—
K| 6-41. CMPSS %=
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6.13.5.2 7z &
CMPSS 7 HEE I 6-42 Fiios.

« CTRIPx (x= “H” 8{ “L” ) 15 5i%E# 5 ePWM X-BAR , I T- ePWM BEid i . A 5% ePWM X-BAR £ %5
FHERHC B N Z LS R |, 15500 TMS320F28003x SEH 1155 | #4622 75T i 11 189 748 200 Jik 555 1 ) 2%
(ePWM) — .,

« CTRIPXOUTx ( x= “H” B¢ “L” ) {5 5&EENH L X-BAR , I TAMBES . AXME X-BAR £ E 2 &
I Z VR4 B, 155 TMS320F28003x LT i##5## 14 R ZHF M 0 dH A/ % (GPIO) — % .

COMPCTL[CTRIPHSEL]
COMPSTS[COMPHSTS]
SYSCLK e
SYNCH 1 [ToePwmicEAR
COMPSTS[COMPHSTS]
2 | crripoutH
Digital 3,
4 Filter & s
COMPCTL[CTRIPOUTHSEL]
v R Q
COMPCTL[COMPHINV] .
Ramp Generator
COMPCTL[COMPHSOURCE] 0
COMPSTS[COMPHLATCH]
COMPDACCTL[DACSOURCE] ﬁ)r{
COMPSTSCLR[HSYNCCLREN] COMPCTL[ASYNCHEN]
COMPSTSCLR[HLATCHCLR]
EPWM1SYNCPER 0
EPWM2SYNCPER | ; oo
EPWM3SYNCPER | EPWMSYNCPER 1
o
= COMPSTSCLRLLATCHCLR]
EPWMnSYNCPER | | 4 EUIBEARI COMPSTSCLR[LSYNCCLREN] COMPCTL[ASYNCLEN]
AND
COMPDACCTL[BLANKEN] o] OR
COMPDACCTL[RAMPSOURCE]
COMPSTS[COMPLLATCH]
EPWM1BLANK
EPWM2BLANK
EPWM3BLANK 3 Digital 5 COMPCTL[CTRIPLSEL]
EPWMnBLANK | Filter ETRIBL
—— COMPSTS[COMPLSTS)| . Femmres

COMPDACCTL[BLANKSOURCE]

SYNCL
ASYNCL

COMPCTL[COMPLINV]
COMPDACCTL[SWLOADSEL] COMPCTL[COMPLSOURCE]

CTRIPOUTL

SYSCLK

COMPCTL[CTRIPOUTLSEL]

& 6-42. CMPSS B HiEE
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6.13.5.3 CMPSS #S##ERIN /7

6.13.5.3.1 LA B S R
R VGBIT A TG (RIS G )

248 TR B/AMA AU BAAE L XA
TPU | Lt 500 us
LLA% B34\ (CMPINX) 3 0 VDDA Y
DU N R IR (A% i iR 2 fIRFERRE | SARE AL E Y 50mV -20 20 mV
1x 4 12 20
2x 17 24 33
B LSB
3x 25 36 50
4x 30 48 67
o " INPREI 21 60 s
CMPIN 505 RS GPIO o i) | V. 165V %
R R (8.25mV/us) 30 ns
PSRR PR YA LG #ii% 250kHz 46 dB
CMRR AL L 40 B

(1) CMPSS DAC HIfERfiE N H 2 /IR O FEME . BRI | IRV 48 CMPSS DAC ki i KT A8k . RIS H T B L s i N JRC &

CMPSS HuBas PN R HE s B AR

Z1E
CMPSS #ii N LR FHE T VDDA + 0.3V, PAIfRIER TA/E. Wik CMPSS 4 Nt s, P BH %
HEL B P R LA s 5 /0 5 IR 25, B2 AR 5| B H iR [ 1) VDDA + 0.3V DL . RS, N Est
AR NKG AT BRE | JFREAE R 0.5us WEEIRZE VDDA BLF. fEbZ G, HWEES T e T thdm
HARIEREE R, HARE T HoAth b 28 N\ 1ME -

|
:d—h— Input Referred Offset

| |
CTRIPx | |
Logic Level | I CTRIPx = 1
A |
|
|
|
|
|
CTRIPx =0 |
| | . COMPINxP
T T Ll
0 CMPINXN or Voltage

DACXxVAL

& 6-43. CMPSS b s I N AR R R &

|
:4—»1— Hysteresis

| |
CTRIPx : :
Logic Level | | CTRIPx =1
A < < >
r N
A 4
CTRIPx =0
| | . COMPINXP
T T »
0 CMPINXN or Voltage
DACxVAL
& 6-44. CMPSS L8R #
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6.13.5.3.2 CMPSS DAC ##s B S48
R VGBIT A TG (RIS E Y )

S8 WA B/ME g Bl B XA

CMPSS DAC #ij i i [l P EE 0 VDDA v
A HEHE 0 VDAC®

s i R () -25 25 mv
s 2R iR 2 () 2 2| FSR i/t
##45 DNL L5 IE i A4 >-1 4 LSB
#3 INL U I3 A -16 16 LSB
R[] i AR R AL R AR E 3 1LSB 1 us
Sy HEEe 12 iz
CMPSS DAC 41 41 CMPSS DA RFIB A IR
CMPSS DAC T-#ili[](?) 200 ns
VDAC i i 24 VDAC et 24 258 3.0 VDDA v
VDAC 1) 24 VDAC N3N 6 8 10 kQ ,
(1)  BELIULERMA U RRZE
(2) fELLEAR Bk S — B N, CMPSS DAC firt il g L3RR 2 .
(3) IR CMPSS Bith.
(4) 4 VDAC > VDDA I , Kkt Hi kA VDDA
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6.13.5.3.3 CMPSS =% K&

4500

Actual DAC Output
Ideal DAC Output

4000 p=—

2500 - e

2000 f— -

DAC Output (LSB)
\

1000 |~ /

w7

1 1 1 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Programmed DACVAL (LSB)

& 6-45. CMPSS DAC #& &R E

.
Actual DAC Output
Ideal DAC Output
P e Y
e
3500 f— e
-
- '/>
- 7
3000 -
—_ 1///
@ A
8 o~ ///
El P = — Ideal Gain
3 e
Q 200 e — Actual Gain
g -
,/
,///
1500 f= ) //
-
;’/
//V
1000 - o
.»/
] S -
L 0] v
0 1 ] ] 1 1 1 1 1 ly. ——-Y
0 50 1000 1500 2000 2500 2000 3500 4000 4500
Programmed DACVAL (LSB)
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Actual DAC Output
------ Endpoint Corrected Ideal Linearity
Ideal DAC Output

4000

3500 =

3000 =

o
& 2soof-
3
Q 2000 p=
<
a i

1500 |- e %

P
1’;/' i
e
1000 - e
1{/”/
sof- 7 a
A
: ] ] ] ] ] ] ] ] Iy
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Programmed DACVAL (LSB)
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6.13.6 ZZ st #3% (DAC)

Zzrh DAC FEER i — AN S 12 7 DAC Fl—AN1] LABREh &0 36 6 8 1B HU s b 2 4 Rl . v 7 XD L s 7R A 5 vy
Rtk , BT DLLE S gk R /N R o R R R 2 A AT AT . % T2 DAC W E &1 | 155 “ 420 DAC H/S 3
PEANE P #6845 Z&vh DAC J&—FPiEH DAC , ol H TAE R E R HIEBCS I E |, fliniEsZzk . . =M
&, BES N DAC (272 vl S RIAER , AT L5 EPWMSYNCO FHAE [ .

A DAC B LL R

o 12 fipHER

o AR ME HLE YR

o {FHANES VREFHI B X1 Fi1 x2 388 25 1

+  Bef 5 EPWMSYNCPER [A)

DACCTL[DACREFSEL]

ANAREFx2P5
VDAC
\k T o

165V |, DACREF
1 —
Inte rnil:illftcifittarence O/C N 1
25v_ | 0 ‘
ANAREFxSEL VREFHI

VDDA

SYSCLK—| > DACCTL[f/ﬁMODEJ \
DACVALS +—|D Q

0 ¥
" : DACOUT
| DpacvaLa 12-bit Amp

DAC (x1 orx2)
D Q 1

EPWM1SYNCPER

0 (9
EPWM2SYNCPER 1 EN
EPWM3SYNCPER , VSSA VSSA

DACCTL[MODE]
EPWMnSYNCPER 0 (Select x1 or x2 gain)

DACCTL[SYNCSEL]

&l 6-48. DAC i HER
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6.13.6.1 22 DAC BN F

6.13.6.1.1 &1 DAC E1T4M:
EREVGEIT M N INE (BRIESaw ) (M

E 20 W& B/ME B kil BAE L::W0A
RL AL B 7 %% () 5 kQ
CL B 100 pF
) R =5kQ 0.3 VDDA - 0.3 \Y;
Vout A 2t RV O
R =1kQ 0.6 VDDA - 0.6 \Y;
FerEHE®) VDAC & VREFHI 2.4 2.5 8% 3.0 VDDA \Y

(1) SR RAE VREFHI = 3.3V il VREFLO = OV NI , BRAE A 4MNER . 76 VREFHI = 2.5V il VREFLO = 0V 41 R % it/ ME ATk
(B AT IR ERAE

(2) DAC 1T LABRZEh AR/ 1k Q MIBHME AR |, [Hf) H Y Bl 2 32 B0 R .

(3) KA DAC MLkt Mt . DAC AT~ B B LUM U | {H bl T2 ISR, b LSS R S

(4) AT 3K PSRR AL , VDAC 5 VREFHI i/ VDDA.

6.13.6.1.2 & DAC B 45
ERVGEAT M NINE (BRIESAU ) (D

e 24 \ WA B/ME HAUE BAME L -XivA

EH
IR 12 fr
R B R -1 1 mV/vV
Bk e & 15 V-ns
o A e T R o O3V 3V VMR 2| s
S L R S L5 174 R o 0TSV TR 16 us
P R 4% M 0.3V El| 3V B 1) 1 1% % 2.8 4.5 Vips
S R ke Sk Sl B

1k Q fi#k 557 ns
e PNCI L VDAC 5 VREFHI 160 200 240 kQ
TPU [ &b%ﬁ%?ﬁﬁﬁ 500 us

PR s AR 2 5000 us
Btk
i#% % iR 2 Lap) -10 10 mV
Gain HaiRz®) -2.5 25| FSR EH4rtL
DNL o ARk @) L 1E 3 -1 £0.4 1 LSB
INL Uy ARtk CLFE IR 3 -5 +2 5 LSB
R

%}D\ l 00Hz % 100kHz HIF4 600 LVims
B W 7 I 7

10KkHzZ o [ e 75 25 15 800 nVrms/ ¥ Hz
SNR (34 1kHz , 200KSPS 64 dB
THD SRR 1kHz , 200KSPS 64.2 dB
SFDR TR AT 1kHz , 200KSPS 66 dB
SINAD {208 L 2k 2 G 1kHz , 200KSPS 61.7 dB
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6.13.6.1.2 27 DAC HL<(4¥M (continued)
FERVGSAT M RS (BRAES A3 ) O

B WA B/Ma T s mpr
PSRR ML L) R " L
100kHz % ®

(1) MG RTE VREFHI = 3.3V fil VREFLO = OV IS/ , BrAER 4N . 7E VREFHI = 2.5V fil VREFLO = OV £ F i e/ Ma Fil g K
AT IR B RAE

(2)  #AHIEZEH DAC ik,

(3)  MEZRRE AL TR A A,

(4) DAC i /& s

(5) VREFHI =3.2V , VDDA = 3.3V DC + 100mV iF3%.,
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6.14 = HI5M

6.14.1 SRR BK 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
2

6-49 B~ T ePWM e, K 6-50 Ex T ePWM BhASH N g4z .
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Time-Base (TB)

XLEH R H ePWM 37tk (DC) TR TRIPIN 4 A 1 P42 1R .
& 6-49. ePWM THEELAI AR N 5B M5 5 BE

TBPRD Shadow (24) TBPRDHR (8) EXTSYNCIN ePWM | EXTSYNCOUT
TBPRD Active (24) SYNC 1=
Scheme
L []_ CTR=PRD
EPWMxSYNCI_[ |
= TBCTL[PHSEN] / TBCTL[SWFSYNC]
Counter q—o\o DCAEVT1/sync®
Up/Down
(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
CTR=CMPD—»
Counter Compare (CC) v v : (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 vV HiRes PWM (HRPWM)
CMPAHR@®) | |+ L — — — — — — — — |
CMPA Active (24) »l ADCSOCAO
| | —»ADCSOCBO
CMPA Shadow (24) EPWMA |t — ——fpt —— — — BN EE—— T» ePWMxA
|
[T CTR=CMPB | | Dead PWM Trip | |
» | 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@®) | — — — — — — —
o
TBCNT (16) _[].CTR=CMPC CTR=ZERO —¥] EPWMx_TZ_INT
> —-—— = —— «— TZ110 TZ3
» | DCAEVT1.inter —
. «— EMUSTOP
CMPC[15-0] \\ 16 | DCBEVT1.inter |—>
F o
| 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)
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GP,IOO » Async/ >
° Sync/ Input X-Bar
° Sync+Filt
GPIox —pp| SYMCTTIENL
[TTTTT] Other Sources
O« MO 7
ECEEER ERBEEEEEEE
522228 2882222280 INPUT[1:16]—
zzzzzz 2223%%32%5%%2 :
YYYVYY | [ VY
XINT
»{ XINT2 >
i P XINT3 »
Wrapper(s) — .
e |4-EXTSYNCINT XINT5 CLA
Sync Chain [€CEXTSYNCIN2
> TZ1 EPWMINT
TZ2 TZINT >
TZ3
TRIP1
» TRIP2 4— EPWMx.EPWMCLK
TRIP3 4— PCLKCR2[EPWMX]
TRIPG [4— TBCLKSYNC
INPUT[1:14]—> » %:Eg [ €— PCLKCRO[TBCLKSYNC]
CMPSSx.TRIPH—p] TRIPY
CMPSSx.TRIPHORL— »| TRIPS
CMPSSx. TRIPL—P> »| TRIPO Al SOFM —
ADCX.EVT1-4—p» TRIPIO o [Er]
ECAPX.OUT—y i\é@f > TRIPT1 Modules P
SD1.FLTx.COMPx— TRIP12 [FLT]
SD1.FLTx.DRINTx—p]
EXTSYNCOUT— ADCSOCAO Select
ADCSOCx—p )
CLAHALT—Pp] —»| ADCSOCBO Select
Reserved—» TRIP13 SOCA
ECCERR—| TRIP14 " ADC
PIEVECTERROR — TRIP15 SOCB rapper(s)
EQEPERR—P TZ4
CLKFAIL—p| TZ5 EPWMSYNCPER * DAC
EMUSTOP— TZ6 >
Blanking Window CMPSS

& 6-50. ePWM B34 N3
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6.14.1.1 ePWM &< #ERIN 7
BHRENREFSHEN | ESH “EBREMARNFER” £,
6.14.1.1.1 ePWM B} FFER

B/AME EBANE| #br
B 2tEPWMCLK)
twsyncin) EEZ PN Ui EEZ 2t EPWMCLK) JEIA
N PR B £ teepwmeLk) + twiasw)
6.14.1.1.2 ePWM JFcH4 1
ERVUSIT A T IAE ( BRIEA B UL )

() B/AME  BOANfH|  HAL
twpwm) Wk RS [A] , PWMX % H 78 B SR HL S 20 ns
twisyncouT) I 25 ik 5 P 8te(syscLk) JE

FEIRMFA] , BRARH N BLE E) PWM 586 = B P
taz-Pwim) FEIRIA] | B N IOE 2 PWM 581K B 25 ns
FEIRAFIA] , BhAS SR N BTG 2 PWM =BT
(1) 3I_E 20pF fi#k.
6.14.1.1.3 BkiW XN\ BH 7
HRENIR BRIV | G350 @A FPER” &,
6.14.1.1.3.1 Bt/ X HHA R TER
B/ME BKE| HAL
i 1teePwWMCLK) JE
tw(rz) Jikr R G 1), TZx AR LT L 2teEPWMCLK) JE3
PR 2 1teepwmeLk) + twaasw) A

6.14.1.1.3.2 PWM E A FFHER /75

e /NN N N S\
\

tu(rz) " "
“—"L tyrz-pwim)
®) N
P X X
/

A. TZ:TZ1. TZ2. TZ3. TRIP1 Z TRIP12

B. PWM 2SN PWM 31, TZ BT HET 5 PWM 31 BIFRS BT PWM 1S 5t .
& 6-51. PWM & [HASHHIE
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6.14.2 S PR IKFE 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

£7 o
6.14.2.1 HRPWM &< H RN /7
6.14.2.1.1 H/HEE PWM HHE
¥ BuME Mg BokfE| AL
BB E R (MEP) K0 150 310) ps

(1)  MEP BKA SR Vpp E R AL SN Bk . MEP 5 K8 Bt I B2 A T AR I A BR800, B B2 ) T B el ) T s T i/
8 HRPWM R ) BT REZAE A MEP LU X 7 fb 4% (SFO) fliit Bt Thag. A RERAMHI T SFO ThEEMEAER | S
Tl A SFO ThaeH B 7 HRPWM g7 3h 35154~ SYSCLK A MEP 4.

6.14.3 5} ADC #3153 B S BAR AN Fr
6.14.3.1 5/ 35 ADC ¥ # /550 7F XApFtE
FERVOBAT 26 R (BRIESA U )
E S B/ME BAE B fr
twapcsoct) ‘HJR?EPH?;f\Hﬂ‘I‘ﬂ , ADCSOCxO fiHiF 32t svsciLk) JE3

6.14.3.2 ADCSOCAO 2 ADCSOCBO #//7/&

, ™ twiapcsoct)
ADCSOCAO ! |

or \ ! /
ADCSOCBO

& 6-52. ADCSOCAO =i# ADCSOCBO I /%
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6.14.4 1R EI3HIR (eCAP)

eCAP HHL AT I T MBS (O ERf THIN JEF EE I R G 4 F E1 HRCAP 24 2 2%,

eCAP HIMN FHAE -

o TEREEAUMEE I (Bhn ik R R AR B B A IR RS )
o LB AR BRIk v 2 TR PR R S A T DU

o KRR BE S 0 R AR G A

o FERREOR B 5 S L g AT F IR R A TR R Y LA B R R R R
eCAP BB AL 35 DL R R

4 AR R EET AR (B 3246 )

WGWIEER | 2 R BEVUAN T A T ECR L S

X 4 ASFAE P AT A — N SR AT A e

FLCREEZ IS 4 A FAF i AL
FEVUIRAEIA G o Hh i B AR AR I T K
2 XTI [F) R 52

ZE0r () BT AR 4
s LR YR E L T AN 5|
AR T RER AR , eCAP AT L B N HliE PWM HiH (APWM).
1 2% eCAP M Th g 0 25 eCAP B 2838 | 38hn 7 LA R4 -
o FHR R E AL
- [A] ECCTL2[CTRFILTRESET] 5 A 1 ¥iGEFHAFEP &% BB AT ER b Wibr & . ZALZAL T
WAL AT RIS .
o RO EERRASAL .
- BT S (ECCTL2[MODCTRSTS]) fE/n$ Rk Ma i i #2547 8« /£ 0 25 eCAP H | TGy AITEAL
B BRI AR A
* DMA fi & 5
- eCAPXDMA #i3hA—> DMA fii & %% . CEVT[1 - 4] 7] LAFC & &y eCAPXDMA [F)J5 .
o HMINZEE R
- ECCTLO[INPUTSEL] #£$ 128 MaAE 52—
* EALLOW {4
- EALLOW fR¥ LN InB| S A7 4% . N T 4EFFS 0 2% eCAP IR | 1ERCE
DEV_CFG_REGS.ECAPTYPE LA iX $e 25 47 88 A2 (-3

2 %% eCAP [{HH#EThAEIEIL 1 25 eCAP B EMh5s | 890 1 LU R4
* ECAPXSYNCINSEL % {745

- NEF eCAP ¥ T ECAPSXYNCINSEL 771745 AL MT SYNCIN. £/~ eCAP 1 LI — A~ H )
SYNCIN (Z5.

eCAP i NiEid i A\ X-BAR E#F{F{ GPIO i A . APWM %itiidid GPIO £ & H 2 % X-BAR
OUTPUTx i B iE#:3] GPIO 5. {5 GPIO %A X-BAR #4yF1 GPIO #;/4 X-BAR. CLB X-BAR. CLB #;
Hi X-BAR Fll ePWM X-BAR 3%

eCAP Bt i1 PERX.SYSCLK it

PCLKCRS3 7 {745 H1 i £ G2 (ECAP1 - ECAP3) 1] Hufli ¢ [1] eCAP #ib ( LASKBUIKTh#Ei21T ) « EAIH
ECAP1ENCLK #E NACHLSF |, RIS G 2 oG
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6.14.4.1 eCAP 1 HRCAP 7 #z/5

(— ECCTL2 [ SYNCI_EN, SYNCOSEL, SWSYNC]

ECCTL2[CAP/APWM]

CTRPHS | e ———— -
(phase register-32 bit) | APWM Mode |
ECAPXSYNCIN —p] Q | |
5 OVF|— CTR_OVF | |
2 . _ CTR[0-31] —p]
ECAPXSYNCOUT «¢—] TSCTR | PWM
(counter-32 bit) | | Output
RST Delta-Mode PRD [0-31] ——p] Compare (— X-Bar
| Logic |
| CMP[0-31] ——p)
32 |
| ‘J |
» CTR[0-31] | CTR=PRD |
| CTR=CMP <— |
32 | _____________ 1
——“ PRD [0-31]
HRCTRL[HRE] ECCTL1 [ CAPLDEN, CTRRSTx]
32 (
> 32 LD1 ’
CAP1 o ¢ |, Polarity
(APRD Active) Select
>
APRD 32
shado VAR _
HRCTRL[HRE] Y 32 CMP [0-31]
32 HRCTRL[HRE]
i 32 CAP2 LD2 | Polarity
(ACMP Active) LD Select . Other
Event [127:16] [4——— g0
Prescale
A Event
32 ACMP -
qualifier 16
HRCTRLIHRE] shadow ECCTLI[PRESCALE] |  [15:0] )'("g“'
-bar
32
> Polarit;
32 CAP3 LD3 Sele c{
(APRD Shadow) LD
HRCTRLI[HRE]
32 \L
d 32 CAP4 b LD4 P Polarity
(ACMP Shadow) Select
/ 4 Edge Polarity Select
Capture Events . ECCTL1[CAPXPOL]
<
CEVT[1:4]
ECAPXDMA_INT
[«— ECCTL2[CTRFILTRESET]
Intgrrupt Continuous /
Trigger Oneshot —» MODCNTRSTS
ECCTL2[DMAEVTSEL] ;I';Z ¢ CTROVF Capture Control
ECAPx Control CTR=PRD
(toePIE) ¢ CTR=CMP
DE— ECCTL2 [ REARM, CONT_ONESHT, STOP_WRAP]
Registers: ECEINT, ECFLG, ECCLR, ECFRC
SYSCLK — Capture Pulse
A
HRCLK —® HR Submodule””
ECAPX_HRCAL <— HR Input
(to ePIE)
A.  HRCAP FHHIFIELE T eCAP #EH LA H ; AEXFIGEAL T | ALl W PR 2 B 50 F S AR 1
&l 6-53. eCAP 1 HRCAP JiER]
148  Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

1§ TEXAS TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1
INSTRUMENTS TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
www.ti.com.cn ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022

6.14.4.2 eCAP [F#

TR —AN AL SYNCIN J5 , eCAP #Er] LEAHFIZE . eCAP [ SYNCIN 5 AT LA #44: [7] 25 4 N\ B A1 [
SN, AEE LS ANE ST kE EPWM. eCAP 8¢ X-Bar. 1K 6-54 fi/~ , SYNC {55 H ECAPx X
ECAPXSYNCINSEL[SEL] fir H i1k £ 5E o

ECAPXx
Disabl »
e ei e ECAPXSYNCIN
|
ECAPxSYNCIN | EPWMxSYNCOUT
( ECCTL2[SWSYNC >
Signals i CTR[=PRD ] ECAPXSYNGOUT R EXTSYNCOUT
(EPWM, ECAP, ! Disable
INPUTXBAR, ...) | Disable A
|
—p{0xn SYNCSELECT[SYNCOUT] |
[ EccTLaisYNGOSEL] |
ECAPSYNGINSEL[SEL] |
&| 6-54. eCAP [z6 7%
6.14.4.3 eCAP B HIERITIF
6.14.4.3.1 eCAP B FER
B/ME A BXE k¥
Y3 2te(syscLK)
twicar) KA Nk o8 [ 2te(syscLK) ns
TN B 2 tesyscLk) *+ tw_gasw)
6.14.4.3.2 eCAP FF- R4tk
TEREUUEAT A TS ( BRIESA UL )
e 218 B/ME JAU(E BNE L:<¥ivA
twapwm) ‘HJRY*%’@?NI‘@ , APWMXx i H = FL PG FL T 20 ns
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6.14.5 H ¥R AR (HRCAP)

eCAP3 B r] LIRS B N 70 HF 5i 4 (HRCAP) T4, HRCAP Rk u] DL 55 FR G o 5720 (0 ik b 2 ) )
A2 . 1% T HEGE eCAP 1 SRELHUEHE 1) 7 | 5 0 38 HRCAP B LL BATVF 2 M9 T BE -

HRCAP [¥))5; FH AL

FH 2% A

Jok i 1) ) A R v 3 R R A A | S L =

(AN RER =y

W A 2R )

FE—/ PR B I S b H

7 ) A

o SEE

HRCAP “FHiH L5 LR R

o FEAER A HER R o R AR N AT K T e

246 5 5 2k i 47 12

HEEL “— IR R

1E R B ek B 42

A VR PE R A% TP ik v B R SRR U

o T RE AR S i SR B i R A A

o fEAHIN X-BAR FATA 5] E1_L 35 ml {5 b 21 2 i B B R
HRCAP FHEHAL & — AN 0 HE R P I8 DA A — M HERR . R HESR 701 HRCAP TR E A 15 5 (149 B 8] 18] [ N R 4
HOHHE , ANAEAE “HRITEEE” o BT HRCAP FHIHELTE A F 5 HAH N eCAP A g4, K Ik i R4 F
HRCAP , AR [ eCAP ¥ AA A .

FEAN SCHF R 0 R A I I AR LA DL BT ) e B R

« N eCAP KT Tl

o EOHERKEZ

o LR UE K

6.14.5.1 eCAP 71 HRCAP 7 HE/&

5 5 HRCAP JHEE | i 2 %) S #7044 (eCAP) — 5 [¥) eCAP A1 HRCAP JiHE[E].
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6.14.5.2 HRCAP B ¥ #ERIN 7
6.14.5.2.1 HRCAP FFa&454

FERVOSAT M T (BRI AT )

¥ WAL A B/ME HRE BAE E: XA
PN ULz 110 ns
K () @) 0) @ MR K < 5us +390 540 ps
o B K > Sus +450 1450 ps
%% [% HRCAP ¥
i T 2 R
R 300 ps

M
@)
@)
4)

6.14.5.2.2 HRCAP E%

HRCAP Result
Probability

A.  HRCAP fif%RE

Accuracy

{11 100PPM R G a5 SR AHHME |, IR ae A& L ELH52 M HRCAP FS
A b - b TR B - R e R
T Vig RV Z I 25, SRAEAR SR B e — 20 AR B o IR AR T35 5 AR R 3
i EASUE F T e il I ) e e fr 0 6

HRCAP’s Mean

o

Seee—— (- - -

Actual
Input Signal

FEEE - MINE 'S5 5 HRCAP S A MH 2 IR i TR 22
HBE: HRCAP A SE L, UAbRHE 22 TR 4 i -
PR BN .

Precision
(Standard Deviation)

el HMEFR A AT U HT UR R IEA

&] 6-55. HRCAP X5

Resolution
(Step Size)
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2 7.4

Typical Core Conditions
—— — Noisy Core Supply

1.8 — 6.66
—
/
A

1.6 // 5.92

1.4 — 5.18
< / / %
§ 12 — 444 ¢
kS S
® 3
2 g
el
5 37 ©
g 7
a &

08 L v 2.96
/ /

0.6 /‘ 2.22

0.4 / 1.48

0.2 0.74
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Time Between Edges(nS)
A BRI PR BT AMBERT R S
AMEFE RN AZ R © DN IIR] , PA PYAZ I B L — N ] A S AR .
C. 1.2V HJFEHL I B R B R B & T8 HRCAP st 22 Bt NyERHIIR 1.2V BIEFEEN , JF M H HRCAP I C 5 KRR & il
WD T TR AR (A B R RIAE R B Ry )

&] 6-56. HRCAP Frfifmz= it

w
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6.14.6 HIRA EX LA K (eQEP)

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

1% eQEP /ME LS A N EERE S T (ES A 6-57)

o EPXHEEAS G I AT RSN %2 ( GPIO MUX H—#4) )
o IEXARILEHG (QDU)

o FTALE N A7 B TR R I # T (PCCU)
o TGN S E A AW BT (QCAP)
o FH T R I I SR B (UTIME)

o TR KEKE T4 (QWDOG)

o ERHAGER A (QMA)

System
control registers

To CPU
EQEPXENCLK
SYSCLK 2
o Qo
@
©
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 et 16
9rLs o EQEPXAIN _EQEPX_A
y iWDTOUT | | QMA| EQEPXBIN _EQEPx B
piE |« ] EQEPXINT . QCLK )
b © QDIR
32 = 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

Kl 6-57. eQEP HHEE
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6.14.6.1 eQEP B ¥ RN /7
BHRENREFSHEN | ESH “EBREMARNFER” £,
6.14.6.1.1 eQEP K} fFEsk

B/ME BAE|  HhL
EEAY 2t

twQePP) QEP i N\ A 11 i i — C(SYSCLK) i
S NP2 R R 2[te(syscLk) * twiasw)l
o X M 2tysyscLk

tw(INDEXH) QEP 2 51 i\ fa B i ] —~ — ol ) i
SR ERFF L 2tysyscLk) * twaasw)
‘ EEAL) 2tesyscLk

twNDEXL) QEP % 51 % A\ 1% HL~F- i i) — i ) JE 3
S NP e £ R 2tysyscLk) * twoasw)
o X 251 2tysyscLk

tw(STROBH) QEP J3 i 1] — oSYSCLY e 3
S NP e R 25 2tysyscLk) * twaasw)
\ EPAU) 2t(syscLK

tw(sTROBL) QEP 338 iy \ A # T i [7) — o ) 341
it N PR 58 R [H) 25 2tysyscLk) * twaasw)

(1)  GPIO GPxQSELn 5544 H T eQEP AN 5| 1.

6.14.6.1.2 eQEP JF 24¢1%
TERVUSAT 54 TR ( BRAES AU )

¥ w/ME BAE|  Bfr
SEIRIRE] | A1 b B A RS 4 Stesysciky| S
FEIRIF ], QEP iy NILE B 7 B HLEL R A Ttysvysciky|  ANEM

taeNTR)xin

tapcs-ou)QEP
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6.14.7 =-A JEWBIEIR (SDFM)
SDFM %5
o A SDFM FEd A\ L5 R

- &4 SDFM B U4 =- A Hdlafm A5 ( SD-Dx , Hrp x = 4)
- B4 SDFM B U4 =-A I8P A Gl ( SD-Cx , Hrh x = 4)

o SCRRASIE TG B U A S AR
- K0 o B I Bl R A T R S A R
o 3~ SDFM AREAT PO ST ) e B IR B 2% ( EbRas ) Hoe -
- %T DUANAS [ () 9 % 2R A% 4% (Sinc1/Sinc2/SincFast/Sine3) i i
REE A IR E 25 1 AIRAR 254 AR PR 4% 1
1. PN b PR R L s (T RIEB A 251 )
2. PANMSLE R RRBE RS (T RRE &)
3. —AMMSZRIE Rt s (Tt eCAP Bl 54 /A )
- LI AU 2S G OSR i (COSR) Al 4wfE 1 & 32
o 1A SDFM A PU/ N7 () v e B W) e i 2% ( BdiiEdias ) s -
- FRBEIUANAS [ I 22K A% 4% (Sinc1/Sinc2/SincFast/Sine3) 1
- ;E&%Ei;ﬁ?sz%%é-@fuaﬁ OSR 1 (DOSR) " 4wfE N 1 & 256
- Relg )a B AR A O DR s A ( B A AR )
REfAd FH = )8 28 RE (MFE) 28k PWM 15 55k [F] 25 SDFM BEH I DU/ 357 08 3 2%
. i&%&«ﬁ&%ﬁ%ﬁTWﬁ 16 firek 32 7 FER.
o YRR A T B A W g FIFO SIS/ I T4Y . 1% FIFO HAG DL R -
- WIgpEds (e ) A —> 16 ¥ x 32 /i FIFO.
- FIFO A {E1A 2 n] g A2 20 A B i 4 <514 5 Hh I CPU.
- FIFO Z 5 [H b Thae - sehe Zms et HF , HE W3 PWM [F2{55 (SDSYNC). — H i 3
SDSYNC H1} , & TERA 3t 4 F- A FIFO.
- KR DE g AT LAUA 16 ek 32 AR,
] AR RN B B U 28 18 % PWMx.SOCA/SOCB fit &y SDSYNC .
A PWM N =-A 6284 B d 2 i et .
SD-Cx F1 SD-Dx ¥4 n e B 5 A\ PR &
RERS A T — AN IR 28 Im B Il (SD-C1) JyHoAth i ipl 2% IR 8 308 R A I Ao
fﬁitbh%&ﬁ&%ﬁ%#lﬁT DAASE FH A 5 1 5 DR 8 RV ok A g s 5| T ) L A 2

K 6-58 7~ T SDFM HEH 5 HEE
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Output XBAR
PWM XBAR

SDyFLTx_CEVT1 SDyFLTx_CEVT2
| |

Comparator
Signals -

0 f SDYFLTX.DR —
SDFM- Sigma Delta Filter Modul
b7 8! DMA
Streams Filter Module 1 _
Secondary . ——
(Comparator) ol Interr_upt
I spy_p1 » Filter Unit
—
L > 4 —
SDy_C1 »> ctrl Primary (Data) SDy_ ERR — |
Filter SDYFLTX.DR  —P
PWMi.SOCA / SOCB FIFO Y oA
PWM;j.CMPC
(— spy_D2 > " o
- Filter Module 2
L oy 4 2 SDy ERR ———»
GPIO - PWMi.SOCA / SOCB \.‘..“3 SDyFLTx.DR —» (28x
MUX PWM;.CMPC ]
[
_ spy_b3 > Filter Module 3 s
_ Sby_c3 N & SDYFLTX_CEVT1 —p{
PWMi.SOCA / SOCB LN Register SDyFLTx_CEVT2 —pf ECAP
PWM;.CMPD e —
a|
[ SDy_D4 »> Filter Module 4 = i
L sby_ca >
PWMi.SOCA / SOCB
PWM;j.CMPD

LEGEND Where,
B Interrupt / trigger sources from SDFM i 11 for SDFM1 & 12 for SDFM2

1 to Max. no of PWMs

1 for SDFM1 & 2 for SDFM2

1-4

xX < =
wononon

B |nternal secondary filter signals

& 6-58. =-A JEW AL (SDFM) J5HE &
6.14.7.1 SDFM &< 15HIfT 7

WARNING

2iZ%} SD-Cx Al SD-Dx 15 5 RECK IR I TG 147t , #fR15 5 T HIE T, /2 SDFM I 525K
SR TSR A TS5 Tt 478 X IS B X 8 45 £ A AT BEL 70 AR D IS 1T 3 S50 0 I 4 g 7 SR Y o BB i LR, DA
KAk 5 HAMME S E S REITR | 55,

&
SDFM SD-Cx #ll SD-Dx {555 PLLRAWCLK [E]25 J& A B 1k B T8 /R s B BE AL 75 T4 (X S F-4
A] BEE R L Ak 1 A v At AR ) T S8R0 SDFM BLEIRIR . (Hig |, IXEE S Frstid ke Lk
i R PR DA SR AR Y . I i MR 18R 5 0 s R ) i 1o B0 aE Le ) i

6.14.7.1.1 {1 535 GPIO (ASYNC) 2Tl ] SDFM B FER

\ BME k| B
B0
te(speymo JEYH ], SDx_Cy 4 * to(PLLRAWCLK) 256 4~ SYSCLK Jii# ns
tw(SDDHL)MO fikohFfgzms 1), SDx_Dy ( & H PR LS ) 2 * t¢(PLLRAWCLK) ns
tsu(sbpv-sbcH)Mo SDx_Cy &y HL~F 2 Hi SDx_Dy 4 &5 i 1] 1* typLLRAWCLK) + 3 ns
th(spcH-spp)Mo SDx_Cy ¢y BV 2 Jii SDx_Dy S5 HIfR$F i 8] 1™ topLLrAWCLK) + 3 ns
156  Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

1§ TEXAS TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1

INSTRUMENTS TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
www.ti.com.cn ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022
6.15 EfE51

6.15.1 83 /LM (CAN)

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

CAN HEHSEHL R Rk
* %4 1S011898-1 ( Bosch® CAN i3 2.0 A F1 B )
« B 1Mbps ) Eb A%
o ZAETER
o R2AMHEXG (WFE ), BAIXZRAEFALTEM
- 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
o RN BT R0 bR R AT R
THEXT S g e FIFO #i2
FF B RS HAE B AT g FE 24 [R]85 20
RS R AR
AT AL
B — /N AR 32 AL THI 88 SEELLE i 2k 2 LR &S 5 E 3l e 2k
o 2 ki
+ DMA

#IE
X 100MHz ) CAN firfit &, £/ FuRg A T LDy 3.90625Kbps -

#iE
Fr LRGSR G S AR LT E “INTOSC Hifk” Rk ®. MRAZAHRSH (0 CAN i Pl &, Lthks
L REKENERRIEIR ) |, IR &K AT Be NPT & CAN WM ZR . FERXABSL N , 22U
BRI B o

K 6-59 &~ T CAN IhRE T HER.
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CAN_H
CAN Bus
CAN_L
External connections 3.3V CAN Transceiver
Device CANx RX pin CANX 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

oL

CANINTO  CANINT1 DMA CPU Bus

& 6-59. CAN HHEE
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6.15.2 HEAb 528 /M (MCAN)

Pt s R (CAN) S — iR AT A5 PR, F T Rt o B m T SE R A 0 A QS 2 il B2 1 SR . CAN B %L
TR AT ILRE T, JF HBE A & A SRR A SR

GEIIREAN Y R P SR O — bk

f£ CAN |, P2 RJEIE B2 FR 2B ML, INAER

MCAN it 7 £: 22 1 CAN A1 CAN FD ( BEF RIEFHEEZER CAN ) . CAN FD H¢: ] SEEl 5 & i A &0
WIS B WG R E . 48t CAN f1 CAN FD 2844 7] LLAE R — M4 FIFMA S KA M | aiige4s
# CAN 28148 38 4 U R 28, FLrP izl & 28 vl LLRG IR 20 CAN FD | A=A B 2848 4% . MCAN BB

£ 1SO 11898-1:2015 k.

CAN FD H5E R A BCR T 8 A  F R

#iE
EZEE , SRR,

Device

PIE

cPu BUS )

SYSCLK —

MCAN Bit Clock—

Clock disable/
enable

»

»

Wakeup

RESET ——— b

Clock Stop and Wakeup

MCANSS
Uncorrectable ECC
Correctable ECC
Configurable Interrupts (2 lines)

Counter Overflow and Clock Stop/
Wakeup

Peripheral Clock

Bit Timing Clock

Reset

m

e

m

Canss_rx E:

canss_tx

MCAN A a] SEl PL N4

* ¥4 CAN #4iX 2.0A. B #11SO 11898-1:2015 #xifk

& 6-60. MCAN iR

* SE43CHF CANFD (% 64 Ml )

» ¥ AUTOSAR #il SAE J1939
o 2K 2 NEHRIEZ MR

o TCEMIKIEFIFO , 5% 32 M &
o AMCEMIRIENSY , % 32 MLk
o AEEMKRIEFM FIFO , &% 32 Mtk

© Zik 64 MRS

© PANATECE R FIFO , 4 FIFO % 64 MR

© K128 MR ICE
© AT ERKPAERE

o ATBRMCRWT ( PIARTTECE A TR ZRS . WTZ)IERY ECC. TH AR s H R s 1L/ )
o ATTBEM W (AT IER ECC)
o AN BRI ( CAN B A/ S AL B )

* EPXHHE RAM 1) ECC fu s
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o STFRRT B Lk A NG R
o W AVER T EES
ANSCRFIRS I

o BN Kbk

o IR UE

o B3k CAN AT IR
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6.15.3 WIS EEEE (12C)

12C #E B A DL R ERE -
* %54 NXP Semiconductor 12C S HITE (A 2.1)

- XHF 8 ks
- 7 A 10 fir FhRE
- R
- START itz
- WREEA T RIEBRMNBR R
- 3{%%4\%)&%%&&13‘5?&4&%&
- YA TR R IE BRSNS R AR
iﬁl?ﬁﬁziﬁm_i}}\ 10kbps #| =i 400Kbps ( Ptz )
RS DU A I A
- SMBus 2.0 } B Lh A
- PMBus 1.2 J BLh A
—/ 16 FHATHI FIFO fl—A™ 16 F7 Ki% FIFO
iﬁcﬁﬁ/l\ ePIE ik
12Cx H W7 - AT DA & DL N AT 2615k A2 & 12Cx A 1B
o RIEELEE
Bl
TAF AU W
T
R E R
e 452 1k 264
BTk 2§
- 12Cx_FIFO 1l
%i% FIFO ik
o U FIFO iy
o FRERLSE AR RE
o HHEPERK U

K 6-61 o 1 12C A i 6 1 g%
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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 )

& 6-61. 12C A
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6.15.3.1 12C BSHKERITF

N TR A 12C PRUN FRRYE | 12C BB e ZEC B Y TMHz 2 12MHz Y5 H A 14A .

i

6.15.3.1.1 12C B} FRE R

W5 | B/ME gkt B

FRUERIE
T0 fmod 12C HEHUTI% 7 12|  MHz
™ th(SDA-SCL)START TRFErFIE] , B4 , SDA TBEJE SCL T F4IEIR 4.0 us
T2 tsu(SCL-SDA)START WENE , EEA5) , SDA FHIER 2 i SCL LF+ 4.0 us
T3 th(scL-DAT) R4S 1), SCL R[4 5 B 0 us
T4 tsupar-scL) WeERIA , SCL _ETt i i E 250 ns
T5 trspa) EThifE , SDA 1000 ns
T6 trscL) L FhitE |, SCL 1000 ns
T7 tisoa) T FEITE , SDA 300 ns
T8 tiscL) RERTIE , SCL 300 ns
T9 tsu(scL-spa)sTOP VB, {5 1E44 , SDA ETFHER 2 i SCL _ETF 4.0 us
T10 tw(sp) ¥ EET B AT 1 1 2R e ik e R 48 e ) 0 50 ns
™ Cp 5% IS AN Rk 400 pF
PoEiE
TO fmod 12C P 7 12|  MHz
™ th(SDA-SCL)START TREErFIE] , B4, SDA TBEJE SCL T F4IEIR 0.6 us
T2 tsu(scL-SDA)START BN A, RS, SDA FREER /T SCL L7t 0.6 us
T3 th(scL-DAT) TRFErFIE] , SCL R M4 5 it 0 us
T4 tsupat-scL) WENE , SCL T+ %t 100 ns
T5 trspa) FhifEl , SDA 20 300 ns
T6 trscr) LFtrfAl , SCL 20 300 ns
T7 tisoa) N F&I A, SDA 11.4 300 ns
T8 tiscy) REIT IR, SCL 114 300 ns
T9 tsu(scL-spa)sTOP WBI A , 151844, SDA FTHER 2 B SCL _ET+ 0.6 us
T10 tw(sp) ¥ EH B A 1 1 2R e e R 48 e ) 0 50 ns
™ Cp R LA 400 pF
6.15.3.1.2 12C FFR4$1T
TEHEREI) TAESRAE T (BRAES A BT )

%% | ¥ TR B/ME B B
FRUERTR
S1 fscL SCL i iifise 0 100| kHz
S2 TscL SCL I 1 10 us
S3 twscLL) ikt e i), SCL IR 4% HL T 47 us
S4 tw(scLH) Jik b R ), SCL B s P 4.0 us
S5 tBuF 152 LR B 2 1 2 10 B 2 2 PRI 1] 47 s
S6 ty(scL-paT) HRwkE] , SCL T B G s 345 s
s7 ty(scL-Ack) Rk, SCL TR A 345 s
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6.15.3.1.2 12C FFHF1E (continued)
FEAEREI AR (BRI A W)

WS 2% TR B/AME BAfE| B
S8 I ‘ SUB_E N B 0.1 Viys < Vi < 0.9 Viys -10 10| pA
PogiE
S1 fscL SCL iR 0 400 kHz
S2 TscL SCL 4l 3 25 s
S3 tw(scLL) [k bR ), SCL I i ik P 1.3 s
S4 tw(scLh) Jik R SRR ), SCL I 25 i 0.6 us
S5 tsur 15 1S Bl 26 22 1] 0 S8 2 25 BRI I) 1.3 us
S6 tyscL-DAT) AR, SCL R R4 G BB 09| us
s7 ty(scL-ack) ARk, SCL TR IHiA 09| us
S8 Iy 5] I N L 0.1 Vipys < Vi< 0.9 Vpys -10 10| A

6.15.3.1.3 12C it FHE

STOP START

SDA
Contd...

SCL Contd...

Repeated
START STOP

SDA

T9

& 6-62. 12C i FHE
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6.15.4 HFEE K2 (PMBus) 0

PMBus i BA DL R -
* ¥4 SMI Forum PMBus #i35 ( 5 | #45 v1.0 A 1155 v1.1)
o SCFFSLUTN A EERE
- PMBus 1.2 J S AGA
- SMBus 2.0 } B Lk A
o SCRE R
o SR 12C fRER
o SCRRPIMNGESE -
- FrrEREE ;A 100 kHz
- PUgEEE  400kHZ
o MR tEREE
o PEHIAEERAE S
o Il R FS M FSTRE R
o DY ARE R US B B
o —ANATBERCRET , FTE DL JULAN AR AR R

- Bl R
- RIBGFERNE
- UM
- HRE4K
- ERIEAPCE AR
- BRI
= I P A
( PCLKCR20 )
SYSCLK—
l_
4——ALERT—p DMA
: (-
€« CTL——p Bit clock Other registers

GPIO Mux CPU
PMBTXBUF
[4—SCL——P T

Shift register PMBRXBUF
[ ¢——SDA——P] ——PMBUSA_INT—) PIE

PMBus Module

& 6-63. PMBus 5 1EE
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6.15.4.1 PMBus BN F

6.15.4.1.1 PMBus H5 %%
ERVOBIT A TG (BRIAERSH WS )

240 PR KA BAME  HBE RAE Hfr
Vie EER s TANGEN:S 0.8 v
ViH AR TR B 2.1 VDDIO v
VoL ARH P H % 7E lpuiup = 4mA I 0.4 %
lo UG H P LI VoL < 0.4V 4 mA
tep ggm%ﬁ)\?ﬁﬁ%ﬁiﬁﬁﬁﬂﬂ 2R e i 0 50 ns
I AN B s NI B 0.1Vbus < Vi < 0.9Vbus -10 10 pA
Ci TSI L s 2y 10 pF

6.15.4.1.2 PMBus HuEBiTF 6t
TERVUSIT 2 NI (BRIERN AU )

24 KA BAME  MAE BRE LXive
fscL SCL I Bl 10 400 kHz
tsur 15 LA B By S At 2 T B A 286 25 PR ] 1.3 s
oo JE 2% B0 1 - SDA R4 SCL 06 "

' N ERER
tsusTA Fﬁﬁﬁ?ﬂﬁﬁﬁlﬂ - SCL hJ1% SDA 06 us
' NREER
tsusTO f%Jt;’}—:ﬁi&EDﬂ“l‘Eﬂ - SCL LF% SDA 06 us
' TR
tHp;pAT SCL T I A HH DA i 1] 300 ns
tsu;pat SCL b Fwif ) o4 15 L1 (1] 100 ns
trimeout R AR I 25 35 ms
tLow SCL I B I He ~F J 39 1.3 s
trih SCL I iy vy HELT- JE 37 0.6 50 us
tLow;sext BT P LS B AN ] (AT ) PNEEZIE T 25 ms
tLow:mexT TR RSP R R ( =88 F ) [ ERAEN R 10 ms
t SDA #11 SCL 1) _FFHF ] 5%% 95% 20 300 ns
t SDA F1 SCL f T B 8] 95% % 5% 20 300 ns
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6.15.4.1.3 PMBus FrfEETT et
ERVGBIT A TIE (BREIERSARM )

e WA KA B/ME  HAUE BRRE L:-¥ A
fscL SCL mH i 10 100 kHz
tsur 155 LR B 2% 2 22 1] 1 S 20 2 PR [ 4.7 us
P E?JJ%TEH%%H#I‘EU - SDA R4 SCL 4 us

’ NREAEIR
tsusTA ﬁ’EE} ?jJi’x‘EHﬂ‘l‘ﬂ -SCL k7+% SDA 47 us
’ TREAEIR
tsu:sTo T?Jt%ﬁb’k%ﬁﬂ“lﬂ -SCL I-7+% SDA 4 us
' FARER
tHp;pAT SCL e J i TR (1] 300 ns
tsu;pat SCL b F- i A HE B B I a] 250 ns
trimeout IR 25 35 ms
tLow SCL B B I8 1 JE 3 47 us
trih SCL I iy vy HLT Ji 9 4 50 us
tLow:sexT BB T SR ] ( AABR ) MR BhEE IR 25 ms
tLow:mexT B M SPEK E] ( ERF ) | EEANTTA 10 ms
tr SDA #1 SCL f#_E T+ i) 1000 ns
tf SDA Fil SCL )T B[] 300 ns
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6.15.5 B4THEFE 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

6-64 7R SCI BERTTHER] .
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TXSHF
. -
Register » SCITXD
TXENA O
SCICTL1.1
Frame
Format and Mode
Parity Fm——————— T ] @ —_—————— e —————— |
|
Even/Odd | 0 1 l 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 ! e EEEIEE o o——! |
SCICTL1.3 |
| | |
\ L SCI TX Interrupt Select Logic |
5 T e il -
| 8
|
|
| Transmit Data
} Buffer Register
! SCITXBUF.7-0 Auto Baud Detect Logic |—
\ RXENA
|
Baud Rate | SCICTLA0
MSB/LSB ‘
LSPCLK Registers |
| RXSHF
' Register —0 o < SCIRXD
SCIHBAUD.15-8 !
| RXWAKE
SCILBAUD.7-0 | 8
} o—»( SCIRXST1
|
R
|
o AL
| |
| |
SCIFFENA ! o
SCIFFTX.14 )} -~ RXFIFOO | | | | RXINT
| |
8 I To CPU
| RX FIFO_1 |
! _ ! I RX FIFO Interrupts RX Il_ntelrrupt | R
| e o o } ogic |
|
! RXFIFON | ! | 4 I
| | | RXFFOVF |
| o \j i SCIFFRX.15 |
! L ! | RXBKINTENA |
|
L2 ! | RXRDY SCICTL2.1 |
|
| SCIRXST.6 o—— I
|
|
RXENA ‘ |
! I BRKDT RXERRINTENA
SCICTL1.0 |
] | (SCIRXSTS SCICTL1.6 |
O
| |
| SCI RX Interrupt Select Logic |
i - ] -
SCIRXST.5-2
Receive Data BRKDT | FE|OE | PE
Buffer Register
SCIRXBUF.7-0 RXERROR
(SCIRXST.7 )}—

& 6-64. SCI FIEE
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6.15.6 B ATAMREEDT (SPI)
AT AMBEE T (SPI) & — Rk [F) 25 B AT H AR (VO) 3 11, L Au VP A BRI LA SRk R KB (1 % 16

(0

) BIEAT AL AR &1 . SPIIEH T MCU %5185 Sh il s i ol 5y — 42 il s Z 18] 3815 . SR 4

HRER /O B IE LB A AL A A7 4% WoR KBl SRR S i ds (ADC) S5 s HEAT Ah LY . SPI K/ TARERE
SCRFZARTIEAE . i SRR 16 Uk ik FIFO , LU/ CPU k55 T4

SPI B L FE

SPISOMI : SPI &4 /=28 Fg N\ 51

SPISIMO : SPI 28 N/ 3= 2 Ak H 5] A

SPISTE : SPI Mg &2k i fe 5| JH

SPICLK : SPI #4745 i

PIRD TAERE o 32 3R B 21

WHRFR 125 MAFE R gnfE iR . WR A I R KRR 52 R T SPI 51 AR 1 110 Z2ph a8 I i K %

B r K -1 3 16 HEhr

PURD I 7 28 (e A A M AT AR A7 O A2 E ) ) B

- TMALIER )RR - SPICLK & A%, SPI #£ SPICLK 155 ) R Ek%EHIE | £ SPICLK (551
T B R .

- HHIALEER ) T W - SPICLK L FA 4. SPI7E SPICLK {55 T BRI H AT W A 8 | /&
SPICLK {55 1) T B 3 i

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

- HHALZER K ETHE - SPICLK {KHLF 4. SPI 7E SPICLK 155 FFHIS BN B B 2 i R & BE | e
SPICLK 155 ) L+ il st

[ BN B2 USCRT R 6 A ( WTAE SRR R 2R F R ThRE )

305 B RN AL A 4 1 A 3 A DR X 3 B ) B9 e

16 2% K1k FIFO

DMA 7 F

AR

EIR PR A% 45 )

3 4 SPI #E=,

TERT A A SPISEHR K 231 b SELEC T35 A D B =0 SPISTE J %

6-65 fii/n v SPI CPU #%11.
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L

GPIO MUX

& 6-65. SPI CPU M

SPITXDMA—»

] Low-Speed |
LSPCLK Prescaler 4—SYSCLK CPU
U |
Bit Clock
SYSRS
l
[ 4——SPISIMO—Pp <
[ 4——SPISOMI—p»,
SPI
€ SPICLK— ] SPINT—p
SPITXINT—;
[ 4——SPISTE—Pp
SPIRXDMA—p»|
DMA

ikl
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6.15.6.1 SPI == n/7

T—3NET SPlI XA F. HE2HXEEERXT SPI SR |, i52514 TMS320F28003x SLi it #4454 =
FFHH “CHATAMEHEE D (SPI)” — .

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

6.15.6.1.1 SPI AN ER

%% | [(BRR+1) (V] B/ME BAME| mh
R

8 tsusomm SPICLK 2 Hi SPISOMI 15 %4 )4 B} ] B4, 1 ns

9 thisoMIM SPICLK 2 J5 SPISOMI £ 2k (5 5 ] ] 4, wrk 6.5 ns
EFE#ER

8  |tawsompu | SPICLK 2 fil SPISOMI 4 /) & B[] B, A 15 ns

9 thisomim SPICLK 2 J& SPISOMI 75 24 i 45 s TA] B, Ak 0 ns
(1) %4 (SPIBRR + 1) Af&#sk SPIBRR v 0 5 2 I , (BRR + 1) A%, 24 (SPIBRR + 1) A7 ¥ A SPIBRR KT 3 it , (BRR + 1)

K PE AT
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6.15.6.1.2 SPI LR AIT 45 - IFEAEAL 0
EHEF TAESMHT (BRAERE Y )

ﬁ%‘ SHMN @ (BRR + 1)®) B/ME BAE| B
EH
\ H3 Ate(LsPoLk 128t (LspcLk
1 tyspem | AR, SPICLK - < ) o ] I
L Stesperky  127tgspeLk)
1% 0.5tyspcym =~ 1 0.5tspeym + 1
2 twspctym | WKIIHESERT H] , SPICLK |, 28 —AMikoh 0.5t +| NS
7% 0.5t +0.5t - e(SPOM
AL &(SPC)M o(LSPCLK) 0.5ty spoLk) * 1
(G O-StC(SPC)M -1 O-StC(SPC)M+1
3 twspcom | BKIRFESERTE] , SPICLK , 25 ANk ~|] ns
w( ) A 0.5tyspcym — 0.5tespcLk) — 0-Ste(speym
0.5tespcLk) *+ 1
o Even 1.5tyspem — Btosyscik) - - Slospeym
FEIRMF[E] , SPISTE 424 % SPICLK KJ 3tesyscrk) + 3
23 |tyspcym A ns
M AL 1.5ty speym — Ae(syscLk) ~ 1-Slo(speym
o(SPC) o ) 4tgsyscLk) + 3
P — @iﬂl 0.5t, SPCM 3 0.5t, SPC M+3
o i #2401 |, SPICLK % SPISTE JALIH oASPO) oSPe)
VSTEM 1 AR 0.5tyspeym — 0.5tLspeLk) — 0Stespom - | "°
o(SPC) o ) 0.5t spcLky + 3
REER
LRI E] , SPICLK % SPISIMO H % w w
4 tasimom ET,J;?”\%H A% HE, A4 1| ns
5 o XA, SPICLK 25 SPISIMO 47 | A% 0.5tyspem ~ 3 ns
V| Y L
RN 3] ZFHL 0.5tspeym ~ 0.5tLspeky — 3
IEEER
EiRIE] , SPICLK % SPISIMO B % s e
4 tasimoym ZEE#[‘E%H Gk B3, FH 2| ns
5 - #2H1] , SPICLK 2 j5 SPISIMO 45 | 1R%K 0.5tyspem — 3 s
Vi B A
I ] % 0.5tc(SPC)M - 0.5tc(LSPCLK) - 3

M
)
@)

AR 511 585 10pF.
IEE BN 51 53808 20pF .
% (SPIBRR + 1) Jyffi%isk SPIBRR 4 0 5k 2 i , (BRR + 1) % fF {4k, 4 (SPIBRR + 1) 7% H SPIBRR kT 3 it , (BRR + 1)
KM NETHL
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6.15.6.1.3 SPI R AIT 45k - BF4FEAL 1
EHEF TAESMHT (BRAERE Y )

P ‘ SHMN @ (BRR + 1) B/ME BAE| B
BEH
. H3 Ate(LsPoLk 128t (LspcLk
1 tyspeym | IS, SPICLK - o ) i 4 ns
L Stesperky  127tgspeLk)
8% 0'5tC(SPC)M -1 O-5tc(SPC)M +1
2 twspchm | IKIRRFELIR E] , SPICLK |, 25—k . 0.5t -1 s
Z 0.5tspem — 0-Steusper) = 1 ¢ g4 C(SPC)M+1
SteLspoLk)
B% 0-5tc(SPC)M -1 O'5tc(SPC)M +1
3 twspcom | WKIIHFEERSH] , SPICLK |, 28 — ANkt 0.5t +| NS
¥ 0.5t + 0.5t - ~(SPCM
TE (SPCM c(LSPCLK) 0.5teLspoLi) * 1
HEIREHI] |, SPISTE A% SPICLK 11 | s e 2tyspom -
23 td(SPC)M B ] HE, A4 2tc(SPC)M - 3t(:(SYSCLK) -3 3tc(S$(SCLK)) +3 ns
SEIRM ], SPICLK % SPISTE x| 183K -3 3
24 |tysTEM A " ns
It [k 2 -3 3
A
FEIRI A, SPISIMO %% SPICLK | A% 0.5tyspom ~ 2
4 tasimom . ~ ns
B 0.5tyspcym + 0-StespeLky ~ 2
1, SPICLK 2 J5 SPISIMO % | A%t 0.5tyspem ~ 3
5 tv(SIMO)M 2k F S i) el ns
H) AR 0.5tespcym = 0.5tespeLk) — 3
EFEESR
FEIRI A, SPISIMO %% SPICLK | A% 0.5tyspom ~ 2
4 tasimoym g ] - ns
AR 0.5tspcym * 0.5tgLspeLk) — 2
H 21, SPICLK 2 J5 SPISIMO % | A%t 0.5tyspem ~ 3
5 tv(SIMO)M 2k F S i) e ns
H) AR 0.5tespcym ~ 0.5tespeLk) — 3
(1) mEdlAECT 51 R 53808 10pF.
(2) IEEECE S 5380 20pF .
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6.15.6.1.4 SPI =R FHE

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
[ 6-66. SPI EARASMBITFF ( HFHHEHL = 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.
& 6-67. SPI ARSI 7 ( 8L =1)
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6.15.6.2 SPI ) h1 /57

T—3NET SPI MBI T . B E2HXEmERER T SPI S8 |, i525:1% TMS320F28003x SEH it #4454 =
FFHH “CHATAMEHEE D (SPI)” — .

6.15.6.2.1 SPI R FER

WS ®/ME BAME| B
12 tospe)s JAS A, SPICLK 4tosyscLk) ns
13 twspc)s kR L ] | SPICLK , 85—k 2tysvsoiky — 1 ns
14 tw(spc2)s Jikr R SR E] | SPICLK |, 28 =AMk 2tysysck) ~ 1 ns
19 tsu(SIMO)S SPICLK Z i SPISIMO A4 %k [ & i 8] 1-5tc(SYSCLK) ns
20 th(SIMO)S SPICLK ,(_E SPISIMO ﬁ?ﬁﬁ‘]{%%ﬁ#l‘ﬂ 1.5tc(SYSCLK) ns
SPICLK i SPISTE 43 1% Bt i) ( B
BRI =0) 2tysyscLk) t 15 ns

25 tsusTE)S S o o= o s N
SPICLK -2 il SPISTE # ft & B ] ( i ot 15 ns
BhFAL = 1 ) c(SYSCLK)

26 th(STE)S SPICLK ZE SPISTE %;&E‘]{%H‘E‘J |Eﬂ 1.5tc(SYSCLK) ns

6.15.6.2.2 SPI MR FF 45t

TEHER I TAE S T (BRIAED B U )

WS 250 ®/ME BAME| L

EIR ] PICLK % SPISOMI A ZLfr] s

15 taisomS ?;}L 1] , SPICLK £ SPISOMI A %411 B 12 ns
HRE , SPICLK 2 J& SPISOMI F &1

16 tv(SOMI)S Hﬁl‘lﬂ 0 ns

M

51 1L 20pF 1%,
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6.15.6.2.3 SPI )\ERIFE

< 12 P
I I )
SPICLK !
(clock polarity = 0) : : :
— 13— : : | :
| | |
| | et | |
| | |
SPICLK | /] /‘
(clock polarity = 1) ‘
\
\
\
\

)
T
.
| l | l (1
SPISOMI W SPISOMI Data s Valid ><
)

19

)
SPISIMO Data
| ( |
—» 25 26 —» «

| | |
o |
SPISTE |

&l 6-68. SPI MRASMERIS (I EHAHAL = 0)

I

)

h

-
|

SPICLK
(clock polarity = 0) } }

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

SPICLK } |
(clock polarity = 1) } }

\ } |
| | |
| —p <15 |
| ‘ \

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

]
‘4—25—#‘

‘ |
SPISTE \‘ ‘ /
)L

& 6-69. SPI MRS 7 (I SAEAL = 1)
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6.15.7 &M E % (LIN)

ML — AN AR B E S (LIN) fRBR . LIN BEEANE LIN A5 15T/ 2.1 58 XA LIN 2.1 #rifE. LIN 2 —7Fh
REA B AT, B CAN PSS it e AS A e i SR i 8t 30 P 95 4 S P o 26 P I il 2 i 2 o) 4547 3 1
RE /N0

LIN #r#EHE T SCI (UART) AT 8 ik . 1Z4% i s

BEVNVEZ[ L2

LIN #EEr] LgaFEfE A —A SCI 8ifEA—A LIN 1217 , EONIEBER I A SCl. SCI I AF R 14 75 21 38 58 DASE
B LIN 3250 . SCI #HE—/NMEH 50Uk %8 (UART) , AT SEBUARHE AR I3 2 4% 5.

IR LIN A SCI [Fa A7 s I Y, (B 35 A7 2 U W] A A7 AR SR RESR HR AN RIS SR (1 A7 a8/ L R . DL, iz

BRER G S5 ARG TE ik B L B ST, SCI itk | 2 TRAR

LIN #EBCEAT DU RFE

5 LIN 1.3, 2.0 fil 2.1 ¥l %

R R B v G E A 20kbps (HRE LIN 2.1 #1442 )
PSR ER ST LINRX 1 LINTX

2 PR ISORT R 356 BT

B B BE R FE AL

H 3 281 3k S A Bk

- AYRFE R T

- [AP

- AR IR

AT B B [F 25

= [F A AR I

- AEPERRR

- [P EAIE

{EH 7 Ny BU SR 231 DNl gm AL ik %
MU BEEE LINRX 3 2% 1) | o figg
EEILYSES]

- MR(E S AR

- MR AE S A (R

H 505 28 R B AR

HEAZAS I

- AR

- SRR

= JCMR N iR

- IR R

- [F A R

- ARG AR IR

REfs (i T ELREAE A 2817 1) (DMA) 2% Az S8
PN T £ s A LR I H AR S gy
- R

- KRi%

- ID. FHRARES

Y FF LIN 2.0 &5 0

T 7 [F) 20 28 A BRARSHL (FSM) SZRFmii b 2
T R I i Ak H A

W om B KRR R AR AR

S P AR5 N e R ASE 2

A REAEAR T 2% 18] SEELE A T AR IR Y
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< READ DATA BUS |
10
WRITE DATA BUS | - >
< ADDRESS BUS
CHECKSUM
| | CALCULATOR INTERFACE _
ID PARTY T
CHECKER
BIT
MONITOR :>
TXRX ERROR
DETECTOR (TED)

TIME-OUT

CONTROL

COUNTER :>
LINRX/ —
SCIRX COMPARE
LINTX/

| mask 8 RECEIVE |« DMA
S%X FSM > FILTER »  BUFFERS » CONTROL
SYNCHRONIZER |« 8;5?;";.\',‘? <
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6.15.8 tRiE & 17800 (FSI)

PRI H AT (FSI) A& —Fh e HEAT R 5 1M A 8 ) e gl A5 00 A3 AT I8 5 4 sk FSI B ER ORAE S B8 Fr 2 18] L&
125 6 1 A PO AR B 2 ) B 22 R G AR A R SEL MR AR @ . CRC Gk dm AN S R 3 LR 7 5 SCIIRR 825
R e B AR B AR AR ATREAT SRS, SRR AR T UL , R AUNG CPU 22 H.. m] LA A S 1 A3 1) 5 3K
R e by, B X ey e A B A% . PSR S8 LR AR AN R B . O T B ORI ol i 1%
IR B BRI S8, T DR RN ) IR S ACA M. O 1 AR e T 2% o R ER T AE IS Bk R e (55 2 8] W] RE
BUE) A% (LA AT Lo BEAS UL LA B B0 1 S I A2 ), llicds BRI 7 — DNMRBUR RSt 2B . B SC
Bl R vER . BORGERS e IR A . MRS AMEE DAL SR IS BRI, FSI AT DIEAR T R GE b SeBl i . A
(IBME . FSIBR T IXEERFE | A VF 2 HARARFE |, W NP,

FSI #EHu & DR

MY % 35 A AT U 28 Y %

WED R I%

WA HE#H % (DDR)

— 2k B S B R i

CE Ve Ea i

i A% R B H AT A %oF R ARORT 2R 5 43R R AR DG JC 30 40 AT

T R A

B AR AR A RRIC ATV R

TEILRELE ping A IS AS BRI 2R 8T ( ping BIT1H)

A FSI P RZ ST R 4 B

AN ik & i £ K

P A4 B 1115 CRC

AT ECC i1k

AR R

DMA 3 HF

SPI AR (T HIIRESZIR )

T ik FSI AR E % (120Mbps) F LA KHEE (60MHz) 3547 , A A8 75 BARE BARIZE AT 44032450 e B 4 1 1) A
FEAMEYR . P A 77417 (FSI) M #0 2 SRR S I8 B - A48 1 Gna] 76 DR o 47 8% 101 b e B R 388 B 4 el A
FEMELR,

FSI A0 & 87 K% 28 (FSITX) M 2% (FSIRX) WA%. FSITX HI FSIRX P& 7 B AEEAT I . FSI K78
SR FSI 2278 5853 5 w48 7 FSITX Al FSIRX _Ew] A ThfE .
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6.15.8.1 FSI X4

FSI AFi% g2 b MR 2 . CRC A:p%. TXCLK. TXDO I TXD1 1= 54 s LA S 2k il . A8 3% 28 IN A% 1Y)
EATIE I T R R FE ) B AP A AT A B . A IS S T A7 28 1T ik CPU X FSI AR B3 IS T T AR . IR0
W4, CPU fil DMA YJur v nl ks E s 22 v 2% .

AR A A BAT DU R

* EABIER ping M

* ShEBfhA ping i

o AR AR O

o AL B G R

© 16 THEE G A

o Buln g s RS AR HAG DI

o HEIFA AL CRC

o EATRCER I E Bl AT ECC i
*+ DMA Zff

K 6-71 Fi/n A FSITX CPU #:1. K 6-72 Fin A FSITX M B HERE . B i H 4 B oR B E $UE B A2 F0 N 305%
. BCERBRME T FSITX AR A7 1 P SRR B £ B2 ME 0

\ PLLRAWCLK
PCLKCR18
\ SYSCLK
— SYSRSN
c28x | ePIE
e Y
FSITXyINT1 : r v
FSITXyINT2
A y
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ca KN 2
@ 3
NI Z=N K-}
| 3 N8 FSITXyCLK | o
N £ @ 2
L NI - FSITXyDO 3
N——] © FSITXyD1 =
$ FSITXyDMA =
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e
A=
c
32 X
o
=

A.  TMS320F28003x LRI FZHIZFEARZHFH 1 “PHBATH D (FSI)” — &) “HMmmitfid &k #8 2 BEHE” — W28 T ER R bk 35
ZHEHRNES.

& 6-71. FSITX CPU &1
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/ ~
PLLRAWCLK | FSITX \
SYSRSN A I :
SYSOLK ‘! R TR RRREEE N
ol ) : FSI Mode: :
I Transmit Clock [ TXCLKIN | &y et - | |
Generator . SPISignaling Mode: - | |
Register Interface TXCLK = TXCLKIN - |
ryr | e
| Core Reset | |
FSITXINT1 g
< } Control Registers, | TXCLK
_ FSITXINT2 | | Interrupt Management EHE—
FSITX_DMA_EVT | Ping Time-out Counter > | TXDO
“ Transmitter Core =
|
External Frame Triggers
99 ‘ A\ | TXD1
\H/ I
| |
| Transmit Data |——— [
| Buffer E— |
| ECC Logic :
I
\ I
-~ o - - - e /
& 6-72. FSITX HAEE]
6.15.8.1.1 FSITX BRI 7
6.15.8.1.1.1 FSITX FFX4s 1%
TE ORI KSR T I AR YE ] AR ( BRAES AU )
HS 250 B/ME BAME| B
1 terxcLk) TXCLK J& 3} a] 16.67 ns
2 tW(TXCLK) TXCLK ﬂ& EE%ZE?‘ TXCLK %—EEqZE(JHZK‘{EF ﬁfg (O-Stc(TXCLK)) -1 (0-5tc(TXCLK)) +1 ns
EIRIA], TXCLK LTz £ TXD HRH
3 tarxcLk - TxD) EE i THkcRiE e (0.25t;txcLK)) — 2 (0.25t¢(rxcLK)) *+ 2 ns
TX_DLYLINE_CTRL[TXCLK_DLY]=31 B}
4 tamxeL) TXCLK ZEiR 42 9.95 30 ns
TX_DLYLINE_CTRL[TXDO_DLY]=31 i ]
5 td(TXDO) TXBO ﬁl&%[‘f_& [ - ] 9.95 30 ns
TX_DLYLINE_CTRL[TXD1_DLY]=31 i1
6 td(TXD1) TX51 ﬁ]&%l‘@ [ - ] 9.95 30 ns
AN REIRZR % U1 TXCLK, TXDO A TXD1
7 tyELAY_ELEMENT) B ER 0.3 1 ns
85 E IR
TXCLK-TDM_CLK %EFEF1 TXDx-TDM_Dx %k
TDM1 tskew(TDM_CLK-TDM_Dx ) B R IER {)%}% ? | Dx & 2.5 2.5 ns
(1) 5I# £ 10pF fidk.
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6.15.8.2 FSI £y 5%

PR AS AR L S0 AT 3% 1 0] g AR B SR 2R B 5 iE R B FSI A4 (RXCLK) Ak ( RXDO #1 RXD1 ) - s i
o A FRER M. CRC HHE M S5k e I R 2 . RIS A7 I Bh AR S P 5 831 R SR80 75 1) RXCLK
HINBAT

BRI ) ZF A7 2 Tk CPU Xf FSIRX Mg T #H TSR #H M E#E. CPU. HIC A1 DMA 58] ] U H s 2%
M

PS8 W AZ A DU RN

o 16 FHIRZ

o SCREZ iR

* Ping Wi& 141

o MIETI

o fEfEMEHET CRC TR ATELES

+ ECC ¥l

o ARG 5 ] g B IR 2R B 45 )

+ DMA £#¢

« SPI AR

K 6-74 Fi7x A FSIRX CPU #:11. |8 6-75 241t T FSIRX HA77E I N SR ) (i EEME e . [ 3 R B B S d

PRAR AN
PCLKCR18
SYSCLK
SYSRSN
[
C28x | ePIE
N -y
A4 y
FSIRXyINT1
FSIRXyINT2
y y
CLA <:>
2
< o
2 )
VERG K
vl 5 W] & FSIRXyCLK | ¢
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oma K—N B FSIRX Y °
N — FSIRXyD1 =
Y X
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& 6-74. FSIRX CPU M
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———— e e — = —
/ \
FSIRX
SYysksn | I
Lt
[ I
SYSCLK I
»
| Frame Watchdog < :
|
|
| Core Reset |
< FSIRXINTI l Control Registers, I
P FSIRXINT2 | Interrupt Management ] | RXGLK
: FSIRX_DMA_EVT | Ping Watchdog < ‘ I
- | Receiver Core . Skew l RXDO
| Control |
| - ! RxD1
| 4 |
|
i |
| Receive Data
| Buffer \ |
I ECC Check |
Logic
I I
\ |
~__ - - - - Y, Y /
& 6-75. FSIRX J7HE &
6.15.8.2.1 FSIRX H/S$#mAImt 5
6.15.8.2.1.1 FSIRX [} B
w5 B/ME BAE| B4
1 tC(RXCLK) RXCLK Jﬁ EB HTJ— I‘Eﬂ 16.67 ns
RXCLK 1 BT B, RXCLK 7 3~ i ik ol 5
2 tw(RXCLK) B " T 0.35tyrxcLK) 0.65t¢rxcLK) ns
FHSFF RXCLK (8 B[R], S T 4
3 tsu(RXCLK - RXD) - 1.7 ns
[=]
A6 T RXCLK FILRFRI ], N I i e
4 th(RXCLK - RXD) I 2 ns
6.15.8.2.1.2 FSIRX FFHE
w5 S B/AME BAE| B
RX_DLYLINE_CTRL[RXCLK_DLY]=31 I ]
1 tarxcLK) RXCLK 4EJR A 10 30 ns
RX_DLYLINE_CTRL[RXDO_DLY]=31 B}
2 tyrxDO) RXDO iR 4 10 30 ns
RX_DLYLINE_CTRL[RXD1_DLY]=31 i
3 taRxO1) RXD1 $E3E M2 10 30| ns
A IR LR % 71 RXCLK. RXDO #1
4 t4(DELAY_ELEMENT) RXD1 L 4ER 0.3 1 ns
RXCLK-TDM_CLK %EiRF1 RXDx-TDM_Dx %E
TDM1 tskew(TDM_CLK-TDM_Dx ) SR A AR 1}5%5;; 4 X _Dx & -3 3 ns

(1)

51 I_EH) 10pF $13K.
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6.15.8.2.1.3 FSIRX #1/F
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6.15.8.3 FSI SPI # &&=

FSI 32 SPI A A LASeIl 5 al 4nfs SPI #3/F 108 s . BT | FSI RiXEIER 7 RS SPI 76 B 4 fic &
PR A B R A 7 A . BLAR FSI 78 s R Re @ i HE U7 s 32 SPI, (HANE S A ATRERE X FSI it
AT RS AN ARRD A RE R ThREAT I8 « X RN FSI & R I6BR AT F ISR G F AP 2 AMAATE SPI iz . FSI $24t
EbriEe FSI LU A 2R 30 UE A WTs & Th e , IWIMZEA i CPU AIARE L N se Bl R i@ i s . Ak, &
fF AN SPI Sk RIEFTEAAEE | FE0T F T-V5 bRtk FSI Zhag |, #lin FSIRX _Ei ping W& 1. Wiksic s E
5E X CRC . SPI AR T -

o CBIER BN TR RIEEWE | TR R BRI .

o ANUTEE 16 frE ki,

o TXD1 MBI PE YA IEE S PR . (55 AU I A RN A TR H .

o ETHEE kN . AMER RXD1. $di e 6N S0 Bhia iy R 2 g 4 .

o A RIERT RIS G RIS . WARALEE R G, FTE (S SR E B2 IR

* T FSI TXCLK AfeRHAMTE 25 |, R TEIEAE SPI WA e B Nt 47 ki .

6.15.8.3.1 FSITX SPI {54 S /M 7

£ SPI (54T |, FSIRX A 2RI P . “FSIRX WP 2R ” FZrhFl i1 FSIRX I i@ T SPI 4 i
Ao BEAMPRFFR A {XAE FSIRXCLK [ Rk, ONIXAZ SPIAE AU 14 2ol -

6.15.8.3.1.1 FSITX SPI {5 z(FF 451

£ H AR KGR T B9 AR BEVE FE P S (BRI A3 )

&S S50 B/ME BAE|  Hfr
1 to(TXCLK) TXCLK J& 31 1] 16.67 ns
2 fw(TXCLK) TXCLK i HF-5% TXCLK o1 ikl 58 i (05te(rxcrky) - 1 (05trxcik) +1|  ns
3 ta(TXCLKH - TXDO) TXCLK i F2 J5 TXDO A R 4E 3R i [l 3 ns
4 t4(TXD1-TXCLK) TXD1 & H°F 2 J5 TXCLK 5 Ha - ({4 IR ] fwrxetk) ~ 3 ns
5 td(TXCLK.TXD1) TXCLK (& HL T2 J5 TXD1 & H T (R ZE R 1) ] twrxcLk) ns

(1) BIBIL 10pF 7

6.15.8.3.1.2 FSITX SPI 153 z011 /7

< N
e 1 »
! I
22—
FSITXCLK | [ \
«3» .

1 } << |

Y X \

| > ;

|
! 5
| /
|
1 [<d

K] 6-77. FSITX SPI {54\t

FSITXD1
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6.15.9 LB O#=H| 2% (HIC)

HIC i SLVF MR EMLPEH 28 ( =8 0F ) JBI 07 B ASRAM il B EAZHUARME ( AT ) MBRIR . i HA Wb
IBATREN - EE VT REAE U5 ) AEER DT AR, S IR B S N RIS NI AN EHLREAT B2 A
WAV IR CR , AN E UM ST 2k XCHEAT 5 NANEREL , IFEZerh XS NS RN A BIE R T2 e
J& , AU HEE R HIC , RSN ENLA REVT 1) HIC.

HIC et a 4

< 8116 I AL E /O $idf Lk

o BB A RTE RS U i A

o 8 ZHuhkZRAN 8 Nu L E FFENE |, Bt 2048 N A]BEMK A] Tk X 45
o IRAE UG R A SR B F AN LRSS R 64 AT h A
o GEIPRRR/ A P A

s EEME

o MHARANE K HIC 353h

o RGEEE R R R

o PRAZTHRE T M IE B ONAC B A4

Legend
HIC
1/0 Interface
A A
_ H2DINT to PIE D2HINT to Pin || woaTA1:0]
Memory Mapped HIC
_ Configuration Interface RDATA([31:0]
To To
. CTRL Regs
Device STATUS Regs Host
BASE_ADDRO
Mailbox ’ Mailbox
[ orov ] A
EVT_TRIGGER[15:0]
&l 6-78. HIC JFHEE
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6.15.9.1 HIC &< $#ERIN /7
6.15.9.1.1 HIC B ER
1E 5 ARIE S AE T 1 TAE R VG B s ( BrAESF W )

B/ME BAME| BAL

nOE Fl nWE 3 IKIEEUB NS - XEEBUE NG
tsu(aBBV-OEV) @ALETE], nOE 4 &3R4 | i ABASESEL/NnBE 0 ns
tsu(aBBV-WEV) LI E] , nWE &b TiE SRS 1T ABASESEL/NBE 0 ns
tsu(csv-0Ev) FESTINTE] , nCS £ NOE 4t T-VE SRS HT IR FRIE SIRES I 1] 0.5tysyscLk) ns
tsucsv-wev) LI E] , nCS 7E nNWE A& TG SR A R RS SR A ) 1) 0.5tysyscLk) ns
th(aBBV-OEIV) PR¥ERFE] | 7E nOE A% 315 i) AIBASESEL/NBE/NCS 6 ns
th(ABBV-WEIV) FREFI ], NWE A% 305 ) AIBASESEL/NnBE/NCS 6 ns
tw(oEV) nOE 5 ZUtkh 3 B ( LEe ) () 4tesyscLk) ns
twwev) nWE ({14 2k % 5 (5N ) 4tysyscLk) ns
twicsiv) nCS [AEIE Bk 58 B () 3te(syscLk) ns
tw(oEIV) NOE [¥13E % 2 13 B ik ek 5 J3 (2) 3te(syscLk) ns
twweiv) NWE [K13ETE 315 A ik 52 @) 3tesyscLk) ns
tsuv-wev) KA, nWE 4TSRS TT D 0 ns
th(pv-wEIV) PRFEITIR], NWE A& 35 D 6 ns
RnW SIEEUBANSH - BMERUBE NG H
tsu(aBBV-CSV) AL E] , nCS & TiESIRAHT ) AIBASESEL/NBE 0 ns
tsuRNWV-CSV) AL, nCS A FiE s RS Z /71 Rnw 0.5t,(svscLk) ns
thaBv-CsIV) RFFITE] |, nCS AT JEiG 3RS 5 ) AIBASESEL/NnBE/RnW 5 ns
twicsv_RrD) FI TR R nCS (4 20k g () Me(syscLK) ns
tw(csv_wR) AT E NN nCS BB Bk 58 FE 4te(syscLk) ns
twicsiv) nCS [HAETE BNk 78 1% @) 3te(syscLk) ns
twrRNWIV) RNW (337 20 fikh 9 )3 (2) 3te(syscLk) ns
tsuipv-csv) @R, nCS AT SIRAHI D 0 ns
thipv-csiv) RFFESTE] , nCS & THEVESIIRE S/ D 5 ns
(1) ZUFRSAFXIE, HEIMNY 2 4~ SYSCLK J&#.
(2)  Z{EH nRDY I By i) 88 F X 3, T EASME SYSCLK Y.
6.15.9.1.2 HIC FF5<4¥4T
75 BRI KSR T I TARIR G N AR ( BRAESS A1 )

SHO BME BAME| Hhr
nOE 1 nWE 5| {iRIIREUE AN SH
tyoEv-DV) 0 B SEIR I R : nOE 21 D 4y i A7 4@ 3te(syscLk) 4tysyscik) + 15| ns
taorv-DIV) i B R RIS ) - nOE JE2E D Hinth B3k ( =34 ) 1t(syscLk) 2tysysciky * 15| ns
t4oEV-RDYV) BB 2 48R I 5] nOE % nRDY % A7 %% 0 12| ns
tywev-RDYV) HNEL A AR H] : nWE £ nRDY % i 3L 0 12| ns
t4RDYV-DV) HAE SR AEIR I E)  nRDY A 203 D A 3k -3 3| ns
twrDYACT) NRDY % H (17 8Ok 58 5 2ty(syscLk) ns
RnW 3 JHIEIBEHUE NS5
tacsv-nv) i EIRAY A : nCS WA D Hi A 5@ 3tesyscLk) 4tsyscik) + 14| ns
tacsiv-biv) fr R ORFFRT (] nCS RBUEE D HHH T (=& ) ty(syscLK) 2tysyscik) * 14| ns
tacsv-roYV) it FER R © nCS & nRDY # A% 0 12| ns
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6.15.9.1.2 HIC FF>=%H{E (continued)
7E H RE NG T B AR E VG A (BRAESA I )

5 B/ME BRME | L
taRDYV-DV) IR IEIRI A - nRDY 4G 2% D Hr i &L -3 3| ns
twrDYACT) nRDY fiy t (K1AT 20k 56 2 2ty(syscLK) ns

(1) 5 EE 10pF fidk.
(2)  DBUEHTHEHVT R . EEATiEa T (% 4F ) Vikdih nRDY 51 IIRE .

6.15.9.1.3 HIC B [

r-r--"--=-"=—-=-"-="-"-"-"-"-""-"""""""-""="-""=-—---"-"-"-"-"-"-"=-"=-"=-"-"—-—-""-"-"\"="-"-=~"-=-=-"-~"-"""-="-""-=-"="="—"»"—"»""¥"=—"=—"—"—"="—-—"—"-— '|

| SETUP SIGNALS,
: nCS T9— I
N\ I
| |
| |
A[7:0]
I
| BAseseL[2:0] ( X X X ) !
I nBE[3:0] |
e  le—1 el READSIGNALSI
| [ i . :
| — lm — T10 — |
I nOE - > I
| T7 | —
| - > - > I
I S1 S2.| |
: D[15:0] ( )[ * ) I
I
I - >
______________ ~t— Y
r-———"—"=—=—=—=——=—/™—"7™ -"--7Tr---"-”’r--"-"-"-"-"r""""1""""”"-F"”"”" F"”-” " """”""®""—""F""F"—F""F="-"-F"="”"-"F="-"¥-F"™”-=¥F"”&«{(*"«{("{¥¥F¥V¥V¥V/_-/ | —"V= == a
| -— - > WRITE SIGNALS;
| -« T2 «—10 > |
I < > T11 |
| nWE T8 |
I I
I T12 T13 '
I . |
| p[15:0] )|
. R I
T T le— T T READY/WAIT SIGNAL
' <«—» S5 | |
I nRDY 3 I
| - S0 |
LT oS4 [
& 6-79. {#f nOE 1 nWE 3| BT EUE N#4E
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nCS

A[7:0]
BASESEL[2:0]
nBE[3:0]

RnW

(Read)

D[15:0]

A

SETUP SIGNALS

& 6-80. ¥ F] RnW 5| FIEE TR B S N\ #4E

- > '
- - T19 |
, T17 or T18 , | |
[ » - - |
T T14__ T16 |
C * * X )|
|
__________________________________________________ [
S READSIGNALSI
|
< > - > I
T15 120 |
|
< > < > :
( T X )|
|
il B I
_____________ :_Slo_:___._________________________I
_ _ | WRITE SIGNALS;
715 _ 120 _ |
|
|
|
C T21 122 ):
|
_________________________________________________ [
________ - T READY/WAITSIGNAL
9 |

S11
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7 VE4N

7.1 R

C2000™ 32 fir SN et il 2% ST X A B L JENIANIRZN AT 7 ALAL | BRI SIS (T B HLRBh AR L
PRIBAGEAE IR SRS, AL H] DL RANE S AR EE ) B P ERE .

TMS320F28003x (F28003x) & — AT AESE K 32 AriF s fddE il 4 570 (MCU) , Al ikieit N s 7E AN E 1 B AR hk
RUEIAE RIS 2 BAUAARE 5 KAt A o

e R RGET TI A 32 fi2 C28x CPU , ATt 120 MHz )15 5 A3 MEfE. C28x CPU 14 el id i)
TMU ¥ 4544 ( Bl FPU ) 1 VCRC ¥ B 245 2] Tt — 01Tt ; TMU ¥ B 5 S £ T PUd P76 & A8 3 Al
R R W= M EE YL, VCRC ¥ AT R gmg B FH b W B 2 H R 2EiR .

CLA Rt C28x CPU L KE#HI#H WAT 4. CLA &—#K5 CPU JHATHAT BT 32 17 S hnidiss . ik
4b, CLA Hilr & FAEM IR | en] LAE B 0 SR 5 i R G0 BT 75 (W B A8 o 5 R A 7 o R R AT 55 D) 4602 2
FEE—FE | ANSI C THESZF R bRUERLE

F28003x 37 551k 384KB (192KW) IIINTE |, IXEENAE N =4 128KB (B4KW) fEfitifh | 38 A7 g F AT -
ik 69KB (34.5KW) 1 F | SRAM 7] F F-4b 76 [N 77 .

F28003x | (14 52 Bsf [i] 41 BE 57 Bl A1 348 5 o Vi DA T [ 4 38580 [l A P pRosl b R SCle | DS RT B a2 B 0 2 A4 ] 44 F 1
[ A5 AL 1]

F28003x SEfF MCU FAERL T miPEREBIEL | AIiE— 0 LR RGBS . =AML 12 7 ADC FIHERA . R
HEANBIMES , NiTREREEmRE G E. VYMEEL LR 35 AR ] DLAT S Bk 1] 475 350 % N B fRL P30 47 R
o

TMS320C2000™ #sfFfL & AT A S il sk (B SR N ePWM/HRPWM Fil eCAP ) |, RUVFXT RS0
AT o

i I &Pl S @S 3 (40 SPIL SCIL 12C. PMBus. LIN. CAN #1 CAN FD ) ¢ | 3 Higft 7 24
LU BRI, AT LE AR N S B S S A R . C2000™ P& 7 BN I EIRE (HIC) , XE—ANEE
MR, B RYFAME LU M TMS320F28003x (. Bkt , FSI SALLEN Py SEEl T i i S i1 , #h7e
T RN ZAR R S PN EE I T BE

LTS B 55 TMS320F28003xC fu ¥ Vs il v] it B2 #k (CLB) AL RFAIAMERIGE. A XEZER | ik
S 41,

RN 2 BT A2 W (ERAD) BB i & 45 FH T 23 BT (0 B D8 24 7 0 R0 T 508 SR 1 08 25 1R 1 R 30 R 48 2 W 1)
Bt

BTG < C2000 L MCU 25 R, | iE 17 C2000™ Szif 4% MCU THTH .

192  Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com/microcontrollers/c2000-real-time-control-mcus/overview.html
https://www.ti.com/microcontrollers/c2000-real-time-control-mcus/applications/applications.html
https://www.ti.com/microcontrollers/c2000-real-time-control-mcus/applications/applications.html#industrial
https://www.ti.com/microcontrollers/c2000-real-time-control-mcus/applications/applications.html#digital-power
https://www.ti.com/microcontrollers/c2000-real-time-control-mcus/applications/applications.html#digital-power
https://www.ti.com/microcontrollers/c2000-real-time-control-mcus/applications/applications.html#electric-vehicles
https://www.ti.com/microcontrollers/c2000-real-time-control-mcus/applications/motor-control.html
https://www.ti.com/microcontrollers/c2000-real-time-control-mcus/applications/applications.html#sensing-signal-processing
https://www.ti.com/c2000
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

1§ TEXAS TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1
INSTRUMENTS TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
www.ti.com.cn ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022

7.2 ThEE HHERE
K 7-1 Bor T CPU &4 KA bk,

C28x CPU
(120 MHz)
FPU32
TMU CLA
VCRC (120 MHz)
FINTDIV

|
SYSTEM CONTROL CLAto CPU MSG RAM I
CPU Timers Boot ROM |
XTAL CPU to CLAMSG RAM
INTOSCT, INTOSC2 Secure ROM X L _______—__—__ _I
e —T—=—======
ePIE |
Flash Bank0
Windowed WD CLA Data ROM
NMI WD 16 Sectors, 64Kw(128 KB) I
CLA Program ROM |
‘ ' Flash Bank1 | |
16 Sectors, 64Kw(128 KB) T —_——_—_——_—_——_—_
SECURITY | |
4 N
JTQSS&IJCK Flash Bank2 ¢ [ CLA to DMA MSG RAM I
s oot 16 Sectors, 64Kw(128 KB) I
ecure Boof ) DMA to CLA MSG RAM |
¢ ! |
MO-MIRAM .. BT e e e —
2Kw(4 KB)
DIAGNOSTICS BGCRC
bpcc Buses Legend
MPOST LS0-LS7 RAM
HWBIST 16Kw(32 KB) e ——_ CPU —
ERAD
HIC
JTAGICJTAG CLU
DMA
GS0-GS3 RAM I o
16Kw(32 KB
OTHERS w(32 KB) DMA
EPG 6 Channels BGCRC

A\ 4 v

PF1 PF3 [pra ] [ pre |[prr JToper J[ pre | [ Pro ] [ Prio | [ prin ] [ Prr2 ]
16x ePWM Result Data 1x PMBUS i | 2xLN® |[2xsci ] [ axcie | [ txAEs | [LFu]
(8 Hi-Res Capable) 4x CMPSS 3x 12-Bit ADC 55x GPIO 2x SPI DCAN/ | 1XMCAN/ 2x12C
CANFD
1x FSI RX CAN
3x eCAP Input XBAR TFSITX
(1 HRCAP Capable) 2x Buffered DAC Output XBAR
ePWM XBAR
2x eQEP CLB XBAR
(CW/CCW Support)
CLB Input XBAR
8x SD Filters CLB Output XBAR

A.  LIN #uznr LR SCI.
& 7-1. THEE T HER]
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7.3 TFfEse

7.3.1 NIERSE

“AEREASILGT . RIIR T MG AL . 12 TMS320F28003x L] I HI#H RS HFH F “ REiIsh]” —&
) AR AE R —T5,

R 71, WIS

T Kb | R | goomst | WCER | omArl | cLagem | SO0 g s
MO RAM 1K x 16 | 0x0000 0000 | 0x0000 O3FF ; ; ; ECC R ;
M1 RAM 1Kx 16 | 0x0000 0400 | 0x0000 O7FF - - - ECC R -
PieVectTable 512x 16 | 0x0000 0D0O | 0x0000 OEFF - ; ; ; - ;
PieVectTable 2 # 512x16 | 0x0100 0900 | 0x0100 OAFF ; - - - ; ;
LSO RAM 2Kx 16 | 0x0000 8000 | 0x0000 87FF - - i ECC 7 2
LS1 RAM 2Kx 16 | 0x00008800 | 0x0000 8FFF - - 2 ECC B 2
LS2 RAM 2Kx 16 | 0x0000 9000 | 0x0000 97FF - - 2 ECC B 2
LS3 RAM 2Kx 16 | 0x00009800 | 0x0000 9FFF - - R ECC B B
LS4 RAM 2Kx 16 | 0x0000 AOOO | 0x0000 A7FF - - R ECC B R
LS5 RAM 2Kx 16 | 0x0000 A800 | 0x0000 AFFF - - R ECC R i
LS6 RAM 2Kx 16 | 0x0000 BOOO | 0x0000 B7FF ; - B ECC 2 R
LS7 RAM 2Kx 16 | 0x0000 B80O | 0x0000 BFFF - ; i ECC B i
GS0 RAM 4Kx 16 | 0x0000 CO00 | 0x0000 CFFF i i - ECC 7 -
GS1RAM 4Kx 16 | 0x0000 DOOO | 0x0000 DFFF 2 2 ECC B
GS2 RAM 4Kx 16 | 0x0000 E000 | 0x0000 EFFF 2 2 - ECC B -
GS3 RAM 4Kx 16 | 0x0000 FOOO | 0x0000 FFFF B B - ECC B -
CAN A ¥ . RAM 2Kx 16 | 0x0004 9000 | 0x0004 97FF R R ; R ; -
MCAN i1 51 RAM 8Kx 16 | 0x00058000 | 0x0005 9FFF 2 ; ; 2R ] ;
CLA %) CPU 45 RAM 128x 16 | 0x0000 1480 | 0x0000 14FF P ECC ; }
CPU # CLA i1k RAM 128x16 | 0x0000 1500 | 0x0000 157F ; ; ) ECC ; ;
CLA %) DMA ##i £ RAM 128x 16 | 0x0000 1680 | 0x0000 16FF ; ) ) ECC ; ;
DMA %] CLA j#f £ RAM 128x16 | 0x0000 1700 | 0x0000 177F ; ) ) ECC - -
TIoTP® 3Kx 16 | 0x0007 0000 | 0x0007 OBFF - - - ECC - 7
Fil ) OTP 3Kx 16 | 0x0007 8000 | 0x0007 8BFF } - ; ECC - R®
W7 192K x 16 | 0x0008 0000 | OxO00A FFFF - ; ; ECC - )
%% ROM 24K x 16 | Ox003F 2000 | Ox003F 7FFF ; - - Py ; =
515 ROM 32K x 16 | Ox003F 8000 | 0x003F FFFF ; ; ; 2R ;
:g&%i"gﬁf‘f (3l 1x16 | OX003F FFBE | Ox003F FFBF - - - R - -
%@g?é (519 ROMIS™ | 64, 16 | 0x003F FFCO | 0x003F FFFF ; ; ; 2R ; ;

(1)  TIOTP X4t TI AL
(2) RE—#Horewaen.

7.3.1.1 Z/F RAM (Mx RAM)

CPU T R4H FNCHE ECC TR Al RAM it : MO I M1, iXEef7fif 35 /E 5 CPU BE A I/ R 22 4B
( B1, KA CPU AT LAV; M) IX L7 i85 ) o

7.3.1.2 £4# 5= RAM (LSx RAM)

CPU. CLA #il BGCRC #J AL =) RAM (LSx RAM). fifi LSx RAM H#8 EA5 ECC. IXLLTifilas#l & %
41, HEA CPU yji{&4* ( CPU 5 AN/CPU 3kEL ) »
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7.3.1.3 £/ RAM (GSx RAM)

A CPU. HIC. BGCRC 1 DMA Vjj il 42 )5 3 % /) RAM (GSx RAM). CPU. HIC FlI DMA #[5 H A X ik Le 17 4k 2%
f e i 5 U RALUR . e GSx RAM Bi#i B ECC. GSx RAM E. A 1jj 1 {##" ( CPU 5 A\/CPU 3kEU/DMA 5
AMHIC 5N ) .

7.3.1.4 }5.€ RAM

Mg B PASERLK S RAM 7] B -T-7£ CPU. CLA f1 DMA a3t % . CLA-CPU ji4 5 RAM 7£ CLA fil CPU
Z a2 R | i CLA-DMA 4 E. RAM 7E CLA 1 DMA 2 a4 = ¥4 .

7.3.2 BHIEINESS (CLA) 7G5 23 BT

# 7-2 WoR T CLA %l ROM f7fif sl . 5% CLA F2/F ROM W55 , & TMS320F28003x L1 #1757
IR ZZEZFH I “CLA F2F ROM (CLAPROMCRC)” —#.

2% 7-2. CLA ¥(4E ROM 7Efi# S Bh st

EfbRS s b1 N SEHE: KE
FFT & ( gk ) 0x0100 1070 0x0100 186F 0x0800
el (hndk ) 0x0100 1870 0x0100 1FF9 0x078A
FRAS (InER ) 0x0100 1FFA 0x0100 1FFF 0x0006
FFT & (1817 ) 0x0000 FO70 0x0000 F86F 0x0800
i (1817) 0x0000 F870 0x0000 FFF9 0x078A
WA (1847 ) 0x0000 FFFA 0x0000 FFFF 0x0006
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7.3.3 NTERLS
F28003x #sff A = NNFEAEfEA (384KB [192KW])o Kt INAEBEAT 4 FE I ACRL N AE RAM Z AR AT | fEHEAT #5645

SR RERRAEI , AN DAEAT I 30A7 BN A7 A A

“INAF R XL SR AN T RN S A R A A XA L

7.3.3.1 75 X HIH 4
£ 7-3. NEH X R hE
Hudk ECC #udt
BFHE RX
R~ START \ END R~F START END
OTP X
TIOTP %5 | 1008x16 | 0x0007 0000 | 0x0007 O3EF 126 x 16 0x0107 0000 | 0x0107 007D
0 ( Ae4h)
firfi F28003x g' (O;z?%% 16 x 16 0x0007 03F0 | 0x0007 03FF 2x16 0x0107 007E | 0x0107 007F
TIOTP 41 1 1K x 16 0x0007 0400 | 0x0007 O7FF 128 x 16 0x0107 0080 | 0x0107 OOFF
F280039.
Fosooss |TIOTP 412 1K x 16 0x0007 0800 | 0x0007 OBFF 128 x 16 0x0107 0100 | 0x0107 017F
TR E 1
DCSM OTP 41 1K x 16 0x0007 8000 | 0x0007 83FF 128 x 16 0x0107 1000 | 0x0107 107F
fi#s F28003x |0
P ABCE
OTP 7251k 1 1K x 16 0x0007 8400 | 0x0007 87FF 128 x 16 0x0107 1080 | 0x0107 10FF
F280039. |/ AT E 1y
280038 | OTP 721k 2 1K x 16 0x0007 8800 | 0x0007 8BFF 128 x 16 0x0107 1100 | 0x0107 117F
HoFX
HIX 0 4K x 16 0x0008 0000 | 0x0008 OFFF 512 x 16 0x0108 0000 | 0x0108 O1FF
X 1 4K x 16 0x0008 1000 | 0x0008 1FFF 512 x 16 0x0108 0200 | 0x0108 O3FF
F280039 HIX 2 4K x 16 0x0008 2000 | 0x0008 2FFF 512 x 16 0x0108 0400 | 0x0108 O5FF
F080038. | BIX 3 4K x 16 0x0008 3000 | 0x0008 3FFF 512 x 16 0x0108 0600 | 0x0108 O7FF
F280037. g 4 4K x 16 0x0008 4000 | 0x0008 4FFF 512 x 16 0x0108 0800 | 0x0108 O9FF
F280036
RIX 5 4K x 16 0x0008 5000 | 0x0008 5FFF 512 x 16 0x0108 0A00 | 0x0108 OBFF
HIX 6 4K x 16 0x0008 6000 | 0x0008 6FFF 512 x 16 0x0108 0CO0 | 0x0108 ODFF
RIX 7 4K x 16 0x0008 7000 | 0x0008 7FFF 512 x 16 0x0108 OE00 | 0x0108 OFFF
HIX 8 4K x 16 0x0008 8000 | 0x0008 8FFF 512 x 16 0x0108 1000 | 0x0108 11FF
HIX 9 4K x 16 0x0008 9000 | 0x0008 9FFF 512 x 16 0x0108 1200 | 0x0108 13FF
E;ggggg‘ X 10 4K x 16 0x0008 AOOO | 0x0008 AFFF 512 x 16 0x0108 1400 | 0x0108 15FF
F080037. | HIX 11 4K x 16 0x0008 BOOO | 0x0008 BFFF 512 x 16 0x0108 1600 | 0x0108 17FF
F280036. | giX 12 4K x 16 0x0008 CO00 | 0x0008 CFFF 512 x 16 0x0108 1800 | 0x0108 19FF
F280034.
F2o80033 | IX 13 4K x 16 0x0008 D000 | 0x0008 DFFF 512 x 16 0x0108 1A00 | 0x0108 1BFF
RIX 14 4K x 16 0x0008 EQ00 | 0x0008 EFFF 512 x 16 0x0108 1C00 | 0x0108 1DFF
WX 15 4K x 16 0x0008 FOOO | 0x0008 FFFF 512 x 16 0x0108 1E00 | 0x0108 1FFF
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% 7-3. N B XKk (continued)

T . Hhk ECC il
R+ START \ END R+ START END
H1HEX
J#IX 0 4K x 16 0x0009 0000 | 0x0009 OFFF 512 x 16 0x0108 2000 | 0x0108 21FF
J#IX 1 4K x 16 0x0009 1000 | 0x0009 1FFF 512 x 16 0x0108 2200 | 0x0108 23FF
E;Sgggg: RilX 2 4K x 16 0x0009 2000 | 0x0009 2FFF 512 x 16 0x0108 2400 | 0x0108 25FF
F280037. |MIX3 4K x 16 0x0009 3000 | 0x0009 3FFF 512 x 16 0x0108 2600 | 0x0108 27FF
F280036.  |IX 4 4K x 16 0x0009 4000 | 0x0009 4FFF 512x 16 0x0108 2800 | 0x0108 29FF
F§§§8§;‘§, JHIX 5 4K x 16 0x0009 5000 | 0x0009 5FFF 512 x 16 0x0108 2A00 | 0x0108 2BFF
J#IX 6 4K x 16 0x0009 6000 | 0x0009 6FFF 512 x 16 0x0108 2C00 | 0x0108 2DFF
X 7 4K x 16 0x0009 7000 | 0x0009 7FFF 512 x 16 0x0108 2E00 | 0x0108 2FFF
J#IX 8 4K x 16 0x0009 8000 | 0x0009 8FFF 512 x 16 0x0108 3000 | 0x0108 31FF
JHIX 9 4K x 16 0x0009 9000 | 0x0009 9FFF 512 x 16 0x0108 3200 | 0x0108 33FF
F280039. JHIX 10 4K x 16 0x0009 AO00 | 0x0009 AFFF 512 x 16 0x0108 3400 | 0x0108 35FF
F280038. | MIX 11 4K x 16 0x0009 BOOO | 0x0009 BFFF 512 x 16 0x0108 3600 | 0x0108 37FF
F280037.  |mIX 12 4K x 16 0x0009 CO00 | 0x0009 CFFF 512 x 16 0x0108 3800 | 0x0108 39FF
F280036 FIX 13 4K x 16 0x0009 D000 | 0x0009 DFFF 512 x 16 0x0108 3A00 | 0x0108 3BFF
JHIX 14 4K x 16 0x0009 E000 | 0x0009 EFFF 512 x 16 0x0108 3C00 | 0x0108 3DFF
FIX 15 4K x 16 0x0009 FOOO | 0x0009 FFFF 512 x 16 0x0108 3E00 | 0x0108 3FFF
H2HFX

J#IX 0 4K x 16 0x000A 0000 | 0xO00A OFFF 512 x 16 0x0108 4000 | 0x0108 41FF
JHIX 1 4K x 16 0x000A 1000 | Ox000A 1FFF 512 x 16 0x0108 4200 | 0x0108 43FF
X 2 4K x 16 0x000A 2000 | Ox000A 2FFF 512 x 16 0x0108 4400 | 0x0108 45FF
X 3 4K x 16 0x000A 3000 | Ox000A 3FFF 512 x 16 0x0108 4600 | 0x0108 47FF
J#IX 4 4K x 16 0x000A 4000 | OxO00A 4FFF 512 x 16 0x0108 4800 | 0x0108 49FF
J#IX 5 4K x 16 0x000A 5000 | Ox000A 5FFF 512 x 16 0x0108 4A00 | 0x0108 4BFF
J#IX 6 4K x 16 0x000A 6000 | 0xO00A 6FFF 512 x 16 0x0108 4C00 | 0x0108 4DFF
F280039. |HWIX7 4K x 16 0x000A 7000 | Ox000A 7FFF 512 x 16 0x0108 4E00 | 0x0108 4FFF
F280038 | pix 8 4K x 16 0x000A 8000 | OxO00A 8FFF 512 x 16 0x0108 5000 | 0x0108 51FF
JHIX 9 4K x 16 0x000A 9000 | 0x000A 9FFF 512 x 16 0x0108 5200 | 0x0108 53FF
JHIX 10 4K x 16 0x000A AOO0 | OxO00A AFFF 512 x 16 0x0108 5400 | 0x0108 55FF
J#IX 11 4K x 16 0x000A B0OOO | 0xO00A BFFF 512 x 16 0x0108 5600 | 0x0108 57FF
JHIX 12 4K x 16 0Xx000A C000 | Ox000A CFFF 512 x 16 0x0108 5800 | 0x0108 59FF
X 13 4K x 16 0x000A D000 | 0x000A DFFF 512 x 16 0x0108 5A00 | 0x0108 5BFF
JHIX 14 4K x 16 0x000A E000 | Ox000A EFFF 512 x 16 0x0108 5C00 | 0x0108 5DFF
FIX 15 4K x 16 0x000A FOO0 | OxO00A FFFF 512 x 16 0x0108 5E00 | 0x0108 5FFF
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7.3.4 Sh B A A7 AR N T7 RS
“HOME AT AATIE AT LGS (C28)” KA T AMRF s

R 7-4. S TR AR B (C28)

A DriverLib 4 4t cPut DMA HIC CLA | ket
e prem
SHEML 0 (PFO)
- - MO_RAM_BASE 0x0000_0000 = - - - -
- - M1_RAM_BASE 0x0000_0400 = - - - -
AdcaResultRegs ADC_RESULT_REGS ADCARESULT_BASE 0x0000_0B00O = = = = -
AdcbResultRegs ADC_RESULT_REGS ADCBRESULT_BASE 0x0000_0B20 = = = = -
AdccResultRegs ADC_RESULT_REGS ADCCRESULT_BASE 0x0000_0B40 Ik = = = -
CpuTimerORegs CPUTIMER_REGS CPUTIMERO_BASE 0x0000_0CO00 7= - - - -
Cla10nlyRegs CLA_ONLY_REGS CLA1_ONLY_BASE 0x0000_0C00 - - - I3 -
CpuTimer1Regs CPUTIMER_REGS CPUTIMER1_BASE 0x0000_0C08 pr3 - - - -
CpuTimer2Regs CPUTIMER_REGS CPUTIMER2_BASE 0x0000_0C10 p3 - - -
Cla1SoftIntRegs CLA_SOFTINT_REGS | CLA1_SOFTINT_BASE 0x0000_0CEO - - - 72 -
PieCtrIRegs PIE_CTRL_REGS PIECTRL_BASE 0x0000_0CEO = - - -
PieVectTable PIE_VECT_TABLE PIEVECTTABLE_BASE 0x0000_0D00 = - - - -
DmaRegs DMA_REGS DMA_BASE 0x0000_1000 A - - - -
Dmach1Regs DMA_CH_REGS DMA_CH1_BASE 0x0000_1020 = - - - -
Dmach2Regs DMA_CH_REGS DMA_CH2_BASE 0x0000_1040 2= - - - -
Dmach3Regs DMA_CH_REGS DMA_CH3_BASE 0x0000_1060 pr3 - - - -
Dmach4Regs DMA_CH_REGS DMA_CH4_BASE 0x0000_1080 b3 - - - -
Dmach5Regs DMA_CH_REGS DMA_CH5_BASE 0x0000_10A0 = - - - -
Dmach6Regs DMA_CH_REGS DMA_CH6_BASE 0x0000_10C0 = - - - -
Cla1Regs CLA_REGS CLA1_BASE 0x0000_1400 = - - - -
- - LS0_RAM_BASE 0x0000_8000 Ik - - = -
- - LS1_RAM_BASE 0x0000_8800 = - - 7= -
- - LS2_RAM_BASE 0x0000_9000 2= - - = -
- - LS3_RAM_BASE 0x0000_9800 pr3 - - & -
- - LS4_RAM_BASE 0x0000_A000 = - - & -
- - LS5_RAM_BASE 0x0000_A800 = - - 72 -
- - LS6_RAM_BASE 0x0000_B000 = - - = -
- - LS7_RAM_BASE 0x0000_B800 = - - = -
- - GS0_RAM_BASE 0x0000_C000 Ik = = - -
- - GS1_RAM_BASE 0x0000_D000 = = P - -
- - GS2_RAM_BASE 0x0000_E000 2= = = - -
- - GS3_RAM_BASE 0x0000_F000 pr3 I I - -
UidRegs UID_REGS UID_BASE 0x0007_0200 S - - - -
DcsmZ10tpRegs DCSM_Z1_OTP DCSM_Z10TP_BASE 0x0007_8000 7 - - - -
DcsmZ20tpRegs DCSM_Z2_OTP DCSM_Z20TP_BASE 0x0007_8200 = - - - -
SHEW1 (PF1)
EPwm1Regs EPWM_REGS EPWM1_BASE 0x0000_4000 = b3 = s 2
EPwm2Regs EPWM_REGS EPWM2_BASE 0x0000_4100 S 7 72 7 =
EPwm3Regs EPWM_REGS EPWM3_BASE 0x0000_4200 = = = = &
EPwm4Regs EPWM_REGS EPWM4_BASE 0x0000_4300 = = = = =
EPwm5Regs EPWM_REGS EPWM5_BASE 0x0000_4400 A = = = =
EPwm6Regs EPWM_REGS EPWM6_BASE 0x0000_4500 = = P = =
EPwm7Regs EPWM_REGS EPWM7_BASE 0x0000_4600 2= = = = =
EPwm8Regs EPWM_REGS EPWMS8_BASE 0x0000_4700 pr3 3 = = £
EQep1Regs EQEP_REGS EQEP1_BASE 0x0000_5100 p3 p3 2 2 b3
EQep2Regs EQEP_REGS EQEP2_BASE 0x0000_5140 S 7 72 7 =
ECap1Regs ECAP_REGS ECAP1_BASE 0x0000_5200 = = = & &
ECap2Regs ECAP_REGS ECAP2_BASE 0x0000_5240 = = = = =
ECap3Regs ECAP_REGS ECAP3_BASE 0x0000_5280 A = = = =
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R 7-4. SR FF R PST (C28) (continued)

CRA DriverLib &% ik CPU1 DMA HIC CLA SHAKBE
B %
HRCap3Regs HRCAP_REGS HRCAP3_BASE 0x0000_52A0 1A 7 3 2 7
DacaRegs DAC_REGS DACA_BASE 0x0000_5C00 7 2 7 7 7
DacbRegs DAC_REGS DACB_BASE 0x0000_5C10 B 7 7 7 P
Cmpss1Regs CMPSS_REGS CMPSS1_BASE 0x0000_5C80 B 7 7 7 2
Cmpss2Regs CMPSS_REGS CMPSS2_BASE 0x0000_5CA0 7 7 P 2 2
Cmpss3Regs CMPSS_REGS CMPSS3_BASE 0x0000_5CCO B ) P P =
Cmpss4Regs CMPSS_REGS CMPSS4_BASE 0x0000_5CEO A = = = =
Sdfm1Regs SDFM_REGS SDFM1_BASE 0x0000_5E00 2 3 2 2 27
Sdfm2Regs SDFM_REGS SDFM2_BASE 0x0000_5E80 7 7 i3 2 7
St 2 (PF2)
SpiaRegs SPI_REGS SPIA_BASE 0x0000_6100 A 2 = = =
SpibRegs SPI_REGS SPIB_BASE 0x0000_6110 7 7 7 2 2
BgcrcCpuRegs BGCRC_REGS BGCRC_CPU_BASE 0x0000_6340 7 - - 7
BgcrcCla1Regs BGCRC_REGS BGCRC_CLA1_BASE 0x0000_6380 7 - - 7 7
PmbusaRegs PMBUS_REGS PMBUSA_BASE 0x0000_6400 B 7 7 7 P
HicRegs HIC_CFG_REGS HIC_BASE 0x0000_6500 B 7 - - 2
FsiTxaRegs FSI_TX_REGS FSITXA_BASE 0x0000_6600 2 7 b = 7
FsiRxaRegs FSI_RX_REGS FSIRXA_BASE 0x0000_6680 B P = 2
SR 3 (PF3)
AdcaRegs ADC_REGS ADCA_BASE 0x0000_7400 B - - 7 2
AdcbRegs ADC_REGS ADCB_BASE 0x0000_7480 £ - - P 2
AdccRegs ADC_REGS ADCC_BASE 0x0000_7500 ) - - P P22
SMEtR 4 (PF4)
InputXbarRegs INPUT_XBAR_REGS INPUTXBAR_BASE 0x0000_7900 B - - 2
XbarRegs XBAR_REGS XBAR_BASE 0x0000_7920 R - - - 2
SyncSocRegs SYNC_SOC_REGS SYNCSOC_BASE 0x0000_7940 7 - - - 27
ClblnputXbarRegs INPUT_XBAR_REGS | CLBINPUTXBAR_BASE 0x0000_7960 A - - - =
DmaClaSrcSelRegs DMA—CLAE—SQC—SEL—R DMACLASRI;CSEL—BAS 0x0000_7980 = - - - =
EPwmXbarRegs EPWM_XBAR_REGS EPWMXBAR_BASE 0x0000_7A00 7 - - - 7
ClbXbarRegs CLB_XBAR_REGS CLBXBAR_BASE 0x0000_7A40 7 - - - 7
OutputXbarRegs OUTPUT_XBAR_REGS | OUTPUTXBAR_BASE 0x0000_7A80 B - - - p
ClbOutputXbarRegs OUTPUT_XBAR_REGS CLBOUTngXBAR—BA 0x0000_7BCO B - - - 2
GpioCtriRegs GPIO_CTRL_REGS GPIOCTRL_BASE 0x0000_7C00 R - - - 2
GpioDataRegs GPIO_DATA_REGS GPIODATA_BASE 0x0000_7F00 7 - - P 2
GpioDataReadRegs | 7'O-PATAREADRE | gpiopaTaREAD_BASE 0x0000_7F80 2 ; 2 2 2
ClkCfgRegs CLK_CFG_REGS CLKCFG_BASE 0x0005_D200 2 - - - 2
CpuSysRegs CPU_SYS_REGS CPUSYS_BASE 0x0005_D300 7 - - - 7
SysStatusRegs SYS_STATUS_REGS SYSSTAT_BASE 0x0005_D400 7 - - - 7
PeriphAcRegs PERIPH_AC_REGS PERIPHAC_BASE 0x0005_D500 B - - - p
AnalogSubsysRegs ANALOG_(SBgBSYS_RE ANALOGSUEBSYS_BAS 0x0005_D700 a ) ) : B
4MELR 5 (PFS)
DevCfgRegs DEV_CFG_REGS DEVCFG_BASE 0x0005_D000 7 - - - 7
EradGlobalRegs ERAD_GLOBAL_REGS | ERAD_GLOBAL_BASE 0x0005_E800 B - - - p
EradHWBP1Regs ERAD_HWBP_REGS | ERAD_HWBP1_BASE 0x0005_E900 B - - - 2
EradHWBP2Regs ERAD_HWBP_REGS | ERAD_HWBP2_BASE 0x0005_E908 £ - - - 2
EradHWBP3Regs ERAD_HWBP_REGS | ERAD_HWBP3_BASE 0x0005_E910 7 - - - 27
EradHWBP4Regs ERAD_HWBP_REGS | ERAD_HWBP4_BASE 0x0005_E918 A - - - =
EradHWBP5Regs ERAD_HWBP_REGS | ERAD_HWBP5_BASE 0x0005_E920 7 - - - 7
EradHWBP6Regs ERAD_HWBP_REGS | ERAD_HWBP6_BASE 0x0005_E928 7 - - - 3
EradHWBP7Regs ERAD_HWBP_REGS | ERAD_HWBP7_BASE 0x0005_E930 7 - - - 7
EradHWBP8Regs ERAD_HWBP_REGS | ERAD_HWBP8_BASE 0x0005_E938 B - - - p
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R 7-4. SR FF R PST (C28) (continued)

Fry B AR
DriverLib £ ik CPU1 DMA HIC CLA SRS
B 20
EradCounteriRegs ERAD_COUSNTER_REG ERAD_CO;JI[:\ITERLBA 0x0005_E980 = : } . =
EradCounter2Regs ERAD_COUSNTER_REG ERAD_CO;JI[:\JTERZ_BA 0x0005_E990 B ; ; : =
EradCounter3Regs ERAD_COUSNTER_REG ERAD_COéJI[:\JTERS_BA 0X0005_E9AO B } ; : a
EradCounter4Regs ERAD_COUSNTER_REG ERAD_COéJI[:\JTER4_BA 0x0005_E9BO B ; } : n
ERAD_CRC_GLOBAL_ | ERAD_CRC_GLOBAL _ )
EradCRCGlobalRegs REGS BASE 0x0005_EA00 b3 - - - R
EradCRC1Regs ERAD_CRC_REGS ERAD_CRC1_BASE 0x0005_EA10 & - - - B
EradCRC2Regs ERAD_CRC_REGS ERAD_CRC2_BASE 0x0005_EA20 2 - - - 2
EradCRC3Regs ERAD_CRC_REGS ERAD_CRC3_BASE 0x0005_EA30 = - - - B2
EradCRC4Regs ERAD_CRC_REGS ERAD_CRC4_BASE 0x0005_EA40 2 - - - B2
EradCRC5Regs ERAD_CRC_REGS ERAD_CRC5_BASE 0x0005_EA50 2 - - - g7
EradCRC6Regs ERAD_CRC_REGS ERAD_CRC6_BASE 0x0005_EA60 2 - - - 7
EradCRC7Regs ERAD_CRC_REGS ERAD_CRC7_BASE 0x0005_EA70 = - - - B
EradCRC8Regs ERAD_CRC_REGS ERAD_CRC8_BASE 0x0005_EA80 & - - - R
Epg1Regs EPG_REGS EPG1_BASE 0x0005_EC00 & - - - B
Epg1MuxRegs EPG_MUX_REGS EPG1MUX_BASE 0x0005_ECDO 2 - - - 2
DcsmZ1Regs DCSM_Z1_REGS DCSM_Z1_BASE 0x0005_F000 = - - - B2
DcsmZ2Regs DCSM_Z2_REGS DCSM_Z2_BASE 0x0005_F080 2 - - - B2
DcsmCommonRegs DCSM—CO'\élMON—REG DCSMCOMMON_BASE 0x0005_F0CO = - - - 2
MemCfgRegs MEM_CFG_REGS MEMCFG_BASE 0x0005_F400 2 - - - 7
. ACCESS_PROTECTIO | ACCESSPROTECTION

AccessProtectionRegs N_REGS _BASE 0x0005_F500 b3 - - - 2
MemoryErrorRegs MEMORY@ESRRORfRE MEMORYEERRORfBAS 0x0005_F540 B : : . B
TestErrorRegs TEST_ERROR_REGS TESTERROR_BASE 0x0005_F590 & - - - B
FlashOCtrIRegs FLASH_CTRL_REGS FLASHOCTRL_BASE 0x0005_F800 2 - - - 2
FlashOEccRegs FLASH_ECC_REGS FLASHOECC_BASE 0x0005_FB00 = - - - B2

SM g 7 (PF7)
CanaRegs CAN_REGS CANA_BASE 0x0004_8000 & 2 - I
_ R CANAﬁMSGEfRAMiBAS 0x0004_9000 2 2 2 : n
_ R MCAN_MS(IBE_RAM_BAS 0x0005_8000 P : = . =
McanaSsRegs MCANASS_REGS MCANASS_BASE 0x0005_C400 = - & - =
McanaRegs MCANA_REGS MCANA_BASE 0x0005_C600 = - = - =
McanaErrorRegs MCANA—EZROR—REG MCANA_ERROR_BASE 0x0005_C800 I3 - I3 - f=3
HwbistRegs HWBIST_REGS HWBIST_BASE 0x0005_E000 7 - - - B2
MpostRegs MPOST_REGS MPOST_BASE 0x0005_E200 & - - - 2
DccORegs DCC_REGS DCCO_BASE 0x0005_E700 & - - - 2
Dcc1Regs DCC_REGS DCC1_BASE 0x0005_E740 2 - - - 2

S8tk 8 (PF8)
LinaRegs LIN_REGS LINA_BASE 0x0000_6A00 = 7 K 7’ &
LinbRegs LIN_REGS LINB_BASE 0x0000_6B00 = 2 i & &

Sttt 9 (PF9)
WdRegs WD_REGS WD_BASE 0x0000_7000 7= - - - 2
NmilntruptRegs NMI_INTRUPT_REGS NMI_BASE 0x0000_7060 & - - - 2
XintRegs XINT_REGS XINT_BASE 0x0000_7070 o - - - 2
SciaRegs SCI_REGS SCIA_BASE 0x0000_7200 = - & - I
ScibRegs SCI_REGS SCIB_BASE 0x0000_7210 = - = - &
12caRegs 12C_REGS 12CA_BASE 0x0000_7300 = - = - =
12cbRegs 12C_REGS 12CB_BASE 0x0000_7340 2 - = - f=3
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R T-4. SR EF RGPS (C28) (continued)

PP B AR
DriverLib &% ik CPU1 DMA HIC CLA SRS
B &
S 10 (PF10)
Clb1LogicClaRegs CLBiLOg:ECégONFIGi CLBLLOGIIECCFGfBAS 0X0000_3000 r& ) E 5 .
ChbiLogicCtriRegs CLB_LOGIC_CONTROL | CLB1_LOGICCTRL_BA 0x0000_3100 n ) n a ;
_REGS SE
Clb1DataExchRegs CLB_DATA_EXCHANG | CLB1_DATAEXCH_BAS 0x0000_3180 n . n n ;
E_REGS E
Clb2LogicClgRegs CLB_LOGIC_CONFIG_ | CLB2_LOGICCFG_BAS 0x0000_3400 = . n a ;
REGS E
Clb2LogicCtriRegs CLB_LOGIC_CONTROL | CLB2_LOGICCTRL_BA 0x0000_3500 P B n n }
_REGS SE
Clb2DataExchRegs CLB_DATA_EXCHANG | CLB2_DATAEXCH_BAS 0x0000_3580 P A n n ;
E_REGS E
Clb3LogicClgRegs CLB_LOGIC_CONFIG_ | CLB3_LOGICCFG_BAS 0x0000_3800 a ) o R :
REGS E
Clb3LogicCtriRegs CLBLOGIC CONTROL | CLB3 LOGIECTRL_BA 0x0000_3900 2 - R 2 -
Clb3DataExchRegs CLBiD/éT/FA{EEXCHANG CLB3_DATAEXCH_BAS 0X0000_3980 " ) " o .
_REGS E
Clb4LogicClgRegs CLB_LOGIC_CONFIG_ CLB47LOGIIECCFGfBAS 0X0000_3C00 n ) n a ;
Clb4LogicCtriRegs CLB_LOGIC_CONTROL | CLB4_LOGICCTRL_BA 0x0000_3D00 n . = n :
_REGS SE
Clb4DataExchRegs CLB_DATA_EXCHANG | CLB4_DATAEXCH_BAS 0x0000_3D80 = . n a ;
E_REGS E
Sh¥E 11 (PF11)
AesaRegs AES_IP_REGS AESA_BASE 0x0004_2000 i = B B -
AesaSsRegs AES_WRAPPER_REGS AESA_SS_BASE 0x0004_2C00 7 7 - - -
SR 12 (PF12)
LfuRegs LFU_REGS LFU_BASE 0x0000_7FEQ 7 - - 2 i
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7.4 t3iR

R 75 5IH TSR IR AR . B ORIX SRR IR TSR I HARAS B, 155 TMS320F28003x L1 14 #1754
ARZEF . 1ES 5 PARTIDH Fl PARTIDL a7 a5 Ui B, THEE SRS PRI ( TMX 88 TMS ) DL FHAh #3448

[= Py

R 7-5. B iREF S

AR Huik KA (x16) i)

B S HRAS
TMS320F280039C 0x05FF 0500
TMS320F280039 0x05FF 0500
TMS320F280038C 0x05FE 0500
TMS320F280038 0x05FE 0500

PARTIDH 0x0005 DOOA 2 TMS320F280037C 0x05FD 0500
TMS320F280037 0x05FD 0500
TMS320F280036C 0x05FC 0500
TMS320F280036 0x05FC 0500
TMS320F280034 0x05FA 0500
TMS320F280033 0x05F9 0500

REVID 0x0005 DOOC 2 TEIRRS
BiTh 0 0x0000 0000
ME—ARiR T . W45 7E B A MR PARTIDH B&AS B 3e 4 B2

UID_UNIQUE 0x0007 01F4 2 ANERy . SeME—2 5 Al DURHERLH )55 5. s S AOEE T
TMS #4 L.
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7.5 SEHM - ShBEE

“HMBUESR” R TR S T AR S AT E A A R A
R 7-6. SMERE
A | oma | HIC | BGCRC CLA c28
REHME
CPU it &% Y
ERAD Y
GPIO #fls 75 f7 % P R Y
GPIO 3| s Fnic & Y
XBAR fit & Y
RGBCE Y
AES 2 =
EPG Y
LFU R R
DCC Y
MEMORY
MO/M1 2 A
LSx & & 72
GSx 2 = 2 7
ROM 2 =
INfF Y
EHIS
ePWM/HRPWM R = R R
eCAP/HRCAP = = 2 A
eQEP” 2 b 2 R
CLB 2 2 2
SDFM 2 = = R
BEISME
cMmPss"” B I B )
DAC" 2 2 R 2
ADC i 2 2
ADC £ 2 2 2 2
BRI
DCAN 2 2 A
MCAN 2 R
FSITX/FSIRX = 2 2 2
12C 2 2
LIN 2 = R R
PMBus A R R 2
scl 2 R
SPI P & P po
(1) XERHAT I DMA il , (EAREfR K DMA &4
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7.6 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 Mt & B XUE 1 Harvard 22 FIE A F-hk . RISC Rt s JE HAFE S HUAT . a7 f7 a8 B 35 A7 S B E AB L
JrH Harvard 8. o il de e itk 60 8 i BRI 46 . AT T BRI AR B DL R Ar R Aok S B 2 F . CPU 22
JG 1) Harvard Z246 {45 4 FEE SR ELRE 88 HAT AT . CPU 1T USEEUER & FEUE | [FI 5 N H0E DLYE B AN K 26
TRFF LR I R AE . CPU 383 /N 26 AT (1 bk A5 A 2 56 R A

HxR CPU MR LSEMTELZE R |, 1§55 TMS320C28x CPU fllf54 #4157 .
7.6.1 F 5 HI0 (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

K C28x iF St (FPU) ME 258 | {52 M TMS320C28x 715 EH A S HF /.
7.6.2 PREEE XL I

C28x CPU [t B i (FINTDIV) BT Ry 7 FF = R R i B BB i (7. A%, WROLELff ) | dxsesg
vk BA A [\ BRI RN (16116, 32/16. 32/32. 64/32. 64/64 ) |, KA SEAH SR,

o CIBH RRTHHEBIEEIRE (/. % B8HRF) .

o BUELSRVEANRR L B AR BR YA R R i S, 2 C TR R B FE.

B =R A R L R P AR R A AR B &, B TR WTRRE |, SRR SN BRI A e M R IR I AT (32/32 B
BN 10 AN ) o Ak, C28x CPU [ By Th RE MR b <2 F77F A1 32 47 (15 ANE M ) A 64 47 (120 A A 1
W) BRVE R PGHE AT .

BEARPGEBEBIRIENE R | TGS R FE LR - C2000™ /7/fh 7 JIFFIEN TR 7 o

7.6.3 =ZAEHEHIT (TMU)

“AREUINEZS (TMU) @38 nde 4 FUF]FH a] hnd T & W=/ R Rk 7-7 HEisIERIZH MBI FPU 84
KH e C28x+FPU HIThAE.

£ 7-7. TMU CReI3E4

#He C EXusH KL
MPY2PIF32 RaH,RbH a=b*2m 213

DIV2PIF32 RaH,RbH a=b/2xn 2/3

DIVF32 RaH,RbH,RcH a=blc 5

SQRTF32 RaH,RbH a = sqrt(b) 5

SINPUF32 RaH,RbH a=sin(b*2m) 4

COSPUF32 RaH,RbH a=cos(b*2m) 4

ATANPUF32 RaH,RbH a = atan(b)/2 n 4

QUADF32 RaH,RbH,RcH,RdH T Bhit5 ATANPU2 [jiz 5 5
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ST R4 KL BN A R R B S R R . BTy TMU #8484 LA 11 FPU #7834 ( ROH &
R7H ) k#iTie 5.

HZEH | iES0N TMS320C28x # R 15 S LEH A ZHF /.

7.6.4 VCRC #7¢

PEIRTUAAR K (CRC) FEIRAE 1 —Fh ] B 1 5 V2 R I6 U K B Bl B . 38 15 B0 0 sAR RS B i s o 8 12k
C28x+VCRC w#47 8 fii. 16 fi. 24 fi7f1 32 fif CRC. it , VCRC A LAZE 10 NEMINTHE KR 10 7
i CRC. CRC 4592547 84404747 CRC, B KHAT CRC $841,1% CRC #&a T #7.

PL R /& VCRC 1) CRC {15 Z#FH i CRC Z I :
+ CRC8 iz = 0x07

+ CRC16 £ Ii= 1 = 0x8005

+ CRC16 £ %zl 2 = 0x1021

+ CRC24 £ iz = 0x5d6dcb

+ CRC32 Z1iz 1 = 0x04c11db7

*+ CRC32 £ i 2 = 0x1edc6f41

AT DLTE AN A I O — AN AT B E 5 CRC. CRC8. CRC16. CRC24 fil CRC32 [#) CRC it 5 & 47
FSERA (AR C28x WAZIEL I 523 16 frsk 32 Ar%ds ) , DA 5 5 Fibn i e i 32 7 5 H R (R RF
#ﬁo

VCRC #Jtid fu i A P 3R AT 2 00X 0 K/ (1b-32b) AU, Rl 2 F & X CRC ExR. i [ 52 L2 WA
CRC #hAT I B] 2 1 In 21 = A

ARG TURRLE: (VCRC) 184 EMEZEE | 1S TMS320C28x 77 /E 157 ¢ 1R ZHFHY.
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7.7 EHIEINE S (CLA)

CLA 2 K —F oL, 58 &I mAER 32 i M BUFACHE RS | Oy C28x RAISLHL T I K IEHIFF 4T . CLA IR
W ZE IR A LB < J2iE” 1REL ADC BEAS . X B FEK T ADC SKRER4 IR | M S2H TEH&E’J%&%HF@M@
I MHz F 51588 . @R CLA S ) S A 15 i PR B SR (IR 55, AT RS E CPU SkRIAT HAh RGAT 45 |, il
EFIE W

o N 2% 8 AR N AT AL F SR i C28x CPU [IThAE. CLA Ab FH (1 s i) 56 i 25 | 31 4 7] SE B ADC KAESa
HIEIR o Rt , CLA S 3E S LI ) 8 G S A ] s AT i 4 ) 2R . 4% CLA AT [|) S B T 45 m B il 3 CPU
DA B $h AT HoAth R g A5 T fig

PLR & CLA EEHERI5IE.
« B EhE#E 53 CPU —3 (SYSCLKOUT).
o AT R fE TS CLA REBE SN T 32 C28x CPU ZAMIT &%,
- SEEE R IR
o FEFHibERZR (PAB) FIFEr HidE 2k (PDB)
BBt hE B4k (DRAB). iR BUEdE 5.4k (DRDB). 5 A bk 525 (DWAB) FI¥#E 5 N5
K4 (DWDB)
- MO 8 ik
- 16 fifEF i EEs (MPC)
- P04~ 32 fr g % fras (MRO 2= MR3)
- WA 16 frfhar A4 ( MARO. MAR1T)
- R&FAAE (MSTF)
o RO
- |EEE HulsE (32 £ ) I HBUHEE
- W EIHATIRN B A T S B
= W IR IR B R R S Rk
- /X F 1/sqrt(X) fitifE
- B
- M CFRA IR
- BRI AT
* CLA AR T & 218 8 MEL BRI b B GIFE | 83 7 MES M —DE G 5155
F—MES TG L MVECT &7 8348 2 -
- HEUTSEA VI EN CLA RPN, T4 KA % BRI .
- BIRAEEITER—MES . TATEIRE.
- EESERET , 75 PIE WARE—AMES T H Tl
- HMESLRE , TN EARSRARNERHTS AT,
2 25 CLA A] LI —AMEJG B IESHE T RS |, i H Al s 2 2 25440 M fd & T 94255
. E%ﬁ%zmﬁﬂ
- & IACK #5411 C28x CPU
- B 1 3ME% 8 - &% 256 MHIREMIM R IR | SR BRI E BN, CLA fESL 2R FRIH g T
HHL.
- 1% 8 TUWENE G5, M5 1 2 7 RANEAK .
o WAFRIFL AN
- WANEHVEE RAM H T CLA A3 CPU [a] i85 .
- C28x CPU fe14 CLA &7 FEE i A7 i 21 = CPU =3 [H] B # CLA 7S],
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CLA Control
Register Set

MIFR(16)

MPERINT1
From Shared to

MIOVF(16)

Peripherals MPERINT8

MICLR(16)

MICLROVF (16)

CLA_INT{
to
CLA_INT8

PIE

MIFRC(16)

MIER(16)

MIRUN (16)

MCTLBGRND(16)

MSTSBGRND(16)

CLATSOFTINTEN(16)

CLA1INTFRC(16)

SYSCLK: >

CLA Clock Enable————

MVECT1(16

C28x
INT 11— CPU

INT12———»

SYSRS———P

MVECT2(16

CPU Read/Write Data Bus

MVECT3(16

MVECT4(16

MVECT5(16

CLA Program Bus >

MVECT6(16

MVECT7(16

MVECT8(16

MVECTBGRND(16)

MVECTBGRNDACTIVE(16)

CLA Program
Memory (LSx)

Hv>

i

LSXMSEL[MSEL_LSx]
A LSxCLAPGM[CLAPGM_LSx]

!

MPSACTL(16)
MPSA1(32) CLA Data E
MPSA2(32) Memory (LSx) s

a

z

| MCTL(16) f 2
5

CLA Execution ; < ; CLAthe'\/T:age < >

Register Set 2
[ wpcae) ]
MSTF(32) /

RO(32)

B1(32) Shared

:é‘gg; MEALLOW— Peripherals
MARO(16) e
MAR1(16

CPU Read Data Bus >

& 7-2. CLA FHEE
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7.8 IR AR LI 7347 A2 i (ERAD)

ERAD HEHL 855 1 2844 (8RN RS0 M bRt . ERAD B AL ER A R G 0 Mt s e £ CPU Z 4k 58 .

ERAD e 38 50 ) 5 28 LA 88 SR T A R U F ARS8 Froc 2 . 3G9 A 0 2R LA 28 e FH 1 AR R R I A A
AR 52 A A g . RGFHEES R OcH T AE R 4. ERAD b n] fy i &8 A S A AR5 1)
KR ER S T2 LN KA IhAE , UHGE R RS RIERE R T . £ TMS320F28003x #5f4-+H , ERAD
R F )\ AN G T 2R LA BT (BB A T s A AN 2 AN IR 10 S ) FAPUAS SN R G AR A

TG
7.9 & CRC-32 (BGCRC)

755 CRC (BGCRC) fRHfE il fic B [ 776k s B Bt 5 CRC-32, XZiBiL#E CPU. HIC. CLA 1 DMA ~EH4
SE FRIAE R HR IR 23 R o) A AR SR A7 R SE IR . THEH Y CRC-32 fH 534 CRC-32 fHiff 17 L AR A~ s it ik
eAET. AL, BGCRC A BT IR A7 H s AR o

BGCRC #H B A5 LA M -

o KT 32 fHER—/N A CRC-32 i2H

o NTFEEMARESEMEE , CPU A7 W ASZ R

o WHERLARRSAEAES |, CPU W5 58 52 B 5E I ARk /N
o XWTAFRI ( CRC-32 fE A A FEAE K )

o GEIE I BT CRC-32 58 i ] HEAT VB

« REBSEEFMPKE CRC-32 it 5
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7.10 EEFF 315 (DMA)
DMA FEH R T —FhE AN SR/ BAF it 28 2 (ML S B AR F 7%, JE7% CPU 1, M A Hh R G o) RE RS s iy
Bio UEAh , DMA & REW 75 B AL Hhn i oof Foadi AT IEAS = A uﬁfiéﬁ@%ﬁzmﬁiﬂlﬁﬁh T IR HE. XK
X TR R 25 A AR DLSE I . CPU b B A . B 7-3 7R T DMA 227 HEE .
DMA Rt 04 -
o ANNEAGML PIE HIb 8 E
o A TR R R
- ADC 1l fl EVT 55
- A
- ePWM SOC 5 5
- CPU ili 4%
- eCAP
- SPI R AR
- CAN Rk FIHEIL
LIN A ik Fa4z0
. éﬁ?&ﬁ%ﬂﬁﬁ
- GSx RAM
- ADC R %173
- BRI (ePWM. eQEP. eCAP)
- SPI. LIN. CAN Fil PMBus %17 #%
o TR/ D16 78k 32 £ ( SPIFR#HIE] 16 47 )
o BEEE BAFIUANEM , LHE M
DCAN LIN AES WR‘;E,‘;EH REAS[L)JET S XINT TIMER Global Shared RAM
7 W ) } } A A iu } A A i i A A
vl vl v v L v
A 4 } } }v v } } } DMA bus C28x bus
I i i i i i T'N“‘L@?L, |
| | | | L XINT(15)_ |
ro ! L _________ADGXINT(1-5), ADCXEVT |
- AESA_Contextin, AESA ContexiOut, AESA Dataln, AESA_DataOut _ | 5
L LINXTXDMA, LINXRXDMA _ ] | con
o oANKF(13) ] A Trager 5
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SDxDRINT1-4 _p Source Selection Z
P _____________FEcAPd3DMA ] DMAGHSRCSEL1.CHx DMA PIE
DMACHSRCSEL2.CHx

EPWM(1-8).SOCA, EPWM(1-8.S0CB CHx.MODE.PERINTSEL

*************** l (x=1t06)

SPITXDMA(A-B)

f‘ Y W SPIRXDMA(A'B) _)|

|

‘ |

i | FSITXADMA, FSIRXADMA

! | FSI_DATA_TAG_MATCH,
v v v v v v v 'y | FSIPING_TAG_MATCH
pac || sorm || ompss || eqer || ecap || Erwm || EPG || cLB || sPi BPS’; Hic || Fsi
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7.11 B4 5] FHEK

AR T BRGNS S Lz SR i T 5 S 519 ROM M 5] S AL HE . 38 Al A/t
(GPIO) 5l Bkt € 51 T N HC L -

R 7-8 Jon 1 AIEEON 5 SR B 5] B R 5] SRR I, F R DL R S HEAT AR, DU B E 5T
Rk 5] AL AR 5] SR LR 5 GPIO.

BT SR A 5] A UG P A B ( SCIAL SPIA. 12CA. CANA %5 ) 5 —ANSefil. U AR 3 4 3 )X
s S (Hln SCI 51 ) i, SEPRIHRE —MEESCH] , 41 SCIA B 1) SCI 51 5. X [FFfE M T HAh s
Bl

HHH T 612222 R “ LAIEA” B, T toooumasn ( LEPITFH 51— UKHUE 42 A1 193] 5 ROM 4TI ) -
% 7-8. BRI SR

5 SR GPI024 GPI032
( BRIABI FHRIEFESIH 1) ( BUABI BEERETIH 0)
47 10 0 0
SCl/Z:45 5] 51 0 1
CAN 1 0
A 1 1

(1) R SCI £ SCI Hahrr R PiEd feh k8245 “A” 5 “a” , SCI 5| SRl nl FHAE 515 5] Sk,
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7111 B3 SRE

ARV T AT 5] R E AT BIX LI E . A SRR 0 51 SRR SRS IR 3 A5 Sk £ T
fE, PR RRECE R 5| SRR 8 FHECE [ 5] S,

S AR IR BRI e B BN AR K B e . IS LU AR

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

RENEERPRE . ) ARPITIR SR B KATEIEER | IESMEY 7.11.1.1,

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 %

BAMEE A2 5 SR EENERE , ESRT 7.11.1.2,

AN, TMS320F28003x 41 17 #las e A Z=FF 4 11 “ 5| FBAORBI G 7 — gt 7 — G kA i &
BMSP FlH & X 51 5% K75 H .

#1E
CAN 5| FHE4TIT XTAL. #EfEH CAN 5| SRRl , T RN IR e 17 XTAL.
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7.11.1.1 B & 5/ 205

AN E T A arE@ s 7E A R G B A A X e 2 4 i (DCSM) OTP 1% BOOTPIN-CONFIG it & ( i& %
7-9 ) AT R A € X5 SRR LS . DCSM OTP i\ & & Z1-OTP-BOOTPIN-CONFIG & Z2-OTP-
BOOTPIN-CONFIG . K , EMU-BOOTPIN-CONFIG & Z1-OTP-BOOTPIN-CONFIG/Z2-OTP-BOOTPIN-
CONFIG HI5 EERH |, Al i TgiE |, DMEAEARS N OTP IS G T R AR ) 5] S RGHEAT 9206 . Al HEE 5
BN BT AR, M 0. 1. 2 8% 3 g Sk g .
&iE
ff ] Z2-OTP-BOOTPIN-CONFIG i} , 7EIAL B gnfE FITAC B K 26 T 21-OTP-BOOTPIN-CONFIG

FIBCE . @i Z1-OTP-BOOTPIN-CONFIG |, A5 R FHHETE % OTP B E |, B EH Z2-
OTP-BOOTPIN-CONFIG.

3 7-9. BOOTPIN-CONFIG f7=ZBt

A 2R P B
31:24 A H Ox5A 5 NIX 8 fir LATR /R % 27 788 7 40 A 2L
23:16 51 S5 1 2 (BMSP2) &2 BMSPO $iH , BMSP2 f4h
15:8 51 SAE S I 1 (BMSP1) i#% 2 BMSPO #iH] , BMSP1 [&4k
W B NS S i GPIO BI i ( 6% 255) -
- 0x0 = GPIOO
7:0 5] SR L5 0 (BMSPO) - 0x01 = GPIO1
5 N OXFF £25F BMSPO |, tho| A Tk 3% 5] S

LR GPIO ANfEHAE BMSP. i NFsE ) BMSP i&# , 515 ROM & HahERH L] ERik GPIO ( BMSP2 i
] ERINE N OXFF | iX4x25F] BMSP )

« GPIO 20 #1 GPIO 21

« GPIO 36 #1 GPIO 38

+ GPIO 62 & GPIO 223
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F 7-10. 450 5] SRR S| R
et i BMSPO BMSPA BMSP2 L] SRR
1= Ox5A THIZE & ENEETS AR ) BRI BMSP & X151 5
OXFF OXFF OXFF i'iﬁ;ﬁg E&'ﬁ%*iim%l 3
#H7% GPIO OXFF OXFF T;;;ésg& éﬁp}i%ﬁg zléiz )
2 GPIO #7 GPIO OXFF Ef%i'\%sgﬁgﬂpf';"sm M SE 5]
- 0xA 1% GPIO OXFF 1% GPIO Efgésg&:i?';"spz fie xS
OxFF 1% GPIO 2 GPIO Eéﬂgmsg&:igl;ﬂSPZ Mt A5
#2 GPIO #4 GPIO £ GPIO |l BMSPO. BMSP1 fil BMSP2 [\{AE X3l %
A GPIO frapio A GPI0 | Cms. BUSP1 1 BMGPS 1 X151 5
frrero ALALGPIO A GPI0 . BMISP1 Al BMSPS iy 10715
#HIE

fEad 5l SR, BMSPO 25| @ R R SMEM &AL , BMSP2 ik A L. ZAELEH] BMSP
if NZEF] BMSP2 JFh. flan , fE{XfEH] BMSP2 ( 251 BMSP1 1 BMSPO ) Fyskfilrh , HagikfEsl 3
Rl 0 M4, FENAER BMSPO [sefild | ariks| £ RG5! 0 A1 1.
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7.11.1.2 [ B 5| SHEAEL T

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
TMS320F28003x 11 12 #]#5 15 KR 2% F -

#1

li & Z2-OTP-BOOTPIN-CONFIG i} |, ¥{fiF Z2-OTP-BOOTDEF-LOW #11 Z2-OTP-BOOTDEF-HIGH
8, A2 Z1-OTP-BOOTDEF-LOW I Z1-OTP-BOOTDEF-HIGH {8 . T £ f x
BOOTPIN_CONFIG VL H4HEE | 1S I E 5] S 5] .

% 7-11. BOOTDEF &
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 #izt/i% 15 FHBER S SN ARMA R L] SN S
BN RS S B05 S 2N

W TR R E M 2 BOOTDEF {8 , %5

GPIO 7/,
BOOT_DEF1 15:8 BOOT_DEF1 #&/iE 1
BOOT_DEF2 23:16 BOOT_DEF2 3/ 1
BOOT_DEF3 31:24 BOOT_DEF3 #& /&1
BOOT_DEF4 39:32 BOOT_DEF4 15 =0/ 1 152 (% BOOT_DEFO i
BOOT_DEF5 47:40 BOOT_DEF5 #&0/3E 1
BOOT_DEF6 55:48 BOOT_DEF6 =0/ 1
BOOT_DEF7 63:56 BOOT_DEF7 #&:0/3E 1
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7.11.2 GPIO 7Bt

AEVEMNE T HTHENLT Z1-OTP-BOOTDEF-LOW/Z2-OTP-BOOTDEF-LOW  #I Z1-OTP-BOOTDEF-
HIGH/Z2-OTP-BOOTDEF-HIGH [ BOOT_DEF f2fifi#s i B W 1% & 51 4201 GPIO M5 STl . 15 E
Gl SRERET , T ECE BOOT_DEF. &F5| SRR | &M FTH R E 23 E 2510 5] I £ 2% 2 FH 2%

HeIih Rt T E A 51

% 7-12. SCI B3| §:%& 0

Byt BOOTDEF & SCITXDA GPIO SCIRXDA GPIO
0 (ZRiMHE ) 0x01 GPI1029 GP1028
1 0x21 GPIO16 GPIO17
2 0x41 GPIO8 GPIO9
3 0x61 GPIO2 GPIO3
4 0x81 GPIO16 GPIO3
% 7-13. MCAN 3| Si%15
Bl BOOTDEF {& CANTXA GPIO CANRXA GPIO
0 ( BRiMH ) 0x08 GPIO4 GPIO5
1 0x28 GPIO1 GPIO0
2 0x48 GPIO13 GPIO12
% 7-14. DCAN 3| SR
IR BOOTDEF {& CANTXA GPIO CANRXA GPIO
0 ( BiMH ) 0x02 GPIO4 GPIO5
1 0x22 GPIO32 GPIO33
2 0x42 GPIO2 GPIO3
3 0x62 GPIO13 GPIO12
£ 7-15.12C 5| Fi%&Mm
Byt BOOTDEF f& SDAA GPIO SCLA GPIO
0 0x07 GPI1032 GPIO33
1 0x27 GPIO0 GPIO1
2 0x47 GPIO10 GPIO8
% 7-16. RAM 3| S35
T BOOTDEF {4 R‘E";&i‘t”)'ﬁ
0 0x05 0x0000 0000
£ 717, (RS RET
TR BOOTDEF {& mﬁg\ﬁnﬁ AR X
0 ((BRINE ) 0x03 0x0008 0000 00 FiX 0
1 0x23 0x0008 8000 700 BHIX 8
2 0x43 0x0008 FFFO 410 FIX 15
3 0x63 0x0009 0000 Tk 1 BIX 0
4 0x83 0x0009 7FF0 1Efts 1 BIX 7
5 0xA3 0x0009 FFFO Ttk 1 FHIX 15
6 0xC3 0x000A 0000 btk 2 FIIX 0
7 0xE3 0x000A FFFO gtk 2 FRIX 15
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# 7-18. LFU N7 5] S0
o BOOTDEF f# R BANK
0 ( BRiME ) 0x0B 0x0008 0000 AR 0

0x0009 0000 PR N
0x000A 0000 itk 2
1 0x2B 0x0008 8000 TEGiEf 0
0x0009 8000 PR N
0x000A 8000 TEhiffhk 2
2 0x4B 0x0008 FFFO A 0
0x0009 FFFO PRy
0x000A FFFO Atk 2
3 0x6B 0x0008 8000 k0
0x0009 0000 TEfitifA 1
0x000A 0000 Tifigfk 2
4 0x8B 0x0008 EFFO TEfifif 0
0x0009 7FFO0 TEfE AR 1
0x000A 7FFO 1Ak 2
R 7-19. FF5| FIER
BT BOOTDEF {& B
0 0x04 weE H
1 0x24 z®
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% 7-20. SPI 3| S5

B

BOOTDEF &

SPISIMOA

SPISOMIA

SPICLKA

SPISTEA

0x06

GPI102

GPIO1

GPIO3

GPIO5

0x26

GPIO16

GPIO1

GPIO3

GPIO0

0x46

GPIO8

GPIO10

GPIO9

GPIO11

WIN| =] O

0x66

GPIO8

GPIO17

GPIO9

GPIO11

R 7-21. FAT5 SEH

B

BOOTDEF &

D0-D7 GPIO

28x(DSP) 4l GPIO

EHFH GPIO

0 ( BAfH )

0x00

DO - GPIO28

D1 - GPIO1

D2 - GPIO2

D3 - GPIO3

D4 - GPI10O4

D5 - GPIO5

D6 - GPIO6

D7 - GPIO7

GPIO16

GPI1029

0x20

DO - GPIOO

D1 - GPIO1

D2 - GPIO2

D3 - GPIO3

D4 - GPI10O4

D5 - GPIO5

D6 - GPIO6

D7 - GPIO7

GPIO16

GPIO11
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7.12 XSS &2 A

KACHD 22 4= e (DCSM) B ib % B 22 &N AFRE T Ui ). RiE “24” BURE B AL 22 A7 23 A BE I8 0 U ) o
ARAE AR FIg ViR B, @it Code Composer Studio™ (CCS) Z5iffi T H.

B Z2 AL PR X, BT 1 (Z1) Rk 2 (Z2) , 3R AR . XA X 22 4 SR A A . B X3
HAH E S5 H 242 %E (OTP 1i4k 281724 ROM ) FI4-BC ()22 4% 5 ( LSx RAM FIAFEHE X ) .

ARG % A PR RS B 128 RraTd ( CSM BT ) M. A5/ X B0 R4 [ % o f 7 7
OTP s Rr b, ] LU ERBEREAREHE , LIE OTP s —AURIAING 2 A0 (Lm0 )

Code Security Module Disclaimer

AR B A ARG 2 AL (CSM) & R A7 il A2 AH A7 o 7 I Bt it AT 5 6 DR, I HL A%
& (T1) AR H AR SR ORI 2 ORI LARF & TR AT H3E F T A @1 O DRAB IR

SR, TIAMRIEEK I CSM A2 2 BRI B | AN CRUE SR U A7 7 HH 50 A7 A 5% T 1O 2080 A B
AHANDT AT A, B BN SN, TH RIS A SR K CSM BUs AT MUEM IRIEEGR R | SR IE
B B R FH 38 3 AP PR AT S 22 DRAIE

FEARMIELLT | TI X DARFHEM A CSM BUA T E LR LR ek 3% (BABEE Y
MATTT , ik TI R G OE A ERIE . HERIHREOBEAR T £k, EEmk. EHAHRK.
b 55 H B A 28 5 B K
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Device development evolutionary flow:

TMX Experimental device that is not necessarily representative of the final device's electrical specifications and
may not use production assembly flow.

TMP Prototype device that is not necessarily the final silicon die and may not necessarily meet final electrical
specifications.

TMS Production version of the silicon die that is fully qualified.
Support tool development evolutionary flow:

TMDX Development-support product that has not yet completed Texas Instruments internal qualification testing.
TMDS Fully-qualified development-support product.

TMX and TMP devices and TMDX development-support tools are shipped against the following disclaimer:
"Developmental product is intended for internal evaluation purposes."

Production devices and TMDS development-support tools have been characterized fully, and the quality and
reliability of the device have been demonstrated fully. TI's standard warranty applies.

Predictions show that prototype devices (X or P) have a greater failure rate than the standard production
devices. Texas Instruments recommends that these devices not be used in any production system because their
expected end-use failure rate still is undefined. Only qualified production devices are to be used.

Tl 8 dr 2 NS B & B 8= RV AR G4 . 1280 & H 5288 (Flan PN ) FE YR ( #4n
S).

BRI S DLCE 2T IR S V5] TI Il (www.ti.com.cn) B R G TI 84 E K.
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Generic Part Number: T™MS 320 F  280039C -Q1
Orderable Part Number: X F  280039C (blank) PZ R Q1

PREFIX® 4,

TMX (X) = experimental device L AUTOMOTIVE AEC-Q100 QUALIFICATION

TMS (blank) = qualified device (blank) = Not AEC-Q100 qualified
Q1 =AEC-Q100 Grade 1 qualification

DEVICE FAMILY

320 = TMS320 MCU Family SHIPPING OPTIONS
(blank) = Tray
R = Tape and Reel
TECHNOLOGY
F = Flash
—— PACKAGE TYPE
PZ = 100-pin Low-Profile Quad Flatpack (LQFP)
DEVICE PN = 80-pin LQFP

PM = 64-pin LQFP

280039  280039C PT = 48.9in LGFP

280038  280038C
280037  280037C
280036  280036C
280034 ——— TEMPERATURE RANGE

230033 (blank), S = —40°C to 125°C (Ta); ~40°C to 150°C (T,)
A ATV ST AT AR X

B 9-1. a2 M

9.3 #iR
K 9-2. [519-3. K 9-4 MK 9-5 JEon 1 Bes 5k, R 9-1 Bl 1SR HE T ARA RS .

F280039CSPZ F280039CPZQ
$$#-YMLLLLS $$#-YMLLLLS
G4 G4
! !
Pin 1 Pin 1

$$ = Wafer Fab Code (one or two characters)
# = Silicon Revision Code
YM = 2-digit Year/Month Code
LLLL = Assembly Lot Code
S = Assembly Site Code per QSS 005-120

G4 = ECAT
& 9-2. PZ #3355 Sk

226  Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F280039C TMS320F280039C-Q1 TMS320F280038C-Q1 TMS320F280037C
TMS320F280037C-Q1 TMS320F280037 TMS320F280034


https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLT8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLT8B&partnum=TMS320F280039C
https://www.ti.com.cn/product/cn/tms320f280039c?qgpn=tms320f280039c
https://www.ti.com.cn/product/cn/tms320f280039c-q1?qgpn=tms320f280039c-q1
https://www.ti.com.cn/product/cn/tms320f280038c-q1?qgpn=tms320f280038c-q1
https://www.ti.com.cn/product/cn/tms320f280037c?qgpn=tms320f280037c
https://www.ti.com.cn/product/cn/tms320f280037c-q1?qgpn=tms320f280037c-q1
https://www.ti.com.cn/product/cn/tms320f280037?qgpn=tms320f280037
https://www.ti.com.cn/product/cn/tms320f280034?qgpn=tms320f280034

1§ TEXAS TMS320F280039C, TMS320F280039C-Q1, TMS320F280038C-Q1

INSTRUMENTS TMS320F280037C, TMS320F280037C-Q1, TMS320F280037, TMS320F280034
www.ti.com.cn ZHCSLT8B - OCTOBER 2021 - REVISED NOVEMBER 2022
F280039CSPN F280039CPNQ
$$#-YMLLLLS $$#-YMLLLLS
G4 G4
A A
Pin 1 Pin 1

$$ = Wafer Fab Code (one or two characters)
# = Silicon Revision Code
YM = 2-digit Year/Month Code
LLLL = Assembly Lot Code
S = Assembly Site Code per QSS 005-120

G4 = ECAT
&l 9-3. PN £ 2& 1 359 515

' '

F280039CSPM F280038CPMQ
$$#-YMLLLLS $$#-YMLLLLS
G4 G4
a a
Pin 1 Pin 1

$$ = Wafer Fab Code (one or two characters)
# = Silicon Revision Code
YM = 2-digit Year/Month Code
LLLL = Assembly Lot Code
S = Assembly Site Code per QSS 005-120

G4 = ECAT
Bl 9-4. PM 335 ) S g 535
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980 PT 980 PTQ
F280037CS F280037C
YMLLLLS YMLLLLS
$$# G4 $$# G4
a a

Pin 1

Pin 1

980 = TI EIA Code
YM = 2-digit Year/Month Code
LLLL = Assembly Lot Code
S = Assembly Site Code per QSS 005-120
$$ = Wafer Fab Code (one or two characters)
# = Silicon Revision Code

G4 = ECAT

/& 9-5. PT #HEEMH HEHm 5L
£ 9-1. AR

REVID()
BT IRARE BB IRA Hiht : 0x5D00C &
| 0 0x0000 0000 GAHET AR RSy TMX AT TMS .

(1)  #IHEITHRA ID
9.4 TRAMEKA

TI REERBERMIT R TR N2 AT ISR ae . AR AT A k77 R TR, HEER
C2000™ sgisf4%i MCU B PIrA v I LR AEAT |, 157517 C2000 SERF ] MCU - Bt FIJT A& T -

TFRIE

TMDSCNCD280039C controlCARD

F280039C controlCARD & —#f%T HSEC180 controlCARD [FJ3FAti A1 & T2 , i&H T C2000™ F28003x 7
[ Aok ) 28 7 i . controlCARD JE% & & F T HIEA VAL Al R G0 R B et . B T2 se B Ze A | 1) FH 5 b
HEAME RS (100 51 DIMM B 180 511 HSEC ) H [ —F K FE At 50 A )5 B 1) B AR A il 2 f U 7 56 o 8 ORVPAS
B, 38 W S S AR AR R B SR 7E B H B A H 1) controlCARD o

HSEC180 controlCARD JE:AR ¥ 4
TMDSHSECDOCK fEA—fr M |, nlaad #2:3% 5] 5 7 3 F HSEC180 K34 controlCARD k(55 . %
B BB AL T ] s Y B R 6 rE R AR AR . B BRI USB 2R 48K 5V I H YRR At e AR H R
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XDS110 JTAG ik #4t

TEMALES (T1) 19 XDS110 & —FEH T T A XA B 28 108 B AR (17 E 48 ) - XDS110 X T XDS100
25, [FINAE AP SR T2 f0dsiE (IEEE1149.1. IEEE1149.7. SWD ) . Itb4h , A XDS kIR
T B N NIREEZE P 4% (ETB) 1) Arm® I DSP AbFE 2% FR 18 S Fr AR R LR ER - T 51 I B il P AZ R i, TN
FEA{f ] XDS560v2 PRO TRACE 42Ut 23 1R ik R4t .

XDS200 USB 5%

XDS200 72 Tk TI ARSI IRE (FER ) « 5AAH XDS110 FlE i AE ) XDS560v2 #HEL |

XDS200 7EfR A AN S 1t B 2 A1 SE 8L 7 P . BRSO SR T2 AR ME ( IEEE1149.1. |IEEE1149.7 .

SWD ) . firfs XDS WREHEATA B A N SIRERZ 4 (ETB) 1 Arm® F1 DSP AbHI 35 45 345 N A% F1 & G
BEo YT B LR AR ES |, W EE ] XDS560v2 PRO TRACE #2050 #s AR IR £l

XDS560v2 # 4R E: USB iR R4S
XDS560v2 & XDS #A AR ERE M sede i 10—k, FI XL 40 JTAG FrifE (IEEE1149.1) Al cJTAG
(IEEE1149.7). HHFE , BEALFERATL MK (SWD).

B LR

C2000™ # 45T

C2000™ SEinf il 4% 2 m E RE A il 5 7 i R 81, = TR TR 0 777 dh IR T ANR 4 B P i 42
B 55 HThfe. HTX C2000 MCU A [ 25 M BRgE AT g A2 (1) A 2L AH 4 D C2000 BRAFRRA K — 38 73 KA o
AR IR 1A AT ATR] DD RE

F-T- C2000 MCU [#) C2000Ware
HF C2000™ MCU 1] C2000Ware s&— R ¥ K% AH R WK R SCRY |, B 28R AT BE4a 5 A F RIS 1] . e LB AR
ET BRI F FERSNE R

Digital Power SDK

Digital Power SDK & — &R %M R AFILAN AL . THRASCR |, B2 R AT RE4i L T C2000 MCU %71
EARGHTT R, A& T g B . B/ B BLR/AS T F IR R« B b 5 T2 47 T C2000
R PFA L (EVM) M2 RS2 800t (G T ORBHBE. B, RSSas. RSl i as M Dk ikt A ) b
(¥y[E - Digital Power SDK & 7 FL IR N FH AT A AN VPAL 55 2% B BT it (4 T AT B0

Motor Control SDK

Motor Control SDK £ & — R 5| K& AR 2E0) . TR |, BRI Re4s 2T C2000 MCU [y HLATL# i)
RGIF R, &G T &R = AH LI N o A& alig 47 T C2000 FALIEHIVEA LR (EVM) F1 £ Fp 2
R (& T TR EAR LS ) _ERIE L. Motor Control SDK 4 &y 14 8 FEFLEE 1| N F3 78 1 & FEA
5B BT TR AT B

i T C2000 f#% 1 #%1) Code Composer Studio™ (CCS) £ T & #4355 (IDE)

Code Composer Studio &3 HF TI fildz il 5 A1 A AL 2 8% 7 il R 5 B4R T K M 5% (IDE). Code Composer
Studio L& —H#EH FIF R MBI NN TR SEEMRIN C/IC++ guikas. A THMER
By AR i DL Z MR ThRE. B IDE $&4E TR — R P SR, U 5 USRI AR AP
D%, AR T BRI L A T S B % e LLATSE Bt | F . Code Composer Studio ¥ Eclipse % HE 42 (AL A1 T
B PARANR DRSS &, NIRARTT RN S5t 17— Ml 2R 51 ) B e 3= & T R 5.

Tl Resource Explorer
BRI AAL | 555 LT E TI Resource Explorer DLW N F 7. FEFISCRY .

SysConfig %l & 15

SysConfig & & 7 H TECESIH. 4. T, FRGEMIA 4w ETESLH TA4 . SysConfig 1 BhiEE
MHE B R IFI b O, DB S 2 (Rl G 22 AU R . 2 TR A C S RS S | XLt
ST S AT R B (SDK) an Bl &, 508 TG E e #3F. SysConfig T.H 25 [ 3% 535 1 i N E R I
pinmux ¥ & . SysConfig T HAF M 23R FERAE CCS f , ] LUE deviticom = TETFfH. X
SysConfig ZARLE THIEZER |, Wi KRR E T H I,

C2000 $E=J7#&E T H
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Tl 52 FK A REFHELIER T TI C2000 &1 K #5-Fh il th 7 ARG o IX L8 =] I E] C2000 &3 4F fini & 7 it
o THMMRTH , Pl =5 aE e , JFFHREERIEE =T7 K 2 AR

UniFlash 7 I8 7 T 5
UniFlash J&—2Z7 T2, T GUIL 4T B A Dot B B INFE I T s .

C2000 FRADA T K - 4 i

TI C2000 C/C++ % a3 A4 15 5 LA CHF TI C2000 izl & F & ( 245 Concerto (F28M3xx). A [ 1414 fig
(280xx)~ U PERETF A (283xx) Al C2000 5 £ (2823x/280x/281x) fif= il 28 2844 ) HFIN A& .

A

SERTRUA= ) Bt SRR DU A AR . ISR /O Serh a5 ML (1BIS) BURLAIL FF i
WA (BSDL) B, ZEAF A AL | 1805 ) AR & PF 7 B U A “ et '59?7;2” Har R “ vt TR S0
H” /AT

|

BT TREMZE 7> FIH C2000 frlcd il s (RFIERIVERE | TR 7R AP R B . 3l il A A2 2o I BORLRT A
TR R AEROAR YRS | 7T 7 fEHERAG 5T C2000 fdeil s R 51 Eﬁéﬁum*mmﬂ KB BHIR E LR
PO IR RN R I AR o BRI A OSSR BIR A 25 8, i Vi C2000™ ST 45 i
MCU - SCFRFAIE IS £ BE4h , C2000 Academy ERFEIEJNHT AT #2447 —FhRiE 4R C2000 54 S H AR 2 H ik
K775 XEFRITFAGEA] C2000 AT REL , 12— MREFRIVIA L, AT7E C2000 Academy B/ HL & il i |
HHBLIRAE.

9.5 YL KF

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.

NG T A EAEBEES L AR5 DL AR B R BRI BB SR .

iR

TMS320F28003x Sty MCU & #i%3% M40 7 A RS EMA S | gt 7RG,
BARSEZF M

TMS320F28003x SZI iz il #s Fi R % T ¥R T F28003x SZi izt 28 h FANMEFI T RS SRR RS
THRE UL A g AR Y

CPU A/ #H

TMS320C28x CPU Fli5 A =S 215N 44 T TMS320C28x & K+ 15 5 4 ¥l g8 (DSP) () b 28 (CPU) 1
ICHRIES RS . WS HRBEIENH 7ixL DSP o] H I B

TMS320C28x ¥ [R5 S RS HEFMANE T TMU. VCU-II F1 FPU Bl 82288, KL fis 44,

S L]
C2000 seif fZ i 5h e Z 1N 4 T 28x DSP KIS S %457 .
TH{EM

TMS320C28x JL%wiE 5 T A v22.6.0.LTS /" #5r/ /48 7 AT TMS320C28x s R 4wiE S T A ( BT KL
R AW Lo e ey T 1 = A I 7 1= RO I D2 £ I = T O . Sa W IR G RS RN =R

TMS320C28x flift. C/C++ %k #% v22.6.0.LTS H e/ /-4H T TMS320C28x C/C++ 4Pk o . Iom ka2
ANSI 5 C/C++ JALHY | HH TMS320C28x #4444k ik TMS320 DSP JI 4wiE & At .

VAL e
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Instruments.

Bosch® is a registered trademark of Robert Bosch GmbH Corporation.

Arm® is a registered trademark of Arm Limited (or its subsidiaries) in the US and/or elsewhere.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (415)
(6)
F280033SPM ACTIVE LQFP PM 64 160 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280033SPM Samples
F280033SPN ACTIVE LQFP PN 80 119 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280033SPN
F280033SPT ACTIVE LQFP PT 48 250 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280033S
PT
F280033SPZ ACTIVE LQFP Pz 100 90 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280033SPZ
F280034PTRQ1 ACTIVE LQFP PT 48 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280034
PTQ
F280034SPM ACTIVE LQFP PM 64 160 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280034SPM
F280034SPN ACTIVE LQFP PN 80 119 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280034SPN
F280034SPT ACTIVE LQFP PT 48 250 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280034S Samples
PT
F280034SPZ ACTIVE LQFP Pz 100 90 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280034SPZ
F280036CPMRQ1 ACTIVE LQFP PM 64 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280036CPMQ
F280036PMRQ1 ACTIVE LQFP PM 64 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280036PMQ
F280037CPTQ1 ACTIVE LQFP PT 48 250 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40to 125 F280037C
PTQ
F280037CPTRQ1 ACTIVE LQFP PT 48 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40to 125 F280037C
PTQ
F280037CPZRQ1 ACTIVE LQFP Pz 100 1000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280037CPZQ
F280037CSPM ACTIVE LQFP PM 64 160 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280037CSPM
F280037CSPN ACTIVE LQFP PN 80 119 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40to 125 F280037CSPN
F280037CSPT ACTIVE LQFP PT 48 250 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280037CS
PT
F280037CSPTR ACTIVE LQFP PT 48 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280037CS
PT
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
6
F280037CSPZ ACTIVE LQFP Pz 100 90 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280037CSPZ Samples
F280037PTRQ1 ACTIVE LQFP PT 48 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280037
PTQ
F280037PZRQ1 ACTIVE LQFP Pz 100 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280037PZQ
F280037SPM ACTIVE LQFP PM 64 160 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280037SPM
F280037SPMR ACTIVE LQFP PM 64 1000 ROHS & Green NIPDAU Level-3-260C-168 HR F280037SPM
F280037SPN ACTIVE LQFP PN 80 119 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280037SPN
F280037SPNR ACTIVE LQFP PN 80 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40to 125 F280037SPN
F280037SPT ACTIVE LQFP PT 48 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280037S
PT

F280037SPzZ ACTIVE LQFP PZ 100 90 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280037SPZ
F280038CPMQ1 ACTIVE LQFP PM 64 160 RoOHS & Green NIPDAU Level-3-260C-168 HR -40to 125 F280038CPMQ
F280038CPMRQ1 ACTIVE LQFP PM 64 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280038CPMQ
F280038PMRQ1 ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 125 F280038PMQ
F280039CPZQ1 ACTIVE LQFP Pz 100 90 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280039CPZQ
F280039CPZRQ1 ACTIVE LQFP Pz 100 1000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280039CPZQ
F280039CSPM ACTIVE LQFP PM 64 160 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280039CSPM
F280039CSPMR ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280039CSPM
F280039CSPN ACTIVE LQFP PN 80 119 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280039CSPN
F280039CSPNR ACTIVE LQFP PN 80 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 125 F280039CSPN
F280039CSPZ ACTIVE LQFP Pz 100 90 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280039CSPZ
F280039CSPZR ACTIVE LQFP PZ 100 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280039CSPZ
F280039PZRQ1 ACTIVE LQFP Pz 100 1000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F280039PZQ
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6)

F280039SPM ACTIVE LQFP PM 64 160 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280039SPM
F280039SPN ACTIVE LQFP PN 80 119 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F280039SPN
F280039SPZ ACTIVE LQFP Pz 100 90 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40to 125 F280039SPZ -

Samples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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. Tl 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.

Addendum-Page 3



http://www.ti.com/product/TMS320F280039?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TMS320F280039?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TMS320F280039?CMP=conv-poasamples#order-quality

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 25-Aug-2023

OTHER QUALIFIED VERSIONS OF TMS320F280034, TMS320F280034-Q1, TMS320F280037, TMS320F280037-Q1, TMS320F280037C, TMS320F280037C-Q1, TMS320F280039,
TMS320F280039-Q1, TMS320F280039C, TMS320F280039C-Q1 :
o Catalog : TMS320F280034, TMS320F280037, TMS320F280037C, TMS320F280039, TMS320F280039C

o Automotive : TMS320F280034-Q1, TMS320F280037-Q1, TMS320F280037C-Q1, TMS320F280039-Q1, TMS320F280039C-Q1

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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)
F280036CPMRQ1 LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
F280036PMRQ1 LQFP PM 64 1000 330.0 24.4 130 | 13.0 | 2.1 | 16.0 | 24.0 Q2
F280037CPTRQ1 LQFP PT 48 1000 330.0 16.4 9.6 9.6 1.9 12.0 | 16.0 Q2
F280037CPZRQ1 LQFP Pz 100 1000 330.0 32.4 16.9 | 16.9 2.0 24.0 | 32.0 Q2
F280037CSPTR LQFP PT 48 1000 330.0 16.4 9.6 9.6 1.9 12.0 | 16.0 Q2
F280037PTRQ1 LQFP PT 48 1000 330.0 16.4 9.6 9.6 19 | 12.0 | 16.0 Q2
F280037PZRQ1 LQFP Pz 100 1000 330.0 32.4 16.9 | 16.9 2.0 240 | 32.0 Q2
F280037SPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
F280037SPNR LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 2.0 24.0 | 240 Q2
F280038CPMRQ1 LQFP PM 64 1000 330.0 24.4 130 | 13.0 | 2.1 | 16.0 | 24.0 Q2
F280038PMRQ1 LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
F280039CPZRQ1 LQFP Pz 100 1000 330.0 32.4 16.9 | 16.9 2.0 24.0 | 32.0 Q2
F280039CSPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
F280039CSPNR LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 | 2.0 | 24.0 | 240 Q2
F280039CSPZR LQFP Pz 100 1000 330.0 324 16.9 | 16.9 2.0 240 | 32.0 Q2
F280039PZRQ1 LQFP Pz 100 1000 330.0 32.4 16.9 | 16.9 2.0 24.0 | 32.0 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)
F280036CPMRQ1 LQFP PM 64 1000 336.6 336.6 41.3
F280036PMRQ1 LQFP PM 64 1000 336.6 336.6 41.3
F280037CPTRQ1 LQFP PT 48 1000 336.6 336.6 31.8
F280037CPZRQ1 LQFP Pz 100 1000 367.0 367.0 55.0
F280037CSPTR LQFP PT 48 1000 336.6 336.6 31.8
F280037PTRQ1 LQFP PT 48 1000 336.6 336.6 31.8
F280037PZRQ1 LQFP Pz 100 1000 367.0 367.0 55.0
F280037SPMR LQFP PM 64 1000 336.6 336.6 41.3
F280037SPNR LQFP PN 80 1000 367.0 367.0 55.0
F280038CPMRQ1 LQFP PM 64 1000 336.6 336.6 41.3
F280038PMRQ1 LQFP PM 64 1000 336.6 336.6 41.3
F280039CPZRQ1 LQFP Pz 100 1000 367.0 367.0 55.0
F280039CSPMR LQFP PM 64 1000 336.6 336.6 41.3
F280039CSPNR LQFP PN 80 1000 367.0 367.0 55.0
F280039CSPZR LQFP PZ 100 1000 367.0 367.0 55.0
F280039PZRQ1 LQFP Pz 100 1000 367.0 367.0 55.0
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TRAY
L - Outer tray length without tabs & KO -
< > Outer
tray
++++++++++++++ 4+ heignt
1+ +++++++++++++ 4+ '

— W -
++++++++++++ + + +||oue
++++++++++++++ + [0

= width

> | |
t—;—l——l—-l——l—-l——l—-l——|—-l—-|——|—-l——|—-l— -

! 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

F280033SPM PM LQFP 64 160 8 X 20 150 315 [ 135.9] 7620 | 15.2 | 13.1 13
F280033SPN PN LQFP 80 119 7X17 150 315 | 135.9| 7620 | 179 | 14.3 | 13.95
F280033SPT PT LQFP 48 250 10 x 25 150 315 | 1359 7620 | 12.2 | 11.1 |11.25
F280033SPZ PZ LQFP 100 90 6 x15 150 315 [ 1359 7620 | 20.3 | 154 | 154
F280034SPM PM LQFP 64 160 8 X 20 150 315 [ 135.9] 7620 | 15.2 | 13.1 13
F280034SPN PN LQFP 80 119 7X17 150 315 | 135.9| 7620 | 179 | 14.3 | 13.95
F280034SPT PT LQFP 48 250 10 x 25 150 315 | 1359 7620 | 12.2 | 11.1 |11.25
F280034SPZ Pz LQFP 100 90 6x 15 150 315 | 135.9| 7620 | 20.3 | 154 | 154

F280037CPTQ1 PT LQFP 48 250 10x 25 150 315 | 135.9| 7620 | 12.2 | 11.1 |11.25

F280037CSPM PM LQFP 64 160 8 X 20 150 315 [ 1359 7620 | 15.2 | 13.1 13

F280037CSPN PN LQFP 80 119 7X17 150 315 | 1359 7620 | 17.9 | 14.3 | 13.95

F280037CSPT PT LQFP 48 250 10x 25 150 315 | 135.9| 7620 | 12.2 | 11.1 |11.25

F280037CSPZ Pz LQFP 100 90 6 x15 150 315 [ 1359 7620 | 20.3 | 154 | 154
F280037SPM PM LQFP 64 160 8X 20 150 315 [ 135.9] 7620 | 15.2 | 13.1 13
F280037SPN PN LQFP 80 119 7X17 150 315 | 1359 7620 | 17.9 | 14.3 | 13.95
F280037SPT PT LQFP 48 250 10x 25 150 315 | 135.9| 7620 | 12.2 | 11.1 |11.25
F280037SPZ Pz LQFP 100 90 6x15 150 315 [ 135.9] 7620 | 20.3 | 154 | 154
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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

F280038CPMQ1 PM LQFP 64 160 8X 20 150 315 | 1359 7620 | 15.2 | 131 13
F280039CPZQ1 Pz LQFP 100 90 6 x 15 150 315 | 1359| 7620 | 20.3 | 154 | 15.4

F280039CSPM PM LQFP 64 160 8 X 20 150 315 [ 1359 7620 | 15.2 | 13.1 13
F280039CSPN PN LQFP 80 119 7X17 150 315 [ 135.9| 7620 | 17.9 | 14.3 | 13.95
F280039CSPZ Pz LQFP 100 90 6 x 15 150 315 | 1359 | 7620 | 20.3 | 154 | 154

F280039SPM PM LQFP 64 160 8 X 20 150 315 [ 1359 7620 | 15.2 | 13.1 13
F280039SPN PN LQFP 80 119 7X17 150 315 | 135.9| 7620 | 17.9 | 14.3 | 13.95
F280039SPZ Pz LQFP 100 90 6 x 15 150 315 [ 1359| 7620 | 20.3 | 154 | 15.4
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PACKAGE OUTLINE

PTO0048A LQFP - 1.6 mm max height
LOW PROFILE QUAD FLATPACK
9.2
8.8
B 55
T 1
4 N
[— O —
— —
—] —
— —
— —
9.2 — — 79
8.8 — 1 6.8
— —
— —
— —
— —
— :J
N | - / TL
JUUU UL el
|9 [0.08® [c[A[B]
] =— 44X [0.5]
SEE DETAIL A ! 4X|5.5

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
SYMM

48 SEE SOLDER MASK

e %ﬁﬁ%ﬁHﬁﬁm“

s
48X (0.3) T

44X05) EIE

\

|
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|
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PKG SYMM Q— fffffff —_—————— - — - = (8.2)
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|

|

|

|

\

(R0.05) TYP

C 1
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12@

fhiAeR0R

(8.2)

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

111711

e
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|
|
|
|
|
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(R0.05) TYP —~ :‘:
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|
|
|
|
|

N
(¢)]
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©

(8.2)

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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PNOOSOA

PACKAGE OUTLINE
LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

12.2

PIN 11D

11.8

61

1
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N\

1 %HHHHHHHHHHHHHHHHHHH

N
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41

| o027
80X 517

[ Jo.080 [c|A[B]

— 1.6 MAX

(0.13) TYP ;/ [

UL S,

SEATING PLANE

L 0.05 MIN

DETAIL A

TYPICAL

4215166/A 08/2022

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.
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EXAMPLE BOARD LAYOUT
PNOOSOA LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

SYMM
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X

0.05 MAX
EXPOSED METAL ALL AROUND EXPOSED METAL 0.05 MIN
\\ ALL AROUND
777777777777 {

N
METAL SOLDER MASK SOLDER MASKJ XMETAL UNDER
OPENING SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4215166/A 08/2022

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
6. For more information, see Texas Instruments literature number SLMAO04 (www.ti.com/lit/sima004).
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EXAMPLE STENCIL DESIGN
PNOOSOA LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

S\((LMM
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|
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L (13.4) 4

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:6X

4215166/A 08/2022

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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PMOO64A

PACKAGE OUTLINE
LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

PIN 11D

J

NOTE 3

s g

[

9.8
NOTE 3
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nnnannnnonanan
N
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D?
p

A

60X [ 0.5 | L

o ax[75}

12.2

118 TYP

JUT00T00 .
L 07

64X .17

|9 Jo.080) [c|A[B]

,/’

:

il

(0.13) TYP 3}:/?

Vi
SEE DETAIL A

4) 1.6 MAX

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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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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MECHANICAL DATA

MTQFO013A — OCTOBER 1994 — REVISED DECEMBER 1996

PZ (S-PQFP-G100) PLASTIC QUAD FLATPACK

0,13 NOM

|
Leage -

/
J LILILII.ILII.ILILILILILILILILILILII.ILII.ILILILIIIILI/_B Seating Plane
L 1,60 MAX U ' ~[0,08 |

4040149/B 11/96

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-026
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LAND PATTERN DATA

PZ (S—PQFP—-G100) PLASTIC QUAD FLAT PACK

Example Board Layout Stencil Openings based on a stencil
thickness of .127mm (.005inch).

I ——— i omdimbimn-—

T oo~ -

Example
Solder Mask Opening
(See Note D)

Example
Pad Geometry

4217869/A 08/12

NOTES:

A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
Customers should contact their board assembly site for stencil design recommendations. Example
stencil design based on a 50% volumetric metal load solder paste. Refer to IPC—7525 for other
stencil recommendations.

D. _Custlomegs should contact their board fabrication site for solder mask tolerances between and around
sighal pads.
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