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TMS320F28335ZAY nFBGA (179) 12.0mm x 12.0mm
TMS320F28334ZAY nFBGA (179) 12.0mm x 12.0mm
TMS320F28234ZAY nFBGA (179) 12.0mm x 12.0mm
TMS320F28232ZAY nFBGA (179) 12.0mm x 12.0mm
TMS320F28335ZHH BGA MicroStar (179) 12.0mm % 12.0mm
TMS320F28334ZHH BGA MicroStar (179) 12.0mm % 12.0mm
TMS320F28332ZHH BGA MicroStar (179) 12.0mm x 12.0mm
TMS320F28235ZHH BGA MicroStar (179) 12.0mm x 12.0mm
TMS320F28234ZHH BGA MicroStar (179) 12.0mm x 12.0mm
TMS320F28232ZHH BGA MicroStar (179) 12.0mm x 12.0mm
TMS320F283352JZ BGA (176) 15.0mm x 15.0mm
TMS320F283342JZ BGA (176) 15.0mm x 15.0mm
TMS320F28332Z2JZ BGA (176) 15.0mm % 15.0mm
TMS320F282352JZ BGA (176) 15.0mm % 15.0mm
TMS320F282342JZ BGA (176) 15.0mm x 15.0mm
TMS320F282322JZ BGA (176) 15.0mm x 15.0mm
TMS320F28335PGF LQFP (176) 24.0mm x 24.0mm
TMS320F28334PGF LQFP (176) 24.0mm x 24.0mm
TMS320F28333PGF LQFP (176) 24.0mm % 24.0mm
TMS320F28332PGF LQFP (176) 24.0mm % 24.0mm
TMS320F28235PGF LQFP (176) 24.0mm % 24.0mm
TMS320F28234PGF LQFP (176) 24.0mm % 24.0mm
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#3585 (continued)
RS0 3 HE R
TMS320F28232PGF LQFP (176) 24.0mm x 24.0mm
TMS320F28335PTP HLQFP (176) 24.0mm x 24.0mm
TMS320F28334PTP HLQFP (176) 24.0mm x 24.0mm
TMS320F28332PTP HLQFP (176) 24.0mm x 24.0mm
TMS320F28235PTP HLQFP (176) 24.0mm x 24.0mm
TMS320F28234PTP HLQFP (176) 24.0mm x 24.0mm
TMS320F28232PTP HLQFP (176) 24.0mm x 24.0mm
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5 FFEER
& 5-1. F2833x B
F28335
e B0 | el (150MHiz) (100mriz) (loowri)
a4 - 6.67ns 6.67ns 10ns 10ns
AT - XHF 2 = 2
3.3V AT (16 hif ) - 256K 128K 256K 64K
?iﬁg@ﬂ) RAM (SARAM) - 34K 34K 34K 26K
?ﬁfiﬁ;ﬁ)fﬁ (OTP) ROM i 1K 1K 1K 1K
EF5%t F_E INAEISARAM/OTP B[4 8A5 %% ) S a o o
¢f N = E =
7|5 ROM (8K x 16) - L 7 £ P
16/32 frshiE 0 ( XINTF ) 1 B I B H
6 Wi B4 A I (DMA) 0 = B I=A B
PWM @& 0 ePWM1/2/3/4/5/6 ePWM1/2/3/4/5/6 ePWM1/2/3/4/5/6 ePWM1/2/3/4/5/6
HRPWM it 0 ePWM 15;://26AA/3A/4A/ ePWM}),://%,:BAMA/ ePWM;ﬁ//%ﬁ/SAMA/ SPWM1A/2A/3A/4A
32 S H i A\ BB PWM %t 0 eCAP1/2/3/4/5/6 eCAP1/2/3/4 eCAP1/2/3/4/5/6 eCAP1/2/3/4
gg}(ﬁ/gg&@%&%m (QEP) 1 ( P4/ 0 eQEP1/2 eQEP1/2 eQEP1/2 eQEP1/2
EEME NN - HF 2 = 2
BE R 16 16 16 16
12 £z ADC MSPS 2 12.5 12.5 12.5 12.5
L A 80ns 80ns 80ns 80ns
32 fii. CPU i1 %% - 3 3 3 3
ZIBIEE AT T (MCBSP)/ SPI 1 2(A/B) 2(A/B) 2(A/B) 1(A)
HBATIMNEER I (SPI) 0 1 1 1 1
HATIEEHE O (SCI) (3% UART ) 0 3(A/BIC) 3(A/B/C) 3(A/B/C) 2(A/B)
HEBE R P 9% R 1 (eCAN) 0 2(A/B) 2(A/B) 2(A/B) 2(A/B)
W EREE L (12C) 0 1 1 1 1
B 1O S (LA ) - 88 88 88 88
MR W - 8 8 8 8
176 515 PGF $3% - XFF P = £
176 51 PTP % - XHF HF - SCHF
EES 179 JE5k ZHH - SCHF XHE - HE
179 JRER ZAY - S SR - -
179 S5k 2JZ - SCHF FF - X
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# 5-1. F2833x #34 L% (continued)

F28335
F28334 F28333 F28332
y (1) -
Rt R nggﬁ_&; (150MHz) (100MHz) (100MHz)
% -40°C % 85°C - |PGFR Z;JHZ ZAY. | PGF. ZQJHZ ZAY. PGF PGF. ZHH. ZJZ
- S: -40°C £125°C | - PTP. 2JZ PTP. ZJZ - PTP. 2JZ
Q: -40°C % 125°C
( 454 AEC Q100 4% - PTP. ZJZ PTP. ZJZ - PTP. Z2JZ
#HE)

(1) FABURRIE PR EZD e 2R £ MMEREN |, BB SFMMER | BEASERERFEAD RN, ZRE
TN EFIIRIE C2000 L0751 MCU #F #2475 17 F1 TMS320x2833x. TMS320x2823x LM 15 HI# AR ZH FH) 4.
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F28235 F28234 F28232
i ESi F28235-Q1 F28234-Q1 F28232-Q1
(150MHz) (150MHz) (100MHz)
a4 - 6.67ns 6.67ns 10ns
RULT - z 7z z
3.3V T ERINFE (16 f ) - 256K 128K 64K
?iﬁg};ﬂ) RAM (SARAM) - 34K 34K 26K
?ﬁr?j)ﬁ (OTP) ROM . 1K 1K 1K
%t A B INAFEISARAMIOTP Heff A % 4 - SR 2 2
5% ROM (8K x 16) - TR R I
16/32 fi 4O ( XINTF ) 1 = 72 P
6 JHIEEH N FAFI (DMA) 0 2 & 7
PWM jifi i 0 ePWM1/2/3/4/5/6 ePWM1/2/3/4/5/6 ePWM1/2/3/4/5/6
HRPWM & 0 ePWM1A/2A/3A/4A/SAIBA | ePWM1A/2A/3A/AAISAIBA | ePWM1A/2A/3A/4A
32 fid HAi A\ S Bh PWM it 0 eCAP1/2/3/4/5/6 eCAP1/2/3/4 eCAP1/2/3/4
f/gig?%@%ﬂ’m (QEP) Bl (WM | eQEP1/2 eQEP1/2 eQEP1/2
B i 8% - XHF & b
S 16 16 16
12 fir ADC MSPS 2 12.5 12.5 12.5
L2 aingla| 80ns 80ns 80ns
32 fi CPU i % - 3 3 3
% @I AT 1 (McBSP)/ SPI 1 2(A/B) 2(A/B) 1(A)
HAT MR T (SPI) 0 1 1 1
FATIEIE BT (SCI) ( FH% UART ) 0 3(A/BIC) 3(A/B/C) 2(A/B)
SRR 2] 4% R4 (eCAN) 0 2(A/B) 2(A/B) 2(A/B)
LR (12C) 0 1 1 1
A VO 5 (3EH) - 88 88 88
AT e - 8 8 8
176 51 PGF &3 - SCHE 7 P
176 51K PTP % - X & P
ESES 179 J7ER ZHH - FF 72 P
179 #3 ZAY - - EEi) -
179 #55k ZJZ - SCHE Kt I
% : - 40°C % 85°C - PGF. ZHH. z2JZ PGF. ZHH. ZAY. ZJZ | PGF. ZHH. ZAY. ZJZ
?2:5[(340‘30 = - PTP. ZJZ PTP. ZJZ PTP. ZJZ
R Q: -40°C%
125°C - PTP. ZJZ PTP. ZJZ PTP. ZJZ
( 754 AEC Q100
Frif )

(1) BRSSP ) E IR . £ MMEREN , B2 B FMMER |, EAEMERIEARD RN ZLRE
FEUMZERIIRIE C2000 SE01#5#] MCU SFi# 24755 F1 TMS320x2833x. TMS320x2823x SH] i# 17 #l# 14K 24 FAH .
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ARFLFEIE L, ST

TMS320F2833x S falfs il 4%

F2833x RAILH e &% K7 (FPU) 9 C2000™ MCU, e 613725 ePWM i . JL 12.5MSPS, 12 i
ADC £ [F) S8 8 s OB R 4 2% AR 5 dE 7 HH 1. F2833x it % 150MHz CPU f1£ 1A 512KB I A LINAE , 3R H
176 5 i QFP = 179 /2ER BGA H3.

TMS320C2834x Sz 1% il 2%
C2834x RHIAE v LINFF AN ADC , MIMTsEIL T &k 300MHz (B ERES #hs 5 . e >R A 179 #£ER QFP g%
256 12Ek BGA 3,

TMS320F2837xD S fidzs il 2%

F2837xD RFIAMT RZGHIERE R E T — MHinite. BT RS C28x CPU FFATIE M INIE S (CLA) AL ,
AN TF RGNS ZE ) 200MHz . S8R EEREFZ TMU F1 VCU Ik ss . #ohee it 24 16 /12 St
ADC. DAC. =-A JEj#. USB. HIfig &b (CLB). F LRy a8 FFTA M 5ERR . F2837xD A #2140t &
15 1MB [INAE. HoRH 176 511 QFP 2% 337 51 BGA H3%.

TMS320F2837xS i) fdas il o

F2837xS Z 7%l F2837xD 5| Xt 5] BIFE &R A , (HAUHH T —A4> C28x CPU 1 CLA F &% . ©i& XM 100
5 QFP , LLSEIL S TMS320F2807x 71 3 251 .
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GPIO76/XD3 [ 132 880 GPIO48/ECAP5/XD31
GPIO77/XD2 [} 87 TCK
GPIO78/XD1 | 135 860 EMU1
GPIO79/XD0 [} 136 850 EMUO
GPIO38/XWED [} 137 84 VppavrL
XCLKOUT [} 138 830 Vss
\cnn [u ]23 g% g TEST2
ss [} TEST1
GPI028/SCIRXDA/XZCS6 [} 141 80 XRs
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Vbpio E ]ﬁ ;g g TRST
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1 2 3 4 5 6 7
GPIO21/
P Vssaio ADCINBO | ADCINB2 | ADCINB6 | ADCREFP Vss Eﬁggl\?/ P
CANRXB
GPI022/
N | ADCINA1 Vbpaio ADCINB1 | ADCINB5 | ADCREFM Vbp ey | N
SCITXDB
GPIO23/
M | ADCINA2 ADCLO ADCINAO | ADCINB4 |ADCRESEXT| V. EQEP1Y/
DD2A18 MFESXA/ M
SCIRXDB

GPIO18/ GP1020/

SPICLKA/ EQEP1A/
L ADCINAS ADCINA4 ADCINA3 ADCINB3 ADCREFIN SCITXDB/ MDXA/ L

CANRXA CANTXB

GPIO19/
K VSS1AGND VDDAZ VSSA2 ADCINA7 ADCINB7 VSSZAGND Ssgllg;gg// K
CANTXA
GPIO17/ 6 7
J SC:PA@EP/\/ Vbp Vss Vbp1a1s ADCINAG J
TZ6
__GPI1014/ GPIO13/ __GPIO15/ GPIO16/
H TZ3/XHOLD/ TZ2/ TZ4/XHOLDA/ | SPISIMOA/ H
Voo SCITXDB/ CANRXB/ SCIRXDB/ CANTXB/
MCLKXB MDRB MFSXB TZ5
1 2 3 4 5
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8 9 10 1 12 13 14
CRo% GPIO48/ GPIO50/
p Vss ™S TEST2 EMU1 ECAP5/ EQEP1A/
EPWMSYNCO/ XD31 XD29
ADCSOCBO
PIO32
EQEP2B/ | EPWMSYNCI/ S8 ss X030 bDIo
MDRB ADCSOCAO
oploa GPIO51/ GPIO52/
M DI TRST VbpavrL Vss EQEPIB/ | EQEP1S/
EQEP2A/ XD28 XD27
MDXB
v GPIO53/ | GPIOS4/ | GPIOSS/
L| Voo EQLPos) XRS EMUO EQEP1I/ | SPISIMOA/ | SPISOMIA/
XD26 XD25 XD24
MFSXB
CI;EIAOF?I?// GPIOS6/ | GPIOS8/ | GPIO57/
K TDO TEST1 SPICLKA/ | MCLKRA/ | SPISTEA/ Voo
EQEP2I/ XD23 XD21 XD22
MCLKXB
8 9
J Vss X2 Vss X1 XCLKIN
GPIO59/
H Vss Vbbio Vbp Vss MFSRA/
XD20
10 11 12 13 14
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1 2 3 4 5
GPIO11/ GPIO12/ GPIO10/ GPIOY/
s Vss EPWM6B/ TZ7/ EPWM6A/ | EPWMSB/ |
SCIRXDB/ | CANTXB/ | CANRXB/ | SCITXDBY
ECAP4 MDXB | ADCSOCBO| ECAP3
GPIO8/ GPIO7/
EPWM5A/ | EPWMA4B/
F | CANTXB/ | MCLKRA/ Voo Vss Vooio F
ADCSOCAO | ECAP2 6 7
GPIOB/ GPIO5/ GPIO3/
£ | EPWMAN GPIO4/ EPWM3B/ | EPWM2B/ | GPIO84/ GPIO81/ Vooio .
EPWMSYNCI/ | EPWM3A MFSRA/ ECAPS5/ XA12 XA9
EPWMSYNCO ECAP1 MCLKRB
GPIO1/
o v GPIO2/ EPWM1B/ | GPIO86/ GPIO83/ v GPIO4s/ ||,
Ss EPWM2A ECAP6/ XA14 XA S8 XA5
MFSRB
GPI029/
GPIOO/ GPIO85/ GPI082/ GPIO80/
C | epwmia | SCITXDA/ Vss XA13 XA10 XA8 Vss c
XA19
GPIO30/
GPIO39/ GPIO46/ GPIO43/
B Vbp CANRXA/ XA16 Vss Vbp A6 XA3 B
XA18
GPIO31/
GPIO87/ GPI047/ GPIO44/
A C’;"/ﬂ;‘” XA15 Vooio Vss XA7 XA4 A
1 2 3 4 5 6 7
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10 1 12 13 14
— GPIOB3/ | GPIOB1/ | GPIO62/ GPIO60/
sl o SCITXDC/ | MFSRB/ | SCIRXDC | MCLKRB/
XD16 XD18 XD17 XD19
GPIO69/ GPIO66/ v v GPIO65/
XD10 XD13 ss D XD14
8 9
GPI028/
E Vss Voo SCIRXDA/ | CHIOCE/ Vooio crioer Vss
XZCS6
GPIO40/ GPIO37/ GPI034/
D XA0/ ECAP2/ ECAP1/ G%OE?/ GF;('EO,J o Vbp Vss
XWET XZCS7 XREADY
GPIO36/
C Vbp Vss SCIRXDA/ | XCLKOUT G';'gg 3 G';'gg 4f G';'gg 1
XZCS0
GPI042/ S GPIO78/ | GPIOT6/ GPIO72/
B XA2 XRD Vooio Voo XD1 XD3 XD7
GPIO35/
GPIO41/ GPIO79/ | GPIOTT/ GPIOT75/
A XA1 SCITXDA/ Vss Vss XDO XD2 XD4
XRIW
8 9 10 11 12 13 14
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1 2 3 4 5 6 7

|
P Vssaz Vssz2acnn ADCINBO | ADCREFM | ADCREFP |ADCRESEXT| ADCREFIN ||
|
|
|
|
|
N Vssaio ADCLO ADCINB1 ADCINB3 ADCINB5 ADCINB7 EMUO “
|
|
|
|
|
M ADCINA2 ADCINA1 ADCINAO ADCINB2 ADCINB4 ADCINB6 TESTA1 ‘\
|
|
|
|
%
L ADCINA5 ADCINA4 ADCINA3 VssiagnD Vbpaio Vipaats TEST2 |
|
|
|
|
|
|
K ADCINA7 ADCINAG6 Vbpiats Vbpa2z ‘\
|
|
|
|
_ GPIO15/ GPIO16/ GPIO17/ \
J |TZ4/XHOLDA/ | SPISIMOA/ | SPISOMIA/ Voo Vss Vss \\
SCIRXDB/ | CANTXB/ | CANRXB/ ‘
MFSXB TZ5 TZ6 \
|
|
GPIO12/ GPIO13/ | GPIO14/ ‘
H TZ1/ TZ2/ TZ3/XHOLD/ Voo Vss Vss \|
CANTXB/ CANRXB/ SCITXDB/ |
MDXB MDRB MCLKXB |

|
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8 9 10 11 12 13 14

, GPI020/ GPI023/ GPI026/ GPI033/

1 Emui EQEP1A/ EQEP1I/ ECAP3/ SCLA/ v v b

| MDXA/ MFSXA/ EQEP2I/ |EPWMSYNCO/ ss ss

,! CANTXB SCIRXDB MCLKXB | ADCSOCBO

|

| cPiot8/ GPI021/ GP1024/ GPI027/

|| SPICLKA/ | EQEP1B/ ECAP1/ ECAP4/

I'| SCITXDB/ MDRA/ EQEP2A/ | EQEP2S/ DI TDO Vooio N
|| CANRXA CANRXB MDXB MFSXB

|

|

I GPIO19/ GPI022/ GPIO25/ GPIO32/

| | SPISTEA/ | EQEP1S/ ECAP2/ SDAA/ e

|| SCIRXDB/ | MCLKXA/ | EQEP2B/ [EPWMSYNCH — ™9 XRS TCK M
| CANTXA SCITXDB MDRB ADSOCAO

|

|

| GPIO50/ GPIO49/ GPIO48/

| Voo VbpavrL Vboio TRST EQEP1A/ ECAP6/ ECAP5/ L
| XD29 XD30 XD31

|

|

|

I GPIO53 GPIO52/ GPIO51/

I Voo EQEP1I/ EQEP1S/ EQEP1B/ | K
,’ XD26 XD27 XD28

|

|

|

I GPIO56/ GPIO55/ GPIO54/

| Vss Vss Voo SPICLKA/ | SPISOMIA/ | SPISIMOA/ | J
, XD23 XD24 XD25

|

|

|
| GPIO59/ GPIO58/ GPIO57/
| Vss Vss MFSRA/ MCLKRA/ | SPISTEA/ X2 H
I XD20 XD21 XD22
|

|

0000000
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|
GPIOY | GPIO10/ | GPIOTI/ l
EPWMSB/ | EPWMBA/ | EPWM6B/ v v v ,’
SCITXDB/ | CANRXB/ | SCIRXDB/ . . |
ECAP3 | ADCSOCBO| ECAP4 ,:
|
GPIOG/ GPIO7/ GPIOS/ ;
EPWMAA/ | EPWM4B/ | EPWMSA/ v v v !
EPWMSYNCI/| MCLKRA/ | CANTXE/ oo = = ;
EPWMSYNCO| ECAP2 | ADCSOCAO ,!
|
GPIO3/ GPIOS/ |
EPWM2B/ | GPIO4/ | EPWM3B/ v |
ECAPS/ | EPWM3A | MFSRA/ ;
MCLKRB ECAP1 |
|
|
GPIO1/ I
GPIOO/ | EPWM1B/ | GPIOZ/ v v GPI047/ v l
EPWMIA | ECAP6/ | EPWM2A o o XA7 ,’
MFSRB !
|
|
|
o | sano@ | SR | cPiosa | GPiossi | GPlos2 | GPio4el | GPIO43/ | |
o VA XA16 XA13 XA10 XA6 XA3 ’,
|
|
|
5 v Soo¥ | epiosn | GPios4/ | GPIos1 | GPlo4s/ | GPioaz | |
s XA15 XA12 XA9 XA5 XA2 ||
|
|
|
|
|
A v v GPIOS6/ | GPIO83/ | GPIO8O/ | GPIO44/ | GPIO41/ ||
o o XA14 XA11 XA8 XA4 XAt |

3 4 5 6 7
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|
\ GPIOBO/
\ Vss Vss Vooio MCLKRB/ | XCLKIN X1
“ XD19
|
|
|
\ GPIOS3/ | GPIO62 | GPIOB1/
‘\ Vss Vss Voo SCITXDC/ | SCIRXDC/ | MFSRB/
| XD16 XD17 XD18
|
|
|
|
| v GPIOBE/ | GPIOSS/ | GPIOB4/
\\ po XD13 XD14 XD15
|
|
|
|
GPI028/
'\ Voo Voo SCIRXDA/ Vooio G;'D%%g/ G;B?S/ G)F(>|Do1%7/ D
| XZCS6
|
|
|
' | ePioaor S%'TI'&%BA/ GPIO38/ | GPIO78/ | GPIO7s/ | GPIO71/ | GPIOTO/ |
|| XAOXWET XWEO XD1 XD4 XD8 XD9
| XZCS0
|
\
\ | GRIOsTT | GPIOSS) 1 Gpio7er | GPIO77/ | GPIO74/ | GPIOT2
ECAP2/ | SCITXDA/ o o o oy Vss B
| Xzcst XRIW
|
|
|
l GPI034/
| XrD ECAP1/ | XCLKOUT GFQS;‘S’ G?gggl Vooio Vss A
| XREADY
8 9 10 1 12 13 14
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6.2 55U

F 6-1 XX EAF S AT T . GPIO Thig ( HAMA L R ) IEEMR AEE .. E el Ryl H ML E T2t
B IhEE. A EAMRThEE AT A S8k LA A . VRIS BB L3R 5-1 FIEk 5-2. AN 5V it k. AT e
FEA XINTF % Zhae 51 I 8mA (#1784 ) fIIKzhsa . BIE S| %A AL & XINTF Dhag |, A LIRshRE . Ar
HHABSG A — A 4mA IR0 71 1 IRS) B (B AR AN .. B GPIO 5l 1/10/2 HA —A W iR - H7 L BH
&%, BE R b dy A BH AR AT TR RN 5 A IR B R A AR . X — R K& T GPIO 5. GPIO0-GPIO11 5]
JEE b HH B S A AN . GPI012-GPIO87 3| i F 1 b Fi BH #5845 A7 i 408 5

®6-1. 55UH

5 %5
PGF.
£ PTP Z;';'; zJz L0
%Igﬁ JEERG JRIRG S
JTAG
WA AT N A AR JTAG MK E AL, UK sh 2 & i P, TRST i Rk S 11iE
AT RIRL . SRS T R B R AR, MR DR N igAT |, MR AL S
AR .
TRST 78 M10 L1 |VER : TRST &A@ - FA ZR 51 EIF B 07 IR 84S 47 Wl — ELARF AR 1

AT L AN R R g . i B S A BEAE R 2 T & A Tz it ik ik &8 Pod
MIRB R . EFREAN , —A 2.2kQ RBHES PTIR AL B R ORY . i TR E TR
f L TR X IR S R A3 24 1B AT A B ARBOEATIRE. (1, V)

TCK 87 N12 M14 | 3G AEE ERHERE (1, 1) 1 JTAG MixHT
WA NS _EA LB AR 8 JTAG AR LR (TMS).  BEE AT AAE TCK LT B

TMS 79 P10 MIZ | ap Felgg i, (1, 1)

. s o 1o %ﬁﬁﬁﬂiﬁ%ﬁﬁﬁﬁq JTAG {mﬂiﬁjﬁ[}ﬁiﬁ)\ (TD|)Q TDI E TCK J:}Hﬁiﬂ‘]ﬁﬁjﬁﬁﬁ%% ( #E:f
LR ) iR (1, 1)

D0 77 | ke | nis | JTAG FiR , MCHCRRR i (TDO). Fiska (78 ( Ji &Sk H B ) MOPAHA TOK T

Wil i TDO B, ((O/Z 8mA 3k3) )

PiF#55I 0 0. 24 TRST HIRB AR AT, BESIBIEAE % JTAG PRS2 SR b
ok BiZ ARG TR JTAG Hid e th e SO o 3 51 Rt 1) 15 21
B TAAHmBERT . £ EMUO 51 JIAL T2 8 & f-FIREIF B EMU 5| AL T 1248k i
EMUO 85 L1 N7 PRSI, TRST 31K ETHRHE S AU L A A sisl.  (1/0/Z, 8mA Kz 1)

VER - EXA T L FRE AN LR P A XA U PE AR (N 1 TS A T AN B
VR ASHERRACRD R BRSNS . SR — A 2.2k Q £ 4.7k Q MR ST AW ER. BT
KRR E TR, T AR 2RI A A3E 2418 470 A B PR AT S8

PRSI 1. 2 TRST #IRE s HTI , Sb 5l AEAE— A5 JTAG IR IREN RS I
HOR B Z ARG T WOIFE JTAG Himid R e SO - XA 51 R H] R 2 1F
BT A, £ EMUO 51 T2 4 s i IR IF H EMUA SR T2 4K 1
EMU1 86 P12 P8 RIS, TRST UM ETHIMCE B AL A EER.  (1/O/Z , 8mA Bk 1)

R ARG EREE AN B R AR A . XS L BE AR N %A TS T XA e
VR AR HEERA RIS (R SR BN BT o SR — A 2.2k Q & 4.7k Q (ABHAR ORI 2 ZER. @T
RS E TR, TR X 285 00 R )38 218 A7 XA F AR AT IRE -

3PS
VbpavrL 84 M11 L9 3.3V WAL BIEGI . XA 5] BIRZ— B SRS 3.3V,
TEST1 81 K10 M7 TARBI . N THREE . DR R ERIRE. (/0)
TEST2 82 P11 L7 MRS 8 TR . DARFFERERRES . (/0)
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* 6-1. {5519 (continued)

5 WS
PGF.
& prp | 200 | 20 B
%Igéﬁ AR SRS
H 4

Y5 E SYSCLKOUT fffithi 44 . XCLKOUT #ikui# 5 SYSCLKOUT [z AR , sk
FEJEH R —. XRHA 18 1 16 (XTIMCLK) FI7E XINTCNF2 Z5 /288 th iz 2

XCLKOUT 138 C11 A10  |(CLKMODE) #Z#iff. Z i} , XCLKOUT = SYSCLKOUT/4. il
XINTCNF2[CLKOFF] # &4 1, A% XCLKOUT {55 . S5HE GPIO 3IAR , Eir
i, Aok XCLKOUT 5IE F— M mblyuikes. (0/Z, 8mA IRk3) ) .
HMTRIRG AN o XA BB T — B 3.3V IRG AN — DBl EXFER T

XCLKIN 105 J14 G13 | X1 55204 H B GND. U5 A 31 T b RABARAS (X 1.9V SMRIRS; 384 FH R AT B 5
A XTSI, MEEI % 2% 8 5] GND. (1)
PIBIANERIR G AN o A TAE XA PR AY |, — AN S IR — AR RS A AL 2

X1 104 13 Gia  |BOEFEAE XTI X2, X1 51111 1.9V/1.8V V\Vr%ﬂzjzﬁﬁﬁjﬁ{@ AEE X1 51 A
1.9V/1.8V SR 8. TEXFIMER T , XCLKIN 3| ML Akt . df—4 3.3V S 5
5 XCLKIN 5| J{i—# s , X1 2% GND. (1)

X2 102 1 Hpa | PERIRG A . SRR M A AR B XA A X2, AR X2 Al
HI, SAUEHARFREARERRES . (O)

2hr

AL (FN ) FIETIREN () . L
WAL, XRS FEAMHLILIHIT. PCBIKAMETEN E OX3FFFCO F fithht. 24 XRS
BB N HSF E PC %‘ar’mﬁ@ﬁﬁ%ﬁmﬁa MG AR, hE] B MCU WEh K

YRS 80 L10 M13 M. BITEAWIN |, 78 512 4~ OSCCLK FAMIMNE T 1M E A RS a Py, XRS 51 JHI#: 5K
NIRRT, (oD, t)
ST T PR S o R — AN AT A b LS A T IR o L SR ST B R AP SR IR U
A AT IR
FIAEZ S AT — AN Sh R R-C B JA T ZE30 L I IR AR I P 2R

ADC {55

ADCINA7 35 K4 K1 |ADC 4 A, i@l 7 %A (1)

ADCINA6 36 J5 K2 |ADC 41 A, j&iH 6 %A (1)

ADCINA5 37 L1 L1 ADC 4 A , iilii& 5 Hi\ (1)

ADCINA4 38 L2 L2 |ADC 4 A, iiE 4 %A (1)

ADCINA3 39 L3 L3 |ADC 41 A, it 3 A ()

ADCINA2 40 M1 M1 |ADC 41 A, i#i& 2 f A (1)

ADCINA1 41 N1 M2 |ADC 4 A, @il 14 (1)

ADCINAO 42 M3 M3  |ADC Z4L A, i&i& 0 A (1)

ADCINB7 53 K5 N6  |ADC 41 B, il 7 %A (1)

ADCINB6 52 P4 M6 |ADC %4 B, ilii& 6 #iA (1)

ADCINB5 51 N4 N5 |ADC 41 B, @i 5 %A ()

ADCINB4 50 M4 M5 |ADC 41 B, i@i& 4 i (1)

ADCINB3 49 L4 N4  |ADC 41 B, i 3 A ()

ADCINB2 48 P3 M4  |ADC 41 B, i@i& 2 A (1)

ADCINB1 47 N3 N3  |ADC 41 B, @i 1 A (1)

ADCINBO 46 P2 P3  |ADC 41 B, i#il 0 %A (1)

ADCLO 43 M2 N2 [fREEAE (JEBERRIEN ) (1)

ADCRESEXT 57 M5 P6  |ADC 41l fa i il B HFHL AR 45— 22k FRLFH A842 5 MU e b o

ADCREFIN 54 L5 P7  |4hEREEAERIN (1)
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* 6-1. {5519 (continued)

5 %S
E2s e e | 2z Heo
?vlﬁ%ﬁ RS JREERYR T
P ERERAE IR o ZERMG — MIREE R B PE (ESR) (1T 1.5Q ) #1 2.2 u F P& 55 i LA
ADCREFP 56 P5 P5 SR, (0)
VR ¢ W LUE ] ADC B 380k A 58 G0 A 1 PR 3R A0 e R A ESR U
PO EREAE R . ZERMG — MREER B PE (ESR) (KT 1.5Q ) #1 2.2 u F Bi&E 5 i A
ADCREFM 55 N5 P4 | BEEMMEN. (0)
VER : PTRMEH ADC I il 220k A\ R Gt 4 FH 9 LS S 08 3R 75t ESR il .
CPU 71 /O BRI
Vbpa2 34 K2 K4 | ADC #i3tl By 5|
Vssaz 33 K3 P1 ADC AN 00 5|
Vbbaio 45 N2 L5  |ADC #iitl 1/O HiR 3|
Vssalo 44 P1 N1 |ADC H4il 1/O Hetth 5| i
Vbbi1a1s 31 J4 K3 |ADC Rl by s]
Vss1AGND 32 K1 L4 |ADC At 5] i
Vbp2a1s 59 M6 L6  |ADC 4l HiE 5]
Vss2AGND 58 K6 P2 | ADC #itlEe 5|
Voo 4 B1 D4
Vbp 15 B5 D5
Vib 23 B11 D8
Vbp 29 c8 D9
Vop 61 D13 E11
Vb 101 E9 F4
Vbb 109 F3 F11 CPU FZ 425 5|
Vbo 117 F13 H4
Voo 126 H1 Ja
Vbp 139 H12 J11
Vib 146 J2 K11
Vbb 154 K14 L8
Vbp 167 N6
Vobio 9 A4 A13
Vbbio 71 B10 B1
Vbpio 93 E7 D7
Vbbio 107 E12 D11
Vbbio 121 F5 E4 e 110 HE S|
Vbbio 143 L8 G4
Vbbio 159 H11 G11
Vobio 170 N14 L10
Vbbio N14
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* 6-1. {5519 (continued)

5 WS
s e e | 2z PO
%lﬂgéﬁ AR SRR S
Vss 3 A5 A1
Vss 8 A10 A2
Vss 14 A11 A14
Vss 22 B4 B14
Vss 30 C3 F6
Vss 60 c7 F7
Vss 70 c9 F8
Vss 83 D1 F9
Vss 92 D6 G6
Vss 103 D14 G7
Vss 106 E8 G8
Vss 108 E14 G9
Vss 118 F4 H6 | Hedh sl i
Vss 120 F12 H7
Vss 125 G1 H8
Vss 140 H10 H9
Vss 144 H13 J6
Vss 147 J3 J7
Vss 155 J10 J8
Vss 160 J12 J9
Vss 166 M12 P13
Vss 171 N10 P14
Vss N11
Vss P6
Vss P8
GPIO RIS EfES
GPIOO B 0 (110/Z)
EPWM1A 5 c1 D1 [H5EA PWM1 fiih A f1 HRPWM idié (O)
GPIO1 A 1 (1/0/Z)
EPWM1B 6 D3 Dp | HHEA PWM1 it B (O)
ECAP6 AR AHE 6 S /HH (1/0)
MFSRB McBSP-B £z A5 (1/0)
GPIO2 WA 2 (1/0/2)
EPWM2A 7 D2 D3 |M5RH PWM2 firth A f1 HRPWM idi& (O)
GPIO3 AN 3 (1/0/Z)
EPWM2B 10 E4 E1 1R K PWM2 it B (O)
ECAP5 SRR 5 SN/ (1/0)
MCLKRB McBSP-B it 4h (1/0)
GPIO4 AR 4 (1/0/Z)
EPWM3A 11 Eo Ep MR PWMS fith A fl HRPWM i (O)
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* 6-1. {5519 (continued)

5| %5
PGF.
%k PTP Z;':'; 29z L
§I§$ﬁ RS BERS

GPIO5 AR 5 (110/Z)

EPWM3B 19 3 g3 | MR PWMS kit B (O)

MFSRA McBSP-B #ikii[F# (1/0)

ECAP1 MR A A S 1 (1/0)

GPIO6 1@ 4 N/ 6 (1/0/Z)

EPWM4A 13 1 1 AR PWM4 it A Fil HRPWM 3@ ié (O)

EPWMSYNCI AR ePWM [l 25 ik b (1)

EPWMSYNCO AhER ePWM [R5 ikt (O)

GPIO7 AN 7 (1/0/2)

EPWM4B 16 Fo F2 R PWM4 it B (O)

MCLKRA McBSP-A # i & (1/0)

ECAP2 IR A SR S 2 (1/0)

GPIO8 BN 8 (1/10/2)

EPWM5A 17 1 F3 | THERE PWMS fiih A fil HRPWM S (O)

CANTXB AR CAN-B K% (O)

ADCSOCAO ADC ## 535 A (O)

GPIO9 AN 9 (1/0/2)

EPWM5B 18 G5 61 R PWMS it B (O)

SCITXDB SCI-B f:#i %4 (O)

ECAP3 MR A A S 3 (1/0)

GPIO10 @SN 10 (/0/2)

EPWMB6A 19 G4 G2 HEIRR PWM6 %l A Al HRPWM iii# (O)

CANRXB #ERT CAN-B #5215 (1)

ADCSOCBO ADC ## 53 B (O)

GPIO11 AN 11 (11012)

EPWM6B H3RA PWM6 %1t B (O)

SCIRXDB 20 G2 G3  IsciB Bl (10)

ECAP4 SRR SN 4 (1/0)

GPIO12 BN 12 (1/0/2)

TZ1 Bhiw X HA 1 (1)

CANTXB 21 G3 H ARt CAN-B K% (O)

MDXB McBSP-B %% H: T ##i (O)

GPIO13 AN 13 (1/0/2)

TZ2 Bk X N 2 (1)

CANRXB 24 H3 H2 | s CAN-B 2l (1)

MDRB McBSP-B i 8 47 4k (1)

GPIO14 AR 14 (/0/2)
fil R X AN 3 1 SMEBRFFE R XHOLD , (T ) AR, RAMEIE T (XINTF) B4t
AR T SR AR E T S BHPUIR A . N T By IEAE TZ3 {5 548 A 80 & A X Fhig

73/ XHOLD L, EIBIE 5 A XINTCNF2[HOLD] = 1 REEJHtIhfie. WUERBATIXFEM , XINTF S2K5 42

25 H2 H3 TZ3 A A 5 IBE R N R BEPTIRES . 72 ePWM U, TZn {5 SEBRINE 6L T #2205 |, Bk

AT G . T — 2 aT A0 M 52 It BLAE XINIF L8 ZER U RS, XINIF #8
TS, (1)

SCITXDB SCI-B %% (O)

MCLKXB McBSP-B &%t (1/0)
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* 6-1. {5519 (continued)

5| %S
PGF.
38 PTP Z;';'; 2Jz BB
glgéﬁ RS IR S

GPIO15 AN 15 (1/0/Z)
fil R XE N 4 1 AP AR ER A L)\Dﬂiﬁlﬁﬁﬁlﬂiﬂlﬂﬁé%ﬁ%?ﬁ GPADIR 25 {7 4% H1 I BT 77 1)
R IL S BB BN, T TZ4 DhREst S ok . Wb 5| e E v, W

TZ4/ XHOLDA XHOLDA Thfgah &4t fE. 24 XININ D41 F—4 XHOLD i3k , XHOLDA # IR &4

26 Ha I g (RHF ) o P XINIF A2 AIESE b 10 T 2 LR A . 24 XHOLD (5 2 BB |

XHOLDA ## i 24 XHOLDA NEZL (KHF ) B , FMBERAERZ RIKSIMT S 2. (1/O)

SCIRXDB SCI-B £l (1)

MFSXB McBSP-B K%M (1/0)

GPIO16 WAL 16 (1/0/Z)

SPISIMOA 7 Hs Jp  |SPUAEBHA , LafHH (10)

CANTXB 31 CAN-B K% (O)

TZ5 Bhiw X HN 5 (1)

GPIO17 AN 17 (/0/Z)

SPISOMIA 08 I y3  |SPAMEfH , LA (/O)

CANRXB H#35A CAN-B #:45 (1)

TZ6 B XA 6 (1)

GPIO18 WAL 18 (1/0/Z)

SPICLKA SPI-A B b A/ (1/0)

SCITXDB 62 | L6 N8 Iscr % (0)

CANRXA 38 CAN-A B2k (1)

GPIO19 AN 19 (1/0/Z)

SPISTEA 63 K7 Mg | SPIFA MEREERIXAEAEA At (1O)

SCIRXDB SCI-B £ (1)

CANTXA 13T CAN-A %% (O)

GPIO20 B H A 20 (1/0/2)

EQEP1A 64 L7 pg | IR QEP1 I A ()

MDXA McBSP-A %K% T4 (O)

CANTXB 93 CAN-B %% (O)

GPIO21 AN 21 (/0/Z)

EQEP1B 6 b7 Ng | MH3EE QEP1 A B (1)

MDRA MCBSP-A Hic #4750 (1)

CANRXB W57 CAN-B #2105 (1)

GPIO22 BN 22 (1/0/Z)

EQEP1S 66 N7 o | HI#ET QEP1 i (1/0)

MCLKXA McBSP-A %K%t (1/0)

SCITXDB SCI-B % (0)

GPIO23 AR 23 (1/0/Z)

EQEP1I WA QEP1 & 3| (1/0)

MFSXA 67 M7 P10 MeBSP-A %R (10)

SCIRXDB SCI-B £l (1)

GPIO24 TBH AR 24 (1/012)

ECAP1 BIRAEHIT 1 (110 )

EQEP2A 68 M8 N10 1z QEP2 H1 0 A (1)

MDXB McBSP-B & i 1 17 44 (O)

GPIO25 N 25 (1/0/Z)

ECAP2 BRAVHAE 2 (1/0)

EQEP2B 69 | N8 1 MO e QEP2 411 B ()

MDRB McBSP-B #: i #1734 (1)
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* 6-1. {5519 (continued)

5| %5
PGF.
27 PTP Z;';'; 29z BEAO)
§I§$ﬁ AR BERS

GPIO26 AT 26 (1/0/Z)
ECAP3 A 3 (/10 )
EQEP2I 2| ke P sem qep2 4l (10)
MCLKXB McBSP-B ik i (1/0)
GPIO27 BN 27 (10/2)
ECAP4 73 Lo Npp | HERELEE 4 (VO )
EQEP2S R QEP2 %38 (1/0)
MFSXB McBSP-B &% Mi[H]5 (1/0)
GPI028 BT 28 (1/0/Z)
SCIRXDA 141 E10 D10  [SCI £t (1)
XZCS6 AREREE DX 3, 6 5 Fr itk % (O)
GPI029 BN 29, (1/10/Z)
SCITXDA 2 c2 c1 SCI k& i%¥dE (0)
XA19 AR LT hEZE RS 19 (O)
GPIO30 AT 30 (1/0/2Z)
CANRXA 1 B2 C2  |H3R% CAN-A Bl (1)
XA18 AR 2R 7% 18 (O)
GPIO31 BN 31 (1/0/2)
CANTXA 176 A2 B2  |##m% CAN-A Ki% (O)
XA17 AhEREE Dbk 2R 17 (O)
GPIO32 JEHSNAH 32 (110/2)
SDAA 24 N9 M1t |12C BAEJFRXA R 1 (1/0D)
EPWMSYNCI SR PWM AMER RS Bk ag A (1)
ADCSOCAO ADC #4535 A (O)
GPIO33 A 33 (1/01Z)
SCLA 75 P9 p1p  |12C MR H (/OD)
EPWMSYNCO R PWM M3 [E) 25 ik vl (O)
ADCSOCBO ADC #4535 B (O)

@SN 34 (1/0/2)
P03 w2 | Dlo | ne |MHEEEI A1 (VO)
XREADY AN OB E T TR, TG ZSE ( B3 ) EHE XINTF 8. R —AMHE

A5 E N GPIO |, [FEf# T XINTF , N NESE XINTF K205 54 .
GPIO35 A 35 (1/01Z)
SCITXDA 148 A9 B9 |SCI-A Ki%%#i (O)
XRIW ShEE LI, A5 Akl
GPIO36 A 36 (1/0/Z)
SCIRXDA 145 c10 C9 | SCI #U KR (1)
XZCS0 A O X3 0 T H ik (O)
GPIO37 A 37 (1/101Z)
ECAP2 150 D9 B8 |MamAUEI A 2 (1/0)
XZCS7 ARREE X3 7 35 Fr ik 3% (O)
GPIO38 @SN 38 (1/0/2)
- 137 D11 c10 |-
XWEOQ AN B N fifigE 0 (O)
GPIO39 A 39 (1/10/Z)
- 175 B3 c3 |-
XA16 AR O Mk 2% 16 (O)
GPI040 AT 40 (1/0/Z)
- 151 D8 cs |-
XA0/ XWET AN 2R 07408 OB N fifiE 1 (O)
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* 6-1. {5519 (continued)

El) By
PGF.
373 PTP Z;';'; 20z BB
§Iﬂgéﬁ AR BERS
GPl041 AT 41 (1/012)
- 152 A8 A7 |-
XA1 AN I HhEZR B 1 (O)
GP1042 WA 42 (1/0/Z)
- 153 B8 B7 |-
XA2 ANEEE D HE£E B 2 (0)
GPl043 A 43 (1/012)
- 156 B7 c7 |-
XA3 Al O 28 3% 3 (0)
GPl0O44 TR 44 (1/101Z)
- 157 A7 A6 |-
XA4 ARz O bk 267 4 (O)
GPl045 @A 45 (1/01Z)
- 158 D7 B6 |-
XAS S D bk 25 7 5 (O)
GPl046 AT 46 (1/101Z)
- 161 B6 ce |-
XA6 AN HE 1 Hb k2R E% 6 (O)
GPI047 BRI 47 (1/10/2Z)
- 162 AB D6 |-
XAT7 Al L 28 5% 7 (0)
GPl1048 AT 48 (1/01Z)
ECAP5 88 P13 L14 | ssmitam N/t 5 (1/0)
XD31 AR TSR 2488 31 (1/0/2)
GPI049 JEHSINAH 49 (1/0/2)
ECAP6 89 N13 L13 | M4saBUFsm A/ 6 (1/0)
XD30 AR KR 2R 1% 30 (1/0/Z)
GPIO50 & 50 (1/0/Z)
EQEP1A 90 P14 L12 |58 QEP1 %A A (1)
XD29 S OHIE LR 29 (1/0/Z)
GPIO51 @A 51 (1/101Z)
EQEP1B 91 M13 K14  |#%38% QEP1 %A B (1)
XD28 A T $E £k i 28 (1/0/Z)
GPIO52 @A 52 (1/01Z)
EQEP1S 94 M14 K13 |#%38% QEP1 %8 (1/0)
xpz7 AR D L B 27 (1/0/2)
GPIO53 A 53 (1/01Z)
EQEP1I 95 L12 K12 #4384 QEP1 %3] (1/0)
XD26 AR T HUR 2 26 (1/0/2)
GPIO54 A 54 (1/101Z)
SPISIMOA 96 L13 J14 | SPI-A DZRHHIN |, T84 (1/10)
XD25 AR TR 2% 25 (110/2)
GPI055 I8 A% N\t 55 (1/0/Z)
SPISOMIA 97 L14 J13 |SPI-A \# it , E&AHAN (1/0)
XD24 S MR 2 24 (110/2)
GPIO56 A 56 (1/0/Z)
SPICLKA 98 K11 J12 | SPI-A Bt (1/0)
XD23 A OHIE LS 23 (1/0/Z)
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* 6-1. {5519 (continued)

El) By
PGF.
27 PTP Z;';'; 29z BEAO)
%Iﬂgéﬁ B JHERG S
GPIO57 AN 57 (10/2)
SPISTEA 99 K13 H13  |SPI-A WSk % fH g (1/0)
XD22 A B L 22 (1/0/2)
GPI058 BN 58 (110/2)
MCLKRA 100 K12 H12  |McBSP-A #Uiif 4l (1/0)
XD21 SRR I BR 21 (1/0/2)
GPIO59 BN 59 (1/10/2)
MFSRA 110 H14 H11 | McBSP-A #Uisi[F > (1/0)
XD20 AR D HE R % 20 (1/0/Z)
GPI060 @SN 60 (1/10/2)
MCLKRB 111 G14 G12  |McBSP-B ki 1 (1/0)
XD19 AR DB S 19 (1/0/2)
GPI061 RN 61 (10/2)
MFSRB 12 G12 F14  |McBSP-B # & ii[E (1/0)
XD18 AR TR 2% 18 (110/2)
GP1062 i 62 (1/0/Z)
SCIRXDC 13 G13 F13 | SCI-C HllcHd (1)
XD17 AN KR 2% 17 (1/0/Z)
GPI063 WA 63 (1/10/2)
SCITXDC 114 G1 F12  |SCI-C Ri%%E (0)
XD16 ShEREE R LR 16 (1/0/2)
GPI064 WA 64 (1/10/2)
- 115 G10 E14 |-
XD15 AR T BB 4% 15 (1/0/2)
GPI065 I8 H A\ 65 (1/0/Z)
- 116 F14 E13 |-
XD14 AN 1 B e % 14 (1/0/Z)
GPI066 W N/ 66 (1/10/2)
- 19 F11 E12 |-
XD13 Al L EUR L 2% 13 (1/0/2)
GPI067 RSN 67 (10/2)
. 122 E13 D14 |-
XD12 A1 AR 2R 12 (1/0/2)
GPI068 AN 68 (1/10/2)
- 123 E11 D13 |-
XD11 AR O HHR & 11 (1/0/2)
GPI069 BN 69 (1/10/2)
- 124 F10 D12 |-
XD10 A R 2% 10 (1/10/2)
GPIO70 AN 70 (10/2)
- 127 D12 c14 |-
XD9 AhERE T BHR L% 9 (10/Z)
GPIO71 WA NG 71 (1/0/Z)
- 128 C14 c13 |-
XD8 YhEEE LI RUR 28 8 (110/Z)
GPIO72 RSN 72 (10/2)
- 129 B14 B13 |-
XD7 A1 O BUR L % 7 (1/01Z)
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* 6-1. {5519 (continued)

5 WS
PGF.
27 PTP Z;';'; 29z BEAO)
é‘lﬂgzﬁ RS JHERG S
GPIO73 WA 73 (1/10/Z)
- 130 C12 A2 |-
XD6 AhEBE B L% 6 (1/10/Z)
GPIO74 WA NG 74 (1/0/Z)
- 131 c13 B12 |-
XD5 YhEEE CIRR 28 5 (110/Z)
GPIO75 iR 75 (110/Z)
- 132 A4 c12 |-
XD4 S O SR L % 4 (1/01Z)
GPIO76 AR 76 (1/10/Z)
- 133 B13 A1 |-
XD3 A O BE 2% 3 (1/0/Z)
GPIO77 AR 77 (110/Z)
- 134 A13 B11 |-
XD2 A O HE 2% 2 (1/0/Z)
GPIO78 WA 78 (1/10/Z)
- 135 B12 c1 |-
XD1 AMEEE T EAR 2K 1 (1/0/2Z)
GPIO79 A 79 (1/0/Z)
- 136 A12 B10 |-
XDO YhEE CIEUR 2R 0 (110/Z)
GPI080 i 4 A 80 (1/0/Z)
- 163 C6 A5 |-
XA8 HhE I 25 2% 8 (O)
GPI081 AR 81 (1/0/Z)
. 164 E6 B5 |-
XA9 A L% 9 (0)
GPI082 A 82 (1/0/Z)
. 165 c5 c5 |-
XA10 AR O Hik 2R B8 10 (O)
GPI083 A4 83 (1/0/Z)
- 168 D5 A4 |-
XA11 AMEREE CTHbHEZE B 11 (O)
GPI084 o A N [
) 169 E5 B4 @iﬁ?@)\/?ﬁu IJ_IQ ?4 (/1012)
XA12 AR T2 B 12 (O)
GPI085 A 85 (1/10/Z)
- 172 c4 c4 |-
XA13 AEREE AL £ % 13 (O)
GPI086 B H A\ 86 (1/0/2)
. 173 D4 A3 |-
XA14 AR O HLbE 48 14 (0)
GPI087 i 4 87 (1/0/Z)
- 174 A3 B3 |-
XA15 A1z O 28 % 15 (O)
XRD 149 B9 A8 AR O R R

(1) I1=%AN,0=%il,Z=m5HMHE,0D=H, t = L%, | =
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7 Fkk

AATHRAE T SRR AUE (AR T AR ST
7.1 4% B RBUEE
BReAE 53 Ab D, xR A 51 1 T AR T Py . () @)

B/ME BAE| B
Vobio~ VopavrL » Uk Vgs NAEHE -0.3 4.6
Vbpaz+ Vopaio » Bh Vssa AT 0.3 46
L9 L Vpp , PA Vgg MFEHE -0.3 2.5 v
Vbpiatss Vopzats » Bb Vssa JFEiE -0.3 2.5
Vssaz+ Vssaio~ VssiacND Vsszagnp 03 03
, PA Vgg NFE:HE
LTPNGENES ViN -0.3 4.6 v
LR Vo -0.3 4.6 \%
N LR I (Vin <0 5 Vin > Vopio ) @ 20 20/ mA
i R LA lok ( Vo < 0 5% Vo > Vopio ) 20 200 mA
A JRA® - 40 85
TARBEREE | Ta S fhiA -40 125 °C
Q A -40 125
45 T,@ -40 150 °C
aecYi s Tetg @ -65 150 °C

(1) BB X R AHE (E T TR AT BE 20 SRS AR AR o XSO AR | 3R B 38 R AR X S e (A T B T L et
W 7.4 Bk S NN IEE TR KB R AL T S KX 80058 15 L 23 52 M 1 4 B W] SE 1 o
(2) BRAEAAUHY , A REESIAAHY T Ves o
(3) AT BRI £2mA, X BRI |, B N — A S, R ER RS B [ R FE— NS T Vppag B
FALT Vsspao I AR K% L.
(4)  TFHI—AEHA KT R S BURR & IE A PR
KRR
K TR B T

HREAMMZE | BB FEFHERIC £ LA TR
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7.2 ESD &% - K%

I
SRR PTP 331K TMS320F2833x. TMS320F2823x
MR AT (HBM) , #4 AEC Q100-002(1) +2000
B 51 +500
\Y% e & o - \Y;
D) FoHLEERT (CDM) | 754 AEC Q100-011 176 51 PTP L% 5l
1. 44, 45, 88. +750
89. 132, 133. 176
KA ZJZ #31 TMS320F2833x. TMS320F2823x
NART HAE R (HBM) , 754 AEC Q100-002(" +2000
X T ik +500
Vieso) Me o , kil v
FHLEEEIR (CDM) |, 44 AEC Q100-011 176 1Bk ZJZ L1 fEl +750
B A1, A14. P1. P14 -
(1) AEC Q100-002 #5777 24 4% i ANSI/ESDA/JEDEC JS-001 #3447 HBM K2 /73R .
7.3ESD &% - H
i1 Bpr
KA PGF 33/ TMS320F2833x. TMS320F2823x
NG E RS (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 #7#E(™M +2000
\% T HL SO \Y;
(ESD) CEisEh) — — ——
78 HL BT (CDM) |, 444 JEDEC #i3t JESD22-C101() +500
KA ZHH 335 TMS320F2833x. TMS320F2823x
MR (HBM) |, 74 ANSI/ESDA/JEDEC JS-001 #74E() #2000
V # i \V;
(ESD)  HFETIER — —
FeHL AR (CDM) |, 54 JEDEC #¥ii8 JESD22-C101(@) +500
KA ZAY 351 TMS320F2833x. TMS320F2823x
NG E RS (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 #7#E(™M +2000
V # j \Vi
(ESD)  HFEJHCR — — —
78 HL BT (CDM) |, 54 JEDEC #i3t JESD22-C101() +500

(1) JEDEC St JEP155 51, : 500V HBM TSzl fe kit ESD R F 44tk e,
(2) JEDEC ff JEP157 f5ili : 250V CDM Al sEEL7EbRHE ESD 5 #AE N %4477,
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7.4 BUUEIT %A
16 HARIE SR T 1) AR RS IS (BRIEA A UL )
BME  WRME BAME | HAL
MFJERE |, /O, Vppio 3.135 3.3 3.465 \Y
\ 211/ @ 150MHzZ 1.805 1.9 1.995
S JE R CPU , Vpp \Y,
9 (F 4@ 100MHzZ 1.71 1.8 1.89
RLJEES | Vss, Vssio Vssaio, Vssaz, 0 Vv
Vss1aGND, Vss2aGND
ADC i rLE (3.3V) , 3.135 33 3.465 \Y
Vbpaz » Vppaio
ADC HiiHLE | B IHE(F@ 150MHz 1805 1.9 199
Vopiats . Vopzats 9014 /E@ 100MHz 1.71 1.8 1.89
INAF IR R, VppaveL 3.135 3.3 3.465 \Y
SO R (RGN 6 ) F28335/F28334/F 28235/F 26234 2 150
’ z
fsyscLkouTt F28333/F28332/F28232 2 100
Bk X1 ZAMAFTAE 2 Y,
S E |, Vig w poo|
X1 0.7 * Vpp-0.05 Voo
% X1 ZAMBTE i 0.8
fGHC PR E | Vi * . v
X1 0.3* Vppt0.05
o HESP 4 H Ay L R KR4 2 ZAMEETA 110 2
’ mA
VOH= 2.4V, IOH 2H 2(1) -8
6 FRL PR HH EE PO FRé 2 Z MM 110 4 A
VoL=VoL MAX', loL 41 2(1) 8
A A -40 85
HIRIRE |, Ta S WA -40 125 °C
Q A -40 125
g, Ty 125 °C

(1) 4235w FER © GPI028. GP1029. GPIO30. GPIO31, TDO. XCLKOUT. EMUO.

EMU1. XINTF 5/, GPIO35-87. XRD.
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7.5 hEERE
7.5.1 SYSCLKOUT 150MHz i+ TMS320F28335/F28235 IR 5| v 36

Ak

JREFAR

Iop

Iopio ") Ippavre ) Ippats @ Ippass

SRE

BAAE

WAUEW  FE HAUE BAME | ABUED BAAE HRUE® BRME

HCINAT )

TSI B R
ePWM1, ePWM2,
ePWM3, ePWM4,
ePWMS5, ePWM6

eCAP4, eCAP5, eCAP6
eQEP1, eQEP2
eCAN-A
SCI-A, SCI-B ( FIFO #
)
SPI-A ( FIFO ##xX)
ADC
12C
CPU il 2 0.
CPU i1 %% 1.
CPU i 3 2

JTf PWM 5 g ) e 5

150MHz.
JTAT 11O 51 JRFFAEHR

&, ©

o

eCAP1, eCAP2, eCAP3,

290mA

315mA

30mA 50mA 35mA 40mA 30mA 35mA 1.5mA 2mA

IDLE ( INE

N7 o
XCLKOUT # X«
JA R AUSME I B

eCAN-A
)| SCI-A
SPI-A
IC2

100mA

120mA

60 1A 120 A 10uA 60 LA 15uA 201 A

STANDBY
(15HL)

N7 HL
HMBETER R

8mA

15mA

60 LA 120 A 10uA 60 LA 15uA 20 A

HALT®)

[NAFITHL
AL B A
EOPN R R R

150 1A

60 1A 120 A 10uA 60 LA 15uA 201 A

M
)

A ICH ADC LI

(©)
4)
®)

(6)
)
8)
©

SRR

lopio FBFREL IR T /O BIBHI_F 1 g
Iopate CIEHEN Vppiats Tl Vopoats 51 I

Ippass ELFEHEN Vppaz A1 Vppaio 51 I LR
TYP & T i FbR R L g .
R P EEETE IR B Y TERL

FESHPR R PRSI Ippare BB, 24208 S5 A\ PCLKCRO #Ff7#sK

125°C INHIRRAE , MR (Vpp= 2.0V ; Vppio » VopavrL » Vopa=3.6V).

4% M SCI-A , SCI-B , SPI-A , McBSP-A , il eCAN-A Ui [ EL K H .

PATTIENINFIB S
BAAETH.

ADC HuiTZELEF. ADC % dfiidid DMA 1£i%%] SARAM.

47 XINTF [ 32 A/ 5

GPIO19 #d%ii.

24 SARAM Z1THH A (A RREHT
AN L PR T P R R 2 VR IR R
FEHAET Ipp FLIACHE IR A 2 ARZR M3 N,
AR SR Ippavey FEFTA RN |,
W 7.9.7.3 fior. G0 PRI KRN RTE

IppH =B RS 0 55

AAE TR E NI A AOBS RE I

FRRAIB AT MG 0
HALF #5220 5 P P 3R 4%

INFESmAEINE , A Vpp A VppaveL FE ISV
FEBET BLIRIN ROZ A XA ES I IR FEAE A o
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&1

a R SCELAMBE /O 2 it B AT W] B Ak RIS A8 T By al b8 X RN 2 AN S i Th g vl e = — 4
/O 5IHl. SRT , AT RINAT IR T A I B, AN BB E IR A A RER A0, ST FE A s
KT FER R E 1 EUE -

7.5.2 SYSCLKOUT A 150MHz Bf TMS320F28334/F28234 H5.J5 5| B K1+

B

LA

Iop

Ippio !

)

IppavrL

©)

Ippats @ Ippass

ARUE®

BRI

ARUE®

BAME

SAE

BAE

HRUE® BRME AEUE® BAME

AT (A ) ©

ARSI R A -

ePWM1, ePWM2,
ePWM3, ePWM4,
ePWM5, ePWM6
eCAP1, eCAP2,
eCAP3, eCAP4,
eCAPS5, eCAP6
eQEP1, eQEP2
eCAN-A

SCI-A, SCI-B ( FIFO ##
)

SPI-A ( FIFO f#i3%)
ADC

12C

CPU i1 2 0.
CPU THm 28 1.
CPU it # 2

JiA PWM 5] R D)4 5
150MHz.

K]

(

11O 51 I ERFFAE BAR
5)

290mA

315mA

30mA

50mA

35mA

40mA

30mA 35mA 1.5mA 2mA
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7.5.2 SYSCLKOUT >4 150MHz i} TMS320F28334/F28234 H.J5 3| KU #E (continued)

B

®
BAME

© @ Ippass

JaRUfE

Ippats

HAUE®

™ IppavrL

BAE HRIE

Ippio

AAUE®

Iop

HRE

WK

AAUE@ BAE BAHE

IDLE ( /AE )

PR A7 T HL
XCLKOUT # K 4«
SRR BISN B

eCAN-A

100mA 120mA 60 1A 120mA 10uA 5uA 60 1A 150A 20uA

SCI-A
SPI-A
IC2

Hl)

STANDBY ( ##

INAF I o
HMBE B

8mA 15mA 60 1A 120 A 2uA 100A S5uA 60 LA 15uA 20uA

HALT®)

[N A7 T HL
HMBEIBIOG
EOPNGRET R

150 u A 60 1A 120 A 2uA 10uA 5uA 60 LA 15uA 20uA

(1)
)

@)
4)
®)

(6)
)
8)
©

Ippio FRIREGRT 1/O 511 E i B Fy 5138
Iopate EIEHEAN Vppiats Tl Vopoats 51 I HE I
e i 55 1 ADC BB
Ippass ELFEHEN Vppaz A1 Vppaio 51 I LR
TYP H0o&E M FHEAFFREE. 125°C B IR AME , flmKBEE (Vop= 2.0V ; Vppio » VbpavrL » Vopa=3.6V).
R BB R Y SERK
¥ M SCI-A |, SCI-B , SPI-A , McBSP-A
PAT IR INFIE
. HERETM.
+  ADC $ATIELHA. ADC HifEdEE
o T XINTF f 32 £/ .
*  GPIO19 #k4%id.
% SARAM iz 47 [ (AR A
AN L PR T P RS R 28 R VR IR R
MRS Ipp HLACKE E IR A 2 AR LR MRS .
EANF AR IbD3vEL L M TN A B2 B R
AN, G045 7.9.7.3 Fian. WP R KAR BRINFFIRFE |

FHESLIFTR TN FHREHEE T Ippats FIA , L2UEIE S5 N\ PCLKCRO 27 {7 %%

, Al eCAN-A i IES R H .

I DMA f£i5%] SARAM.

IppH B A O AEFPRASIZAT TS N -
HALF 5 0Hs 25 P P R 5 2% -

s AT RIS ARV BU . INTFmARIIA , A Vpp A1 Vppaver HLISELIEUAR
FEBCT RLIREIN ROZ A XA ES IR FEAE A o
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7.5.3 D> BRI #E

2833x fll 2823x MCU H A K23 F EIREAE ik . I TR AN B e #E SR I B0 s AL | T ¢ A
AAE G 7 N FH A A 0 AN AR B I A SR iDL R . A, AT R X =AM S AR R A AR AT — AN Sk k2B
Jk/D HEIRTEAE . 3R 7-1 KO T S AT B BT S B AR R D F SRR

R 71 B A HA BRIEAE (150 MHz fiY)

S Ipp A
Bag() Wb MER (mA)@)
ADC 80
IC2 25
eQEP 5
ePWM 5
eCAP 2
SCI 5
SPI 4
eCAN 8
McBSP 7
CPU itHf 2 2
XINTF 104)
DMA 10
FPU 15

(1)  Efn, Prast e ergigs . RA SN SET TG | 4]
XF B AFAT S BEAT BN R
() XTHRAZAREINML , LIRS T RR. fla, v ePWM
Prsl i) SmA BERHCE T — 1 ePWM KLtk
(3) EAHFK T ADC BHH T BRI . S E] ADC
BRI b K 74 BREUE ADC (Ippats) 0L/ LA HLIE
(4) 3Z17 XINTF 4% IDDIO HUAA B R A5 . FET DU R
EES LN 1 1]1: 22K
2 AL PR SN — A T 21 55 — A
EAIVIH R A 2 R
R 2 16 firidst 32 fiz b K
XTI

N DA E T

WIERAREGIZ AT H SARAM |, [NAFREEL Al g KT f . CKHE VppaveL FRIRHLHT HLFTE /D 35mA (#1731 )
24 XCLKOUT # %M1 |, Ippio WikENZ> 7 15mA ( #7I4E ) .

I I 2 P AR A H T RS B i oy e BEL 2R AN XINTF 51 A0 b e P28 7T K K548 Vppio. i
35 mwW ( SLRIME ) .

FrBEAERINFERR S (LPM) RS2 LKA Vppa HEIRIEFE | 155 TMS320x2833x. TMS320x2823x A 1##
HIFERSEZ T PAN R E T, DA AR Mt b .

By UYL ES)

L2 Ipp HR ( SEHLRR S 2 W AZAE TSN B e RO 0 R AT — 07 LR BRI IR FRLIR ) 9 165mA ( HRRUE ) o
N T IEB|—AMREN A FTHK Ipp BT, AMBE (BN AE A ) S FL AL A N B 2R Ipp HLR .
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7.5.4 EREAEE

Current Vs Frequency
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Device Power Vs SYSCLKOUT
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100MHz [ #544: (28x32) At #L A T AF B Al 3@t B 7-1 fdit . AHEL T 150MHz 234 | BRI N 7R R i)
PR EEAAE . SR, W LATIiH 2 IDDIO HLIRm /b & TR, X2 B A5 51 0 A6 350 0 21 14 ek 2> i
[, HIRIED EEALE Ipp .

7.6 BSRHE
TERVBUEAT A TS ( BRIES A UL )
¥ WA B/ME HEUE  BOKfE| B4
lon=lon Al 2.4
Vou it P HE oo = v
IOH=50 LA VDDIO'O-2
Voo  fiRHEF A BLE loL=loL R AAH 04| V
| NG JAH LRSI | Vopio=3.3V , ViN=0V A5 110 (45 XRS ) -80 -140 -190 A
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| NN AR LRSI | Vopio=3-3V , ViN=Vppio 12 LA
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7.7 FFHKFE
7.7.1 PGF 33
°ec/w() (2) S (Hm)©)
RO ¢ g5 BB 8.2 0
RO g G 1 B LR AR 28.1 0
44 0
o 34.5 150
Cipce) MBS 3 250
31 500
0.12 0
Psir ST 0.49 19
0.57 250
0.74 500
28.1 0
Psijs 55 %5 HL AR 203 199
25.9 250
25.2 500

(1) °C/W = $ZIKE/RL
(2) LARAfAHT JEDEC & X W 2S2P £%: ( 4T JEDEC & X 1S0P R4l Theta JC [RO jc] MEFRAL ) , KB IR AN S B4R Ak, 1fif 5
. ARELZEE , WSHLLT EIANJEDEC Frift
» 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
(3)  Ifm = Z&M 3 R o b
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7.7.2 PTP #3&
°c/w(1) (2) SR (Hm)©)
RO ,c g R B4 12.1 0
R©® g 46 r B FLER AR 5.1 0
17.4 0
® 1.7 150
T T%Ji PCB ) AR 10.1 250
8.8 500
0.2 0
Psiyr 4 28 A TR 03 150
0.4 250
0.5 500
5.0 0
Psiss i iR 47 150
47 250
46 500

(1) °C/W = R/
(2) LAERAfiHET JEDEC & X 2S2P £#%: ( 4T JEDEC & X1 1S0P R4 Theta JC [RO jc] EFRAL ) , Bl EF AN B4R A ifif 5
M. ARELMHEE , WSHLLT EIANJEDEC Frift
» JESDb51-2, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still Air)
* JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
» JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
* JESD51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements
(3)  Ifim = ZRIHEIE R4 5h
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7.7.3 ZHH #%
°c/w( @) S (Ifm)®
RO ¢ g5 BB 8.8 0
RO 48 i F R AR 12.5 0
32.8 0
® 24.1 150
CHipce) MBS 229 250
20.9 500
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0.36 250
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Psig G 5 IR s 199
1.7 250
1.5 500

(1) °C/W = IKE/IT
(2) LAEAEIET JEDEC & X[ 2S2P %% ( # T JEDEC 5 X[f] 1S0P Z%i#] Theta JC [R© jc] B4 ) , e FREE A S F 1978 {1 5
M. AXRELFR , SR EIAJJEDEC Frif

» JESDb51-2, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still Air)
* JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
» JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

* JESD51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements
(3)  Ifim = ZRIHEIE R4 5h
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7.7.4 ZAY 33
°c/w(1) (2) SR (mis)®)
RO ¢ LI 9.4 0
RO 48 i F R AR 13.5 0
28.5 0
o 22.8 1
Fz W pcs) Y gt — .
20.8 3
0.27 0
Psiyr G B T 0 !
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12.9 3

(1) °C/W = IKE/IT
(2) LAEAEIET JEDEC & X[ 2S2P %% ( # T JEDEC 5 X[f] 1S0P Z%i#] Theta JC [R© jc] B4 ) , e FREE A S F 1978 {1 5
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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
» 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
(3) mis =K/

44 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1


https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCS889
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS889Q&partnum=TMS320F28335
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1

TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333

i3 TExAs TMS320F28332, TMS320F28235, TMS320F28235-Q1
INSTRUMENTS TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1
www.ti.com.cn ZHCS889Q - JUNE 2007 - REVISED AUGUST 2022
7.7.5 2ZJZ 3%
°c/w( @) S (Ifm)®
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RO g G 5 B ERAR 12 0
29.6 0
RO N 20.9 150
( T%Ji PCB) B E 19.7 250
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Psiyr G BT 0.78 199
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(1) °C/W = BIKJE/IL
(2) BAL{EMET JEDEC & X[ 252P %% ( %1 JEDEC & X/ 1S0P Z%if) Theta JC [R© yo] fHFR4N ), KeBaFRIEAIS FH (04516 1T

. ARELER , ST EIANJEDEC ARk
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

(3)  Ifm = RIEFLR 4

7.8 BABTHER W

FRAE B 26 B e TH RIS AT 15 0
the BIL, BOZTEER T REFAEBUE RN - LI , MAE T

Iop M lppio HLLES

A HEE 1 PLIFE I R G AT AE R EE A ih 20 1A B
case ﬂﬂ?{aﬁj:,ﬁ;éﬂ/ﬂ]l Tjo TCBSG @ﬁ

FEBPRE TSR () P AT AN M E-Z AT IC 27 R 75 Fr AT B T A 2% TR R ATAH 5 RE 3o
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7.9.1.3 2R 807

XA B4 FR AT 25 Fob m] FH B 4 e 00 F) B P TSR RN T S48 . Y 7.9.1.3.1 A17Y 7.9.1.3.2 B T AN ] BB ) JE HA A
8] o
7.9.1.3.1 FHE Ay 2R ( 150MHz 2844 )

BAME  BRE  BKE| B4

o teoscy » A S [E] 28.6 50 ns

ARG AR I B

i 20 35| MHz

XCLKIN( teccy  FAMIHTI 6.67 20] s
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SYSCLKOUT tosco) » FARIHT I 6.67 500 ns
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HSPCLK® o(LCO) » JAIIN [F] 6.67 13.3® ns
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LSPCLK® teco) , AT 133 2679 ns
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ADG Il teanceLk) » A ] 40 ns
Wiz 25| MHz

(1) WRMEH—A 1.9V RGEHE , XHMNHT X1 51,

(2)  F{EH LSPCLK Fl HSPCLK #i /b 524 T4t .

(3) % SYSCLKOUT=150MHz , i it (i .

(4) R4 LSPCLK REWIAF] 100MHz , {HX T 150MHz Z4F , He/NE R “ARIE MR h T S 2s 2738 7 ER2 “17 , BRI eERauEEn
75MHz.

7.9.1.3.2 {HE Ay AN ( 100MHz 2844 )

B/AME PARE  BORME| B4

P 04 35 teosc) . M 286 50l ns
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SYSCLKOUT o(scoy » IR A] 10 500 ns
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teanceLk) » A I Ta] 40 ns
ADC I o L re

(1) WRMH— 1.8V RS, XWRHTF X1 5.
(2)  F{EAI LSPCLK Il HSPCLK 443 /b 2%t hkE.
(3) % SYSCLKOUT=100MHz , ix Ml ffi .
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7.9.4 5%

7.9.4.1 E/F# A/ FH (GPIO )

7.9.4.1.1 GPIO - BB B
7.9.4.1.1.1 1B /H 50 HI FF e 1

SR B®/ME BAE| B
trcPo) ETHIEE], GPIO MG PP 46 22 5 v T Jiif GPIO 8 ns
tiepPo) FRER ], GPIO Mo BT D)4 K LT fr GPIO 8 ns
tiero PisiiZ , GPO 5| 25|  MHz

\
GPIO \ |
i |
‘ | 4"
[¢— tygpro
tf(GPO)"‘ — r(GPO)
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7.9.4.1.2 GPIO - I AF &

7.9.4.1.2.1 BHAARFER

B/ME BAME| B
¢ *ﬁéﬂﬁ‘ﬂ QUALPRD=0 1tC(SCO) ﬂﬁﬁ

HSP) R QUALPRD#0 2tysc0)"QUALPRD v
twiasw) PR B FF R O twspy (n(-1) JE
. X L EEZEE:N 2t
tuepy @ BKSHFLERTI | GPIO MR HUPA T o5e0) A
AR E 3% twiasw) * twsp) + Ttesco)

(1) “n” AR GPxQSELn #3788 & M HFE A IR .
(2)  XT twepy  MEHEFARE S ViL 2 Vi ZREKE , MEETPERES , £ Vg £ Vig ZIEIEKE .

(A)

GPIO Signal GPXQSELN = 1,0 (6 samples)
i1 0 0 0 0 O O O 1 0 O0 O 1 1 1 1 1 1 1 1 1
\\\\\\\}\\\}\\\\\\\\\\
} \ tw(sp) »} {¢— Sampling Period determined
‘ \ by GPXxCTRL[QUALPRD](B)
‘ twiasw) ‘
{¢ Sampling Window -p}<€— (SYSCLKOUT cycle * 2 * QUALPRD) * 5(C)
\ \
\ |
\ QUALPRD =1 \
\ (SYSCLKOUT/2) |
|

(D)

Output From
Qualifier
A, R E R 20 M I ko T . QUALPRD R B 7 PR RAE M. e mI7E 00 & OxFF [A17Z84k. W QUALPRD=00 , #Ii4
KRR N 1 4> SYSCLKOUT F M. XTI e "n" 1 , FREKAEE WY 2n SYSCLKOUT A ( thatdil , EF—4
SYSCLKOUT A L , GPIO 5| BI¥ M RAE ) «
B. il GPxCTRL A7k H PR & A4 R HF 8 4~ GPIO 5 4l.
PEPREBATEL 3 Aok 6 MEH . GPXQSELN 23 17 As s £ I B SRR R
D. AEFREREIT , N T 3R 2 SR BIAAY | B RA%E 10 A SYSCLKOUT J& W8k 58K (i 18] P AR 5 Ra 8 o Heb)ididt | SN NA%AE
(5 x QUALPRD x 2) SYSCLKOUT J N i Rifase . B affRRAE 5 AN FRIVERAE AN . B FoMBES PR, Hik—4 13
SYSCLKOUT & I kb <= i R v 55 1150

o
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7.9.413 ANESHREE O

NI S A TN F N R e SO E N TN SRR 5
FREHR L WIAIN T SYSCLKOUT HIfE 5 REEHIE .

W QUALPRD#0 i , A% = SYSCLKOUT/(2*QUALPRD)

A QUALPRD=0 )i , RAFEMIZ = SYSCLKOUT

A QUALPRD=0 i , KFF 8 = SYSCLKOUT /i # x 2 x QUALPRD
75 LT %0, SYSCLKOUT JE#IZH] SYSCLKOUT i [ 1

W QUALPRD=O0 (1)1 , KA E I = SYSCLKOUT i i

FEFRE RBEE b, RBURAE 519 3 MEAREE 6 MEASKIE R 5 A %M. X2H5 A GPxQSELn
A E R E .

fBoL 1

T 3 MREAEAT %58

W QUALPRD#0 116 , KAE R 1% & = ( SYSCLKOUT i x 2 x QUALPRD ) x 2
% QUALPRD=0 3% , SAEE 1% % = ( SYSCLKOUT J& ] ) x 2

B 2

1 6 MEAREAT S

WE QUALPRD#0 16 , KAER 1% & = ( SYSCLKOUT A x 2 x QUALPRD ) x 5
4 QUALPRD=0 i , RAEH M58 = ( SYSCLKOUT i ) x 5

— % X

\ \
f¢e—— twer —
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7.9.4.1.4 {RYFEAR AR F
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7.9.4.1.4.1 2 EAH FER

BME  BOKfE| B

i X N N TN 30 2ty(sco)
tw(WAKE-INT) Jk IR R)  Ah RS S — — At
PR e () Stescoyttwiasw)

(1) AHFRMARESSEWY , S0 7.94.1.2.1,
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AR ERAS 5 BRI AT I SE IR F ] ()
N DA A T N BR & 28 (1) 20tysco) o
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M SARAM i ot SN
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(1) RTHARERBSHOU] , WL 794121,
(2) BT RATE IDLE #4253 MITFAATT & ST AR IO 1. ISR ( Wl SR ) I3 ZHUMER,

7.9.4.1.4.3 FHBEAHFE

14— td(WAKE-IDLE) %

Add /D 55 i
(imterna XX ) ; X X X X

B e tw(WAKE-IN)—>| )
WAKE INTA®) N /

A.  WAKE INT a] DGR AE—# 8 ARl , WDINT |, 5% XRS.
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EJ\F’:D‘TWJ SPISIMO ﬁ'}&%: O.stc(spc)M +
t e . -
6 |lasmom  spicik fiti 0-Stespom - 10 0.5t;spcLk) - 10 ns
B E, SPICLK 2 J& 0.5t -
7 |t PSRN - S(SPC)M
VSIMOM  SpISIMO 5 2 ] 0-Slspem = 10 0.5ty spcLk) ~ 10 "
BB, SPICLK Z |
10 Hsusomm  gpigomi il 3 % ns
{RH5I 1), SPICLK 2 J&
" t s N 0 0
NSOMIM  SpISOMI 45 2% (1 ] ns
23 t HEIRIT[E] , SPISTE A RE ztc(spc)M - 2tC(SPC)M - ns
dSPOM  SPICLK [gHt ] 3tysvscik) - 10 3tysvscik) - 10
SEIREF ], SPICLK % SPISTE 0.5t -
24 |t ; , - o(SPC)
d(STE)M TRk it il 0.5tspc) - 10 0.5t LspcLk) = 10 "

(1) FE/AL(SPICTL.2) BikE , WE LA (SPICTL.3) E#iE .

(2)  tyspc) = SPI i & Wi 1] = LSPCLK/4 5 LSPCLK/(SPIBRR +1)

(3)  LTYANT NI BTSSR AE , LUKE SPI I Bl PRITE LR SPI I Bl
TR BN K 25MHz |, TR B BOR K 12.5MHz
MR G AR e K 12.5MHz , WBE IO ok 12.5MHz.

(4)  tyrco) = LSPCLK J& it il

(5)  H:HE SPICLK 155 i1 Rt i il A (SPICCR.6) #4Hil o

e

SPICLK M N yf \
(clock polarity = 0) ‘ ‘ ] |
|
| 2 gl ||
| i ° i
\
SPICLK \L ] ”‘?g‘ /
(clock polarity = 1) ‘
«—6 4 |
\ l \
7 %'

)

\

C(
j— 10%} ;

\
\ f—>—n "
§§§§§§§§§§§§x Master In Data Must %ééééééém%%ggg%ggggggg
SPISOMI Be valid
%
0% 23 %‘ 2 f

SPISTE \| ! "

C(

& 7-18. SPI £ SMEFAT P ( RHEPMEAL = 1)
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7.9.4.5.2 \ER I

5794521 5 H T WEREFE (A REAL =0) 1 7.9.4.5.2.2 I T MBI B (RS = 1) o K] 7-19
K 7-20 BoR TR REE .

7.9.4.5.2.1 SPI M S5f 5507/7 ( b1 677512 =0 )

T 212 ()@ 6 B/ME Bokf| e
12 |tyspo)s JA IR I, SPICLK He(svscLk) ns
13 |twspcns ik Rpi 1), SPICLK &5k A i) 2tgsyscLk) 1 ns
14 |tyspca)s Pk 1], SPICLK &5 =AMk (R jal 2tysvscik) ~ 1 ns
15 |tysomns SR A, SPICLK % SPISOMI 45 2 (i} ] 35| ns
16 |tysomns A2, SPICLK 2 J5 SPISOMI %t %k (X i) 0 ns
19 |tsusimoys SPICLK Z #if SPISIMO 4 2k H % B I 7] 1.5ty(syscLk) ns
20 |tnhsimo)s Rt , SPICLK 22 )5 SPISIMO 4 43 24 it fi] 1.5t svscLk) ns
25 |tsysTE)S BEEM ), SPICLK 2 i SPISTE i B 4] 1.5tu(svscLk) ns
26 |thsTE)S {RFE R, SPICLK 2 J& SPISTE G 3l ) 1.5t(syscLk) ns

(1) EIMAL (SPICTL.2) TiFkk , WE kAL RIS (SPICTL.3) Eiikk.

(2)  tyspc) = SPI B E I 1] = LSPCLK/4 5 LSPCLK/(SPIBRR +1)

(3) tC(LCO) = LSPCLK )?"‘J/EEHTJL |EJ

(4) DR PRI BRI ATRE , LA SPI BB BRI ZE DL SPI I fig %
FEMARIESR A 256MHz |, EREXEIOIR R 12.5MHz
MR AR e K 12.5MHz , WBE IO ok 12.5MHz.

(5)  3HE SPICLK 15 5 HuE ol this #h il P47 (SPICCR.6) ¥4 Hil o

| ))
SPICLK T(
(clock polarity = 0) } } \
\ \
\ \
SPICLK \ | M
(clock polarity = 1) |
|
|
|

-
: :
SPISOMI W SPISOMI Data Is Valid
)

| < 19
\
} } 20
sPismmo - GEX OSBRI, et e v PRI RRRREKIKKEKEY
—p ;e 25

_— —\ | | J/_

& 7-19. SPI YRS 7 ( I SHAEAL = 0 )
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7.9.4.5.2.2 SPI MBS/ 5507/ ( BT 67 45067 =1 )

e 23N @ 6) @ BME WAME| B
12 |tyspoys JA#Imt I, SPICLK Ho(svscik) ns
13 |twspcns Jik b SN 1], SPICLK 55—kt it ] 2tysyscrk) ~ 1 ns
14 |twspca)s Rk Rt 18], SPICLK 85 =AM Bkt i il 2tysyscrk) ~ 1 ns
17 | tasoms SEIRTI , SPICLK % SPISOMI 4 21t ] 35| ns
18 |tysomns H4tTE] , SPICLK 2 J& SPISOMI i A4 i il 0 ns
21 |tsysimo)s SPICLK Z 7 SPISIMO 7 X 1% & i 7] 1.5t(syscLk) ns
22 |tysimo)s {RFERFE] , SPICLK ZJ5 SPISIMO %447 24 [ [i] 1.5t(syscLK) ns
25 |tsysTE)S W BN A, SPICLK 2 i SPISTE &3l {i 7] 1.5t (svSCLK) ns
26 |thsTE)S {R¥FMt1E , SPICLK 2 J& SPISTE 3% 3h it [i] 1.5ty svscLK) ns

(1) F/MAL (SPICTL.2) Tifk , wHtAa Az 6z (SPICTL.3) ik .
(2)  tyspc) = SPI I E I 1] = LSPCLK/4 5% LSPCLK/(SPIBRR +1)
(3)  AAZRANT I IR BT AR | LUK SPI I Bk 5 BRI E LT SPI I ik %
TR R EAE K 25MHz |, TR L K 12.5MHz
MR R IEFAR Bk 12.5MHz , MR BRSO Z B K 12.5MHz.,
(4)  F:ME SPICLK {55 (045 #5075 FR i e Al 4 (SPICCR.6) il .

SPICLK
(clock polarity = 0)

SPICLK
(clock polarity = 1)

SPISOMI

SPISIMO

SPISTE

12
|

N

‘ \

|
‘4—14—%
|

\
13 —>

—

SPISOMI Data Is Valid x

Data Valid

21—t » —>» 18 }
| | . |
\ 22 \
| )) I
SPISIMO Data H
Must Be Valid )y
T T¢ T |
l—25 —> e 2 >

& 7-20. SP1 MERSMERRTFF ( BHEPAEAL = 1)
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7.9.4.6 ZiFELE B 1730 (McBSP)

7.9.4.6.1 McBSP &5 RIEW 7
7.9.4.6.1.1 McBSP #f/ZER

e BME BRONE| Bfr
N i 1 kHz
McBSP #itiif# ( CLKG. CLKX. CLKR ) {iif 25@)] MHz
\ 40 ns
MCBSP {5 it 6] ( CLKG. CLKX. CLKR ) i 1
ms
M1 |tockry) JE W ], CLKR/X(1) CLKR/X 4hiif 2P n
WA | i .
M12 |ty (ckrx) iﬁjﬁ, I CLIRIX TR A CLRX Rt CLKRIXI " "
ER T, CLKR/X(™M) CLKRIX 5Hi "
M14  |tyckrx) FREI T, CLKRIX( CLKR/X St e
s e, OLKR (472 B4k FSR it fns | CLKR 14 8
Su(FRH-CKRL) ) CLKR #hf 2 »
H
e {RFFISIF | CLKR fGstF 2 JR4M FSR s prany | CLKR Al
h(CKRL-FRH) i CLKR #h6 6 ”
H
4‘ N o CLKR 17 18
M17 tsu(DRV—CKRL) Eiﬂvﬂiﬂ y CLKR {E,E %EFZ Al DR ﬁé&ﬁ‘]ﬂﬁltﬂ“) CLKR M\ﬁﬂ 2 ns
]
— N ‘ CLKR Py
M18  |thckRL-DRV) £ CLKR & H P2 J5 , DR 43 R {745 1) (1) CLKR 412 6 "
=]
"l 7 CLIXGHLF 2 i, 414 FSX it oz it | CLKX i 0
Su(FXH-CKXL) S CLKX b3 2 ”
Hi
oo 7 CLKX P2 /5 , Ahifh FSX i i (R | CLKX Y0
h(CKXL-FXH) S CLKX #h8 6 ”
H

M

@)

CLKSRG

. CLKSRG<(SYSCLKOUT/2).McBSP [ 8525 1/O G T 55k FEF [ B 41

@)

W7 CLKRP=CLKXP=FSRP=FSXP=0, W15 5 MRMERIREE , L ZE S 73St i .
2P=1/CLKG , B0 )y ns. CLKG & kR R4 5 Fl 2t . CLKG = (1 + CLKGDV) | KSRG i LSPCLK , CLKX , CLKR fit

WAZFE AT PRI T2 45158 |, 375 McBSP 4 ( CLKG. CLKX. CLKR ) #EA KT 1/O Lk % FRAE (25MHZz).
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7.9.4.6.1.2 McBSP FF3¢45E

&5 3 BAME BoAfE| BfL
M1 Iteckrx) F It ], CLKR/X CLKR/X P33 2p(2) ns
M2 |twckrxH) Jik e E] , CLKR/X w1 CLKR/X P48 D-5 (3 D+5®)| ns
M3 |twckrxL) Jik R e E] , CLKR/X A& HLF CLKR/X FI#E c-50) C+50)| ns
. N N . CLKR Ak 0 4
M4 |ty ckrH-FRY) CLKR 7 H 7 EI Y %8 FSR A 24 1 ZE IR B 7] — ns
CLKR 4k 3 27
. 5 N N CLKX Py 38 0 4
M5 td(CKXH-FXV) CLKX =1 2 A FSX A3 R SiE 3R B[] — ns
CLKX 418 3 27
M6 |ty CLKX i H1 T DX 7245 — AR A5 e f g4 | CLKX W 8
dis(CKXH-DXHZ) N - ns
i 1A CLKX 418 14
CLKX &= H 731 DX A 2K e IR B 8] CLKX P38 9
X R T BR AL 0 25— AL AN TR A CLKX #h8 28
SEIRI ], CLKX 7 3] DX 7 2ehnt _ CLKX Py 8
M7 | tyckxH-Dxv) o DXENA=0 Lo ol ns
4T EAR AEIR 1 B 2 CLKX Py P+8
( XDATDLY=01b 8% 10b ) #izti) , H |DXENA=1 N
R F RIS — ML CLKX 4k P+14
. ) i CLKX P36
CLKX w47 DX # Ikt fifers i) | DXENA=0 —
CLKX #h3#8
M8 fenicroio 5 HUREIR 1 S0 2 CLKX 1478 P ns
( XDATDLY=01b 5 10b ) iz , X | DXENA=1 N
B FREME— AL CLKX b P+6
) FSX M 8
FSX i HSF 3 DX A5 20 (1 AL 1R I ) DXENA=0
FSX #hi 14
M9 | t4ExH-Dxv) — ns
4T HARIEIR 0 ( XDATDLY=00b ) #1 |y on 1y FSX M6 P+8
K, R T RIER S — M. FSX 4#p P+14
. X FSX M6
FSX 72 B P51 DX IR 15 S A ] DXENA=0 .
FSX 4M
M10 | ten(FxH-DX) -~ ns
UL T HARAER O ( XDATDLY=00b ) B | o oy a4 FSX P
s, RS T s — A FSX AMi P+6

(1) MWtfr CLKRP=CLKXP=FSRP=FSXP=0. MWIHRAL—15 5 MMt R | IA%1E S (a e ke g s i
(2) 2P=1/CLKG , Hfi A ns.
(3)  C=CLKRX {i&fikh 5 =P

D=CLKRX 7 ik % =P
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P M1, M1

“—H—'— M2, M12
| | ’ M13
I ——»— M3, M12 _’: r_
| | |
CLKR I
T | | |
| <+ M4 |
| i | | | M14_’| |‘_
FSR (int) }I/ I Y | |
|
C—H- M16 | :
FSR (ext) * | \ | |
I h—q— mM18 I I
M17 | | :
| [
DR { Bt - = .
(RDATDLY=00b) (_Bitn-n X (n-2) X (n |3) X (n-4)
M17 Hl H_.:_ " |
DR / (e = "
(RDATDLY=01b) { Bith-1) X (n-2) X (n-3)

(RDATDLY=1(?:) 4 Bit (n-1) X (n-2)

& 7-21. McBSP ikt
P M1, MM

| PN i e e
CLKX /_\_/:/_\%\_,:/_\_/_\_‘lf'
M5 > i ¥ e
FSX (int) ' : X

|

|
M19I _:‘_'Id—br M20

FSX (ext) | }r \ l

! |

| I

|

> M9 |
M0 ¥ @ | F"}‘ M7
(XDATDLY:O(I))b)§ :X Bit 0 )l@( Bit(n-1) X (n-2) X (n-3)
| |
I - 7
I I > :4— M8 ||
(XDATDLY=010) _ X Bit 0 | )|| X Bit(n- 1) X (n-2)
M6 —¢—» ﬁ—H— M7

M8
DX . -
(XDATDLY=10b) :X Bit 0 )l @( Bit (n-1)

& 7-22. McBSP il 5
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7.9.4.6.2 McBSP £ SPI 84S\ 2R
7.9.4.6.2.1 McBSP f£% SPI Z#FE M5 1FRTHIT/FE K ( CLKSTP=10b , CLKXP=0 )

_— i 2 .
BME BAE| BRME BAE

M30 | tsuRv-ckxL) BT, CLKX R HL°FZ /T DR #5 % frgeef 1) (1) 30 8P-10 ns

M31  [thckxL-DRV) FRFFISIA] | CLKX A% FE T2 J5 DR A 2% i () 1 8P-10 ns

M32 | tsyBFxL-CKXH) AL, CLKX 5 HL P2 /T FSX AR AT g 1] (1) 8P+10 ns

M33 | teckx) JA Wit E , CLKX() 2P@) 16P ns

(1) XFHE SPI KR, CLKX 440K 8 CLKG MK —/Me/IMi. B4k, jiid 8% CLKSM = CLKGDV = 1, CLKG Fii%Jy
LSPCLK/2.
(2) 2P=1/CLKG

7.9.4.6.2.2 McBSP f£% SPI /5 2i% 2 FK##1% (CLKSTP=10b , CLKXP=0)

FfE S
> )
i % B/ME BoRIE B/ME BoRE s

M24 | tycrxL-FxL) EEEIEU , CLKXRHFZ 5, FSX AfkF 2p(h) _

FEIRIN ], FSX IR T H CLKX A2y & 1

M25 | tyexe- P
d(FXL-CKXH) it i ns
AR, A FSX P 31 i g — AN
M28 | tyis(FXH-DXHZ) 15 DX B ] 6 6P+6 ns
M29  |tyFxL-Dxv) FEIRMFE] , FSX K B F- 2 DX A %% [a] 6 4P+6 ns
(1) 2P=1/CLKG
LSB M32 —p |4 MSB ‘H—}F M33
CLKX \ } £ \ / ./ v/ \ / \ /
\ \ \
) a— 2} > mz25
FSX —{ * |
\
> & m2 <« > |}\n29
\ o
DX | Bit 0 ﬂ k Bin-1) X 2 X (3 X (a4 X |

M30 44—)“ - w1
DR Bit 0 ) K Bith-1) X n-2) X n-3) X (n-4) X |

& 7-23. McBSP I} f7EN SPI =B MEHF : CLKSTP=10b , CLKXP=0
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7.9.4.6.2.3 McBSP f£2% SPI E #1525 1177 I8 /7E K ( CLKSTP=11b , CLKXP=0 )

¥ 2
5 L XA
7 BME  BOKE| BME BOAE
M39  |tsypRv-CKxH) ST, CLKX L P2 B DR 45 &k i 1) (1) 30 8P-10 ns
M40 |t ckxH-DRV) KRR A, CLKX 7P 2 5 DR A3 2 (e 1) () 1 8P-10 ns
M41 | tsyFxL-ckxH) ST, CLKX L2 Bl FSX A L T i [ (1) 16P+10 ns
M42 |t ckx) JH W], CLKX( 2P@) 16P ns
(1) XFHif5 SPIZ#pR , CLKX 404 8 CLKG M — /M ME. B4 , i85S % B CLKSM = CLKGDV = 1, CLKG [ii% 3}y
LSPCLK/2.
(2) 2P=1/CLKG
7.9.4.6.2.4 McBSP f£% SPI £#354# ZFFFHK##1% (CLKSTP= 11b , CLKXP=0)
¥ 28
5 S8 Hhr
7 BME  BOkME| BAME Bokm|
M34 | thckxL-FxL) PRAFIFE , CLKX IRHL P IS |, FSX JfIk v P iy i (] P ns
M35 | tgExL-ckxH) FEIRISE] , FSX i B P ) 2] CLKX s #L P [ [1) 2PM ns
RFIE R, N CLKX A& P2 55 5 — AN Ar 5 1t DX
M37  |tgis(CKXL-DXHZ) _— }}‘T[;JE e wE el P+6 7P+6 ns
M38  [t4FxL-Dxv) FEIRIFIE] , FSX i HL T3 DX 5 %A 8] 6 4P+6 ns
(1) 2P=1/CLKG
LSB M1 —i¢—Ph MSB “—’L‘ M42
CLKX / \ l X‘ \ / L/ / \ /
+} € m34 M35 ——P
FSX / * \
37 -l o M38 4‘ < }
DX Bit 0 ﬂ k Bittn-1) X (2 X (3 X (a4 X |
|
Mo ——P b M40
DR Bit 0 ) k Bitn1) X (2 X_ 3 X__ 4 X |

& 7-24. McBSP B} F1E A SPI £ MNEH : CLKSTP=11b , CLKXP=0
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7.9.4.6.2.5 McBSP f£2% SPI #5115 M 25 1FRTHI8T/FE K ( CLKSTP=10b , CLKXP=1)

B 2P
s Bfy
7 BAOME BAE| BAME BAM
M49 | tsyDRv-CKXH) LA, CLKX 75 HL P2 §f DR A 2% A i) () 30 8P-10 ns
M50 | thickxH-DRV) {R KRR R, CLKX P2 5 DR 3 25 ie e (1) 1 8P-10 ns
M31 | tsyFxL-ckxL) ST, CLKX A% AL 2 BT FSX A P i 1) (1) 8P+10 ns
M52 tc(CKX) )EJFEHHLIW y CLKX(1) 2P(2) 16P ns
(1) HTPif SPI 2t , CLKX %400y 8 CLKG A — /M /Mi. 1Esh , lid % CLKSM = CLKGDV = 1, CLKG R i%)y
LSPCLK/2.
(2) 2P=1/CLKG
7.9.4.6.2.6 McBSP f£7% SPI +#254# ZFFFHK4#1# (CLKSTP= 10b , CLKXP= 1)
& 2
w5 S5 i: X4
M BME RcE| BAME ROAE|
M43 | thickxH-FxL) TRFER ], CLKX B P J5 |, FSX A H P (i i) op(1) ns
M44 | tyFxi-ckxi) SR IE], FSX AR AL-F-if 8] 21 CLKX {1 Ri-~F- (K 7] P ns
W7 oo I N FSX T ER MR DX ARG 6 6P+6 i,
M8 [tyrxioxv) SRR | FSX G 5] DX A7 40 [ 6 4P+6 ns
(1) 2P=1/CLKG
LSB M51 —Pt €~  MSB ——»— ms52
CLKX f } ’k‘ f \_/_\ / \ / \ /
| \
‘4—% M43 —» ¢ maa
FSX ;P‘ |
} —» ¢ a7 M48 ﬁ }
| | |
DX | Bit 0 ﬂ k Bit(n-1) X n2) X n3) X a4 X |
M49
M50
DR Bit 0 ) By X 02 X w3 X oa X1

& 7-25. McBSP F} F1EN SPI £ MEH : CLKSTP=10b , CLKXP=1
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7.9.4.6.2.7 McBSP f£2% SPI #1525 1R HI8T/FE K ( CLKSTP= 11b , CLKXP=1 )

— i 2 i
B/ME BAE B/ME BANE

M58 | tsy(pRv-ckxL) FEALI ], CLKX & H°F 2 5 DR 4 2t 1] (1) 30 8P-10 ns

M59 | thckxL-DRv) TR, CLKX &2 J5 DR A 2% () 1 8P-10 ns

M60 | tsy(rxL-ckxL) FEALI ], CLKX IR HP 2 B FSX A H P g i i) () 16P+10 ns

MB1 |teckx) JH A E , CLKX(™) 2p(2) 16P ns

(1) XFTFHrA SPI 2 it , CLKX %444 8 CLKG JANIM— M ME. Ak , ilit i B CLKSM = CLKGDV = 1, CLKG Fii%ly
LSPCLK/2.
(2) 2P=1/CLKG

7.9.4.6.2.8 McBSP f£% SPI £ #F 3 M #51FFFHFFE ( CLKSTP=11b , CLKXP=1)

E# 28
HE S8 E::VvA
/ME BNE ®/ME mAE
M53 | th(ckxH-FXL) PRFFI A, CLKX RiHF R , FSX A HL T A ) P ns
M54 | tyFxL-ckxL) FEIR 8], FSX A P 8] 31 CLKX AR H~F [ i [a] 2PM ns
M55 | tycLxH-DXV) FEIRMF ], CLKX P E DX 5 24 i ] -2 0 3P+6 5P+20| ns
ASFIIH ], W\ CLKX 5 ML B35 I — A 4R i 16
M56 |tasciioxiz) f;@ﬁﬁ{%m P 05— A S L Ps6 16 o
MS7 | tyFxL-pxv) HERKTIA]) , FSX i HF 3] DX 4 2 Al 6 4P+6 ns
(1) 2P=1/CLKG
|
LSB M60 —&—» ysp — M
clkx  \___f { “4\_,( /N /S /S
}<—>P 53 b Msa

FSX | ¥ * \ |

M56 « M57ﬂ‘ e
DX Bit 0 ﬂ k Bitn-1) X (n2) X m3) X (a4 X |

Mis8 «—’L—>p M59
DR Bit 0 ) k Bitn1) X (2 X__ (3 X__ 4 X |

&l 7-26. McBSP i /71Ey SPI EFF B+ : CLKSTP=11b , CLKXP=1
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7.9.5 TESEMERT MCU 5 JTAG RERE %S

K 7-27 BoR TR BACFESECE IS DSP F1 JTAG #23k 2 [AIHER: . Wi JTAG #23k A1 DSP Z [AIfIEE & KT 6
gt WA LT BAS ST . WREEE /N T 6 955F , MW LR . W 7-27 Bon TR R LM

Dlo XHF EAr/ MRS IE |, S

=

ST M. RN JTAG {5 5 34T Z2 AN 22 A Ab BELES E S A0 PE A

55, W2 TMS320F/C24x DSP /Z#|#2%151 : CPU A5 44,

™)

6 inches or less

»!

<
|
|

»
|
|

] ]
| VDDIO |
| |
] ]
| 1 |
| = |
I I
13
EMUO =
14
EMU1
- 2
TRST ;
T™S
3
DI
7
TDO
11
TCK =
| )
MCU

B 7-27. BESZMERT MCU 5 JTAG ViRt iigis

EMUO
EMU1
TRST
TMS

TDI

TDO

TCK
TCK_RET

PD

GND
GND
GND
GND
GND

VDDIO
o

10

12

JTAG Header
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7.9.6 #M#EE O (XINTF) B

A XINTF Vil # i =580 4k - @5, B ROMIRE: . F /e XTIMING 2517 28 FP e B 2 37 /45 2% IR BR 2 AR
o A XINTF XA 4 XTIMING 22158 . £ 7-2 B 7 XTIMING /78T E S50 L XTIMING [

RS

HU1 Sy BT PR Bk i 4R 8 B 1) 2 TR R 6 R
R 7-2. XTIMING HECE KIS HA BRI R 5 2 [ R R

Texas
INSTRUMENTS

www.ti.com.cn

- FegertE (ns)() @)
X2TIMING=0 X2TIMING=1
LR FESLFEH L ) XRDLEAD x toxTim) (XRDLEAD x 2) % t(xTim)
AR SR | R (XRDACTIVE + WS + 1) x tori) (XRDACTIVE x 2 + WS + 1) * toxr)
TR PREZFEH , BHLY ) XRDTRAIL x toxtim) (XRDTRAIL x 2) x texim)
Lw HESLRAM SV XWRLEAD * to(xTim) (XWRLEAD x 2) x tgxTim)
AW WA, BN (XWRACTIVE + WS + 1) x tyxm) (XWRACTIVE x 2 + WS + 1) X toxTim)
T™W PREZFEH SNV XWRTRAIL x toxTim) (XWRTRAIL x 2) x toxTim)

(1)
@

topcrivy — AT E] , XTIMCLK
WS 452445 J] XREADY I, BIBECEE A (SRR IRAS S0 o SOk X I e B 1 21 XREADY (USEREADY=0) , JIi4 WS=0.

MR E A XL XTIMING F A7 aeit , 20200 A2 /N AERPIRAS ZER o XS0 BROZ & A e R i a2 AT — I /7 22
RZAMOER . B AT P A R RAT M ARA B

7.9.6.1 USEREADY =0

a2k XREADY {5 54 2% (USEREADY=0) , HIf4, :

ﬁﬁﬁ . LR = tC(XTIM)

LW = texmim

XEEESR T 7 R XTIMING 217 2% U C B FR 1

XRDLEAD XRDACTIVE XRDTRAIL XWRLEAD XWRACTIVE XWRTRAIL X2TIMING
=1 =0 =0 =1 =0 =0 0,1
HAKAE XREADY I (A5 ROR T R0oR 61
XRDLEAD | XRDACTIVE | XRDTRAIL | XWRLEAD | XWRACTIVE | XWRTRAIL | X2TIMING
T 0 0 0 0 0 0 0,1
3% 1 0 0 1 0 0 0,1

(1) BARAENARZ XTIMING R E
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7.9.6.2 /G4 # 7 (USEREADY=1 , READYMODE=0)
Wi XREADY {55 7E [P H # R (USEREADY=1 , READYMODE=0) , #f4 :

1 HE: LR = toxrivy
LW = toxTim)
2 Hc AR = 2 x tyxTim)
AW = 2 % toxTimy
#E
PR il 2% AN ELFE MR A S AR S
XEEHE SR PFLLT XTIMING 2547 2810 B MR
XRDLEAD XRDACTIVE XRDTRAIL XWRLEAD XWRACTIVE XWRTRAIL X2TIMING
=1 =2 =0 > =2 >0 0,1
fE R XREADY B, A 80RIJ6 340 Fpon ]
XRDLEAD | XRDACTIVE | XRDTRAIL | XWRLEAD | XWRACTIVE | XWRTRAIL | X2TIMING
T 0 0 0 0 0 0 0,1
PRy 1 0 0 1 0 0 0,1
3 1 2 0 1 2 0 0,1

M

B AR ARE XTIMING B &
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7.9.6.3 FZ4 4 (USEREADY=1 , READYMODE=1)
IR XREADY {55 7E FP B A # R £ (USEREADY=1 , READYMODE=1) , #f4 :

1 HiE LR = toxmim)
LW = texmim
2 B AR = 2 % tyxTim)
AW = 2 x toxTiv)
3 [iE+ AN LR + AR = 4 x tyxTim)

LW+ AW = 4 x tC(XTIM)

&/
PR S5 E ARG AN AR A SRR
IXLEFE SR FFLL T XTIMING 27172810 B PR
XRDLEAD XRDACTIVE XRDTRAIL XWRLEAD XWRACTIVE XWRTRAIL X2TIMING
=1 =2 0 =1 =2 0 0,1
i
XRDLEAD XRDACTIVE XRDTRAIL XWRLEAD XWRACTIVE XWRTRAIL X2TIMING
=2 =1 0 =2 =1 0 0,1

i 520 XREADY I, A RN JC 240 Fron )

XRDLEAD XRDACTIVE XRDTRAIL XWRLEAD XWRACTIVE XWRTRAIL X2TIMING
T 0 0 0 0 0 0 0,1
Tk 1 0 0 1 0 0 0,1
() 1 1 0 1 1 0 0
AR 1 2 0 1 2 0 1
A% 1 2 0 1 2 0 i
AR 2 1 0 2 1 0Q 1

(1) BAREARNAEE XTIMING B8

82 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1


https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCS889
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS889Q&partnum=TMS320F28335
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1

. TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333
1§ TEXAS TMS320F28332, TMS320F28235, TMS320F28235-Q1
INSTRUMENTS TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1

www.ti.com.cn ZHCS889Q - JUNE 2007 - REVISED AUGUST 2022

BRAESIAMET |, RIETA XINTF I Fid 136 7-3 Hh ol g e & .
R 7-3. XINTF B9 EC B

AR SYSCLKOUT XTIMCLK XCLKOUT

1 SYSCLKOUT SYSCLKOUT
YR 150MHz 150MHz 150MHz

2 SYSCLKOUT 1/2 SYSCLKOUT
il 150MHz 150MHz 75MHz

3 1/2SYSCLKOUT 1/2 SYSCLKOUT
N 150MHz 75MHz 75MHz

4 1/2SYSCLKOUT 1/4 SYSCLKOUT
N 150MHz 75MHz 37.5MHz

SYSCLKOUT #1 XTIMCLK 2 [A][f)5¢ & Bon e & 7-28 .

| PCLKR3[XINTFENCLK] |

XTIMINGO
XTIMING6 | LEAD/ACTIVE/TRAIL

L

XTIMING7
XBANK

SYSCLKOUT

/2 1
e

C28x
CPU

XTIMCLK XCLKOUT

[ XINTCNF2 (XTIMCLK) | XINTCNF2
(CLKMODE)

XINTCNF2
(CLKOFF)

& 7-28. SYSCLKOUT 5 XTIMCLK Z[H] )< &
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7.9.6.4 XINTF 1555 XCLKOUT —£¢

SHFAEAS XINTE Uil BiE . B30 5 B8 RN EEIE T A4 XTIMCLK. XRD. XWEO. XWE1 %5i%&i# {5
FAIX O ik B ( XZCS) RS S XTIMCLK #)_EFH A% . AhEfit 4 , XCLKOUT |, wI#f fic & %5 T
XTIMCLK Ji 3% A XTIMCLK &t —F.

%fF XCLKOUT=XTIMCLK ({55 , Arfs XINTF %3 508 40 6 F XCLKOUT 1 BTl i e 2R 4. X+
XCLKOUT & XTIMCLK —: (& H , — kil (55 K 7E XCLKOUT (1) L FH# B XCLKOUT (1) T F&# b e Atk
Ao £ XINTF BpJFERF | 755 XCOHL # H T R/mAHX FAE—FiE =40 ; XCLKOUT EFHAHY ( M P ) 86
% XCLKOUT FR&IAUs (KT ) o WS — BT XCLKOUT §_ETHAINIIAE | #55 XCOH #fdi .

XFF XCLKOUT=XTIMCLK —F-H1E 3L |, T M5 I FF 46 25 58k A48 s XTIMCLK i |, 538 0xt

71 XCLKOUT iFrl #i i g . anix A~ XTIMCLK JE A E & B AL , X555 4055 T XCLKOUT (1 Lk .

WHRIXA XTIMCLK AR SE s, 4G 5B T XCLKOUT ) FRILit kAR .. mEERm T :

o LE—AN R FFUEI R AR AR A B I K o — B 5 XCLKOUT [ B AR 5. X AAE XINTF 7760 A % T
XCLKOUT i ETHa G .

R XZCSL [X o 3% i B
XRNWL XR/ W 1§ B4 %

o WERHTF U A S XTIMCLK FE A AL , 75— 208 AR G i & AR 254k f ik 38 ik ok 5 XCLKOUT # 1
FHLEFT 5. W ST XTIMCLK 52 A, IAX AT XCLKOUT 1T B4
NI XRDL XRD {I%HLF 4 2%
XWEL XWE1 8 XWEO {1 HL 4 2k

o IR T R P EESLATVE 2 XTIMCLK FE a3 ( BIERE A EEARRES ) NS, 75— AN ERER R A a6 R A AR
LRSS oK 5 XCLKOUT HI_ETHEN 5. B i r A 2 XTIMCLK A I8 ( s mirSamREs ) N
L%, IS5 XCLKOUT 1 R BB 5%

AN XRDH XRD {5 BTG
XWEH XWE1 85 XWEOQ & F - 52
o IR EESIAE O R EE XTIMCLK B S8 ( SR ZMRIRGS ) B, Z£— MR ER AT AR

55¥ 5 XCLKOUT (1) EFHEXTFF . an S s A A1 20 FERER XTIMCLK & #A & ( B AErERE ) A
ZH, A5 XCLKOUT KRB

) XZCSH X 3% ey FELSP TR
XRNWH XR/ W & # P 6 2%
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7.9.6.6 Sf S LI GARTF
7.9.6.6.1 SN S B O B ANTF 0%
w/AME mAE| Hfr
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th(xa)xzcsH TRFFIN TR, DX a4 v LT T 0 2 stk A ) 1) “ ns
thxp)xwe R A, XWEO , XWET i P TR 2 5 B N K 45 24t ) W -2@ ns
tais(xD)XRNW XRIW 5 BV IE 22 e DSP RS & 42 e K I ] 4 ns
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R RRRRRRRRRIXIXRRRLRIR ) RRXXXITIRRRRILIIRRRLXXLXLIILIIRRRLLLN IRRRRXIIIRRLXRLILIRRRRLLILLRRRRILIIRIR é:;:;:E:;:;:E:;:;:E:;:E:;:;:E:;:;:E:;:;:E:;:;:

_

JIA XINTF 5l ( wirE A ) /8 XCLKOUT [ BT BT IR TR | SR AL — MBI BRI DT 1) Z TR — XA 401

FEXTHE LR, PR (5 S R BRI EATHI AR BT IR -

XA[0:19] 7L AR F ) A W R FF B4k BRI BUR — Ml , BAREER] | BR XAO Z4b , & — BEARR s TR
XWET JiF 32 St s ik, 7E 16 Arfialh | %55 =2 XAO.

9 USEREADY=0 , 4N XREADY #i A5 54 205 .

A 7-30. =B BN A

T Ib7m B 1) XTIMING ZF 724524

XRDLEAD XRDACTIVE  |XRDTRAIL  [USEREADY |X2TIMING  |XWRLEAD |XWRACTIVE  |XWRTRAIL READYMODE
N/AM) N/AM) N/AM 0 0 =1 =0 =0 N/AM
(1) ZEAPITH NA SR “AEM” (8“ER" )
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7.9.6.7 HH — ) BV EFF IR RIS BSEE [T S K25 LB T /7
7.9.6.7.1 SMERER CEHUTRBeE (REUERRL | 1 MERRRE )

S8 w®ME BAE| B
taxcom-xzcst) SEIRITE] , XCLKOUT g 1 2 DI F iz 841K F 1A 25 e (1] 1 ns
taxcoHL-xzcsH) FEIRISTA] , XCLKOUT ey P FL T 3 1308 456 e PSP JC 28D e ) -1 0.5 ns
td(xcoH-xA) FEIRHF[E] , XCLKOUT i HL P 2 il A R e 1) 1.5 ns
taxcoHL-xRDL) SEIRINE] , XCLKOUT i H P/ LT 3 XRD i HLF-A 2 i 1] 0.5 ns
td(XCOHL-XRDH) FEIRA A, XCLKOUT i H P/ HE P 2] XRD i P TE R4 i 1] -15 0.5 ns
th(xa)xzcsH PRFFFIR] | DX H e 28 7o W T TG 28 2 ik 80 ) M ns
thxa)xrD PREFIFIR] , XRD 78 BV 280 A 280 ] M ns

(1) FERBE AW | XINTF Huhb 8200 — ER R B L R BUR — b, XAO BRAL , BUPNEI T, o XA 1.
7.9.6.7.2 SNRE T P EOR (EAEERIZE | 1 MERIRAE )

B/AME BAME| AL
taa) Vi i R) A b s B i) 1) (LR+AR) - 16 (1 ns
ta(xrD) Y7 AT ), A XRD % B2 P4 250 B 28 i 1) AR - 14 (M ns
t HArEE) |, 76 XRD 33 ke P Ik 2 /i, BRI RO R 14
SU(XD)XRD il ns
th(xp)xrRD R E] , XRD i B TE 302 i BB A R Tl 0 ns
(1) LR=Z 88, By . AR = BRUJFH |, Wi . 5% % 7-2.
7.9.6.7.3 3 XREADY Iy FER (EUERS , 1 MEERE )

BME BONME| B
tsu(XRDYsynchL)XCOHL @ATIA] , XCLKOUT f& Hi P FL P2 B XREADY ( [R5 ) A% H Pyt g (1) 12 ns
th(xRDYsynchL) {74EmS1R] | XREADY ( [R5 ) fg g p() 6 ns
te(XRDYsynchH) KEE XCLKOUT #4721 , XREADY ( [Fl# ) REWSAE A s T 1) e -t i) (D 3 ns
tsu(XRDYsynchH)XCOHL LA, XCLKOUT & HFM B~ 2 i XREADY ( [|]25 ) & P i) () 12 ns
th(XRDYsynchH)xzCSH PRFRI ], XIS ik 3% fi T 2 J5 XREADY ( [Fl# ) ffF s i P R 1) () 0 ns

(1) 25—k XREADY ( 52 ) REEAHN T E FICRWE 7-31 Fis :
E = (XRDLEAD + XRDACTIVE) texTim)
B UCKFER , W XREADY ( [R5 ) S, WVG PSSR, R XREADY ( [ ) NIRHLT , EATEREA toperv I BEEEBTR

FEE R

Mo FAFUCRAE (n) , AR U5 ) AR 0 78 S A () T DASSn R 5 QiH 5
F = (XRDLEAD + XRDACTIVE +n = 1) txTim) ~ tsu(XRDYsynchL)XCOHL
, Hohn REEAEE n=1. 2. 3, DL,

7.9.6.7.4 B XREADY B FER (EBESMRE , 1 MEHRE)

B/ME  RAME| B4
tsu(XRDYAsynchL)XCOHL BT IE] , XCLKOUT & B P L F- 2 i XREADY ( 5725 )l H ] 11 ns
th(xRDYAsynchL) TRFFRTIE] | XREADY ( 545 ) K HLF (1 B i) 6 ns
te(xRDYASynchH) SRt XCLKOUT i 2 /i , XREADY ( 535 ) REMSAR Ay v T (e LI ] 3| ns
tsu(XRDYASynchH)XCOHL G, XCLKOUT fm HLSPI FSF- 2 B XREADY ( 5525 ) i F P[] 11 ns
th(XRDYasynchH)XZCSH FRFERI R | XIS F 1% 3 B 2 J5 XREADY (535 ) 5 v o~ (1 i 1) 0 ns
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(A) (B): : l(—b‘ﬁ WS: (Synch) (C)

+—— Active ———

xcLkouT=xTimcLk /" \f N/ NSNS
XCLKOUT=1/2XTIMCLK A/ 4/ %/ \___# \__F \ / \ [/ \_

' = |+ tg(xcoH-xzcsL) td(XCOHL-XzCSH) > [+

XZCS0 XZCS6, XZCS7 —— N N I
1T 1T : |

- e td(xcc&H-XA)

tsu(XFlDYsynchL)XCOHL A‘—>

I s (C
XA[0:19] | ¥ X f - ]

: ‘ ‘ l ' —» t K |
] ' J N —» 1« td(XCOHL-XRDL) . : | [ ld(XCOHLXRDH)|
XRD . ) T )7 ‘ l X : , 7 : T
! 2 (( l tsuxp)xrD —+—* « L
XWEO, XWET (®)'™ 1 2 w e 5 =
S D B N R |
XR/W " " | | ks |
| o ta(a) —J‘ . |
1 : ! — 1 thxp)xrRD |
XD[0:31], XD[0:15] ( ﬁm ( :
|
|
|
|

\ o o te(XRDYsynchH)

\
th(XRDYsynchL) H ‘ IR \
' ' th(XRDYsynchH)XZCSH f—
tsu(XFlDHsynchH)XCOHL 4—1‘—‘—“ ! | ‘
l

POXRRXRIXRRXRXKR K KRR XX XXX XXX XK XKX XXX XIXX XXX XXX XXX XX XXX KN
R R
|

3 () : Lo
! G) ‘ ' Z

<
<
'

XREADY(Synch

Legend:

R = Don't care. Signal can be high or low during this time.

JiE XINTF iir) (@32 ) £ XCLKOUT 1 EJHE PG . 272 , SIS — N I BER A7 In) 2 BT N — A5 & 3
TEXTE AR |, FrE (5 S B 0 oA BT R BUERES

TEARBEE FFARAN , XINTF Hubk 8200 — BH AR FE 2R B A s — bk | XAO BR4bh |, BV m fro X ANEHER 55 3.

XWET LA 32 M Bt F AR 1€ 16 ik |, (552 XAO.

XEFRRUCTHRE | M7 ) TF4G IR STI ) (E) 7] BAS%80 R 75303154 : D = (XRDLEAD + XRDACTIVE +n - 1) texTimy ~ tsu(XRDYsynchL)XCOHL
SRR EEAERINT T UL SIS R UNF ¢ F = (XRDLEAD + XRDACTIVE) toxrivy » F n ZAEAREER : n=1. 2. 3, LU,

& 7-31. {5 [F3 XREADY 4 i BURE A&

T U7 XTIMING 2248 24

mmoow»

XRDLEAD XRDACTIVE | XRDTRAIL USEREADY | X2TIMING XWRLEAD |XWRACTIVE |XWRTRAIL | READYMODE
=1 3 =1 1 00 N/A() N/AM) N/AM) 0 = XREADY ( [
)

(1) SFREAFEA, NA= “TR”

90 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1


https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCS889
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS889Q&partnum=TMS320F28335
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333

TMS320F28332, TMS320F28235, TMS320F28235-Q1
TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1

ZHCS889Q - JUNE 2007 - REVISED AUGUST 2022

XCLKOUT = XTIMCLK

XCLKOUT = 12XTIMCLK ' __ £\ </
XZCS0, XZCS6, XZCS7

moow»

XA[0:19]

XRD
XWEO, XWE1(D)

XD[0:31], XD[0:15]

RIXXIIIIZ
BRI =

(A) (B)

«—— WS (Async)

Active ——»

©

th(xRDYasynchL)

; \ I ——/ \ s/
. > [ t4xcoH-xzcsL) ' ! . taxcoHL-xzcsH) > [

1 . ( : : ‘ ‘ { \ Jl

L et . ' ' ] 3 :

[ laxoorxa) ‘ ‘ (« |
——— — '
! \ | | ! —» t - ‘

! | J ¥ - ‘@ td(xCcoHL:XRDL) : r d(X(;:(O HL-XRDH), !

X T )T Y ' ' F 7 o

] | ( : ; : AsuXDIXRD r " _ ‘ :

! ! I ) , —— takppy —— | ‘ B : |

' T )Y T T t )Y

: o . | w { N o

: I e ; I

w 1 . . ‘ “¥ = thxp)xRD

1 ! « ! ' l J_‘DiN | « |

: : ) : : ) __DIN » h ™

! : \<—:.'F tsu(XRDYasynchL)XCOHL : 1 I

, | | | !

: D | ¢————————"— te(XRDPYasynchH) th(XRDYasynchH)XzZCSH ™ [«

»!
'

tsu(XRDYasynchH)XCOHL

L

thon EREAKE n=1. 20 3, DAKHE,
F.o SB—MREARMEEMEANS F USSR AT @ F = (XRDLEAD + XRDACTIVE - 2) toxrimy

& 7-32. i F 526 XREADY 5 B HIRE A
T R E ) XTIMING ZE728 54K

Don't care. Signal can be high or low during this time.

IRRRRIIRRRIRRIRIY
KRKKEIIIIIIXX]

B XINTF Vel ( 2237 ) 76 XCLKOUT I LT LIFA. MTRER | 33ERETE— N LI A BRI U7 o) 2 A4 N — AT e
TEXTHE IR | FTA (5 SRR HO B A T R B0 IRES .
FEARBOG A ST, XINTF HbhE R 2 — BLARAE G2k L= s —ANMHE |, XAO BR4t B s . XA % 55 A
XWET XL 32 fr it R sk 76 16 fiksldh |, %1552 XAO.
XFTECREE , VT RIJT AR R @ SLIN W] DA% 77 50t 55« E = (XRDLEAD + XRDACTIVE -3 +n) toxTivy ~ tsu(XRDYasynchL)XCOHL » F&

XRDLEAD  |XRDACTIVE |XRDTRAIL  |USEREADY |X2TIMING XWRLEAD  |XWRACTIVE |XWRTRAIL READYMODE
=1 3 =1 1 00 N/A() N/A( N/A( 1= XREADY ( 5
&)
(1) ERXARET, NA= “TER7
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7.9.6.8 HH — ) BV EFFINE RIS BSEE 1 G MEE BLENT /7
7.9.6.8.1 SO G ATF KRB ( BAERRLE | 1 MERRRE )

S BAME BAME| B
ta(xcoH-xzcsL) LSRN 8], XCLKOUT i 1 31 DX RS Fr 326 #3641 L A 2801 e ) 1 ns
ta(xcoHL-xzcsH) FEIRIF ] , XCLKOUT iy HLSPMIG LS S50 38 45 e L ~F G AL B s ) -1 0.5 ns
td(xcoH-xA) FEIRIA] , XCLKOUT 1= B P 21 s hikA 25 14 et ) 1.5 ns
taxCoHLXWeEL)  JEIRIHI] , XCLKOUT f L PR HL P #) XWEO , XWET fI% iV (it 1)) 2 ns
ta(XCOHL-XWEH) FEIRHTIR] , XCLKOUT T H P/ BT 31 XWEO , XWET 7 B 1 fy st 1] G) 2 ns
tayxcorxrwl)  ZEIRAF ], XCLKOUT 7 H - 3 XR/W i FL ) e ] 1 ns
taxcoHL-xrRNwH)  JEIRETE] | XCLKOUT f& AP/ F P 31 XRAW 15 P [ i i) -1 0.5 ns
ten(xD)xWEL REIS (] , A XWEQ , XWET {1k BT3RS iy s 2 ) 1] ) 0 ns
ta(xwWEL-XD) FEIRFF ], XWEO , XWE 1% #5280 ) Bl 4 280t 1] G) 1 ns
thixa)xzcsH PRIFIIA) DAt vk 33 5 - 0 R0 Mk A 280 1) M ns
thxD)xwe R 1E] , XWEO , XWET & f1 P2 Ja B A\ S 4 2kt 1) 4) TW - 2@ ns
tais(xD)XRNW XRIW & BTk 2 J5 DSP Bt s 2k i i K [a] 4 ns

(1) FEARBEE A WIBIE | XINTF Huhb S 200 — B B P A e — Mk, XA BR4h , BT AR T, XN EAEX 5
(2) TW=/EEEM, SAVN (HRELT-2)
(3)  XWET RHT 32 fi#idfs s iz, 78 16 fiiizlrf | #4552 XAO,

7.9.6.8.2 {2 XREADY W FER ( BAKEERS , 1 MEFRE)

B/ME BARME| B

ZArI ], XCLKOUT & #a I HL P 2 1T XREADY ( [FI25 ) Ak A2-~T- I

tsu(XRDYsynchL)XCOHL ) 12 ns
th(xRDYsynchL) {RERHA |, XREADY ( [ ) &M 6 ns
¢ KRt XCLKOUT ia1#s 2 1l , XREADY ( 25 ) BEWEA5 i BT (1 B i 3

e(XRDYsynchH) lwﬂ“) ns

. HESTI A, XCLKOUT 7 B8 P BB 2 /i XREADY ( [F25 ) e B~ it 12
su(XRDYsynchH)XCOHL |‘ﬂ(1) ne

PRAFIFE] , XIS k375 Hi~F 2 & XREADY ( [Al2D ) fREE S R~ (KIS

th(XRDYsynchH)xzCSH 17 (1) 0 ns

(1) ZF—IR XREADY ( 75 ) RFEEAX T E IR WK 7-33 Fis -
E =(XWRLEAD + XWRACTIVE) texriv
HYUCREER , i XREADY ( [F5 ) e dr , Wi sem. ik XREADY ( 5725 ) ML |, B8 toxmmy FECERE , HEIE
AN
W TEEVUCRAE |, WU il FF AR I A S e B) ] DA R O 305
F = (XWRLEAD + XWRACTIVE +n - 1) tex1im) ~ tsu(XxRDYsynchL)XCOHL
, Hodn REEAEE cn=1. 2. 3, DLKE,

7.9.6.8.3 7 XREADY I FER ( BABEME , 1 MEHRSE)

B/ME BOAE| BAr
tsu(XRDYasynchL)XCOHL HELHE , XCLKOUT & HSFME B 2 B XREADY (525 ) P s iy () 11 ns
th(xRDYasynchL) {R¥Fmf 1A, XREADY ( 25 ) fik s i 1) () 6 ns
te(XRDYasynchH) SKHE XCLKOUT a2 1 , XREADY ( 5725 ) fets 28 sy o P 1 55 b 1) (1) 3| ns
tsu(XRDYasynchH)XCOHL FESLIF A, XCLKOUT &t PR P 22 /i XREADY ( 525 ) e e (g et 1) () 1 ns
th(xRDYasynchH)xzCSH LRERI ], Xt A ik B W T 2 JF XREADY (5745 ) {545 i v T o i g () 0 ns

(1)  Z—IK XREADY ( 525 ) REAXT E Bk R WA 7-33 fios
E = (XWRLEAD + XWRACTIVE - 2) toxrimyo E5—RHUFER |, 5 XREADY ( 525 ) REHF , W7 58, W% XREADY ( 7
) RAGHF | BIEEA toxmm W FRUCREE | HEIE 2w,
S FAFURIAE , A IR0 T4 B3 SN ) A Lhge tn R 7 Rt 5
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F = (XWRLEAD + XWRACTIVE -3+ n) tyxtiMy) ~ tsu(xRDYasynchL)XCOHL
N REEAREE n=1. 2. 3, DU

X . WS (Synch) A—»‘
" (A) (B)' ‘ +———Trai———» (©)
! %Actlve%—>

'%Lead 11—

XCLKOUT = XTIMCLK® | F\mm}—\ﬂm

- b ta(xcoH-xzcsL)

‘ td(xcoHL-xzcsH) >
XZCSO0AND1, XZCS2, ‘—“( h

7 !

(0 ' '
)] ' '

XZCSGAND7 | L v 5§ 1 '
! > td(XCO(I-’| XA) ] ] : th(XRDYsyn?’hH)XZCSH ﬁ‘ -
XA[0:18] : ‘ X ) J . ]

| T )) ' T ) ;
i il {( ' ' {(

XRD | )T ; T )T
' —> = t4(XCOHL-XWEH)

XWE . 5 | (

| taxcoHL-xrRNWH) ﬁ ‘

o —» r td(XCOH-XRNWL)
XR/W ] (

!
T
:
:
|
, b T
'
.
.
:
.

‘ L

- fe td(XCOHL-XWEL) !
4 ———
\ ‘
l '
\ 1
‘ '

\
\
\
fe— thx

‘
‘
‘
‘
: ! F—'ﬁ td(XWEL-XD tdis(XD)XRNW T ” ;“
—
] ' ten(XD)XWEL ﬂ | ) D)XWEH |
XD[0:15] - - 45 - ‘ DOUT (;,; W
\ . tsu(XFlDYsynchL)XCOHL J‘—h| ! ' .
' ' th(XRDYsynchL)T—J ' ' :
] ' H tsu(XRDHsynchH)XCOHL ] !
‘ . . ‘ !
[ ! ! 4
XREADY (Synch) ‘ R R R BRI ; : : R

Legend:

RRIIRIIZIN

biEEEES  = Don't care. Signal can be high or low during this time.

FiTA XINTF 151l ( 778 A ) /£ XCLKOUT M LT EIFIR. RN | SHAE — AR AN ZER AU 1) Z A4 N — A5 vl Ja 4
FEXSHE L HIIE] , P A5 5 B e 9 e AN TR AR B IR S

FEABOE FAIE | XINTF Hihk: '5%4%*E{%T¥ﬁéﬁiﬁi%%F*Ai&i[k , XAO Br4bh | BB BT XANELIER S .

XWE1T RAT 32 ffids s geist. 78 16 frfiialeh | i%(5 52 XAO,

TR U\lﬁlﬂ]?ﬂﬁ BRI SZIN T T4 T 77 305 0 E = (XWRLEAD + XWRACTIVE + n - 1) toxrim) ~ tsuxRDYsynchL)xcoH » 41
nONEEARSEE cn =1, , DA,

Fooa Aﬁiﬁﬁ’]%fﬁ*ﬁﬁ?ﬁtém%% #1F : F = (XWRLEAD + XWRACTIVE) texrim

K 7-33. {fiF F3 XREADY Vi FIB A

moow»

T s 1) XTIMING #7854

XRDLEAD  |XRDACTIVE |XRDTRAIL USEREADY |X2TIMING  |XWRLEAD XWRACTIVE |XWRTRAIL  |READYMODE
N/A() N/A(M N/A() 1 00 =1 3 =1 0 = XREADY (
£

(1) XTRAFEAR, NA= “TR”
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| 1 | !

‘ ' ' «—» WS (Async) ! !
 (A)(B), | : . «——Trai——»  (©)
‘ ! ————Active———> |

) t——Lead 11— » , | ' ,

XCLKOUT=XTIMCLK /™ \_/\_/ /" /A \f \ F /W [\ [

XCLKOUT = 1/2 XTIMCLK \_{_\_ﬁ_/ X / \ f X f \_%_/ \_/ A

td(xcoHL-xzcsH) ¥ e

' -l taxcorxzest)
XZCS0, XZCS6, Xzes7 ———— : X | *7

L
| )]

‘
> | td(XCOH-XA) th(XRDYasynchH)XZCSH e
- (G ( |

' Q
XA[0:19] [ X g)g} ‘ 2)8} ]
L L L( ! Iqe r
XRD [ 2 ) )T ‘ ;
1 : -» ! :
) \ (( (C '
XWEO, XWE1(D) . b S w

|
/ |
1 ta(XCOHL-XRNWH) % [&€

—

% ty(

\

)

l LG

‘ )7 ‘

tais(xp)xRNW —— ¢
\

¢ " td(XwEL-XD

\
\
| \
ten(XD)XWEL ﬂ h ' {¢— th(xD)xWEH

)
46 ; ‘imk DOUT q

‘ —» r td(XCOH-XRNWL) |
XR/W (0 1

; :
.

T

! 1

XCOHL-XWEL) —» [ t4(XCOHL-XWEH)

! |

' .

T ;

| .

| .

, .

)

]

'

)

L

|

e — > tsu(XRDYasynchL)XCOHL
¢ > th(XRDYasynchL) '
le—1t  »

} " . te(XRDYasynchH)
| . . \
\

| f—:—|>:7 tsu(XRDYasynch H)XCOHL

ARIIIRZIZI
R

\
TR ERRIXILZILIIN
BRI

XREADY(Asynch)

“—— | ——»

= Don't care. Signal can be high or low during this time.

B XINTF Vi) ( 5 BB ) 78 XCLKOUT 1 AR EFF R MR, SHRIGTE— AN 2 XA EER I U5 0] 2 5 4 N — S0 3
TESTHE A ABAIRD | BT 15 SR 0 o e T AR R S

TEAREE AN | XINTF Mok & 200 — B L= A 15— bk | XA BR4h , B B IXAMELIE X 57 A 1.

XWE1T R AT 32 fi i b iR, 78 16 ftik A | %15 52 XAO.

SEFARUCRAE | IV ) T4 (05 S 18] 7T LAZ 0 F 73051« E = (XWRLEAD + XWRACTIVE -3 + ) toxriny — tsu(xRDYasynch)XCOHL »
Hhn BAEASE n=1. 2. 3, DAL,

Foo S5—MREARIIEMEMIR T UL ISR M F = (XWRLEAD + XWRACTIVE - 2) tyxri)

&l 7-34. fiF 5 XREADY Vi 5 A
T I7m 1) XTIMING 2474524

XRDLEAD XRDACTIVE XRDTRAIL USEREADY X2TIMING XWRLEAD XWRACTIVE XWRTRAIL READYMODE

N/A(M N/A(M N/A(M) 1 0Q =1 3 =1 1= XREADY ( &
&)

moow>

(1) FERAEHIF , NA= “F%"
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7.9.6.9 XHOLD /1 XHOLDA /1%
R 7E XHOLD A1 XHOLDA [FIR AR HL PR ( RSB 2815 W] ) HOLD A A 4% 152 8 , XHOLDA 15 5 #% 5 il
NEHCE (7R 4R AR R ) E HANT R OAE s ST .
A (XRS) i, HOLD #5047 A 0. Wi XHOLD 15 578 2 48 A J K s~ 25, MR AT A 15 5 28 58 4 4
KR | I H XHOLDA {32t I 3h J % B S 2%
24 HOLD #:x#k 5 A JF H. XHOLDA A& HE T R ( Ahfa e BN R ) , CPU 4R T LA PN 5547 i 2% P ATAX
B R A ERE O3E4T V5 1), 78 XHOLD {5 54k 5407 , CPU %1%,
— AN DMA 5K 4t | KL T E S B oy P

XA[19:0] XZCS0

XD[31:0], XD[15:0] XZCS6

XWEDOD, XWET, XRD XZCS7

XR/'W

FEIRLEAE SR IE , AR HBRIH A EE S REHEEA 6 (H e DiRgis T,
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7.9.6.9.1 XHOLD/ XHOLDA B} /F 3R (XCLKOUT = XTIMCLK)

B/AME BAfE|  BfL
Ltz é;—lﬁ MG Z R bk B A i) _E 28 v BEL A A 2 SR i) (1) Agpxrgy + 30t ns
taHL-HAL) XHOLD 1 Hi % XHOLDA i Hi S (1 28 3R B ] (1) () Stepxcrivy + 30 ns
ta(HH-HAR) XHOLD 1% XHOLDA & Ha 1 I ZESR it ) (1) (@) 3toxrmy +30  ns
taHH-8v) XHOLD i H P 2 S 2 R ZE R i ) (1) () 4exTivy + 30t ns
ta(HL-HAL) XHOLD 1% ¥ % XHOLDA 1 ¥ [y 4 R i} ] () () Hoxrimy + 2texco) +30]  ns

(1) 4/E XHOLD LAl B — MEHPESHT , FTA &A1 XINTF U7 i) R 75 s 264 B v — A B BUIRAS 1 58 R
(2) XHOLD HpRA$8i 4772 XTIMCLK i) b TR b

XCLKOUT W
(/1 Mode) | | ‘

[——  t4HH-HAH) —P

_ /

XHOLDA
— )
& t4HL-HALY ‘ | h— td(HH-BY) A‘V}
XR/W | ( ‘ ‘
’ \‘ | High-Impedance ‘ (
XZCS0, XZCS6, XZCS7 " /i ; R [
‘ )7
| | | | |
| ( | | \ ,
XA[19:0] Valid | | ¢ High-Impedance HW( Valid
((
. | ! | '
45 |
XD[31:0], XD[15:0] _¢_< valid \ | ( \ ./
J {5 /! | | N—
N (A) | | (B) l“ >
A, TSR XINTF U5 10 8 52 1o
B. 1EW XINTF E17EH .
& 7-35. SR DR RRTE
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7.9.6.9.2 XHOLD/XHOLDA i} FE 3R (XCLKOUT = 1/2 XTIMCLK)

B/ME BAfE LY 72
L) XHOLD & Ho P2 A btk S Andss il 48 g e BAS (R 4E 4t ,t +30 ns
3 JER () (2) (3) c(xTIM) T Ig(xco
td(HL-HAL) XHOLD i Ha - % XHOLDA {i% B [ ZE iR ] [r) (1) () (3) Atopxmivy * 2tegxco) *+ 30 ns
ta(HH-HAH) XHOLD 7 #1525 XHOLDA 5 i P-4 R I i) (1) (2) 3) Aoty * 30t ns
td(HH-BY) XHOLD 757 & s 2 A SE R s a) (1) () ) BtexTivy + 30 ns

(1) 476 XHOLD EAGMIE| — MEHEFESH , Fra SR XINTF U7 i 46 76 8 4 B oy — S m BPUIRES AT 5E

(2)  XHOLD [fPIRASHBAZAE XTIMCLK 1) 1T+ #

(3) £ XHOLD #Aaill Ay i P e IR H P JE |, i B4R 40R XHOLDA $4fuf 405t F XCLKOUT My ETHAI R 4. Bk, xHFixA
XCLKOUT=1/2 XTIMCLK [z | ¥4 b5 2 7] LA LTl K#E (1 XTIMCLK JA #1R .

XCLKOUT
(1/2 XTIMCLK)
\ |
l
le———  t4HL-HAL 44 f
XHOLD 5‘;‘ / |
| 1

))
| [ t4HH-HAH) —P

l
|
[
|
|
|
|
I

XHOLDA \ | /|(
fi tyHLHiZ) —>t "
W | td(HH-BY) i

XRIW, B | | |
XZCSO0, & \ . | (
XZCSsé6, ( Vi = High-Impedance
XZCS7 7 I } |

1

XA[19:0] Valid >|—gg_ High-Impedance
((
‘ 17T |
\
XD[0:31]XD[15:0] — g Valid | (—— High-Impedance
\

A ISR XINTF 1 i 8 58 5.
B. IE% XINTF izgf7 EHiIT4h.
K] 7-36. XHOLD/ XHOLDA E}fFZ 3K (XCLKOUT = 1/2 XTIMCLK)
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7.9.7 NiEER

7.9.7.1 A F1 S JG BT BTN AT A HE

%ﬁ’ﬁﬁ BAME  MEME Rl AR
N¢ R Z7 1R DA TR AP (B MR 4 ) () 0°C £ 85°C ( M HiRT ) 20000 50000 A1
Notp KX OTP i Atk (5 AJEM ) () 0°C % 85°C ( FRIEIRFE ) 1 EYN

M

PRI T 2 Ah 5 N R ERAE IR BB, A AT RERZ M S22

7.9.7.2 Q B EHEHINFTIA E
i BME ATE BAE|
Ne BRI ARE (SRR ) O 40°C = 1;5;0 RS | 50000 50000 1
Note  FEZIf OTP fit Atk (5 AN ) 40°CE e o 1| A
(1) PRI T L2 A 5 NI IR U | 7 T BB S 4.
7.9.7.3 150MHz SYSCLKOUT _LBRZZS 4 -
2 WRE M BAME  MEME  BKE|
16 fr7 50 us
S e ) 32K X 1000 2000 ms
16K Fi X 500 2000 ms
32K BiIX 2 12@
) Q% s
16K J5 [X. 2 12(2)
32K FIX 2 15(2)
PER 1E) (1) A. S%& s
16K i X 2 15(2)

X . PR 75 mA
looaveee @ BEER/GER NI Vopsve, VikE éﬁé - -
Ioop @ R A LI £ Vo T1RE 180 mA
Iopiop ¥ EERImFE A AR ) Vppio TEFE 20 mA

(1)

@)
®)

4)

LR T HBER , B EINTEE A S T — B RORS . KR, MY IR |, ERFERT R IR INGER 5. R, &g
B S5 g E | T B PATIR R ERIE .
PR B 5 K INAE S HO0 BT R 100 AN gw A RHE R A 101
YR 1A K AR AR T OB . R A HE R I G FE A TR 0E FH F 38 4 RAM A (1 AT 06 75 QRS 55 #1RT FH R HE & AT AT R 1A 1 oL
SR A ALFE AR S HLRITTRY , (EAEAE DR DL 3] RAM (i E]

18 N7 AP S N AFEAT e 1A i

N7E APl 245

SEHEAT g FE B N AEEE
R TEROEA S-S RERAIT , BEMPTa . FERAN N FE FE R R R R B, W AR A0, DR R 100 i
(A8 AT RETT e T 163 TAEA M. WdER “BWTAERM” T |, A BIEN AL VN BT IR . SRR/ e
TR R AEATAMT R R s B A T | #R AT RE S 1R B AL B K ABUE 8. AN BUELE USB i LU~ HARR AL E ( ZEINTEgFEMIN )
DA Ay %3 11 AT 8 TG V2 i) 7 4 e e 4 ) PR 5 3R
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7.9.7.4 N7/ OTP ikt /F
2% J/ME BAE| BAr
ta(ip) TR IR U i) B (8] 37 ns
tacr) BEAL IR A7 17 i) B (8] 37 ns
taoTP) OTP 175 ] i} [ 60 ns
7.9.7.5 KR HHF RIFFFLERT H]
SH RS B/AME  BokiE| B
tretention K ORI I ] T,=55°C 15 HE
R 7-4. SRR IR/ | OTP FARE
SYSCLKOUT (MHz) SYSCLKOUT (ns) TEHFRES BERLEFAPRZA () OTP &R
150 6.67 5 5 8
120 8.33 4 4 7
100 10 3 3 5
75 13.33 2 2 4
50 20 1 1 2
30 33.33 1 1 1
25 40 1 1 1
15 66.67 1 1 1
4 250 1 1 1

(1) TURBENLS FRR AT > 1.
TR 7-4 HhINAF TEERRRAS FBEL S A RS R S5 R

Lar.
Flash Page Wait State = (ta(f p)) — 1| round up to the next highest integer or 1, whichever is larger
«SCo)

Flash Random Wait State

losco)

Lar.
( arn ) — 1| round up to the next highest integer or 1, whichever is larger

TR 7-4 1 OTP S8R AT

ta(OTP)

OTP Wait State = ( ) — 1| round up to the next highest integer or 1, whichever is larger

o(SCO)
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7.10 JrEBgU s
7.10.1 ADC B 5URpE (FEHEER T/EFM4TIE )
2H0 @ BME BBUE BORf|  HhAr
B ©
SRR 12 s
ADC I 4 0.001 25| MHz
T
1-12.5MHz ADC H} %} (6.25MSPS) +15| LSB
INL (R 32REE ) 12.5-25MHz ADC i (12.5MSPS) 2 %ﬂﬁ_"gg
DNL ( ekt ) @ 1| LSB
PR LY R 25 250) ) - 30 30 iifﬁgf
I N R ) R 25 1 22 0) -30 30| LSB
JETE (8] A% AL 1k +4 LSB
JETH [F] 3 5 AR +4 LSB
EE T UN
R\ B E ( ADCINX 2 ADCLO ) ™) 0 3 v
ADCLO -5 0 5/ mv
LITPANEER 10 pF
IR LR 15 A
P B E R S ©)
VaDcRerp - %= T I HER) 5] I 1) ADCREFP % th Hi & 1.275 \%
VaDcREFM - % T A FBEEHE Y 5] ) ADCREFM % th Hi & 0.525 \Y
HiE2%5% , ADCREFP-ADCREFM 0.75 Y%
IR R 50 PPM/°C
A e R AR ©) 6)
ADCREFSEL[15:14]=11b 1.024 v
\ggfﬁi%gﬂgfﬁm :A%I:?J)EZ\REFIN B 0.2% B LIRS ADCREFSEL[15:14]=10 1500 v
ADCREFSEL[15:14]=01b 2.048 v
AC BRI
SINAD (100kHz) {8k Ll +5 B 67.5 dB
SNR (100kHz) 15 ML 68 dB
THD (100kHz) 448y 2 2 -79 dB
ENOB (100kHz) & A4t 10.9 fir
SFDR (100kHz) Jo4 #zh 4 A Va H 83 dB

(1)
@)
@)
(4)
®)
(6)

£ 25 MHz ADCCLK Eili#53.

AR AW A A Vesaze

ik ADC IR HEBI R BN G 5 ROM 4447 , ADC 12 iR ZF# R 2E ZHUUNBUEB. H2E 8GR 77 8.2.7.3,

Tl 5 ADC ¥ L.

14~ LSB 17 3.0/4096=0.732 mV [0AUE .

AN RSN KR E )y ADCREFP i ADCREFM {5 St , BRIt , IX4erp [l —i2ERER . ADC $4f g3 (3 X P4 2 [] i 22 A
DNERIER . IX B Y A A A B R 2 AT PN I B AR R L VT Y RIS Bl . B A S M T O U Y P O 2 R A R T
P PR R L 23

(7)  HE—AEREA G EiEINS T Vopa + 0.3V BEE (KT Vs - 0.3V HLER | B T RER I 52 55 — AN 5 B0 . 9 T @k Gk pii
B, BN RLZ A DR R AR IX LR AE N
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(8)  TI B iU fH Bk BE SN BEviE T1 950 REF3020/3120 % 1% 2.048V HEif ity a8k .
7.10.2 ADC i s I

ADC Power Up Delay
|

ADC Ready for Conversions

\
\
PWDNBG %

|
|
| |
|
PWDNREF / {

\
& t4GR)

/

\
[«— tarpwb)

PWDNADC

ADC

Conversion

1

|
& 7-37. ADC fi s AR
7.10.2.1 ADC JjH 3R

|
|
|
|
\
{
|
|
|
| '
& |
\
Request for | ‘ !
| /
! |

250 RAME REME BAME B
¢ Ty PR AR T BT R IR RS ). ADCTRL3 £ #5114z 7 1 6 (ADCBGRFDN1/0) 7E 5 ms
d(BGR) PWDNADC 4 fet FH i B A 1

T P42 F A R I OSBRI (] o 7 B HE RS 2 BT R I AL BB ) A) . ADCTRL3 #5774 20 50 us
tyPwo) (167 7 #1 6 (ADCBGRFDN1/0) £ PWDNADC fir i 5 F A % ¥ 52 A 1. ADCTRL3 %

17 #3142 5 (PWDNADC) {E{E 1] ADC ¥4t ah i B 6eE v 1. 1 ms
(1)  WFLREFS 281x ADC BBz k. 2833x/2823x ADC WS RFFRIRFIRENATA 3 i , JFAEH W T 5 4F tyar) Ms-
7.10.2.2 7°/5] ADC FE 1 # 7 IR #E ( & 25MHz ADCCLK T )

ADC TAEfER FpH @) Vbpats Vbbas.3 LV
B +  BGREF #i

B A (I217HR) . PWD it 30 2 mA

* ADC i i i
MR B - +  BG M1 REF #J5 H 9 0.5 mA

- PWD #J5H

+ ADC il i3 Al
fi C: *  BG fil REF %k 5 20 WA

+ PWD #J8H

+ ADC I 2 ]

KIS D - +  BG il REF %A 5 15 bA

+ PWD #HH

1) PREKAE -
SYSCLKOUT= 150MHz
ADC B #h = 25MHz
ADC 7EAEZ A AT —ANATE 16 J0IE i S 4
(2)  Vopatg EFFEHEA Vppiate F1 Vppoats HIHI. Vppaszs BIFHEA Vppaz M1 Vppaio K.
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Ron Switch
Rs ADCINO 1kQ

I

\
\
\
L
Source é ac } Cp Ch
\
\
- ‘ =

L 28x DSP

Typical Values of the Input Circuit Components:

Switch Resistance (Rop): 1kQ

Sampling Capacitor (Cp): 1.64 pF

Parasitic Capacitance (Cp): 10 pF

Source Resistance (Rg): 50 Q&

] 7-38. ADC B4l A\ FEHUAREL

7.10.3 E X
ek
F# ADC fF — MW E R, XA EUME ADC #R4E 7RE R k.
EEPE DN
J7# ADC H1 16 M ALLRYL, | IX Sl iE ol RN RAE | B R P MEIE KA . X A B ATk .
B
Ji 3 ADC ] —> 12 RLPU G AR AH , LR R T FE AR AR SEBL— S R R
BRI A
BT LAAE IS AS A R B 4 5P AT
o P RFEAE S (SMODE = 0)
o [P R (SMODE= 1)
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7.10.4 i FRAEARK ( HIEE ) (SMODE =0)

FEN TR T, ADC RERSFRELEATE—IBiE ( AX & Bx ) FEMNIE S . ADC BEfSTER [ ePWM | B il
Res , B KEH AN ADCSOC 155 1 F ik &G shk 4. Wl SMODE £7°8 0 , ADC W TEREA KA/ R EF
Jik b b ) BT e S T bR AT R e . IS T X A S ) N 45 SR A T T R SR AT AR AR U . ADC R IR bR R4 R A
AT 2 Ja LA SYSCLKOUT J& 11 N 1505 » P 38 i K 76 SR RE MR 4 ik vk A5 TR BRI s Bk pE . SRR
PRk v 58 B T8 2 1 A ADC It 98 ( Be/ME ) 3 16 4~ ADC I8R5 (( FeRME ) -

Sample n+2 ‘
Sample n+1

Analog Input on
Channel Ax or Bx

I \
socoook M MMM MMM L ML L L L L

Sample and Hold \ l
e e & L1 L rrrro
| | |
SMODE Bit | || | \ ‘
| [
i I | \ ‘ \
dASH) | | ﬁ—*‘ tdschx_n+1
‘ ‘ F tdschx_n 4’] ‘
ADC Event Trigger from l—i \ \ ‘ ‘
ePWM or Other Sources ! — i i %
| | | |
\
1 T \ 1 \
& 7-39. IR ( HIEE ) BNF
7.10.4.1 WifFRAEHE AT 7
#£ 25MHz
SAMPLE ( #% ADC Fiféh,
SAMPLE n + 1 R
A )n tcapccLk) = 40ns KA
T
tash) N A ik i 24 B R P S SR ] 2.5t¢ADccLK)
o e PRy e (1 + Acgps) * s Acqps 15 = 0-15
tsH RFENRFE T RS 55 tapCeLK) Acqps = 0 It} 40ns ADCTRL1[8:11]
e P — AN G5 T () LB SR
td(schx_n) I“%;E T A I &k R ) A AR 4tC(ADCCLK) 160ns
t 4 R A7 A% P IS 45 R R IR I (2 + Acaps) * 80n
d(schx_n+1) \ t S
[A] ¢(ADCCLK)
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7.10.5 {2 RAFER ( IUEIE ) (SMODE=1)

FEEB R T, ADC AT ZEARA]— X iHiE ( AO/BO & A7/B7 ) Hrakiki N5 5. ADC BEZERH ePWM |, B/
fl k2%, B Sk H — M ADCSOC 15 5 (5 - fil % bR shE4e. Wit SMODE £ 1, ADC B 7E RS KRR R
FRIbk b _E AN B el 3 B AT RE B . TR T RS ) AR 5 TR A A 2% S AR HEAT R ] . ADC iR B AE
GERGFAFRREIZ G HLA SYSCLKOUT Ja 3] N 8 8 5 o FIT 308 308 38 K5 4 KRR /AR 358 ik o ) 1 BT30S B ok [T s SR
FEo REEMRREIKIR T8 BT 482 N 1 4> ADC I 458 ( He/ME ) 3 16 /> ADC B4 58 ( HokfE. )

i

EFEH AT |, ADCIN JEIiEX %V A0/BO. A1/B1. .... A7/B7 , 3 H AR ST HAh A &
(Bt A1/B3 , S5 ) .

Sample n

Sample n+1
Analog Input on

\
Channel Ax \
Analog Input on \
Channel Bx \

| W
ADC Clock J_\_/_\_/_\_/_\_‘_\_/_\_/_\_’_\_‘_\_‘_\_‘_\_/_\_/_\_/_\_/_\_/_l
\ \ \

\ \ \
Sample and Hold ‘ | ‘ '_‘ \ h —
SH Pulse ' [ 1 1 y % 1
| | [ I R B
SMODE Bit [ I I { { { { { {
——p 1 tgsn) > ldschao ns1
ADC Event Trigger from tsH l' ’ J J J J | T
ePWM or Other Sources I i [ i i i i ‘ ‘
\ \
I |
\ } [4— tdschAo_n ﬂ ‘@ td‘schBO_n‘H ﬂ‘
} | ‘F tdschBo_n ﬁ—ﬂ‘ \ \ \
. | | | | |
& 7-40. [F] 30 RN 7
7.10.5.1 [FERFFHE AN 7
¥E 25MHz
ADC Ftét. .
SAMPLE n SAMPLE n + 1 BB
te(anccLk) = 40ns %
#TF
tasH) AR 2% PR FER BRI R | 2.5t apceLk)
ST o e g S (1 + Acqps) * PN Acqps fH = 0-15
ton SRR 5 1 A 5 taoeoL) Acaps =0 i1y 40ns |\ are) 418:11]
R I R
ta(schao_n) Jﬁﬁgﬁ%&.L IR PR IIE 4tyapccLk) 160ns
GREGRIIE RN
ta(schBo_n ) Jgﬁljﬁ%ﬁ IR PR IVAE 5teanceLk) 200ns
e B B R IE .
taschao_n+1) - %%ﬁ%n}:ﬁ RS ER I (3 + Acgps) * teapccLk) 120ns
JR ][]
R B L B A A .
td(schBO_n+1) j\gﬁgﬁ?ﬁ*ﬁ ISR IS (3 + Acgps) * teapccLk) 120ns
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7.10.6 UL
A | X5

P AR LA TR AP ST AR 2 22306 220 B2 BT 1 ) — 2% B2k B s . AR AR B BT, A T S s B —
£ LSB. il ZI & s e OB e Ja — AR Fe R 2800 — 2 LSB. I 1 g — M s AR ) m o B i A
R RS R LR R

o dRLitk

—/NEUAR ADC SRR JTEE G LF N 1 > LSB MU #E 4 . DNL ;2 WX AP R . — N> T 21 LSB %l
DAL R ZE AT R B

T
AN ZARIN | B2 R A R AL . AR A E SR SEBR e H BIAS m K 25
WIRE

S MR e e 2% Y BLALE i T B0 2 BE Y — MM — 2 LSB Lo dJim — TR S0 i tH AR IR T AR AR 21 FE 1
—AMEIME 5 LSB Lo MR R ZE A B CRUR AR F 4 18] (4 S b 22 57 DL e AT 2 I R AR 22 57

{EH: L + RE (SINAD)

SINAD 2 45 % NS 5 13 5 R AE 5 BT Hee R T IR Wi AR (40 o0 & (BB EANEE do ) M siR
MAIREE . SINAD HME H 7 IR IR .
FEHAE (ENOB)

N = (SINAD — 1.76)
XFF—ANIE5ZU , SINAD i A E R s, B mmAR, 6.02 HAREFAE—NH N (L
HIA %08 ) RISWIPERENI EAE .. L |, X T ESA i AR b T 1E 52 38 J N 1) 83 42F B A8 2500 B0 v] X AN il 75
] SINAD E#EiT5E .

I RE (THD)
THD & Sk JUAN U 23 8 35 77 MR A A0 5 U A5 RO 4 N A5 5 138 D ARAEL A B IR R0E 8 — AN B 4o Bl sl 4 DU .
TthiahAVEE (SFDR)

SFDR A A5 5 475 R IR i 55 W B 75 A2 A5 5 18] LAy DA AL FR 22 57 o
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7.11 F2833x #3440 F2823x 2442 [A] )3T/

XA 2R 2 (A 3 X 2 AR F2823x 28 h i AV Mot (FPU ) o AT 7 W A S8 4 i 3 — A
A
o X F2833x % :
- JREHRA 9 B ERA 1 Code Composer Studio 3.3 # Z 3k -+ C28x+ 17 A 23 iR S FF .
- 3 f -V28 -- float_support = fpu32 K4 k%I . -- float_support ¥EI ] 7 V5.0.2 8% & i A () 2 k2% b
# %, 7t Code Composer Studio ' , -- float_support 1% T4 12 25 1% 0 1) 5 Zbn 25 71 (Project —
Build_Options — Compiler — Advanced tab).
- AU T A 32 ALV A HI SR RS IS AT IN A SCREE . 9140, rts2800_fpu32.lib 111+ C 40hY 5%
rts2800_fpu32_eh.lib f-T C++ f{ig.
- X% E{#HH] C28x FPU Fast RTS Library ( /i T C2000 MCU ) C2000Ware ft]—#54> ) K5 H sin. cos.
div. sqrt fl atan S5 RETY s BUF R AL TEIE W IBATIN SCHRRERT , POEFEIUE RTS JE.
o X F2823x #&
- BLo4F 1k -float_support %, B4 ff A -v28 --float_support=none
- AFEH T E AR IE SRS AT R SRR . B0, rts2800_mlLlib T C RS 5% rts2800_ml_eh.lib FH+

C++ 15,
- FZEfE ] C28x IQMath JE - FELLEF A5 ki@ sin. cos. div. sqrt Fl atan 5502 ok B B AE IR T T

PR A7 U S ARtk 72 F2833x #s i BisAT , (HEARMH A L fief T,

TEXPEFIEOLR , AT AT S AUE S & 2 AR RE ) aT R A M | T 2 C28x IQMath % H FTid i)
IQmath ZiE 5 9 5D .
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8 40k B
8.1 fijE B

8.1.1 C28x CPU

F2833x (C28x+FPU)/F2823x (C28x) % 7%IJ& TMS320C2000™ szt % il #% (MCU) “F & ) — ¥4y . iX ik
C28x+FPU H#Hil# AMUEE S TI A C28x MCU A 32 fi75€ fi4k |, 1 it HE— N ks A (132 A1) 1
|EEE 754 7% M HJC (FPU). X2 — MR B CIC++ 515 | Bl Fl P e s 08 & R L R g i bl .
X WAL G T CIC++ TR EAREE. A H{EAL T DSP Bt R 5 5B R i E 5 —RE sk |, RS
PEHIME S5 I8 s A A B . ST U R A mE |, EHRBIEZ R — S AN FEEE . FIF 32 x
32 it MAC 64 {7 ALFRRE T , 251l 4% A8 /5 5 A BB & IR B 7 FR e 1 R, TN 17l B DR B A7 A7 4% B B R SR AR AT
(R PR R W B, 73— AR AR F /NI IR AC BRAR 2 b SR . AR — A BB K S A A5 U7 7 1) 8
TR Z AR IR o IX AN 7K e R AE A 15 b 35 10 B8 1E iRy IR PAT T G 75 SR B T & S (0 sl A7 it 2% o R 7 S
REAE KRB D 7 A AN SR R HE IR o R B AF Ak 2 AF B AR — D4R T T P RE

F2823x #4102 TMS320C2000™ S iz il 4% (MCU) P& HIRM ST , (HEATIF TG (FPU).

8.1.2 WAL (Wb BN )

51RZ MCU KRB —HF , WAFE. Sl CPU Z Il 24> m R shHidls . C28x A A7 & 2 Sk (45 A /3
BUBZe . BB USRI B SN2, TP U 2o 22 Sk 2Rl 32 S8k . Bl st iU LA EE S
NIBEA 32 FRHUEZRAN 32 ZR MR LA . 32 7 T8 Mt B 2 T S F ) 82 fIadT . B ERE Y, HE RN
Mg R, (15 C28x BEMAE — DM — MRS I D EIREMEAN DR E. rAIERENFLE
28 B AMRRI A AEXS N AF VT R REAT R el e« SVIISRE , WA B R0 1) 1 AR e T MERG T T

Rmk o BBEEAN ( AR EARBE R AT B AR SN . )
FEFEN ( WAEELR BB AT B AT SN . )
K
(ETaaraili ( AR EANRE R AT R P i R R 2. )
B . HUdRA ( A7 R EANRE R AT R 7 S R R 2. )
8.1.3 MR BLR

RTAES M TI MCU 2844 231 2 (8] SCIA ST F2 | 2833x/2823x #8431 F — ANt A% B A& S bR . 4h
BRI (AN B LIIT 2 E A | ARSNGB LR S 16 2cHibEZR R0 16 25al 32 S AU 2k S R4z i
BE5MERASL . SCRAME R = AR . — ANAS L SCRE 16 Avi i) ( gEFRA bt 2 ) o FAMRASCRE 16
LA 32 ALila) (R AAMEEMT 1) o 5 =RA S R DMA J7 i) F1 16 A2LL & 32 Ariilnl ( MR SN EEm 3 ) .

8.1.4 i JTAG FI4r T

2833x/2823x a3 fd AR UER] IEEE1149.1 JTAG #:1 . IAh | B34S Frsemhiz i | EAFE S EAE BT $UT
A B AR W |, nEUE G as N AhE . FISFFEe 0 B . A n] DO ik 3R i 1] SC AR AL i3k 47 B 20
£, [FIRATEBEE TR LT 8 F K g Ab BE A B[R] SC B v BT . DL 28 2R 7E CPU IR A N B AT SERF AR 20, IX 2
2833x/2823x #AF A IR | R M. A IEHRAE TR B B R DL S B RE A I 5 B B A R
T2 W B I 2 —ANILE R AR A A RS [H) 4 FH P AT 3k A B 2

8.1.5 #MEE: O (XINTF)

XS R O 20 s&thhl 2R | 32 SABIRLR M |, N 3 AN AR M A . S IR R B S B 3 AN SRR
Xk , BIX 4% 0. 6 A1 7. 3 NI AN XA 3 52 NARIMSEMPREEE . BIRES WENRENF | If
HEAXIE AT MR & e Y REFPRE RS REY BEPRE . WERE NSRS ORI B A AT g fe ik iE
i RSB B S AT i o AN AN S T8 FE 1
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8.1.6 AfE

F28335/F28333/F28235 #s L7 256K x16 MR A RINAF , iZINAF ik 8 4 32K x16 Fi[X . F28334/F28234 #%
fF12 128K x 16 HIHRATINTE |, # IEAE 8 > 16K x 16 X 4. F28332/F28232 #ah-fu 4 64K x 16 [KIik
ANKINAE , #a0EE 4 A 16K x 16 BIX N . A s b & — R 1K x 16 OTP A7 , Hthhkyu A
0x380400-0x3807FF . Ji J* A% 76 AN B 48 Hoes b XA R Bt — AN AT B X BEAT#8 F  JRAEANERAIE . AR , R
REf NI — AN B3 X B XA OTP SR$AT 0 Ho e bt IX AT BR BRI AR B IN AR S0k o BRI T PR N A7 T K R B 1
DU N AE R B S R i e B . INAZ/OTP #l i i 8RS e AN oim 25 18] (R | & vl 9 T AT RS B 726 B A5
B 15 RN 0x33FFF0-0x33FFF5 A% 4% & A B HAN M A& A2 A

#1

INAFAT OTP SRS AT (B B o« XA B AT E BRI R L1 S RE 6K TN A7 15c B o 0 FH 2D Y 45
AR

A AT AE DN A7 T 25 A7 2% R FH NI K R AR ORI T INAE RO R RE - XAl e R, 2R ARG
PAT IR B i BT H 2 RRIR S E B TR s R UG TERE o Al DN A9t 7K 2 st s D10 10 1k A 18 n 44k
IS FH T 5E o

HRNGFIET . WHEZSHREM OTP ZHREFHABNEZELR , ESH TMS320x2833x .
TMS320x2823x ST i #5#as tE RS FHf thir) “ KRG sm bl ” —F,

8.1.7 M0 , M1 SARAM

I 2833x/2823x # H I & A I UT R A7l A Bk, BRI AKx16. BRI, HERRTREHE I M1 BT
BEACE .. MO R M1 B, H5RTAHE C28x s LIAAF I | BBUN B 7 A 2 i) . DALE | AP RE s i A
MO A M1 SRPAT ARSI TR AR . Iy XAEE s W PUAT . C28x s fFHfit | — B g f 4 1) 50— A7 IR
o IXAEARH 208 B AT N 5 o

8.1.8L0,L1,L2, L3, L4,L5,L6, L7, HO, H1, H2, H3, H4, HSSARAM

F28335/F28333/F28235 #1 F28334/F2823 #ifl & | 32Kx16 HIEJE M ] RAM , 4 RAM 43y 8 AMX
(LO-L7 HAFH: 4K ) . F28332/F28232 115 24Kx16 H—jj i) RAM, &40 8 6 ANX B ( LO-L5 HAFHR 4K ) .
FEA AT SL 7 7] LUK K> CPU B 2R 4EIR . RN Bl i B 21072 e Al dig ==17] . L4, L5, L6, L7 Wi DMA
Vil o
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8.1.9 5|5 ROM

5% ROM ti) A 51 BN BAFHAT ROE - FALI0 51 SRS 5 85 Uk 5| S0 8B E A0 i A5 A Il 5] 545
o P RENE LRI H 5| T 80 AT EERE T BOITH I B0 L 6 AE A INAF/ROM Hh 45 10 51 8. 515 ROM
A T HeA R AT BbRdERR | B0 SIN/COS i .

% 8-1. 5| SHARE
A GPIO87/XA15 GPIO86/XA14 GPIO85/XA13 GPI084/XA12 R
F 1 1 1 1 Bk 2| [N 47
E 1 1 1 0Q SCI-A 5| &
D 1 1 0 1 SPI-A 5| &
C 1 1 0 0 12C-A 53
B 1 0 1 1 eCAN-A 33}
A 1 0 1 0Q McBSP-A 5|7
9 1 0 0 1 BEE | XINTF x16
8 1 0 0 0 BhiE 2] XINTF x32
7 0 1 1 1 BEFE| OTP
6 0 1 1 0Q J#4T GPIO 1/0 5] %
5 0 1 0 1 JHAT XINTF 5|3
4 0 1 0 0 Bti% %= SARAM
3 0 0 1 1 3B A G SR
2 0 0 1 0Q g SCEINAT , Bkid ADC i
1 0 0 0 1 5y 3 3] SARAM |, Bkid ADC £k
0 0 0 0 0 733 F| SCI, Bhid ADC #if
(1)  BTER 4 A GPIO 5l JHI#ESE Py b B2 .
#HIE
B 0,1,2%81 HAT TIHAK. AR BT ADC KHEDIRE¥ 33 ADC ERUE M H AR 2
ST
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8.1.9.1 5/ 2 A E/THIS & T

* 8-2 R TG I AP GPIO 51l EZ 5 GPIO £ E 4R I X L] R % 5%
A AR N A A AM IR

R 8-2. JMEEI R INER B
3| Sl Shginsses|

SCIRXDA (GP1028)
SCITXDA (GP1029)

SPISIMOA (GPIO16)
SPISOMIA (GPIO17)
SPICLKA (GPI018)
SPISTEA (GPIO19)

SDAA (GPIO32)
SCLA (GPIO33)

CANRXA (GPIO30)
CANTXA (GPIO31)

MDXA (GPI020)
MDRA (GPI1021)
MCLKXA (GP1022)
MFSXA (GP1023)
MCLKRA (GPIO7)
MFSRA (GPIO5)

SCI-A

SPI-A

12C

CAN

McBSP

8.1.10 Z4&xtk

AR R m e A CLR S F P B A 2 S i) AR RN o XA L MR E — A 128 A% (&% 16 DMEfF
REIREGAD ), B B AN NAF. — /MU 2 8 (CSM) H TR INAF / OTP A1 LO/L1/L2/L3
SARAM Ht. XA 22445k 7 1k R &2 AU Pl JTAG 3 S B N RN, AN N AR BT ARG B 2 I 5
S g S 2 e NA N AR R TR ZERmUiE , HP LSS N SEETEING DAL E
PN B AR UL IC 1 TE R G 128 A7 KEY (5% ) 18

BT CSM , 1 EANIY 22 48 5 L% (ECSL) th & SEHR BT 1 R ZBU 2 4005 . 78 JTAG iR RE &
B, AR T NAE. P OTP. LO. L1, L2 8% L3 fAfiti#s MARHD 5038 Bt v i) 5% fik &k ECSL I 3%
o NT MR E , FRRFE CSM 2 WAAEE , 44118 KEY FA72: 01K 64 625 NIERE |
EME S AFAETE N DAL B 1IC 64 ALIEMTT A . EERIAPATNGENITE 128 L1 %5 R EEE . R %
A E G 64 A4 1 (R¥igiiE ) |, B4 LIFE KEY 5.

2 fd NG AR RS E (Bl E ) TR S, JTAG AR IRET 75 2 —demf (A k4% 6] CPU. 7Rk

WA, CPU BT ihistT |, AT fedAT — il 2149 ECSL X [1454 . X —5um &L , ECSL ¥ikiw , 53

JTAG 1ARIRENERITIT . IXAN ) 8 AR R T 2

1. HRAMHEM SR B, SRS B SR EAORE |, BRI JTAG FIRIRE RF 5B JTAG 1
TRIRA 06 200 7 Fr AR 2 i A A S A T

2. HTANERAMER X ERET SRR 51 SR, XEFEAN IR, RN G SR AGE RS . i
K PC E s 21 o — Nk | B 5] SR GRS IE SO AT R 51 SR, P AT DOk BRI 5] S
X, RIEFEES: JTAG TR ERANIHE iz = .

&E
o WD 22 B AT MRS, Ox33FF80 % 0x33FFF5 2 [A] (1 BT Huhik 35 6 i FH VE R AR A Bl %
Wio XL B A% FE N 0x0000.
o LR RAE HACHD 24, Hilik Ox33FF80 % 0x33FFEF n] T ei¥i#E . ik Ox33FFFO &
Ox33FFF5 MR IRE |, AR AL &2 PR

128 72545 (2T Ox33FFF8 % Ox33FFFF ) ANBEGwFEN 0. 75 WIKs 7k ASHE 2814
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Code Security Module Disclaimer

ARG AL I ARRS % AR (CSM) B AEXT A7 AE A A A7 ( ROM B TN ) A (R 00 R AT 4 A5 £
¥, I H BN (T1) ARG AR SN S AR AL ORI, B ORAT & T1 AAm (K& F T A2 (1 R4z 0
PR

SR, TIAMRIESUK I CSM A2 Z BRI B | AN PRIE AR U A7 £E A0 5 A7 Gk 4% o O B0 AN el
HHARTT T BeAh, BR LRSS TIHRIARZAFH) CSM BUE T fUE M fRIESR R | BEE
B R A FH 3 3 AP A T I s FRALE

FEARMIEOLT | TI X DAL A CSM BUA G~ LR ML 2R ek T (R BAE T4 3
MEATTT, ik TR OE M ERIE . HRMREOBEAR TG E K. FEERK. EHAHRK.
b 55 B At 2 B R K
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8.1.11 4M&h iy BB (PIE) &

PIE Huvr £ dh ks 5 H 2 P Wi AN EE S . PIE SRBEE S 216 96 Mo, 7F 2833x/2823x
SARAEH] 96 ANFTRERI I i 58 4> 96 ATk a8 A, REAMIRAE 12 4> CPU izl ((INT1 2
INT12 ) I 1 4. 96 N RE— Al B A E — NI P 5 E ST H RAM St R & k. 78
A FEIXAS W, XANREE CPU Hahiil. SREUX AN K& LR 70 CPU A 74545 75 2 8 A~ CPU I /4
Wi, B CPU Rt b W i 4 Hy bk 2 . ] DL I A A AR 42 b B A 56 2. BRI R T LAZE PIE Bt
e AR

8.1.12 MR T (XINT1-XINT7 , XNMI)

R SRR 8 M BE R AR B (XINT1 - XINT7, XNMI). XNMI 7] %3 2 INT13 5% CPU 1 NMI 17

T e T R R AN TR A T O B IR EE I O R AR R BT RS AR (B FE XNMI TR
M) o XINT1. XINT2 F1 XNMI B —A 16 Ar H HIZAT IIETHEES |, kil 304G 200 ks e izt 2808
BAN 0o EATHEES AT 9 T b ks i it . 5 281x #4-ANE , WA A FAM b k& A5 . XINT1

XINT2 A1 XINT o] #5228 H GPIO0-GPIO31 5l fiif# A . XINT3 - XINT7 F1linf 52k 5 GP1032-GP1063
YRR AN

8.1.13 JRGAMYAHI (PLL)

A F AT MR G A T BOCE B AN R B R A B 0 A R T IN o SROERT PLL SCRFRENE 10 M
BRI . PLL B R AT R P AR S PF s AT I S X, XA A5 7 £ 7 EAR D ARIZ AT I BE % 42 L 9] B k02 A7 43
o ARNFREAGER , ST 7.9.4.4. PLL Sl e o5 .

8.1.14 Fi 1M

C SCFb— MR AIE TN . AL AUE—ANREE I RIS LN E TR A2 CPU 22 4x 38 B it s ; A0, CPU
LRI ER A A B R AL, WRTE , AL e E .

8.1.15 AR5t

FEANC R BN, BIRE— N RSL AN I BRT 5 P A LB ThAE . A | 83473 1 (12C AT eCAN B4l ) A1
ADC By 22 GEI AT ARS T CPU I AT 4T . KRR T] L BRAMAIN 5 22 G 0 ) CPU I Bk s B2 AR A o

8.1.16 {RINFEHER
B 5 A A CMOS 834, #REE =AM TR R -

2N ¥ CPU & TRIhFEAR . nl WP o¢ P A et #h ot H X A5 ARLETE IDLE 18] 75 BHig 4T
FIAMEARFFHZITIRAS o R A WOH MBI 20 4255 B e I 2% 10 © ) F 0 AR IR 8 A0 2 2% A
IDLE #5 2 A e il .

FEHL KA E] CPU FIAME IR 4, EIXAMREAT |, RG2S PLL AB3RIZ1T . —ANAME W S 16
M Ab B A A AN o FEAGIN B FR Wi S E 2 S N — AN E SR L, ST TG

15HL KW ARG AR I A L, XA AW 23 F 1 8 B TR BRI ThRER A b . — AN EAL

B RS 5 BERE AR I A A e
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8.1.17 4M&MWi 0,1, 2, 3 (PFn)
B AN By VU AN B 23 o AN

PFO: PIE:
NAF
XINTF :
DMA
T E
CSM :
ADC :

PF1: eCAN:
GPIO :
ePWM :
eCAP :
eQEP:

PF2: SYS:
SCI :
SPI :
ADC :
IC2:
XINT

PF3: McBSP
ePWM :

PIE rfi1)5 FH A I 27 735 0 L PIE RE%
INAEERPIRAS AT AR 38

AN 2 A7 %

DMA 27 {744

CPU-ili 220, 1,2 %7

Rt e pit KEY 2517 8%

ADC Z5 27725 ( UL )

eCAN IS FE il il 75 77 2%

GPIO MUX Fict & Fi4 il 25 77 4%

S5 AR ik 5 A ) SRR AN B AR A (U )
SR T B HORD 27 A7 4

A EAS FARAD 28 K P AR RN 2 A7 25

RGP A%

FRATIRIEEZ 1 (SCI) %I F1 RXITX 2574+

ER AT 142 101 (SPI) A1 RX/ITX 291743

ADC IR i g 474

PRI FRL A RO 27 A7 2

A58 T B A A

ZJEIE G B AT Ui 1 A A7

ST K o B S R ) RS ARN AF AE A (UL )

8.1.18 iHAM N /F ! (GPIO) HA#
KEBHIINEAESE GPIO (55T 2 E M . XMHEEH PR AE NS 5 B0 T REA M i1 — A 51 B A

GPIO. EAiif , GPIO 5l BN . 3 GPIO fami# shi 5 S, P seg Mor soE & — 451 1.

XEFREE R, P BT DL RS IR E BRI SCR . 3X02 0 7 PR 1 BRIk . GPIO 55 Al Y
Pt 25 5 S IR T AE AR

8.1.19 32 £ CPU itif#% (0,1, 2)

CPU it 88 0,1, Al 2 /2524 —FEM) 32 Aritid % | XLt 88474 vl T5G Ve 10 B AN 16 A7t b Fior 4. 1t
TR — A 32 LRI B A 78 |, W72 AE TSR 3] O WAE A — /N, THERS DL CPU B 4 i B [ LA T 40 47
BT M Easa 3 0 i, WA shEH Nk 32 A7 ME. CPU - iFif s 2 NS OS (RTOS)/BIOS
MR« ZITH I 28 %EH: 2 CPU ) INT14. i AV ] DSP/BIOS #1 SYS/BIOS , CPU ik} #% 2 ta] H T
Pl % . CPU 1148 1 i@ A I 8891 %82 % CPU 1 INT13. CPU 1 #% 0 i Ay FH T I 28 IE ik 4 &

PIE $t.
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8.1.20 #H A&
2833x/2823x a4 HE LA T N 207 il FIUE A i A%

8.1.21 BATH H MR

ePWM :

eCAP :

eQEP :

ADC :

HE R PWM SN SCRFER BTG5 G0 W B AR 32 J) 390 A ML ) ) A S P A0 T
(1) PWM ZE R, ITAATPEX A, HE2l PWM 5] IS RF HRPWM $§:. ePWM 25 4745
DMA SZFF , DAMER /D AL FRIZ A1 i A TT 44 -

XA SRR RSN B ] — A 32 (LI IR AEIE S R A U i sk 2 IA DA T g A
o

e Ah A FT B O A G B PWM 15 5.

15 QEP A — A 32 fr L E vHHds | R oA —A> 32 AL L ITTHI 85735
S AR I B A

RASMEEA —ANE TN SRR AL, SRl i A\ B A I 32 48 R B R 131
QEP {555 (1 [FD I e e o

ADC Bt —A> 12 fir. iy, 16 diEH . ©O SN T R R R RIT.
ADC & {7 %5 ¢ DMA SRF LS /> A BZ SNSRI T4

URASAFSCRE R AU SR AT IR A i

eCAN :

McBSP :

SPI :

SCI :

12C :

X & CAN AMEERIEsR B R A . B3 FFE 32 /NMEFE . ¥ S BT 754 1SO 11898-1 (CAN
2.0B) brifk.

ZIBIE M H AT T (MCBSP) JE32 3] EA/T1 £R8% . RHI AR I 23 0 FH 18 35 7 B dw it 2% |
oY= R LR R 540 DAC 834, McBSP #2ICF K 6 77 /7 4% FH DMA SCRFE LK R /b Ab 2
EANANEFT AT . R FE , B—> McBSP FH ] L & A —14> SPI.

SPI &2 — AN @i FEPEH AT 110 s, i O R F O KA (1 5 16 A7) MERATALR
PLAT SRR AT AR il R N AR 28 1F . 8%, SPI FIT MCU FAh A5t al 3 Hoh Ab FE 2%
Z IR B . AN AL B R RS . BN IKE) RS A ADC 25 8843k AT 4R R 1/0 Bi4h
WY . Z80HEMEn SPI A T/ NERE S FE. 1F 2833x/2823x |, SPI & —4 16 Zif%
ORI 3% FIFO SRyl /b b B IR 55 48

AT A FE A — R XU ) S8 sR AT 0 1, JEH AR UART . SCI A& — N /b /b Ik b
FRIFESI 16 FRIA & I% FIFO,

P EBEE K FL G (12C) FERAE MCU 5£54 Philips Semiconductors P #i52 i L 2k ((12C
2R ) IVERRAS 2.1 FFlId 12C B B HAL B AF 2 AR AL — N . 1Z WLk AR AT
2 FIERE R AN o T LUl 12C BiEE) MCU KIE/M MCU #2024 8 fifidlE . 78
2833x/2823x I, 12C f & —> 16 ZBUAI K% FIFO eyl v i Bl 55 T4 .
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8.2 4k

2833x 1 2823x FFAIERAMBEAE LL T &A1 70 34T 1]

6 JHIE BH N A7 H (DMA)
—=/~ 32 fir CPU it %8

23k 6 MRS PWM ik (ePWM1. ePWM2. ePWM3. ePWM4, ePWM5. ePWM6 )
ik 6 MR AL SR (eCAP1 , eCAP2 , eCAP3 , eCAP4 , eCAP5 , eCAPG)

Zik 2 MY QEP itk (eQEP1. eQEP2)
R 2% (ADC) HEER

215 2 NG IR ER )R I8 (eCAN) B (eCAN-A , eCAN-B)

Zik 3 A HATIR G M H(SCI-A |, SCI-B , SCI-C)

1 AR AT AN RE T (SPI) #iBe ( SPI-A)

PSR AL (12C) iR

AN Z B IE R R 1T (McBSP-A , McBSP-B) itk
e /0 AL 5T fe

AMEEETT (XINTF)

8.2.1 DMA #fid
R

6 N E AT PIE o W ()i

fih R

- ePWM SOCA/SOCB

ADC AR 1 FIFEH K A2S 2
McBSP-A 1 McBSP-B 1% 4 fll2 i 1% 45
XINT1-7 F1 XINT13

CPU it 28

- B

BHEIRFE bR

- L4 -L7 16K x 16 SARAM

- FA XINTF [X i,

- ADC A7 jo 2R B it 4 75 A7 2%

- McBSP-A i1 McBSP-B i At gz [X

- ePWM Zifiss

F RN 116 Az 32 fi7 ( McBSP R3] 16 7 )
BIEER - 4 DA ( McBSP BHUN v 5 AN AT )
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< CPU bus >
ADC R4 4 INT7
$ CI;IF:g ADC External CPU
VE ADC control | ADC interrupts timers PIE
RESULT | and | PF2 KT
/E R /SII\D/& registers | RESULT | I/F )
registers
— ] PFO g 8
I/F T
c
SHEHE IS <
>|E SARAM < a
S lal | SN YF | (4kx16)
E|Q —
0 z B¢ q CPU
Q => L5 McBSP A )
W | w L5
[ SARAM Event DMA
x| [ F | ePWM/
I s L6 HRPWM"
SARAM ist
L] 1F (4Kx16) — registers
— ]
SN
L7
’ :7; SARAM
— (4Kx16)
A DMA bus
N

A.  ePWM Fil HRPWM F5 /78 Ui Bt 21 PF3 ( Jfid MAPCNF ZF 7288042 0 ) ZJ5 74 W LA DMA Vil 7E8 R A 0 1, ePWM 5
HRPWM & A pe 4% 3] DMA (1.

&l 8-1. DMA ThRE 5 HER
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8.2.2 32 fit CPU K158 0, CPU {15}58 1, CPU A58 2
76 # B 3 4 32 A CPU i+ #% (CPU it 8% 0, CPU it %s 1, CPU i+ %: 2).

CPU i}t % 2 5 DSP/BIOS 5 SYS/BIOS {f. FILAZE I/ BFIAZ A sh{Hi il CPU T 2% 0 FiiHin % 1. ixstit
5 5 ePWM B It 3 AV

#E

L0 58 F A$ H DSP/BIOS #1 SYS/BIOS |, Hi4 CPU it #% 2 af FHERN .

Reset

Timer Reload

16-Bit Timer Divide-Down

TDDRH:TDDR 32-Bit Timer Period

PRDH:PRD
Y
SYSCLKOUT \ 16-Bit Prescale Counter v
PSCH:PSC
] TCR4 —( ) 32-Bit Counter
(Timer Start Status) Borrow ’/ TIMH:TIM
l Borrow
TINT <« @ |
& 8-2. CPU ithtas
T 2SS (TINTO. TINT1. TINT2) Ry WK 8-3 fis.
LA y/S— TINTO
to PIE < CPU-TIMER 0
INT12
28x
CPU
TINT1
INT13 CPU-TIMER 1
XINT13
TINT2 CPU-TIMER 2
INT14 |« (Reserved for
DSP/BIOS or SYS/BIOS)

A iTI S AESEE R 28x A F AN TERE B M LR
B. AR RS A F B B ) SYSCLKOUT [FIZE .

LT R A

&l 8-3. CPU it &5 S MG S

THET B — ERE N ¢ 32 A BES HA7RE “TIMH:TIM” 2hn# A% /5% “PRDH:PRD” Hfffl. i+528%
7 2%1% C28 x ) SYSCLKOUT #iRifiyf. Hit-Bgs sk 0 i, — AN+ g Wi b (s 54— kb . %
8-3 FA A fE e TRCE I 28, BE(ER , S TMS320x2833x. TMS320x2823x L 15 #7456 K2

=
H,
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% 8-3. CPU I 88 0, 1, 2 FRE A& F 7758
B4 Huhk: K/ (x16) B

TIMEROTIM 0x0C00 1 CPU iHif 35 0, THEs 24745

TIMEROTIMH 0x0CO01 1 CPU it % 0, THEEs ZF 47 4% i v

TIMEROPRD 0x0C02 1 CPU it #s 0, AMHZF 174}

TIMEROPRDH 0x0C03 1 CPU i 0, JA 35 f7 48 v i1

TIMEROTCR 0x0C04 1 CPU I %% 0, 4% 7 4%

1558 0x0C05 1

TIMEROTPR 0x0C06 1 CPU it 2% 0, Filsr4iia f7 a4

TIMEROTPRH 0x0C07 1 CPU it £ 0, THsrSiar 17 ds o HL-F

TIMER1TIM 0x0C08 1 CPU tHIf 28 1, tH s ar 4748

TIMER1TIMH 0x0C09 1 CPU I #% 1, THEEs arf7 A e i

TIMER1PRD 0x0COA 1 CPU tHIf 28 1, JAIHZ (735

TIMER1PRDH 0x0C0B 1 CPU il #% 1, A A 8% B

TIMER1TCR 0x0Co0C 1 CPU tHIf 28 1, #5217 4%

1557 0x0CO0D 1

TIMER1TPR 0x0COE 1 CPU iHiIf 38 1, TSR AT 745

TIMER1TPRH 0x0COF 1 CPU iHi#% 1, Tl iias 47 4% L

TIMER2TIM 0x0C10 1 CPU T8 2, THEias Zr /7 8%

TIMER2TIMH 0x0C11 1 CPU iHiT#8 2, tH s a7 f7 28 m HLT

TIMER2PRD 0x0C12 1 CPU i3 2, % f74%

TIMER2PRDH 0x0C13 1 CPU i+ 25 2, JA 37 f7 48 v i

TIMER2TCR 0x0C14 1 CPU iHIf 28 2, il ZF (738

8=} 0x0C15 1

TIMER2TPR 0x0C16 1 CPU iHi 8 2, s Jiiar 77 2%

TIMER2TPRH 0x0C17 1 CPU it €s 2, T e 17 ds i P

r3e] x0 C18-0x0 OC3F 40
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8.2.3 HzmA PWM itk
2833x/2823x s FE £ ik 6 MR PWM (ePWM) Bt (ePWM1 £ ePWM6 ) . & 8-4 & 1 I3 H#s (A
£ % 3. K 8-5 5B 75 ePWM HIME 5 HIER I .

*® 8-4 BoR T BRI EE ePWM FfF a3 4L 8-5 ToR 1 HB LT 1 ar A7 25 e B -

!
<« <eCAP4 EPWM1SYNCI
GPIO
ePWM1 MUX
v EPWM1SYNCO
<« ecAP I %
EPWM4SYNCI EPWM2SYNCI
ePWM4 ePWM2
EPWMA4SYNCO EPWM2SYNCO
EPWM5SYNCI EPWM3SYNCI
ePWM5 ePWM3
EPWM5SYNCO EPWM3SYNCO
Y
EPWMBSYNCI
ePWM6

A BRIMESBL R, ePWM Al HRPWM Z7 7738 22 WLt B4 50000 1 (PF1). % 8-4 BoR TiXBCE . 45 TG 7 A7 2% SR i 2= 4k 3 (PF3) Sk Ja
F DMA i1l , MAPCNF 2747 4% ( Hihi: 0x702E ) BIfZ O (MAPEPWM) WAZ511 0 1. 3R 8-5 /s EHTBLGT AC & .

& 8-4. R E T HARFEN TR 3
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R 8-4. ePWM FHIRRAF 774% ( PF1 FFISRARE )
L ePWM1 | ePWM2 | ePWM3 | ePWM4 | ePWM5 | ePWM6 z;ﬂ‘pf;g% |

TBCTL 0x6800 | Ox6840 | 0x6880 | Ox68CO | 0x6900 | 0x6940 1/0 I 35 42 1 2 77

TBSTS 0x6801 | Ox6841 | 0x6881 | Ox68C1 | 0x6901 0x6941 1/0 I AR A 2 e

TBPHSHR 0x6802 | 0x6842 | 0x6882 | Ox68C2 | O0x6902 | 0x6942 1/0 I 3 AH AL HRPWM 27 77 5%

TBPHS 0x6803 | 0x6843 | 0x6883 | 0x68C3 | 0x6903 | 0x6943 1/0 i A 2 A

TBCTR 0x6804 | 0x6844 | 0x6884 | 0x68C4 | 0x6904 | 0x6944 1/0 it S R o 7 e

TBPRD 0x6805 | 0x6845 | 0x6885 | 0x68C5 | 0x6905 | 0x6945 171 I 35 2P A s W

CMPCTL 0x6807 | 0x6847 | 0x6887 | Ox68C7 | 0x6907 | O0x6947 1/0 THHCS L ) 2 A

CMPAHR 0x6808 | 0x6848 | 0x6888 | 0x68C8 | 0x6908 | 0x6948 11 i 3 L A HRPWM 27 £ 5%

CMPA 0x6809 | 0x6849 | Ox6889 | 0x68C9 | 0x6909 | 0x6949 11 TS b A FrfE s

CMPB OX680A | Ox684A | Ox688A | OXx68CA | Ox690A | Ox694A 11 TR L B A

AQCTLA 0x680B | 0x684B | 0x688B | Ox68CB | O0x690B | 0x694B 1/0 FT- e A R VR B i 2 25 47 38

AQCTLB 0x680C | Ox684C | Ox688C | 0x68CC | Ox690C | 0x694C 1/0 FIF e B s bR E o 2 17 28

AQSFRC 0x680D | 0x684D | 0x688D | 0x68CD | Ox690D | 0x694D 1/0 A IR 5 SR A R 2 17 5

AQCSFRC OX680E | Ox684E | Ox688E | OX68CE | Ox690E | Ox694E 17 PR S SRS SIW Bk 77 77 8 41

DBCTL Ox680F | Ox684F | Ox688F | Ox68CF | Ox690F | Ox694F 11 BB IX A 42 ] 25 77 48

DBRED 0x6810 | 0x6850 | 0x6890 | 0x68D0 | 0x6910 | 0x6950 1/0 FEIX A i 2% F THIS HEIR - 3 217 58

DBFED 0x6811 | 0x6851 | 0x6891 | 0x68D1 | 0x6911 0x6951 1/0 FEIR A 08 R RIS 4R T S 1

TZSEL 0x6812 | 0x6852 | Ox6892 | 0x68D2 | 0x6912 | 0x6952 1/0 fih 2% [X 3% 4% 75 17 ()

TZCTL 0x6814 | 0x6854 | 0x6894 | 0x68D4 | O0x6914 | 0x6954 1/0 I X s ] 25 725 ()

TZEINT 0x6815 | 0x6855 | 0x6895 | 0x68D5 | O0x6915 0x6955 1/0 B [ X 45l = FH o b 2 A 2 ()

TZFLG 0x6816 | 0x6856 | 0x6896 | 0x68D6 | 0x6916 | 0x6956 1/0 i [X b 5 A 5

TZCLR 0x6817 | 0x6857 | 0x6897 | 0x68D7 | O0x6917 | Ox6957 1/0 I [X 3 2 7 e (1)

TZFRC 0x6818 | 0x6858 | Ox6898 | 0x68D8 | 0x6918 | 0x6958 1/0 B [F X sk ] 23 77 ()

ETSEL 0x6819 | 0x6859 | 0x6899 | 0x68D9 | O0x6919 | O0x6959 1/0 Al 0 e A

ETPS Ox681A | Ox685A | Ox689A | Ox68DA | Ox691A | Ox695A 1/0 i R T S AT

ETFLG 0x681B | 0x685B | Ox689B | Ox68DB | O0x691B | 0x695B 1/0 F A b A

ETCLR 0x681C | 0x685C | Ox689C | 0x68DC | Ox691C | 0x695C 1/0 P i T o AT 0

ETFRC 0x681D | 0x685D | 0x689D | 0x68DD | O0x691D | 0x695D 1/0 P i o R ] A 5

PCCTL Ox681E | Ox685E | Ox689E | Ox68DE | Ox691E | Ox695E 1/0 PWM i 245 ) 25 A7 5%

HRCNFG 0x6820 | Ox6860 | Ox68A0 | OX68EQ | 0x6920 | 0x6960 1/0 HRPWM it & 25 17 (1)
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& 8-5. ePWM #HIFRAF 174 ( PF3 HIEF WM ACE - A& DMA Vil )
L ePWM1 | ePWM2 | ePWM3 | ePWM4 | ePWM5 | ePWM6 éﬂ‘pf;gs% |
TBCTL 0x5800 | 0x5840 | 0x5880 | 0x58CO | 0x5900 | 0x5940 1/0 I 35 42 1 2 77
TBSTS 0x5801 | 0x5841 | 0x5881 | 0x58C1 | 0x5901 0x5941 1/0 I AR A 2 e
TBPHSHR 0x5802 | 0x5842 | 0x5882 | Ox58C2 | 0x5902 | 0x5942 1/0 I 3 AH AL HRPWM 27 77 5%
TBPHS 0x5803 | 0x5843 | 0x5883 | 0x58C3 | 0x5903 | 0x5943 1/0 i A 2 A
TBCTR 0x5804 | 0x5844 | 0x5884 | 0x58C4 | 0x5904 | O0x5944 1/0 it S R o 7 e
TBPRD 0x5805 | 0x5845 | 0x5885 | 0x58C5 | 0x5905 | 0x5945 171 I 35 2P A s W
CMPCTL 0x5807 | 0x5847 | 0x5887 | Ox58C7 | 0x5907 | 0x5947 1/0 THHCS L ) 2 A
CMPAHR 0x5808 | 0x5848 | 0x5888 | 0x58C8 | 0x5908 | 0x5948 11 i 3 L A HRPWM 27 £ 5%
CMPA 0x5809 | 0x5849 | 0x5889 | 0x58C9 | 0x5909 | 0x5949 11 THCES L A B A7 S
CMPB OX580A | Ox584A | Ox588A | OX58CA | Ox590A | O0x594A 11 TR L B A
AQCTLA 0x580B | 0x584B | 0x588B | Ox58CB | 0x590B | 0x594B 1/0 FT- e A R VR B i 2 25 47 38
AQCTLB 0x580C | Ox584C | 0x588C | 0x58CC | 0x590C | 0x594C 1/0 FIF e B s bR E o 2 17 28
AQSFRC 0x580D | 0x584D | 0x588D | 0x58CD | 0x590D | 0x594D 1/0 A IR 5 SR A R 2 17 5
AQCSFRC OX580E | Ox584E | Ox588E | Ox58CE | Ox590E | Ox594E 17 PR S SRS SIW Bk 77 77 8 41
DBCTL Ox580F | Ox584F | Ox588F | Ox58CF | Ox590F | Ox594F 11 BB IX A 42 ] 25 77 48
DBRED 0x5810 | 0x5850 | 0x5890 | 0x58D0 | 0x5910 | 0x5950 1/0 BEIX A RS F TSGR T 3 2 1 e
DBFED 0x5811 | 0x5851 | 0x5891 | 0x58D1 | 0x5911 0x5951 1/0 FEIR A 08 R RIS 4R T S 1
TZSEL 0x5812 | 0x5852 | 0x5892 | 0x58D2 | 0x5912 | 0x5952 1/0 fih 2% [X 3% 4% 75 17 ()
TZCTL 0x5814 | 0x5854 | 0x5894 | 0x58D4 | 0x5914 | 0x5954 1/0 I X s ] 25 725 ()
TZEINT 0x5815 | 0x5855 | 0x5895 | 0x58D5 | 0x5915 0x5955 1/0 B [ X 45l = FH o b 2 A 2 ()
TZFLG 0x5816 | 0x5856 | 0x5896 | 0x58D6 | 0x5916 | 0x5956 1/0 i [X b 5 A 5
TZCLR 0x5817 | 0x5857 | 0x5897 | 0x58D7 | 0x5917 | O0x5957 1/0 I [X 3 2 7 e (1)
TZFRC 0x5818 | 0x5858 | 0x5898 | 0x58D8 | 0x5918 | 0x5958 1/0 B [F X sk ] 23 77 ()
ETSEL 0x5819 | 0x5859 | 0x5899 | 0x58D9 | 0x5919 | 0x5959 1/0 Al 0 e A
ETPS Ox581A | Ox585A | Ox589A | Ox58DA | Ox591A | Ox595A 1/0 A o T $ 2 A
ETFLG 0x581B | 0x585B | Ox589B | Ox58DB | O0x591B | 0x595B 1/0 F A b A
ETCLR 0x581C | 0x585C | 0x589C | 0x58DC | O0x591C | 0x595C 1/0 P i T o AT 0
ETFRC 0x581D | 0x585D | 0x589D | 0x58DD | 0x591D | 0x595D 1/0 P i o R ] A 5
PCCTL Ox581E | Ox585E | Ox589E | Ox58DE | Ox591E | Ox595E 1/0 PWM i 245 ) 25 A7 5%
HRCNFG 0x5820 | 0x5860 | Ox58A0 | O058EO 0x5920 0x5960 1/0 HRPWM it & 27 7 25 (1)

(1) #17F43% EALLOW {74,
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Time-base (TB)

> Ssync
TBPRD shadow (16) CTR=ZERO ——{ in/out | IL >
: CTR-CNIPB sslect EPWMxSYNCO
TBPRD active (16) Disabled — ux
> I CTR=PRD TBCTL[SYNCOSEL]
] TBCTL[PHSEN]
I \I\O
Counter 1 EPWMxSYNCI
upldown | S <t TBCTL[SWFSYNC]
16 bit -
( ) ‘" CTR=ZERO (software forced sync)
TBCTR .
active (16) CTR_Dir
16 TBPHSHR (8)
Ph CTR=PRD —»] o
| TBPHS active (24) | cosz-fﬂ CTR =ZERO —» tﬁ‘é‘;’;tr EPWMxINT
CTR=CMPA —> and — EPWMxSOCA
= interrupt
YYY CTR T%ME'.B 1 €mn |} epwmxsocs
Counter compare (CC) Action CTR_Dir —»
_ qualifier
w_l_l_ CTR=CMPA , (AQ)
CMPAHR (8)
16 81 v HRPWM
o 1 |1l | —__)—_—m——_—— |
CMPA active (24) |
epwmAb - —— 1 —— Pt —— — L+ EPwmxa0
CMPA shadow (24) [ I | i ||
JL CTR=CMPB | Dead PWM Trip
v band chopper zone
16 (DB) (PC) (TZ)
- EPWMB | — — —{»]— — — {» — — — +——> EPWMxBO
CMPB active (16) EPWMXTZINT
CMPB shadow (16) CTR =ZERO —»| ¢ TZ1to TZ6

& 8-5. ePWM TR E R FEBAEEESEE

8.2.4 ®m4¥E PWM (HRPWM)

HRPWM g it PWM 7393 ((IFTRIRLEE ), b B ROR I T A% 48 3 Hh B PWM 592 P e SEEIL AR 73

# . HRPWM B SCHE 1A

KK 74405 H A7 PWM (R[] 4 #F% 6
AR PWM 70 #F R BE BN TR 9 5010 AL . 4 H 100MHz 1) CPU/ R Gl st , PWM i
KT KZ) 200kHz i 2 K AEXFE L.

XANTHAE R A o5 25 LA RS F ) 5 i
I ePWM HEHL I L A RIARAL 274748 FO4 F& , SIS RS 48 P AF (DR J2E 4% bl B 28 67
HRPWM ZJRE , R7E ePWM K] A 55 2545 BHEfE (a2l , /£ EPWMxA firth F3gfE ) . EPWMxB i
HBAE L5 PWM Thi.
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8.2.5 #imA! CAP Mtk
2833x/2823x # i ik 6 MR (eCAP) filk ( eCAP1 £ eCAP6 ) . 4] 8-6 o | — MR TIRET
HEP
CTRPHS I ——————————————————————— 1.
(Phase Register - 32-bit) . APWM Mode ]
SYNCIn —» O | i
> OVF |—» CTR_OVF | CTR [0-31 .
SYNCOut «—| @ TSCTR i [0-311 pwm | !
(Counter - 32-bit) RST fe_Delta Mode | PRD[0-31] —»| Compare [
. Logic i
I cmP[0-31] ——> :
32 I :
» CTR[0-31] I CTR=PRD <J i
! CTR=CMP «——
32 e i
——<—» PRD [0-31]
-
O
32, | CAP1 D LD1 Polarity | u eCAPx
7 (APRD Active) Select & le ,|X|
w
APRD . 8
Shadow —o<—» CMP [0-31] =
32, CAP2 LD2 Polarity
> (ACMP Active)  |D Select
Event
ACMP " g Event
32| shadow Qualifier Prescale [¢]
Polarity
32, | CAP3 LD3
> (APRD Shadow) LP Select
32 CAP4 LD LD4 Polarity
> (ACMP Shadow) Select
4 F
Capture Events ¢ 4
CEVT[1:4]
Interrupt g > Continuous/
Trigger One-Shot
to PIE <€— and CTR_OVF Capture COntrol
Flag ¢ _
Control M
« CTR=CMP

| 8-6. eCAP IhRE T HER]
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eCAP Ll SYSCLKOUT #Z i .

PCLKCR1 % 17 #% 1 f) i} %f {§f A& i (ECAP1ENCLK, ECAP2ENCLK, ECAP3ENCLK, ECAP4ENCLK,
ECAP5ENCLK, ECAPGENCLK) #% 8.0 ] 3k % 1l eCAP sk ( £ KTh#EiE4T ) » H A5 , ECAP1ENCLK,
ECAP2ENCLK, ECAP3ENCLK, ECAP4ENCLK, ECAP5ENCLK, and ECAP6ENCLK #% % MG |, 26 B 4P it

BT o
% 8-6. eCAP il RS FHF 17 A%

£ eCAP1 eCAP2 eCAP3 eCAP4 eCAP5 eCAP6 &(1%\) B
TSCTR 0x6A00 0x6A20 0x6A40 0x6A60 O0x6A80 | Ox6AA0 2 B[]k s
CTRPHS 0x6A02 0x6A22 0x6A42 0x6A62 O0x6A82 | Ox6AA2 2 B ESAHAAR A AE B A7 2
CAP1 0x6A04 0x6A24 0x6A44 0x6A64 0x6A84 | Ox6AA4 2 e 1 FAeE
CAP2 0x6A06 0x6A26 0x6A46 0x6A66 0x6A86 | Ox6AA6 2 it 2 T
CAP3 0x6A08 0x6A28 0x6A48 0x6A68 O0x6A88 | Ox6AA8 2 e 3 Frde
CAP4 0x6A0A 0x6A2A 0x6A4A O0x6A6A Ox8AGA | Ox6AAA 2 it 4 T
o 0xBA0C-0x | 0x6A2C-0x6 | 0x6A4C-0x6 | 0XBABC-0x6 | OX6A8C-0 | OXBAAC- 8 e

6A12 A32 A52 AT72 X6A92 0x6AB2
ECCTL1 0x6A14 0x6A34 0x6A54 0x6A74 0x6A94 | 0x6AB4 1 Ry o A7 4 1
ECCTL2 0x6A15 0x6A35 0x6A55 0x6A75 0x6A95 | Ox6AB5 1 et 2 {208 2
ECEINT 0x6A16 0x6A36 0x6A56 0x6A76 0x6A96 | Ox6AB6 1 AL T B T A7 2
ECFLG 0x6A17 0xB6A37 0x6A57 O0x6A77 0x6A97 | OxB6AB7 1 A bR B AR
ECCLR 0x6A18 0x6A38 0x6A58 0x6A78 0x6A98 | Ox6AB8 1 AL Wi R S AT 2
ECFRC 0x6A19 0x6A39 0x6A59 0x6A79 0x6A99 | Ox6AB9 1 P o M o ) B A
e 0x6A1A-0x | OX6A3A-0x6 | OX6A5A-0x6 | OX6A7A-0x6 | 0X6A9A-0x | OXx6ABA- 6 Joe
6A1F A3F A5F ATF 6A9F Ox6ABF
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8.2.6 IR QEP Mtk

ZAME AR 20k 2 N TR A AT Y 2% (eQEP) ik (eQEP1. eQEP2) . X 8-7 7" T eQEP B[ 7 HEA .

System Control

Registers
To CPU
EQEPXENCLK
SYSCLKOUT [4)
0 =]
m
©
®
a
Y
QCPRD
| QCAPCTL | QCTMR
16 16
A y
16 Quadrature <
I Capture
Unit
CTMRLAT
il (QCAP) —
QCPRDLAT
A
Registers QUTMR QWDTMR
Used by QUPRD QWDPRD
Multiple Units
32 16
QEPCTL ) 3
EPST uUTouT
SEESTE UTIME QWDOG [« | QDECCTL |
QFLG
WDTOUT 16
Y Y . EQEPxAIN
CLK < EQEPXA/XCLK
PiE k¢ EQEPxINT < QDIR | EQEPxBIN « T
16 ¢ : Ql : EQEPxIIN EQEPxB/XDIR
e < Xi
Position Cour]terl < Quadrat EQEPxIOUT <
Control Unit Qs | Wuadrature > GPIO
(PCCU) < Decoder EQEPXIOE | \ux
QPOSLAT PHE (QDu) > EQEPXxI
SOSSLAT < PCSOUT | EQEPxSIN >
Q > " | EQEPxSOUT
QPOSILAT > EQEPxS
Y Y Y EQEF’XSOEk
32 32 16 g
QPOSCNT || qposcMP QEINT
QPOSINIT QFRC
QPOSMAX QCLR
QPOSCTL
Enhanced QEP (eQEP) Peripheral
&l 8-7. eQEP IhREFIER
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 125

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCS889
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS889Q&partnum=TMS320F28335
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1

TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333
TMS320F28332, TMS320F28235, TMS320F28235-Q1
TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1

ZHCS889Q - JUNE 2007 - REVISED AUGUST 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

% 8-7 Xt eQEP A2 AT TIL &

& 8-7. eQEP ZEHIFRSFFE

%k S e Joh (o) FAEBU
#SHADOW

QPOSCNT 0x6B00 0x6B40 200 eQEP £ 4%
QPOSINIT 0x6B02 0x6B42 200 eQEP ¥t Btk
QPOSMAX 0x6B04 0x6B44 200 eQEP Ji K fi 14
QPOSCMP 0x6B06 0x6B46 21 eQEP £ Hkk
QPOSILAT 0x6B08 0x6B48 210 eQEP %3 fir i 817
QPOSSLAT 0x6BOA Ox6B4A 200 CQEP i ik i B 17
QPOSLAT 0x6B0C 0x6B4C 210 eQEP i FL 817
QUTMR OX6BOE OX6B4E 200 eQEP i i1t 5
QUPRD 0x6B10 0x6B50 210 CQEP {1 il 11 %5 17
QWDTMR 0x6B12 0x6B52 110 eQEP &It &
QWDPRD 0x6B13 0x6B53 110 eQEP %114 W17 17 5
QDECCTL 0x6B14 0x6B54 110 CQEP M B %5 17 %
QEPCTL 0x6B15 0x6B55 110 eQEP $fl %5 {75
QCAPCTL 0x6B16 0x6B56 110 CQEP i 31 %517 8
QPOSCTL 0x6B17 0x6B57 110 QEP {ir I Lt geks 75 1758
QEINT 0x6B18 0x6B58 110 CQEP 118 i % 7.4
QFLG 0x6B19 0x6B59 110 CQEP 1liib7 3 % 17
QCLR 0x6B1A 0x6B5A 1/0 eQEP iR A7 2%
QFRC 0x6B1B 0x6B5B 110 CQEP 1l 4 %517 5
QEPSTS 0x6B1C 0x6B5C 110 eQEP k&% 124
QCTMR 0x6B1D 0x6B5D 110 CQEP 44 Hit
QCPRD OX6B1E Ox6BS5E 110 eQEP #1101 %5 17
QCTMRLAT Ox6B1F Ox6BS5F 110 eQEP i #i i1t #4117
QCPRDLAT 0x6B20 0x6B60 110 eQEP #8117
e OX0B21-008 ox6B61-0x6B7F 31/0
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8.2.7 B #48 (ADC) IR

K 8-8 Wor 1 —> ADC LRItk Dhfe i HE I ADC M th—Naii 5 A R AR R KR (S/H) HLBK 1) 12 fi2 ADC A
Ji%. ADC R DIREL T

BAHNE SH K 12 i ADC N
A - 0.0V 2 3.0V ( =T 3.0V LR B AR s 1) .
PoE R #F 25MHz ADC I8, 12.5MSPS 414 F &ii% 80ns
16 N&H ADC il . BUCRAEMRFR#CE ST 8 iliE
H &8 I REAE IR G TR iR L 208 16 IR “HBhEEH” o DB mAE VIR 16 AN N5 1E F AT
g/l\o
AR TIZAT N 2 NG 8 B FIRARS |, BUEN 1 NECRI 16 75 R AR (B 2 NJERT 8 &%
FIRAER) .
FHFAEME B 16 D5 SRR (/25 5H0k)
- RN R EUETRE
Digital Value =0 , when ADCIN <ADCLO

ADCIN —ADCLO )

Digital Value = floor (4096 x 3

, when ADCLO <ADCIN <3V

Digital Value = 4095 ,when ADCIN >3V
VB NFEBIT UG 751 (SOC) YE I 2 Ml & 4%
- SIW - LRI E B
- ePWMM # ¥4k
- XINT2 ADC #:#: 114
FE b s fo AR REAS R A S5 TR (EOS) B AN He EOS iR .
FHIRARBRIBITT “BNE” B, NTSEI 2 A “Bpflkds” R,
SOCA #il SOCB fith /% #% W] 373G AT FERUF 41 K A 28
KAELRFF (SIH) RAER 8] & 11 2 A M7 5 7o g il

2833x/2823x {11t ADC i L 1 5 LUE N ePWM ARt R G411 . ADC #: Il g S AE — /MR | 12
fii. ADC sl I, MAEHLAE 26MHZADC I B () PRk 5 e R ik 80ns. ADC HibRAT 16 Midid , FIRCE AP
MSLE 8 EIERLY . WK 2 ANMISZE 8 (FIERRGIR K 1 S 16 [FIERR . REH LA EIEN 2 MPolKE
@&, {2 ADC fitherp A — P Eceds. & 8-8 o ' ADC BLRHIHE K]

2 8 HIEAHLR] B AX— RSV HOE R, REMESR] DU AR MUX SN ] 8 fHiE . RIS
o, BRI AR ARy — AN A 16 TIE A RS . AR FAIRAES E, — BRESER, PrikiiEiE
R A AEAE S E 1) RESULT Zrfrash . RG] B 30 E P Hhae 2 e A — {538 , DMER T AT IS RFE S
TR SR SR TR B L AR SR B — SRR e 45 RS = (1 70
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System High-Speed | ¢ SYSCLKoOUT DSP
Control Block Prescaler
ADCENCLK HALT HSPCLK
Aﬂﬂgg v v Result Registers
Result Reg 0 70A8h
° Result Reg 1
o > S/H >
12-Bit .
ADC Result Reg 7 70AFh
Module Result Reg 8 70B0h
: > S/H > o
Result Reg 15 70B7h
A @ A
ADC Control Registers
S/W —>—
EPWMSOCA —»— SOC S 1 S 2 SOC S/W
equence equencer
GPIO/ auencer a —<4— EPWMSOCB
XINT2_ADCSOC —>—

& 8-8. ADC MR HHEE

BURTGFRE 1) ADC KSR, IERAI AR AT R AR OCEE . NS v REIA RIS AERR |, 51\ ADCIN 5l 1) 7E 2o A RLK
SRR A ESWIE . XN T ORI D 3726 % I ADC Sy NS S i = A F e s . 4k, IR &
MR B A KK ADC #EE YRS ( Vopiatss Vbbza1s~ Vopazs Vopaio ) 5 HIERE T 8-9 /R T IX
Sk (f) ADC 5| 3%

&iE
1. ] SYSCLKOUT # %%} ADC &7 asit47 1514 . ADC FEER K] P 350 7 e e il A e st 2 (HSPCLK)
.
2. T ADCENCLK F1 HALT {55 1) ADC iz i 7Rk -

« ADCENCLK : EAii | iXAME 5 AR . BARE A ICHEA 2 (XRS) |, 2917 2% (1 I Bt AT
IEH TR, HULERITA SRR NI EAIRE .. SR, B EOR A T —AMK )
FEAEBOEIRE . —BRABRE R, BARFARMN S EEH . 4/H /% ADCENCLK 15
SR AR TR A4 B F AR I Bk A O HB USSR R . 7 ADC F2se o BT
WA 2R/, BE —AMREE N T IR IR ( ZREEN ) .

o P IR H B, BRI A . EXMET |, ADC B AR ThFEE
o XAMEREE R3] CPU el | Bl HSPCLK ; Rt | K a4E1 < 1 ADC 24,
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K 8-9 TR 1A P ARELHERT ADC 5 AV E 0 1 8-10 & T AT XA a3 #ER) ADC 51 B & -

. ADCINA[7:0] . 5 .
ADC 16-Channel Analog Inputs ADCINB([7:0] Analog input 0-3 V with respect to ADCLO
ADCLO Connect to analog ground
ADCREFIN |——o Connect to analog ground if internal reference is used
22 kQ
ADC External Current Bias Resistor ADCRESEXT
(A)
2.2 uF
ADC Reference Positive Output ~ ADCREFP = ~ {—e ADCREFP and ADCREFM should not
ADC Reference Medium Output  ADCREFM | 22MF 1 4 be loaded by external circuitry
Vbp1ai1s ADC Analog Power Pin (1.9 V/1.8 V)
Vpp2a1s ADC Analog Power Pin (1.9 V/1.8 V)
Vss1AGND ADC Analog Ground Pin
Vss2AGND ADC Analog Ground Pin
Vppaz ADC Analog Power Pin (3.3 V)
Vssaz ADC Analog Ground Pin
Vppaio ADC Analog Power Pin (3.3 V)
Reference I/O Power Vssaio ADC Analog I/0 Ground Pin

A.  TAIYO YUDEN LMK212BJ225MG-T B2 3 28 1F
B. EUERTH HRIESIM L ANE LG AR
C. WAINALEIL ADC PERERE SRS EIRSIBHUIN -

8-9. 5ERAMER) ADC 5| fEHR:
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ocow>

ADCINA[7:0]

ADC 16-Channel Analog Inputs ADCINB[7:0]

ADC External Current Bias Resistor ADCRESEXT
ADC Reference Positive Output ADCREFP
ADC Reference Medium Output ADCREFM

2.2 pF®
2.2 uyp®
4|‘|

22 kQ

|_‘

VDD1A18

VDD2A18

SS1AGND

SS2AGND

VDDA2

VSSA2

Reference 1/0 Power Vooaio

VSSAIO

TAIYO YUDEN LMK212BJ225MG-T {45344
BAEPTA IR S| B AN R S s
BN L H — MBSO RSN |, ISR A 2 R ADC 1 8E.

Analog input 0-3 V with respect to ADCLO
e

ADCLO |—— Connect to Analog Ground b
ADCREFIN |——o Connect to 1.500, 1.024, or 2.048-V precision source

(D)

ADCREFP and ADCREFM should not
be loaded by external circuitry

ADC Analog Power Pin (1.9 V/1.8 V)
ADC Analog Power Pin (1.9 V/1.8 V)
ADC Analog Ground Pin
ADC Analog Ground Pin

ADC Analog Power Pin (3.3 V)
ADC Analog Ground Pin

ADC Analog Power Pin (3.3 V)
ADC Analog I/0 Ground Pin

HRAFXA B R HUE | @i ADC ZEHEE R A7 A7 45 1 1A 15:14 W] i J ADCREFIN R4 s, T1 2 TI 4144 REF3020
HE SRR A K 2.048V BT o S A 2R 2K XA R U RS P2 O

&l 8-10. 55 AER) ADC 5] Bl

1
AR HER 2 A B RIUE il L A0 B 24 7 d B (EAH UL I
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8.2.7.1 #:E ADC X #(¢/T , ADC ZF#E

TR VR FFEN X BRI S &z | BIE/E ADC RpE A Bt 2 anth. THsgs 7wk ADC RIEMHH A |
RZAnfi%E$E ADC 51

* Vppia1s/Vopzats- EHE Vpp

* Vppaz » Vopaio- E#ZE Vppio

Vss1aeND/Vss2aGND » Vssaz » Vssaio- X% Vss

* ADCLO - #E#:=ZE VSS

- ADCREFIN - # 8% Vgg

+ ADCREFP/ADCREFM - ZE#—4 100nF HE23E Vgg

« ADCRESEXT - i&#—1> 20kQ I ( AEH BN ) £ Vsso

* ADCINAN , ADCINBnN - 2 Vgg

2 ADC RALHIS , Jy TIEBRENT H B, 15 R 2] ADC BRI BFRPATIT
BAE— AR ADC By, R ADC A\ 51N OERE E RIS (Vss1aenD/Vss2aaND)
#1E

A4 ADC IR T 5] 5 ROM $UTH! , ADC KI5 Z M misin 2 284 NEEl. E2ER
A 1Y 8.2.7.3.
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8.2.7.2 ADC =774

% 8-8 A7 A7 e xt ADC #AFEATHCE . 5. L.

7 8-8. ADC H7%
LR Hihk(") Hhk(2) KA (x16) i
ADCTRL1 0x7100 1 ADC ¥l 2 4725 1
ADCTRL2 0x7101 1 ADC #2472 2
ADCMAXCONV 0x7102 1 ADC K5 E B Ao
ADCCHSELSEQ1 0x7103 1 ADC {5558 FP F 5 4745 1
ADCCHSELSEQ2 0x7104 1 ADC 5185 P08 T 45 27 7745 2
ADCCHSELSEQ3 0x7105 1 ADC {518 8 P45 2 7735 3
ADCCHSELSEQ4 0x7106 1 ADC 5k £ € P il o 448 4
ADCASEQSR 0x7107 1 ADC H3l5E PR w173
ADCRESULTO 0x7108 0x0B00 1 ADC s B 172% 0
ADCRESULT1 0x7109 0x0B01 1 ADC # sk R 51798 1
ADCRESULT2 0x710A 0x0B02 1 ADC sk g w25 1798 2
ADCRESULT3 0x710B 0x0B03 1 ADC ##uss BB ph 251748 3
ADCRESULT4 0x710C 0x0B04 1 ADC H: st UL ph 77 1788 4
ADCRESULT5 0x710D 0x0B05 1 ADC # s B M98 5
ADCRESULT6 0x710E 0x0B06 1 ADC H:4 st R ph 77 1784 6
ADCRESULT7 0x710F 0x0B07 1 ADC #H#uss B 1798 7
ADCRESULTS8 0x7110 0x0B08 1 ADC #4525 L 35 (7495 8
ADCRESULT9 0x7111 0x0B09 1 ADC ##uss M 179% 9
ADCRESULT10 0x7112 0x0BOA 1 ADC #2523 7E 8% 10
ADCRESULT11 0x7113 0x0BOB 1 ADC ¥4 25 R ph 27 47 2% 1
ADCRESULT12 0x7114 0x0BOC 1 ADC HEHss R 3£ 0% 12
ADCRESULT13 0x7115 0x0BOD 1 ADC ¥4 25 B ph % 4725 13
ADCRESULT14 0x7116 0x0BOE 1 ADC Bt R 1754 14
ADCRESULT15 0x7117 0x0BOF 1 ADC ¥4 25 R ph % 4728 15
ADCTRL3 0x7118 1 ADC ¥l 27 f7-45% 3
ADCST 0x7119 1 ADC R# 5174
| e z
ADCREFSEL 0x711C 1 ADC FEHk ik %75 17 48
ADCOFFTRIM 0x711D 1 ADC {8 i 5 25 17-2%
FRE 0)511711EF 2

(1) AFIRERIRAEES AN B 2 FF A7 8%

(2) ADC ZE %4788 2 et AR 2 (0x7108-0x7117) il hr B Ay 2 SfikAs |, HoN/E 5. &I 0 2317] ( 0xOB00-0XOBOF ) 1 &
XF CPU 15l 1 AR AN T DMA T2 0 RPIRES |, AXI5F. 75 ADC [ myidi /i a4 i IR | A 0 S RpIRAS A B kT

ADC SR EI 2 A I DRd et
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8.2.7.3 ADC

ADC_cal() B9 L) 4wf23) TI T OTP ik gst. 515 ROM [H5hiHH ADC_cal() 152 kA 4 & 2444 1
K HEE R R )46 4. ADCREFSEL A1 ADCOFFTRIM Ziffds . IEW BTN |, XA g ashkd , o i it
ITAE AT A

WREH KLFEH |, 5% ROM # Code Composer Studio %¢id , 74 ADCREFSEL il ADCOFFTRIM w4 4
NI EATHIa6 . TMS320x2833x . TMS320x2823x SLIT iif=as RS FHF 1 “ Bk ds (ADC)” — &+
BT IS HFEFE A ADC_cal() IR i 7712

CAUTION
XL AT AT SR AU R ICRK S 2 ADC I ZhREA BEIL BIER KA -
IR ARG E A ADC B ] ADC =% /748 1 iy 14 fn ( B4 ) B, MASE S HIfE.

8.2.8 ZIBEZR M H 1T (McBSP) &t

McBSP HHuAT BL M RefE:
5 TMS320C54x/TMS320C55x DSP £ 41 (¥) McBSP %
S LIS

Fo VR FE SR TR B W B A s
FH - F2USORAL i () A 57 s My R0
ANERAEAL IS Bh A B N R SR AR AT R AL AL I B
HHE 8. 12, 16. 20, 24 5% 32 Aiffy) 2 Fdhs K/ hik %
Pl LSB B MSB k1 8 A7 4% %
FH T 7 25 R0 K08 b ) T s A A P
o 5 R G AR P S A A
F| TkArvE CODEG. il L5 F (AIC). AL H4TiERA A/D F1 D/A 230F B B 1
5 SPI e aeth—ik TIE
McBSP 2R R AN HEE -
- T1/E1 siiigs
FE8 IOM-2 [r) gt
ACO7 - A (IRBEAT TR M ZARALMIF D Thag. )
1S - FeFdft
- HATAMEED (SPI)
* McBSP i |

CLKSRG

CLKG =2 __
(1+CLKGDV)

H.Ad CLKSRG ¥ r] LA LSPCLK. CLKX 2% CLKR. 475 PRS2 2 /O LB 28 1 IS H IR . N8 TH
I ANES NI RS | IXRE , ANETE R T 11O SR b A FERR

i

K 1O 5] BHIY) s 25 LAY 7,
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K] 8-11 &7~ T McBSP 1 7 HEK]
>
Int t
MXINT < reme { Peripheral Write Bus > CPU
To CPU TX Interrupt Logic
McBSP Transmit A 16 16|
Interrupt Select Logic
DXR2 Transmit Buffer DXR1 Transmit Buffer
) [ |
- 16 <> MFSXx
L Compand Logic | <+—»<_MCLKXx
° | XSR2 > XSR1 l »<_ MDXx
[0} @
CPU < DMA Bus -? § RSR1 < MDRx
0
- ___E — <—»<_MCLKRx
o 16, i e 1
I_ipid_l—og_lc_l < »- MFSRX

—

| RBR2 Register | | RBR1 Register |

i K

DRR2 Receive Buffer | |DRR1 Receive Buffer |

McBSP Receive
Interrupt Select Logic

16 16

RX
RX Int t Logi Interrupt
MRINT nterrupt Logic < L / Peripheral Read Bus CPU
To CPU \f
& 8-11. McBSP ik
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% 8-9 Rt T McBSP ZfEas i i,

% 8-9. McBSP HE8 A

o MCBS;{;-A b McBSﬁz-B b Fem) Sl B8
BARFERE , Bl ¥
DRR2 0x5000 0x5040 R 0x0000 McBSP ¥ &5 1728 2
DRR1 0x5001 0x5041 R 0x0000 McBSP ¥  25 17-4% 1
DXR2 0x5002 0x5042 w 0x0000 McBSP ¥ Kk 1% % 17-4% 2
DXR1 0x5003 0x5043 w 0x0000 McBSP Hi# K i% 77 47 8% 1
McBSP &I & 74
SPCR2 0x5004 0x5044 ETiE 0x0000 McBSP £ 473 142 il 25 4% 2
SPCR1 0x5005 0x5045 =] 0x0000 MCcBSP 173 147 il %5 1745 1
RCR2 0x5006 0x5046 s 0x0000 McBSP #3745 17-4% 2
RCR1 0x5007 0x5047 w5 0x0000 MCcBSP #54% il % 17-2% 1
XCR2 0x5008 0x5048 B 0x0000 McBSP % %1% i 27 7. 2% 2
XCR1 0x5009 0x5049 =] 0x0000 MCBSP & i%4% il % 17-2% 1
SRGR2 0x500A 0x504A B 0x0000 McBSP SRFES KR A 25 27 7725 2
SRGR1 0x500B 0x504B ] 0x0000 MCBSP SRif ek 4 28 % A28 1
ZIERHF AR

MCR2 0x500C 0x504C B 0x0000 McBSP £ jifiii 27 1745 2
MCR1 0x500D 0x504D w5 0x0000 McBSP % jifiil 75 774 1
RCERA 0x500E 0x504E WIE 0x0000 McBSP B:GHEIE {3 ik 27 725 47 X A
RCERB 0x500F 0x504F WIE 0x0000 McBSP H:CEE Y it % 795 77 X B
XCERA 0x5010 0x5050 ek 0x0000 McBSP K i%iEIE e 57280 X A
XCERB 0x5011 0x5051 5 0x0000 McBSP K i%BIE i fe % 74 /> X B
PCR 0x5012 0x5052 eV 0x0000 McBSP 51 4% il %7 47 3%
RCERC 0x5013 0x5053 5 0x0000 McBSP #USGi i {1 it % /745 4 X C
RCERD 0x5014 0x5054 ETEE] 0x0000 McBSP H:GHEIE {1 fit % /725 57 X D
XCERC 0x5015 0x5055 BIE 0x0000 McBSP & 1%l i ik 27 745 47 X C
XCERD 0x5016 0x5056 ] 0x0000 McBSP K i%iEIE EfE T 744> X D
RCERE 0x5017 0x5057 EWiE 0x0000 McBSP #S0E 1 i 5 %5 7745 /- X E
RCERF 0x5018 0x5058 B 0x0000 McBSP HCHEIE {1 fit % 725 47 X F
XCERE 0x5019 0x5059 5 0x0000 McBSP & %38 i i %5 17 4% 4>
XCERF 0x501A 0x505A w5 0x0000 MCBSP K I%i@ E i e 5 725 /r X F
RCERG 0x501B 0x505B s 0x0000 McBSP ZHEIE [f fE % 748 X G
RCERH 0x501C 0x505C ] 0x0000 McBSP #GEIE {1 it % 785 47 X H
XCERG 0x501D 0x505D EWEE 0x0000 McBSP Kk i%iEIEHfe & 7250 X G
XCERH 0x501E 0x505E 5 0x0000 McBSP Ji%iB i % 79/ X H
MFFINT 0x5023 0x5063 WIE 0x0000 McBSP i At 25 17-2%
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8.2.9 HWETRAIFEHI4% /LM (eCAN) #EHt ( eCAN-A F1 eCAN-B )

CAN HERA T FIRFE

s SE4fF4 1SO 11898-1 (CAN 2.0B)
« WHEEIL 1Mbps HIBEE R
« B2 ANUREE , B AR EEA AR
- TG E O s Kk
- AE AR EECE Y AR AT B
- BA A m iR i
- SCRPEICHE AN R i
- 0% 8 AT HIRA AL
- ERISORNR % B AR A 32 AL Al
- B EOETE B
- PREFRIEH BB T gL e )
- R EA A W 1] G AR L )
- SRR X Rk B SRR I 1) T G R AR
R IhFERR
KR B b 1 G R o
bR R B E N E R
FRADEELF HER B LT il 5 ) H A%
A — AR RSB 32 A AL 2 i Rl e (S IRAE 16 PhFEE )
o EME
- RO A S BRI IEAT . R A 7 B, ATITERE AN AR B A

B/
%FF 100MHz () SYSCLKOUT , fx/INal eI ELds %A 7.812kbps.
X+ 150MHz ) SYSCLKOUT , fi/Nl BEfI LA %A 11.719kbps .

F2833x/F2823xCAN L& iE it T I1ISO/DIS 16845 HIRF & MR . Mk &5 A FIAMEHIE S T B R,
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Message Controller

Mailbox RAM
(512 Bytes)

32-Message Mailbox
of 4 x 32-Bit Words

£ 1]

Y =S~ =.

Memory Management

Unit

CPU Interface,
Receive Control Unit,
Timer Management Unit

)

= =

S

eCAN Memory
(512 Bytes)
Registers and
Message Objects Control

32

eCAN Protocol Kernel

\ 4 ~

Receive Buffer

Transmit Buffer

Control Buffer

Status Buffer

SN65HVD23x

3.3-V CAN Transceiver

CAN Bus

K 8-12. eCAN 5 HE RIANE: O oL %%

% 8-10. 3.3V eCAN Wik
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eCANOINT eCAN1INT Controls Address Data
* + =
Enhanced CAN Controller 32

BHEE HTRE R gt oy VREF | H© Ta
SN65HVD230 3.3V R s = - -40°C % 85°C
SN65HVD230Q 3.3V FEHL EIRRE) = - -40°C £ 125°C
SN65HVD231 3.3V AR s & - -40°C % 85°C
SN65HVD231Q 3.3V HEE AR EIRRE) 2= - -40°C £ 125°C
SN65HVD232 3.3V ¥ Ia o - -40°C % 85°C
SN65HVD232Q 3.3V ¥ I Ja - - 40°C %2 125°C
SN65HVD233 3.3V FERL ALY T 2Lk - 40°C % 125°C
SN65HVD234 3.3V FEHUFNBEAR EIRRE G - -40°C £ 125°C
SN65HVD235 3.3V AL EINT:R oo EZE)J%;#KE -40°C % 125°C
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6000h

603Fh
6040h

607Fh
6080h

60BFh
60COh

eCAN-A Memory (512 Bytes) a

Control and Status Registers

Local Acceptance Masks (LAM)
(32 x 32-Bit RAM)

Message Object Timestamps (MOTS)
(32 x 32-Bit RAM)

60FFh

eCAN-A Control and Status Registers

Mailbox Enable - CANME

Mailbox Direction - CANMD
Transmission Request Set - CANTRS
Transmission Request Reset - CANTRR
Transmission Acknowledge - CANTA

Abort Acknowledge - CANAA

Received Message Pending - CANRMP
Received Message Lost - CANRML

Remote Frame Pending - CANRFP

Global Acceptance Mask - CANGAM

Master Control - CANMC

Bit-Timing Configuration - CANBTC

Message Object Time-Out (MOTO)
(32 x 32-Bit RAM)

Error and Status - CANES

Transmit Error Counter - CANTEC

Receive Error Counter - CANREC

Global Interrupt Flag 0 - CANGIFO

Global Interrupt Mask - CANGIM

eCAN-A Memory RAM (512 Bytes)

6100h-6107h

Global Interrupt Flag 1 - CANGIF1

Mailbox 0

6108h-610Fh

Mailbox Interrupt Mask - CANMIM

Mailbox 1

6110h-6117h

Mailbox Interrupt Level - CANMIL

Mailbox 2

6118h-611Fh

Overwrite Protection Control - CANOPC

Mailbox 3

6120h-6127h

TX /O Control - CANTIOC

Mailbox 4

RX 1/0 Control - CANRIOC

Timestamp Counter - CANTSC

Time-Out Control - CANTOC

61E0h-61E7h

Time-Out Status - CANTOS

Mailbox 28

61E8h-61EFh

Mailbox 29 v

Reserved

61F0h-61F7h

Mailbox 30 R

61F8h-61FFh

Mailbox 31 \ :

Message Mailbox (16 Bytes)

61E8h-61E9h

Message ldentifier - MSGID

61EAh-61EBh

Message Control - MSGCTRL

61ECh-61EDh

Message Data Low - MDL

61EEh-61EFh

Message Data High - MDH

& 8-13. eCAN-A Py 77L&t

#E

R eCAN M H A AE B A ], $2 45 RAM ( LAM. MOTS. MOTO Flis4s RAM ) & FI4EE H
RAM. NSZHLX—IhfE , CAN BBLR 4 R e
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6200h

623Fh
6240h

627Fh
6280h

62BFh

eCAN-B Memory (512 Bytes) a

Control and Status Registers

Local Acceptance Masks (LAM)
(32 x 32-Bit RAM)

Message Object Timestamps (MOTS)
(32 x 32-Bit RAM)

62CO0h

62FFh

eCAN-B Control and Status Registers

Mailbox Enable - CANME

Mailbox Direction - CANMD

Transmission Request Set - CANTRS

Transmission Request Reset - CANTRR

Transmission Acknowledge - CANTA

Abort Acknowledge - CANAA

Received Message Pending - CANRMP

Received Message Lost - CANRML

Remote Frame Pending - CANRFP

Global Acceptance Mask - CANGAM

Master Control - CANMC

Bit-Timing Configuration - CANBTC

Message Object Time-Out (MOTO)
(32 x 32-Bit RAM)

Error and Status - CANES

Transmit Error Counter - CANTEC

Receive Error Counter - CANREC

Global Interrupt Flag 0 - CANGIFO0

Global Interrupt Mask - CANGIM

eCAN-B Memory RAM (512 Bytes)

6300h-6307h

Global Interrupt Flag 1 - CANGIF1

Mailbox 0

6308h-630Fh

Mailbox Interrupt Mask - CANMIM

Mailbox 1

6310h-6317h

Mailbox Interrupt Level - CANMIL

Mailbox 2

6318h-631Fh

Overwrite Protection Control - CANOPC

Mailbox 3

6320h-6327h

TX /0O Control - CANTIOC

Mailbox 4

RX 1/0 Control - CANRIOC

Timestamp Counter - CANTSC

Time-Out Control - CANTOC

63E0h-63E7h

Time-Out Status - CANTOS

Mailbox 28

63E8h-63EFh

Mailbox 29 Noov

63F0h-63F7h

Reserved

Mailbox 30 R

63F8h-63FFh

Mailbox 31 \ :

Message Mailbox (16 Bytes)

63E8h-63E9h

Message ldentifier - MSGID

63EAh-63EBh

Message Control - MSGCTRL

63ECh-63EDh

Message Data Low - MDL

63EEh-63EFh

Message Data High - MDH

K| 8-14. eCAN-B Y775
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CPU i3 8-11 H1 2 H ) CAN 2717 28 Sl B Fliz i1 CAN 5125 J2 5 Bt % . eCAN 5| 27 17 234N S0 ¥ 32 fir
W/EERE. ATAHIRAS RAM #E47 16 f78% 32 frijiial. 32 firifinl 5 — ME %l Fn 5% .

% 8-11. CAN Zfr3emus

FEE eCAN-A eCAN-B F N
27 s b (x32) s
CANME 0x6000 0x6200 1 gy =at|
CANMD 0x6002 0x6202 1 B 45 77 1)
CANTRS 0x6004 0x6204 1 R %A SRV E
CANTRR 0x6006 0x6206 1 P 1A SR AT
CANTA 0x6008 0x6208 1 it R 2
CANAA 0xB00A 0x620A 1 th | 2
CANRMP 0x600C 0x620C 1 BT B
CANRML 0x600E 0x620E 1 B Bk
CANRFP 0x6010 0x6210 1 AR A A%
CANGAM 0x6012 0x6212 1 4 R R
CANMC 0x6014 0x6214 1 B YTt
CANBTC 0x6016 0x6216 1 RE I E
CANES 0x6018 0x6218 1 HEARADIRES
CANTEC 0x601A 0x621A 1 IR
CANREC 0x601C 0x621C 1 B R S e
CANGIF0 0x601E 0x621E 1 Sz Ll i)
CANGIM 0x6020 0x6220 1 4 Jd e R
CANGIF1 0x6022 0x6222 1 4 Ja P Wi bR A 1
CANMIM 0x6024 0x6224 1 B 48 T B B e
CANMIL 0x6026 0x6226 1 IS v BT 452 331
CANOPC 0x6028 0x6228 1 B T AR
CANTIOC 0x602A 0x622A 1 TX /O il
CANRIOC 0x602C 0x622C 1 RX 1/0 #i
CANTSC 0x602E 0x622E 1 B IRIERTH 48 ((fRERTE SCC )
CANTOC 0x6030 0x6230 1 4] (fREETE SCC Bzt )
CANTOS 0x6032 0x6232 1 EEPIRAS (fREALE SCC B )

(1) IXLEETFAFARAPMI 2 B0 1
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8.2.10 H{TH{Z¥: 0 (SCI) itk (SCI-A , SCI-B , SCI-C)
AR = A B ATEE D (SCI) #ie. SCIBIBHEE CPU A1 52 45 515 2 IIFEAT (8 P vl A 0 22
(NRZ) #RIECFIE(S . SCI R Ik SRR UGG, % 1 A MO I R A W6 . 9 % R AR B A7 R
TE AT TR FRBZEAT. T B RS 5 5 | SCI 2 s e e 1 e 2 75 72 78 TR . 7B ARG . IR
RIS R . HoRs S ATIBIT 16 17k 4 27 17 S g T 9 et 65000 AR A I3k

A SCI BRI RS

BN S
- SCITXD : SCI kix-#iH 5] 1
- SCIRXD : SCI #Ui-%i N 5

#iE
WARAM T SCI, MEAS 5] BE#R T UAIAE GPIO.
- PR RAEN 64000 FhAS Al A

Baudrate = 7LSPCLK henBRR =0
(BRR +1)*8 whenbBRik =
Baudrate = LSPCLK whenBRR =0
&/YE
5K /O G| VI FE1E WY 7.
- AL

- BE-FRKIER R EN 1 2 8 4

- AR/ BRI

- —AEEWAE IR AL

DU RGNS &« A, B i, A s

PR 22 Kb AR - S N ZR AN kA7

X0 T Bl 4 X T A

KU SR R 3% Th R

R IE AR AN AR AR AT @ i iy A RS bR 3 1 A D R 3 s 1) RV R TE R

- RiEAS  TXRDY bri& ( KIEZRGE M A 748 CHER PO — 245 ) F1 TXEMPTY #ris ( K28R 47 77
FERNT )

- IES  RXRDY frE (I A7 a8 CHER IR — N7/ ) « BRKDT fri& ( RAE T Wit )
1 RX ERROR #5& (Wil U4 rh B 262 )

RI% AR AN PR ch I (R ST A BEAL ( BRKDT FR41 )

NRZ ( NIHE ) #%:U

#E
SRR ) i A A o A R R AN B 2 () 8 A fr s . D Aras gl My, (K55 (7-0) , AN
T (15-8) WA S B EE . X R S AT
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TR ARVEEVE
o H B RS I A1
o 16 UREH FIFO

SCI Uit [1IB4THEE 8-12 , 3 8-13 FI#K 8-14 7 H ¥ 25 £ A5 e B Azt

% 8-12. SCI-A 7%

£ Hhhk KA (x16) Uik
SCICCRA 0x7050 1 SCI-A il {5 il 27 17 2%
SCICTL1A 0x7051 1 SCI-A il %5 17 35 1
SCIHBAUDA 0x7052 1 SCI-A BHF R T , |l
SCILBAUDA 0x7053 1 SCI-A 3R FA78E | ARAT
SCICTL2A 0x7054 1 SCI-A il 27 1735 2
SCIRXSTA 0x7055 1 SCI-A BUSCIRAS 2 174
SCIRXEMUA 0x7056 1 SCI-A Bz A7 KR b 2 47 3%
SCIRXBUFA 0x7057 1 SCI-A FEISUEHE 22 0 2 47 25
SCITXBUFA 0x7059 1 SCI-A RIEHHE L% v 75 A7 4%
SCIFFTXA®) 0x705A 1 SCI-A FIFO %k i% %17 as
SCIFFRXA®) 0x705B 1 SCI-A FIFO it 2517 %%
SCIFFCTA®) 0x705C 1 SCI-A FIFO il 27 1 2%
SCIPRIA 0x705F 1 SCI-A It g7 i % 47 2%

(1) SERPRIZFA ARG RIS 2 (0] pE WA o 16 Arviial. 32 frih Al oA ok € LHIJE R .

(2) REFFEEHT FIFO B4 frds.

% 8-13. SCI-B &%

£ Hihk K7 (x16) S|
SCICCRB 0x7750 1 SCI-B il {5 il %7 17 %
SCICTL1B 0x7751 1 SCI-B Tl 27 17 2% 1
SCIHBAUDB 0x7752 1 SCI-B M FRF 728 , Wil
SCILBAUDB 0x7753 1 SCI-B M AF R 788 , 1&fr
SCICTL2B 0x7754 1 SCI-B il %5 17 7% 2
SCIRXSTB 0x7755 1 SCI-B U F 748
SCIRXEMUB 0x7756 1 SCI-B HzU 7 H K 2 170 2 A7 7%
SCIRXBUFB 0x7757 1 SCI-B B 2 vl 235 17 4
SCITXBUFB 0x7759 1 SCI-B RIEHHR 75 17 8
SCIFFTXB® OX775A 1 SCI-B FIFO ik %17 8%
SCIFFRXB(®) 0x775B 1 SCI-B FIFO Uit 25 17 %%
SCIFFCTB®@ 0x775C 1 SCI-B FIFO il % 17 %%
SCIPRIB OX775F 1 SCI-B 45 2 4% 1l 25 17 9%

(1) SERPHIFFAEARMG RIS 2 28] B A o 16 frviial. 32 Aoy & A4 ok e XHIJE R

(2) XEFEMREMT FIFO B S E4.
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# 8-14. SCI-C #1743
£ Hhk KA (x16) it
SCICCRC 0x7770 1 SCI-C @51 il 45 17-2%
SCICTL1C 0x7771 1 SCI-C #% il F17-4% 1
SCIHBAUDC 0x7772 1 SCI-B AR A f78 | mf
SCILBAUDC 0x7773 1 SCI-C JRFR %17 3% , AL
SCICTL2C 0x7774 1 SCI-C Fifill %5 4725 2
SCIRXSTC 0x7775 1 SCI-C BICik 24 77 17 2%
SCIRXEMUC 0x7776 1 SCI-C Haifi E AR E &5 47 4%
SCIRXBUFC 0x7777 1 SCI-C B dm 2 i 25 A7 2%
SCITXBUFC 0x7779 1 SCI-C L4 & h 75 1794
SCIFFTXC® OX777A 1 SPI-C FIFO J 3% %5 17 %%
SCIFFRXC® 0x777B 1 SPI-C FIFO i 7747 4%
SCIFFCTC® 0x777C 1 SPI-C FIFO il %5 17 %%
SCIPRC 0x777F 1 SPI-C fhoe gzl o /7 2%

(1) SERPRIFFAEATIG RIS 2 (0] B2 W o 16 Arijial. 32 AL Al oA sk & LRGSR .
(2) REFFFEEH T FIFO B frds.
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Kl 8-15 ZoR 7 SCI BT HE .

TXENA
(scicTLt)
TXSHF _—
Register o > SCITXD
Frame
Format and Mode
Parity —_———— e ———— — —— — — — |
Even/Odd ! I TxempPTy |
|
SCICCR.6 | SCICTL2.6 |
| I
|
Enable
Cooei) ‘ e | o
SCICCR.5 |
! g| [LTXFIFO | X FIFO Interrupts TX Interrupt ToCPU
| e o o I Logic |
| I
I TX FIFO_N 4
| | TXINTENA :
|
| ? | rov SCICTL2.0 I
TXWAKE ! 0 1 | y(scicTiar o~ o— ! |
SCICTL1.3 | I I
Pttt |
| L SCI TX Interrupt Select Logic |
L | Lo S EE e -
| 8
|
|
} Transmit Data
| Buffer Register
! SCITXBUF.7-0 Auto Baud Detect Logic |——
| RXENA
Baud Rate |
MSB/LSB | SCICTL1.0
LSPCLK Registers |
. [ RXSHF
T Register —o o < SCIRXD
SCIHBAUD.15-8 !
| RXWAKE
SCILBAUD.7-0 i 8
! 70— SCIRXST.1
|
|
. |
| Q ]
o T
| |
| |
SCIFFENA | |
SCIFFTX14 )--+ RXFIFO_0 | | | | RXINT
| |
8| | RXFIFO_1 I To CPU
| ) |
! ! RX FIFO Interrupts RX Interrupt |
| e o o } [ Logic |
|
I | | A
! RXFIFON | | |
‘ | | RXFFOVF |
| 0 Lij i SCIFFRX.15 |
! 1 ! | RXBKINTENA |
L2 ! | RXRDY SCICTL2.1 |
|
| SCIRXST.6 o—— I
|
RXENA ! I
! BRKDT RXERRINTENA
SCICTL1.0 |
ro SCIRXST.5 SCICTLT S I
@]
I
SCI RX Interrupt Select Logic |
i SCIRXST.5-2
Receive Data BRKDT | FE | OE | PE
Buffer Register
SCIRXBUF.7-0 RXERROR
(SCIRXST.7 }—
4= —
&l 8-15. HATEFHED (SCI) BT HER
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8.2.11 B ATAMEE D (SPI) 5k ( SPI-A )

VRS RLAE DU 51 B # AT 4k e 1 (SPI) i, —A SPIfEd (SPI-A) Al . SPI & — A [F2D #3147 110 i, 1k
b eV e KA (1 2 16 {7 ) 1985 A7 A0 AT G A% 00 7 A% 40 R A2 AR 85 1F . 8%, SPI AT
MCU 47 il 25 A1 &b A se i A Ab PR 3 2 TR I8 A5 - SRS T A0 B 8 I RS A A7 4% . R BKEh 341 ADC “5 83 F
BEAT AR 17O BAMBLY . ZER TS 1 SPI 32/ R A SCHF -

SPI BEL I ThAE L -

o DUASAMER S B
- SPISOMI : SPI Mgt i/ 284 N\ 5]
- SPISIMO : SPI M\ a8 f-4m N/ E #3444 51
- SPISTE : SPI M2 K& RES] I
- SPICLK : SPI #4740 5]

&1
Rk SPIARHURAEH] , BrA AN 51 e] 4 GPIO.

o WANE TR L BRI
BHEE 2 125 DAFRI ] g

LSPCLK
Baudrate = ——— h PIBRR = 127
(SPIBRR + 1) when S 3to

LSPCLK

Baudrate = when SPIBRR =0,1, 2

£
K 1O 5| D) Hs B 1 LT 7.
o BIEFKE 1 £ 16 s
o DUFPEES 52 (IR R A B AR AL A ] ) B
- THAIER ) RV - SPICLK B A% . SPI 7E SPICLK 155 i) N Fk%EHdE | /£ SPICLK (55 /)
A R .
- HHIALZER ) T EW - SPICLK i FA 4. SPI 7£ SPICLK {25 BRI AT A W A 58U | 74
SPICLK 15511 F B bl ds .
- THALZER ) ETHE - SPICLK K HL %k SPI 7E SPICLK {55 1) ETHE R IX%E |, £ SPICLK 15 51
SRR R E .
- HHALEER ) ETHE - SPICLK AR HLFTE#%. SPI 7E SPICLK {55 E I A B 2 B R I& B | mife
SPICLK 155 ) bt E et .
o [RIRFERSCR R IE A ( ATTEREE 2R R IETh AR )
o RIEFSAIEAN AR ERAE I T BT IR B B ) A S R
© 9 SPI BHIEHIZFA7 RS © AL T A6 Tkl 7040h f3% 6] 27 A7 25w,

#1
PERETR R (T A7 A7 85 AR IERE A el 2 1 16 A A7 f7 s . Ui W A7 aei , w7 as e i TR
W(7-0), mT (15 - 8) BHUNE. XE TS AT
HESR IR

o 16 KR EBEW FIFO
o ZIEIRH R SHEH

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 145

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCS889
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS889Q&partnum=TMS320F28335
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1

TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333

TMS320F28332, TMS320F28235, TMS320F28235-Q1

TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1

ZHCS889Q - JUNE 2007 - REVISED AUGUST 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TR 8-15 FR A H )27 A7 2 R IE B A% 1) SPI i 134
# 8-15. SPI-A & fp

B Hudil: KN (x 16) iEE()
SPICCR 0x7040 1 SPI-A it & 4% Il %5 1724
SPICTL 0x7041 1 SPI-A B 1TH5 I 5 1728
SPISTS 0x7042 1 SPI-A R 1788
SPIBRR 0x7044 1 SPI-A iR 17 5%
SPIRXEMU 0x7046 1 SPI-A Bl 1 L& nh 27 47 9%
SPIRXBUF 0x7047 1 SPI-A HATHI NG 1728
SPITXBUF 0x7048 1 SPI-A AT L v 5 A7 4%
SPIDAT 0x7049 1 SPI-A HATHUIE 1728
SPIFFTX 0x704A 1 SPI-A FIFO K%k 2 (7 a%
SPIFFRX 0x704B 1 SPI-A FIFO # % 174%
SPIFFCT 0x704C 1 SPI-A FIFO i 21 17 8%
SPIPRI 0x704F 1 SPI-A 1t e g il 7 A7 75

(1) SERPRIEFAE ARG RIS 2. B2 WA o 16 Arviial. 32 Aoy ial A ok e XHIE R .
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K 8-16 & — Mk T 24218 T SPI KT HEIA .

| | ————— e -
|
I SETEA I | Receiver Overrun I
I I | | Overrun Flag INT ENA I
| |
| RXFIFO registers | : ( sPISTS.7 )—(/O_ :
I I | SPICTL.4 |
| SPIRXBUF | | |
| RX FIFO _0 | | |
| RX FIFO _1 | |
| I ——— I RX FIFO Interrupt | : SPIINT/SPIRXINT
| RX FIFO _15 [ | > RXII';;ei::rupt | >
e i I
| I
SPIRXBUF |
Buffer Register | SPIFFOVF FLAG :
A | ( SPIFFRX.15 | To CPU
[ ™ TX FIFO registers ! | |
| spirxBUF : :
DIEEOMIS TX Interrupt |
_____ TX FIFO |ntJ,rrupt Logic I >
[ ——— i
e | | SPITXINT
i I SPIINT |
| 1180 | | SPI INT FLAG ENA |
SPITXBUF L1 spisTs.6 )—o/o— I
16 Buffer Register : SPICTL.0 |
- |
| I
16 S 4
M
1L M y
SPIDAT < S
Data Register 40'\80—(} swi1 | SPISIMO
S A
SPIDAT.15 - 0 + M 4 Y
' 0—0\{\3
|
o o oS sSw2 e SPISOMI
Talk $ o—o]‘/o— A
( spicTL1 ) S N i =

:l L SPISTE

Master/Slave

sPichar( SPICCR3-0 ) | g - ————T-———-—-q--—-- SPICTL.2

Clock Clock
Polarity Phase

(Uspiccre )—(_spicTLa )———<SPICLK >

SPI Bit Rate

LSPCLK»—(" spIBRR.6 - 0 )
Lelslalsfa]1]0]

A. SPISTE #7352 PFIREN 9 F T S0k O 106 Pl P
& 8-16. SPI HH FHEE ( MR )
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8.2.12 AFERH % (12C)
B A — AN 12C FATH . & 8-17 IR T 12C AR H el 78 2o ik N %4 .

System Control Block C28x CPU
= O~
I12CAENCLK
Y
_ SYSCLKOUT
P SYSRS ]
M m
< Control s
< o
s
Data[16] > =
(]
o
____SDAA R Data[16]
GPIO 12C-A Addr[16]
MUX |, SCLA R v
12CINT1A R
PIE
7 Block
12CINT2A

A. DL SYSCLKOUT %%t 12C S AE8#EAT Vi1 . 12C 3% K A P 3B 7 RS ST SYSCLKOUT %,
B. PCLKCRO £ 3 e g iz (1I2CAENCLK) 3 FHE] 12C 3t 1 (I b UL SEBUR DIFEIZ AT . EATI | I2CAENCLK #EiB1R , X R WISk
PR ST At 5 AT
& 8-17. 12C #M sz n
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12C B BA LN AR
« 74 Philips 254k 12C Bk (R4 2.1) -

THE 1 ALE 8 hrs AL

7 LA 10 A7 F-HERE R

U A

START ik

TEFZ A TR IE BB B

TEFZ A MR IEZE AN E U as

B AR R RIS RS RN B R AR 5

B AL SE N 10kbps F ik 400kbps ( 12C PRIERH K )

—N 16 TR FIFO F1 —4> 16 ¥k i% FIFO
Al CPU A — AN T, iZ il R R B4k rh 22— AR Ak

R IE B e 7% i
PR HHfe 1 25 2

- AR P

LV P A
(ESTAPS

- AN B AR

W3k oy A

£ FIFO #UF , CPU AT LA A B v e
BEHLE A AR AE I D g
o i U

% 8-16 T A7 C BT B 12C S 3 AF .

% 8-16.12C-A 7%

B4 Huhik BeEA
I2COAR 0x7900 12C [ &tk %7 17 5%
I2CIER 0x7901 12C i R 27 A7 2
I2CSTR 0x7902 12C RAEFH A7
I2CCLKL 0x7903 [2C i % FL P[] 4357 28 2 A7 7%
I2CCLKH 0x7904 12C i ol 2 PRV B i) 43470 4% 2 A7 2%
I2CCNT 0x7905 12C K- K 47 3%
I2CDRR 0x7906 12C Hod Bl 35 A2 3
I2CSAR 0x7907 12C M ES i 25 A7 2%
I2CDXR 0x7908 12C Hifs K% A7 4%
I2CMDR 0x7909 12C #3178
I2CISRC 0x790A 12C il a7 7745
I2CPSC 0x790C 12C T JHids 7 A7 2%
I2CFFTX 0x7920 I2C FIFO % 3% 27 17 %%
I2CFFRX 0x7921 12C FIFO #2574
I2CRSR - 12C BB hi & 47 3% (AR5 CPU )
I2CXSR - 12C RIEB AL ZH A3 ( A YiIH CPU )
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8.2.13 GPIO MUX

¥ 2833x/2823x #it b, B 7RIS 19 5] i Bit-banging /O Zhfigsh , GPIO MUX i 7] LL¥ e % 3 AT (1141
P2 2 i I F A GPIP B E. 5431 I GPIO MUX J7HE R B e [ 8-18 . T 12C 3l i ITIR T
i, IXLL5] K GPIO MUX JTHERI R RFIN. AXIEAMEE 51 TMS320x2833x. MS320x2823x S il
HIEARSH T 1 “ RGPS — .

&
ME N GPXxMUXn il GPXxQSELN & 1748 K A FIshEH 20 B4~ SYSCLKOUT JE H4EIR .
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GPIOXINT1SEL
GPIOXINT2SEL

GPIOXINT3SEL
[ ]
®
®
GPIOLMPSEL GPIOXINT7SEL

LPMCRO GPIOXNMISEL

-

Low-Power .| External Interrupt PIE
Modes Block MUX

Asynchronous .—’l GPxDAT (read)

path
GPxQSEL1/2

GPxCTRL
GPxPUD 5 N/C
01— Peripheral 1 Input
Internal —I>—.—> Input
Pullup Qualification 10 |—» Peripheral 2 Input

— Peripheral 3 Input

Asynchronous path \ GPxTOGGLE

GPxCLEAR

GPxSET

1
0
11
(00— GPxDAT (latch) |
P 01 j«— Peripheral 1 Output
EA;] 10 [¢— Peripheral 2 Output
11 [¢— Peripheral 3 Output
High-Impedance
01
0

4€— Peripheral 1 Output Enable

4¢— Peripheral 2 Output Enable
[4— Peripheral 3 Output Enable

Output Control
«—]| GPxDIR (latch) |

0 = Input, 1 = Output

(=

1
1

1

|:| = Default at Reset

A, xfRFEuO , A B. i, GPxDIR 2% GPADIR 5% GPBDIR &f74: , £ T M —ME1ras |, ME T ik #1052 GPIO 3| .

TEAA R B A7 2% 057 B 17 ] GPXDAT 877/ HL

C. XE—/EH GPIO ZHE M FHER . FALpTA RI#TTHTH4E GPIO 51, A 5%5 It E AL | %Sl TMS320x2833x .
TMS320x2823x L t1Z HI#HERZHFH H il “ REfEHIMm w7 —,

& 8-18. GPIO MUX HiEE

w
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W E SRR 88 > GPIO 5111, GPIO 2 il M i 25 47 4% 2 Wt 3 Sh it 1, LAMEAE 27 47 a5 L SEIL 32 frizty ([
16 f7i817 ) « % 8-17 &yn | GPIO AfA7- &t .

% 8-17. GPIO HE%

&H M [ K xte) | UL
GPIO ##% 45 ( % EALLOW {347 )
GPACTRL 0x6F80 2 GPIO A &% 474% ( GPIOO % 31)
GPAQSEL1 OX6F82 2 GPIO A [R5E#iE# 1 %7 /74% ( GPIO0 % 15 )
GPAQSEL2 Ox6F84 2 GPIO A [R5 #%i%% 2 % 474% (GPIO16 & 31)
GPAMUX1 OX6F86 2 GPIO A Z BT H#% 1 %7 174% ( GPIO0 % 15 )
GPAMUX2 0x6F88 2 GPIO A 2B %% 2 % 474% (GPIO16 & 31)
GPADIR OX6F8A 2 GPIO A J5 1 %5 474% ( GPIOO % 31)
GPAPUD 0x6F8C 2 GPIO A LHi%kH 777748 ( GPIOO % 31)
ey 0x6F8E-0x6F8F 2
GPBCTRL 0X6F90 2 GPIO B #x:1i % 47-4% ( GPIO32 % 63 )
GPBQSEL1 0x6F92 2 GPIO B [R5 #%i%# 1 % 474%% ( GPIO32 & 47 )
GPBQSEL2 Ox6F94 2 GPIOB & i F% 2 777748 ( GPI048 % 63 )
GPBMUX1 0x6F96 2 GPIO B MUX 1 %7 77-4% ( GPIO32 % 47 )
GPBMUX2 0X6F98 2 GPIO B MUX 2 %77 % ( GPIO48 % 63 )
GPBDIR 0X6F9A 2 GPIO B Jj %74} ( GPIO32 % 63 )
GPBPUD 0x6F9C 2 GPIO B Lfu#kH %174+ ( GPIO32 % 63 )
{8y OXBF9E-OX6FAS5 8
GPCMUX1 OX6FA6 2 GPIO C MUX1 % {7.4% ( GPIOB4 % 79)
GPCMUX2 OX6FA8 2 GPIO C MUX2 #{74% ( GPIO80 % 87 )
GPCDIR OX6FAA 2 GPIO C J7 7% 17 8% (GPI064 % GPIO 87)
GPCPUD OX6FAC 2 GPIO C k7717 4% ( GPIO64 % 87 )
ey OX6FAE - Ox6FBF 18
GPIO H#E %7788 ( A3 EALLOW ¥ )
GPADAT 0x6FCO 2 GPIO A ¥Jii %5 7245 ( GPIOO % 31)
GPASET 0x6FC2 2 GPIO A #i#i4E %5 7748 ( GPIOO % 31)
GPACLEAR Ox6FC4 2 GPIO A ¥iii& 25 7245 ( GPIOO % 31)
GPATOGGLE 0x6FC6 2 GPIO A HiB 127 7748 ( GPIOO % 31 )
GPBDAT 0x6FC8 2 GPIO B ¥y % ##4% ( GPIO32 % 63 )
GPBSET Ox6FCA 2 GPIO B #fi# #5e #7745 ( GPIO32 % 63 )
GPBCLEAR 0x6FCC 2 GPIO B ¥ii& % 7245 ( GPIO32 % 63 )
GPBTOGGLE Ox6FCE 2 GPIO B Hidfi D14 %7 7748 ( GPIO32 % 63 )
GPCDAT 0x6FDO 2 GPIO C #¥ % £ 4% ( GPIO64 % 87 )
GPCSET 0x6FD2 2 GPIO C i % %5 #7455 ( GPIOB4 % 87 )
GPCCLEAR 0x6FD4 2 GPIO C #¥ bR 7745 ( GPI064 % 87 )
GPCTOGGLE 0x6FD6 2 GPIO C ¥ ) #: %5 7745 ( GPIO64 % 87 )
e 0x6FD8-0x6FDF 8
GPIO HMIARIIFEIR AL F IS ( 3 EALLOW R4 )

GPIOXINT1SEL OX6FEO 1 XINT1 GPIO % Nk 77 7748 ( GPIO0 % 31)
GPIOXINT2SEL OX6FE1 1 XINT2 GPIO #ir N i 4% % 774 ( GPIOO & 31 )
GPIOXNMISEL OX6FE2 1 XNMI GPIO i Nk #75 77.4% ( GPIOO % 31)
GPIOXINT3SEL OX6FE3 1 XINT3 GPIO % N i 4% %5 /745 ( GPIO32 % 63 )
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% 8-17. GPIO #F£7% (continued)

R Hihk KA (x16) iEA
GPIOXINT4SEL Ox6FE4 1 XINT4 GPIO % A% {7 4% ( GPIO32 % 63 )
GPIOXINT5SEL OX6FE5 1 XINT5 GPIO 4 \j#£% 72 ( GPIO32 % 63 )
GPIOXINT6SEL OX6FES 1 XINT6 GPIO i A% {7 4% ( GPIO32 % 63 )
GPIOINT7SEL OX6FE7 1 XINT7 GPIO 4 \E#% 7% ( GPIO32 % 63 )
GPIOLPMSEL OX6FES 2 LPM GPIO 147 {72 ( GPIO0 % 31)
e OX6FEA-OX6FFF 22
% 8-18. GPIO 5 &AM A s
e A iR eni=
GPADIR
gﬁﬁgg GPAMUX1 GPIOX PER1 PER2 PER3
o GPAQSEL1 GPAMUX1 = 0,0 GPAMUX1=0,1 | GPAMUX1=1,0 | GPAMUX1=1,1
GPATOGGLE
0 1,0 GPIOO (1/0) EPWMIA (O) e e
1 3,2 GPIOA (1/0) EPWM1B (O) ECAP6 (I/0) MFSRB (1/0)
2 54 GPIO2 (I/0) EPWM2A (O) e e
3 7.6 GPIO3 (I/0) EPWM2B (O) ECAP5 (1/0) MCLKRB (1/0)
QUALPRDO
4 9,8 GPI04 (1/0) EPWM3A (O) [ [
5 11,10 GPIO5 (1/0) EPWM3B (0) MFSRA (I/0) ECAP1 (/0)
6 13,12 GPIO6 (I/0) EPWM4A (O) EPWMSYNCI (1) | EPWMSYNCO (O)
7 15, 14 GPIO7 (I/0) EPWM4B (O) MCLKRA (1/O) ECAP2 (I/0)
8 17,16 GPIOS (I/0) EPWMS5A (O) CANTXB (O) ADCSOCAO(0)
9 19, 18 GPIO9 (I/0) EPWMSB (O) SCITXDB (0) ECAP3 (I/0)
10 21,20 GPIO10 (1/0) EPWMBGA (O) CANRXB (1) ADCSOCBO(0)
11 23, 22 GPIO11 (1/0) EPWMSB (O) SCIRXDB (1) ECAP4 (1/0)
QUALPRD1 /M€
12 25, 24 GPIO12 (I/0) TZA() CANTXB (0) MDXB (0)
13 27, 26 GPIO13 (I/0) 20) CANRXB (I) MDREB (1)
14 29, 28 GPIO14 (1/0) TZ3 (1) XHOLD () SCITXDB (0) MCLKXB (1/0)
15 31,30 GPIO15 (I0) | TZ4 (Iy XHOLDA (O) | SCIRXDB (1) MFSXB (I/0)
g::clleUE)i_zz GPAMUX2=0,0 | GPAMUX2=0,1 | GPAMUX2=1,0 | GPAMUX2=1,1
16 1,0 GPIO16 (1/0) SPISIMOA (1/0) CANTXB (O) TZ5()
17 3,2 GPIO17 (1/0) SPISOMIA (1/0) CANRXB (1) TZ6()
18 54 GPIO18 (I/0) SPICLKA (/) SCITXDB (0) CANRXA (1)
19 7.6 GPIO19 (1/0) SPISTEA(I/O) SCIRXDB (1) CANTXA (0)
QUALPRD2
20 9,8 GPI020 (1/0) EQEP1A (1) MDXA (O) CANTXB (0)
21 11,10 GPI021 (I/0) EQEP1B (1) MDRA (1) CANRXB (1)
22 13,12 GPI022 (I/0) EQEP1S (1/0) MCLKXA (I/0) SCITXDB (0)
23 15, 14 GPI023 (/0) EQEPAI (/0) MFSXA (1/0) SCIRXDB (1)
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% 8-18. GPIO & A %41 & %34 % (continued)
AAEARAL S i
GPADIR
gﬁﬁgél GPAMUX1 GPIOXx PER1 PER2 PER3
GPACLR GPAQSEL1 GPAMUX1 = 0,0 GPAMUX1 =0, 1 GPAMUX1=1,0 GPAMUX1=1,1
GPATOGGLE
24 17,16 GP1024 (1/0) ECAP1 (1/0) EQEP2A (1) MDXB (O)
25 19, 18 GPI1025 (1/0) ECAP2 (1/0) EQEP2B (l) MDRB (1)
26 21,20 GPI1026 (1/0) ECAP3 (I/0) EQEP2I (1/0) MCLKXB (1/0)
27 23,22 GPI1027 (1/0) ECAP4 (1/0) EQEP2S (1/0) MFSXB (I/0)
QUALPRD3 —
28 25,24 GPI1028 (1/0) SCIRXDA (I) XZCS6(0)
29 27, 26 GPI1029 (1/0) SCITXDA (O) XA19(0)
30 29, 28 GPIO30 (I/0) CANRXA (1) XA18(0)
31 31,30 GPIO31 (I/O) CANTXA (O) XA17(0)
% 8-19. GPI0O-B 5 Al 8841 Bt BEFHE %
A AP
GPBDIR
g::ggél GPBMUX1 GPIOXx PER1 PER2 PER3
GPBCLR GPBQSEL1 GPBMUX1=0, 0 GPBMUX1 =0, 1 GPBMUX1=1,0 GPBMUX1=1,1
GPBTOGGLE
0 1,0 GPI1032(1/0) SDAA (I/oc)y™M EPWMSYNCI (1) ADCSOCAO (0)
1 3,2 GPI033(1/0) SCLA (/oc)" EPWMSYNCO (O) ADCSOCBO (0)
2 54 GPI0O34 (I/0) ECAP1 (1/O) XREADY (1)
3 7,6 GPI035(1/0) SCITXDA (O) XR/'W (O)
QUALPRDO —
4 9,8 GPI1036(1/0) SCIRXDA (1) XZCS0(0)
5 11,10 GPIO37(1/0) ECAP2 (1/0) XZCS7 (O)
6 13,12 GPI038(1/0) XWEO(O)
7 15, 14 GPIO39(1/0) XA16(0)
8 17,16 GPI1040(1/0) XA0/ XWET (O)
9 19, 18 GPI1041 (I/0) XA1(0)
10 21,20 GP1042(1/0) . XA2(0)
1 23,22 GP1043(1/0) XA3(0)
QUALPRD1
12 25,24 GP1044(1/0) XA4(0)
13 27,26 GPI045 (I/0) XA5(0)
14 29, 28 GPI1046(1/0) XA6(0)
15 31,30 GPI1047(1/0) XA7(0)
c?:BB(lnwsUé_zz GPBMUX2=0,0 GPBMUX2 =0, 1 GPBMUX2=1,0 GPBMUX2=1,1
16 1,0 GP1048 (I/0) ECAPS5 (1/0) XD31(l/O)
17 3,2 GPI1049 (I/0) ECAPG (1/O) XD30 (I/0)
18 54 GPIO50 (I/0) EQEP1A (1) XD29 (1/0)
19 7,6 GPIO51 (I/0) EQEP1B (1) XD28 (1/0)
QUALPRD2
20 9,8 GPIO52 (I/0) EQEP1S (I/O) XD27 (1/0)
21 11,10 GPIO53 (I/0) EQEP1I (1/O) XD26 (1/0)
22 13,12 GPI0O54 (I/0) SPISIMOA (I/0) XD25 (1/0)
23 15, 14 GPIO55 (I/0) SPISOMIA (I/0) XD24 (1/0)
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# 8-19. GPI0-B & A # 4 &% #F5EFE (continued)

FEERPL SR
GPBDIR
gﬁggg‘: GPBMUX1 GPIOx PER1 PER2 PER3
GPBCLR GPBQSEL1 GPBMUX1=0,0 GPBMUX1=0,1 GPBMUX1=1,0 GPBMUX1=1,1
GPBTOGGLE
24 17,16 GPIO56 (1/0) SPICLKA (1/0) XD23 (1/0)
25 19, 18 GPIO57 (1/0) SPISTEA(//O) XD22(1/0)
26 21, 20 GPIO58 (I/0) MCLKRA (1/O) XD21 (I/0)
27 23, 22 GPIO59 (1/0) MFSRA (I/0) XD20 (I/0)
QUALPRD3
28 25, 24 GPI060(I/0) MCLKRB (1/0) XD19(l/0)
29 27,26 GPI061 (1/0) MFSRB (1/0) XD18 (I/0)
30 29, 28 GPI062 (I/0) SCIRXDC (1) XD17 (1/O)
31 31,30 GPI063 (I/0) SCITXDC (O) XD16 (1/O)
1) Fiw
K 8-20. GPIO-C & FI#3 /ML HRAE
AT S
GPCDIR
g::ggg SPCMUXT GPIOX & PER1 PER2 5, PER3
GPCCLR GPCMUX1=0,0E% 0, 1 GPCMUX1=1,0%%1, 1
GPCTOGGLE
0 1,0 GPI1064 (1/0) XD15 (1/0)
1 3,2 GPI085 (1/0) XD14 (1/0)
2 5,4 GPI066 (1/0) XD13 (I/0)
3 7,6 GPI067 (I/0) XD12 (1/0)
e Hrh
4 9,8 GPI068 (I/0) XD11 (I/0O)
5 11,10 GPI0O69 (1/0) XD10 (I/0)
6 13,12 GPIO70 (I/0) XD9 (1/0)
7 15, 14 GPIO71 (1/0) XD8 (1/0)
8 17,16 GPIO72 (1/0) XD7 (1/0)
9 19, 18 GPIO73 (I/0) XD6 (1/0)
10 21,20 GPIO74 (I/0) XD5 (I/0)
1 23,22 GPIO75 (1/0) XD4 (1/0)
e Hrh
12 25,24 GPI076 (I/0) XD3 (1/0)
13 27,26 GPIO77 (1/0) XD2 (1/0)
14 29, 28 GPIO78 (I/0) XD1 (1/0)
15 31, 30 GPIO79 (1/0) XDO (1/0)
GPCMUX2 GPCMUX2=0,05%0, 1 GPCMUX2=1,0E¢ 1,1
16 1,0 GPI080 (I/0) XA8 (0)
17 3,2 GPI081 (1/0) XA9 (O)
18 5,4 GP1082 (I/0) XA10 (0)
19 7,6 GPI083 (I/0) XA11(0)
R 20 9,8 GP1084 (1/0) XA12 (0)
21 11,10 GPI085 (I/0) XA13 (0)
22 13,12 GPI1086 (1/0) XA14 (O)
23 15, 14 GPI087 (I/0) XA15 (0)
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it GPxQSEL1/2 Zif7ds , P ol MPUANIE T A —A GPIO 5 ik 4 N\ IR & 1258

« {X[FIZ 3] SYSCLKOUT (GPXQSEL1/2 =0, 0) ; X2 & ALK T GPIO 5| I ERIAME |, & R BG5S H
# % ARG B (SYSCLKOUT).

o HEFISREEE ORIMRE (GPXQSEL1/2=0,1f11,0) : EWER T |, MIANE SSERS | RS0 4
(SYSCLKOUT) J& , i fi e e AT IR & |, R4 e AN K AE2 L.

Time Between Samples

GPyCTRL Reg

Input Signal
@ SYNC Qualification ——» Qualified by
3 or 6 Samples

GPxQSEL

SYSCLKOUT

Number of Samples

& 8-19. fiff F R E O HIRE -

« RFEEAH GPxCTRL #7725 W) QUALPRD 17455 3f HalfE—41 8 Me 5 kT il E . C KRN G S
e T 24 SYSCLKOUT JE#H. RFEE A 3 MEARDL 6 MEATE , RA MFTA AWK 8-19 (6 FEAR
) FaRaimE (4N 084N 1) i, A kERK.

« A (GPXQSEL1/2 =1,1) : WAL FTFFL N AT M (FESMENTATHED ) .

e LR B R HEN , DR T |, TR S B 2124 GPIO 51|, BEAh , H— A
FSARPOEFN , RAGESREE A 0 B 1IRE , IKAMIITE -
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8.2.14 SMHE O (XINTF)
ARHR 5y TR ELNER T 7F 2833x/2823x # SL LA AMEE 11 (XINTF).
XINTF &—MEZ I AN R D BL |, ER AT 2812 XINTF. XINTF 2B 2] 8-20 TR i =4 2 X 5.

Data Space Prog Space
0x0000-0000 ' T :
| ! < XD[31:0] >
| | XA[19:0] >
0x0000-4000 XINTF Zone 0 XZCS0 >
(8K x 16) 4
0x0000-5000 ! : .
0x0010-0000 o
x XINTF Zone 6 XZCS6 .
(1M x 16) v
0x0020-0000 XINTF Zone 7 XZCS7 -
(1M x 16) ”
0x0030-0000 ' | . XAO/XWEA >
5 ! : XWEO .
1 1 1 |
! : | XRD >
1 1 1 o |
| | | XRIW -
! '« XREADY
f 1 | X
! | '« XHOLD
| 1 [l
! | | XHOLDA >
1 1 1 |
: | ! XCLKOUT .
U T L

A BT N R A AR SERPRE . B AMGRFIN R | I H BT B — M5 DS U7 R, i DO s B IS fr . XStk
A SEBLBIIR 2 SN A A A AN TR AR

B. 1-5 XHLREHI TRKHIY

C. X#0,6,M7 —EHEH.

P 8-20. shEREE O T HER]
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& 8-21 FIE] 8-22 o T LA 16 fir 0 32 fre s gk XINTF 3% , 8] T XA0 f1 XWE1 (15 5 Thas & a2 ¥
AR E AL . % 8-21 %€ X T XINTF [t & Fl4% | 27 /7 2% o
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XINTF
. External XREADY
16-bits wait-state
1 generator XCLKOUT
cs XZCS0, XZCS6, XZCS7
A(19:1) |G XA(19:1)
A(0) XAO/XWE1T
OE XRD
WE XWEO
L D(15:0) K S xp(15:0)
A 8-21. ALK 16 LI EHE B4k XINTF &8s
XINTF
External XREADY
hi wait-state
Low 16-bits generator XCLKOUT
CS <—|
A(18:0) [ XA(19:1)
OE XRD
WE XWEO
D(15:0) K S xp(15:0)
High 16-bits
A(18:0) K
cs XZCS0, XZCS6, XZCS7
OE
WE XAO/XWET
WE (select XWE1)
D(31:16) K S xD(31:16)

Kl 8-22. B17U ) 32 FrFHE S48 XINTF 8
% 8-21. XINTF B B A 2 728 i i

A5 Hib: K/ (x16) W
XTIMINGO 0x00-0B20 2 XINTF Er /75, X3 0
XTIMING6(" 0x00-0B2C 2 XINTF e 2 /78% , X 6
XTIMING7 0x00-0B2E 2 XINTF Enf #7288 , X3 7
XINTCNF2(2) 0x00-0B34 2 XINTF Bt & %17 4%
XBANK 0x00-0B38 1 XINTF Hizh| &7 e
XREVISION 0x00-0B3A 1 XINTF BT A 25 77 8%
XRESET 0x00-0B3D 1 XINTF &7 % 7 4%

(1)

XTIMING1-XTIMING5 k4 BATRE , HurBa A,

(2) XINTCNF1 #iffe , Huisa .
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8.3 N TEHLE

e 8-23 F[E 8-25 h, LU HIMIE] -

© NAFHRATY R

o HNEWTO, AN, AMBET 2, FIAMAEIT 3 PIAFRLES RRTRWE A AE . — AN P RE R AN RE DS )X L Ab T RE P
2% [ P £ P A7 L5

o P EWE CSEEERE” PIRFERAT , TARRAFIUKENT . B2 HAER  HSR
TMS320x2833x. TMS320x2823x LM 1417 H# e R ZHFH I “ KRGIEHIF R W7 —&.

© RREWAFIX 2 EALLOW R4 LARG IRL B 2 5 MRS N .

« {7 0x380080-0x38008F 7 ADC KHEFEF. A P 4ift.

o HN5R eCAN B R AE R A | 42451 RAM ( LAM. MOTS. MOTO Fl#B4 RAM ) 7] FI{E# ] RAM.
SEHLIX —hBE , CAN R4 R 5
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Block .
Start Address On-Chip Memory External Memory XINTF
Data Space Prog Space Data Space Prog Space
0x00 0000
x MO Vector - RAM (32 x 32)
(Enabled if VMAP = 0)
0x000040 7777 MO SARAM (1Kx 16) |
0x00 0400 M1 SARAM (1K x 16)
0x00 0800 Peripheral Frame 0
0x00 0D0O -
PIE Vector - RAM
(256 x 16)
(Enabled if Reserved
VMAP =1,
ENPIE = 1)
B 0x00 0E00 Peripheral Frame 0
s 0x00 2000
& —
Reserved XINTF Zone 0 (4K x 16, XZCS0)
‘g AR (Protected) DMA-Accessible
a 0x00 5000
<t Peripheral Frame 3
© % (Protected) DMA-Accessible
22 0x00 6000
-3 Peripheral Frame 1
": (Protected) Reserved
= 0x00 7000
% Peripheral Frame 2
3 (Protected)
0x00 3000 L0 SARAM (4K x 16, Secure Zone, Dual-Mapped)
0x00 9000 L1 SARAM (4K x 16, Secure Zone, Dual-Mapped)
Reserved
0x00 A000 L2 SARAM (4K x 16, Secure Zone, Dual-Mapped)
0x00 B00O
x L3 SARAM (4K x 16, Secure Zone, Dual-Mapped)
0x00 C000
x L4 SARAM (4K x 16, DMA-Accessible)
0x00 D000 L5 SARAM (4K x 16, DMA-Accessible)
0x00 E000 L6 SARAM (4K x 16, DMA-Accessible)
0x00 F000 L7 SARAM (4K x 16, DMA-Accessible)
0x01 0000
Reserved XINTF Zone 6 (1M x 16, XZCS6) (DMA-Accessible)
XINTF Zone 7 (1M x 16, XZCS7) (DMA-Accessible)
0x30 0000 FLASH (256K x 16, Secure Zone)
0x33 FFF8 128-bit Password
0x34 0000 Reserved
0x38 0080 ADC Calibration Data and PARTID (Secure Zone)
0x38 0091
Reserved
0x38 0400
User OTP (1K x 16, Secure Zone)
0x38 0800
Reserved
0x3F 8000
L0 SARAM (4K x 16, Secure Zone, Dual-Mapped)
FP 0x3F 9000 L1 SARAM (4K x 16, Secure Zone, Dual-Mapped)
S o Reserved
28 0x3F A000
3 g_‘g- L2 SARAM (4K x 16, Secure Zone, Dual-Mapped)
w
< E F B!
.:§:7§ © 0x3F B00O L3 SARAM (4K x 16, Secure Zone, Dual-Mapped)
N 0x3F C000
ﬁ o Reserved
=~ 0x3F E000
Boot ROM (8K x 16)
Ox3FFFCO [T T Tannn I nnn T n Tt
BROM Vector - ROM (32 x 32)
(Enabled if VMAP = 1, ENPIE = 0)
LEGEND:

l:l Only one of these vector maps-M0 vector, PIE vector, BROM vector- should be enabled at a time.

| 8-23. F28335. F28333. F28235 Py 7Emtst

0x00 4000

0x00 5000

0x10 0000
0x20 0000
0x30 0000
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Block

Start Address

0x00 0000

0x00 0040
0x00 0400
0x00 0800

0x00 0D00

0x00 0OE00
0x00 2000

0x00 5000

Low 64K
(24x/240x Equivalent Data Space)

0x00 6000

0x00 7000

0x00 8000
0x00 9000
0x00 A000
0x00 B00O
0x00 C000
0x00 D000

0x00 E000

0x00 FO00
0x01 0000

0x32 0000
0x33 FFF8

0x34 0000
0x38 0080

0x38 0091
0x38 0400
0x38 0800
0x3F 8000
0x3F 9000
0x3F A000

0x3F B000

High 64K
(24x/240x Equivalent

0x3F C000

Program Space)

0x3F E000

0x3F FFCO

LEGEND:

On-Chip Memory

External Memory XINTF

Data Space Prog Space

Data Space Prog Space

MO Vector - RAM (32 x 32)
(Enabled if VMAP = 0)

MO0 SARAM (1K x 16)

M1 SARAM (1K x 16)

Peripheral Frame 0

PIE Vector - RAM
(256 x 16)
(Enabled if
VMAP =1,
ENPIE = 1)

Reserved

Peripheral Frame 0

Reserved

Reserved

XINTF Zone 0 (4K x 16, XZCS0)
(Protected) DMA-Accessible

Peripheral Frame 3
(Protected)
DMA-Accessible

Peripheral Frame 1
(Protected)

Reserved

Peripheral Frame 2
(Protected)

L0 SARAM (4K x 16, Secure Zone, Dual-Mapped)

L1 SARAM (4K x 16, Secure Zone, Dual-Mapped)

L2 SARAM (4K x 16, Secure Zone, Dual-Mapped)

L3 SARAM (4K x 16, Secure Zone, Dual-Mapped)

L4 SARAM (4K x 16, DMA-Accessible)

L5 SARAM (4K x 16, DMA-Accessible)

L6 SARAM (4K x 16, DMA-Accessible)

L7 SARAM (4K x 16, DMA-Accessible)

Reserved

Reserved

XINTF Zone 6 (1M x 16, XZCS6) (DMA-Accessible)

XINTF Zone 7 (1M x 16, XZCS7) (DMA-Accessible)

FLASH (128K x 16, Secure Zone)

128-bit Password

Reserved

ADC Calibration Data and PARTID (Secure Zone)

Reserved

User OTP (1K x 16, Secure Zone)

Reserved

L0 SARAM (4K x 16, Secure Zone, Dual-Mapped)

L1 SARAM (4K x 16, Secure Zone, Dual-Mapped)

L2 SARAM (4K x 16, Secure Zone, Dual-Mapped)

L3 SARAM (4K x 16, Secure Zone, Dual-Mapped)

Reserved

Boot ROM (8K x 16)

BROM Vector - ROM (32 x 32)
(Enabled if VMAP = 1, ENPIE = 0)

Reserved

I:I Only one of these vector maps-M0 vector, PIE vector, BROM vector-should be enabled at a time.

8-24. F28334 , F28234 LS

0x00 4000
0x00 5000

0x10 0000
0x20 0000
0x30 0000

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1

161


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCS889
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS889Q&partnum=TMS320F28335
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1

TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333 .

TMS320F28332, TMS320F28235, TMS320F28235-Q1 13 TEXAS
TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1 INSTRUMENTS
ZHCS889Q - JUNE 2007 - REVISED AUGUST 2022 www.ti.com.cn
StartBE(;:cli(ress On-Chip Memory External Memory XINTF
Data Space Prog Space Data Space Prog Space
0x00 0000

MO Vector - RAM (32 x 32)
(Enabled if VMAP = 0)

0x00 0040 M0 SARAM (1K x 16)
0x00 0400 M1 SARAM (1K x 16)
0x00 0800
Peripheral Frame 0
Reserved
0x00 0D00 PIE Vector - RAM
(256 x 16)
(Enabled if Reserved
VMAP =1,
I ENPIE = 1)
o
©
& 0x00 0E00 Peripheral Frame 0
] 0x00 2000
8 Reserved XINTF Zone 0 (4K x 16, XZCS0) 0x00 4000
xg (Protected) DMA-Accessible 0x00 5000
P 3] 0x00 5000
28 Peripheral Frame 3
33 (Protected) DMA-A
g 0x00 6000 -
x Peripheral Frame 1 R d
S (Protected) SRR
[ 0x00 7000
3 Peripheral Frame 2
o (Protected)
0x00 8000

L0 SARAM (4K x 16, Secure Zone, Dual-Mapped)

Reserved
0x00 9000 L1 SARAM (4K x 16, Secure Zone, Dual-Mapped)

0x00 A000 L2 SARAM (4K x 16, Secure Zone, Dual-Mapped)
0x00 B00O
. L3 SARAM (4K x 16, Secure Zone, Dual-Mapped)
0x00 €000 L4 SARAM (4K x 16, DMA-Accessible)
D
0x00 D000 L5 SARAM (4K x 16, DMA-Accessible)
0x00 E000
[ . 0x10 0000
XINTF Zone 6 (1M x 16, XZCS6) (DMA-Accessible)
Reserved 0x20 0000
XINTF Zone 7 (1M x 16, XZCS7) (DMA-Accessible) 0x30 0000
0x33 0000
FLASH (64K x 16, Secure Zone)
Ox33 FFF8 ' ———————— T T T T T T T
128-bit Password
0x34 0000 Reserved
0x38 0080
ADC Calibration Data and PARTID (Secure Zone)
0x38 0091
Reserved
0x38 0400
User OTP (1K x 16, Secure Zone)
0x38 0800
Reserved
0x3F 8000
L0 SARAM (4K x 16, Secure Zone, Dual-Mapped)
0x3F 9000
t x L1 SARAM (4K x 16, Secure Zone, Dual-Mapped)
+3 0x3F A000 SRS
« _2 § L2 SARAM (4K x 16, Secure Zone, Dual-Mapped)
g 3
on 0x3F B000
2 w e x L3 SARAM (4K x 16, Secure Zone, Dual-Mapped)
=X 0x3F C000
I3
3 & Reserved
o
0x3F E000
Boot ROM (8K x 16)
Ox3FFFCO |~ T T TTIITTTIIIII
BROM Vector - ROM (32 x 32)
(Enabled if VMAP = 1, ENPIE = 0)
LEGEND:
l:l Only one of these vector maps-M0 vector, PIE vector, BROM vector-should be enabled at a time.
8-25. F28332 , F28232 N f7HL4T
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% 8-22. F28335. F28333. F28235 H[)AfEH X Hhihk
ik TR P AR 2 ]

0x30 0000-0x30 7FFF

X H (32K x 16)

0x30 8000-0x30 FFFF

X G (32K x 16)

0x31 0000-0x31 7FFF

X F (32K x 16)

0x31 8000-0x31 FFFF

Ji#IX E (32K x 16)

0x32 0000-0x32 7FFF

FIX D (32K x 16)

0x32 8000-0x32 FFFF

Ji[X C (32K x 16)

0x33 0000-0x33 7FFF

FX B (32K x 16)

0x33 8000-0x33 FF7F

0x33 FF80-0x33 FFF5

0x33 FFF6-0x33 FFF7

X A (32K x 16)
L AR 22 AR
422 0x0000

EIR=ENEEV N R
((TERCALZRTE Y A2 )

Y
0x33 FFF8-0x33 FFFF (128 1) ( REHEHEE )
% 8-23. F28334 , F28234 [N 725 X ff it
Huhk 5 BRI

0x32 0000-0x32 3FFF

FiX H (16K x 16)

0x32 4000-0x32 7FFF

FX G (16K x 16)

0x32 8000-0x32 BFFF

FiX F (16K x 16)

0x32 C000-0x32 FFFF

X E (16K x 16)

0x33 0000-0x33 3FFF

X D (16K x 16)

0x33 4000-0x33 7FFFF

X C (16K x 16)

0x33 8000-0x33 BFFF

FilX B (16K x 16)

0x33 C000-0x33 FF7F

0x33 FF80-0x33 FFF5

0x33 FFF6-0x33 FFF7

0x33 FFF8-0x33 FFFF

X A (16K x 16)

2 fg
RG2S |, ZmfE % 0x0000
SIRERNFEND L
( FEMLAE AR AR 4 )
ARG (128 47 )

( NERFENEE)

3 8-24. F28332 , F28

232 HRAF B X ik

HuhtvE R

FEFPAIEE R

0x33 0000-0x33 3FFF

Jii[X D (16K x 16

0x33 4000-0x33 7FFFF

FIX C (16K x 16

0x33 8000-0x33 BFFF

)
)
Jii[X B (16K x 16)

0x33 C000-0x33 FF7F
0x33 FF80-0x33 FFF5
0x33 FFF6-0x33 FFF7
0x33 FFF8-0x33 FFFF

JHIX A (16K x 16)
2 ff RS 22 AR | 422 0x0000
SISEWNMANO S (RS T84 )

TAET (128 1) (FEHEALE)
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&1

o RS2 A B HEAT R TR, Ox33FF80 % 0x33FFF5 2 [A] (1 Itk 35 76 5 FH VE R AR i B 4
Pio XL B AL N 0x0000.

o LR RAE ACHD 24, Hilik Ox33FF80 % 0x33FFEF n] F TS s . ik Ox33FFFO &
Ox33FFF5 NEFE IR |, AR AL SR PR

2 8-25 SR AT Ab PR IX B Py A7 Lk

+ 8-25. bR AENREIE

Mk =
=) RIGZ4AZER
0x33FF80 - Ox33FFEF e
: : Fi| 0x0000 375 ISR €
0x33FFFO - 0x33FFF5 RS

SR 1, et 2, LR AN 3 e i — 2 DA IR e B RO 52 ORI ) H N AN e . 2 AR U OR T
B LEHL 5 ] G SR P TR 1 — . H1 T C28x 2k, FERSANIF P A7 B U BT IS N ERIE R BLFE CPU
WA 2 BRI o X 2 BRSNS B AR, FERSR R R, AR SN SR A (SR P
IRHIHFE ) o C28x CPU SCFF— MR, XA, AT — AW AF XIEEAT DRI, DR DR R A 1T
ARG TR B R A (ARG T AN E I IR IEZAT ) AR MR T g AE |, JFE , SRETIL T, e
DRI BT ) DX 4
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AT 77 KA AN T N AE ISR DX I A A 7] 25 (8] R S5 AR IR S
& 8-26. HIPRE
MO 1 M1 SARAM 0 - Z5:4% i
SM% i 0 0-%f5 (BN) 0 - %54 (L)
1- SRR (B ) TR (SN
AN 3 0-%F (BAN) 0-%F (BN) % CPU #1 DMA Z |81 h5E.
2 - S5RF () 1- AR (BIK )
Ahsin 1 0-%fF (BN) Tej il JEIATT B A BRI AN R R
2 - S50 (L) MR 1 B ARESE (WY ) BAKET—A 1 g
frrh (1 FHEER )
A 2 0-%fF (BN) yil [&5] 52 JE AN AT AN
2 - S0 ()
LO SARAM 0 - Z4% T ] B RE A CPU i
L1 SARAM
L2 SARAM
L3 SARAM
L4 SARAM 0 - SR80l (L) 0 - %f¥ % CPU 1 DMA 2 [ 3% 75 o
L5 SARAM 0- %R (5N )
L6 SARAM 1- SRETHE ()
L7 SARAM 1- S5 H (5N)
XINTF EE e iWiT XTIMING %17 28 4m iR el it 448 XREADY (559 & | &
e RGN FE R
XTAE XINTF ERISEIRAISEAN , 1 - RAESMIEI L 5
HRPIRA
0- 5EAGMEE N | 0- BN EHME |0 - B0E 5 A I B E0 B N /NS fr .
/NG N NN B8 CPU #1 DMA Z [I3%A rhgE. 4[FI 24X DMA FI CPU
(PP5e) B, 3501 R HIRER T AR .
oTP ] 4R Ty H IR A7 2 A7 2R T
1 - B/NERE 1- iﬁ%:%iﬁ%t*ﬁ)nfwﬂmid\%&u FIFE— N 1) CPU AR
R EPAT 1 SRR
FE2 CIE 7 il EE] l‘ﬂﬁ%“rﬁ%‘ﬁ&% .
1 - WA/ NERHE TR T i A VF O - S/ NEEAF
1 - BN/ NERE
BEMLEA = TS
A7 T 16 - S5 TV T B S PRS2 [ 2 1
51 % - ROM 1- S fs T i ] 0 - S5 TR SE I

(1) DMA HA—A 4 DRI/ IFEE .
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8.4 AL

MRS UMM B A A 2 ) o IR B2 (] 3 2R

AR O XSG ELE LT 31 CPU A7 ay B e bkt BARIE S 3k 8-27.

AT 1 XS B 2 32 AL AMEE 2RI AR

%7‘5 %% 8-28.
AT 2 X B 2 16 A7 AN 2RI AR
E5 WK 8-29.
AhsET 3 lekb L 1) 32 v iEIE DMA o5 M I AME S 2R 1AM . 1B S 3R 8-30,
R 8-27. ST 0 FFAFER
&F() Huhl3 B KA (x 16) Vi ] 224 (2)

S A B 2 A 5 0x00 0880-0x00 09FF 384 = EALLOW {##
INTE 17 2 0) 0x00 0A80-0x00 OADF 96 % EALLOW {47
PR 22 A 25 17 5% 0x00 OAE0-0x00 OAEF 16 = EALLOW {4
ADC Zifras ( AUBLET ) = 4
0 745 (DMA) . 1 2% (CPU) , 53 0x00 0B00-0x00 OBOF 16 Rz EALLOW {3
XINTF 274 0x00 0B20-0x00 OB3F 32 Z EALLOW ¥
ZF;L: i E$ 0, CPU TN %% 1, CPU i3 2 % 0x00 0C00-0x00 OC3F 64 % EALLOW R4
PIE %748 0x00 0CE0-0x00 OCFF 32 A2 EALLOW {4
PIE &% 0x00 0D00-0x00 ODFF 256 % EALLOW {4
DMA #1724 0x00 1000-0x00 11FF 512 Z EALLOW {i#

Tt O HF ) 25 77 8% S0 16 AR 32 Azt .

WA AE A% EALLOW {147/ , IBA7E EALLOW F5
AR

N7 25 778 32 B4 CRD 22 455 (CSM) AR

M
@)

(©)

LPAHITHI G AABERIAT . EDIS 152 2EHI 5N LABT L AR st R B BUR o7

& 8-28. Shikmi 1 A4
£y i hE K/ (x 16)
eCAN-A ZH17#% 0x00 6000-0x00 61FF 512
eCAN-B 7 17-4% 0x00 6200 - 0x00 63FF 512
ePWM1 + HRPWM1 27 {78} 0x00 6800-0x00 683F 64
ePWM2 + HRPWM2 75 {7 4% 0x00 6840-0x00 687F 64
ePWM3 + HRPWM3 27 {74} 0x00 6880-0x00 68BF 64
ePWM4 + HRPWM4 25 7 2% 0x00 68C0-0x00 68FF 64
ePWM5 + HRPWM5 77 {74 0x00 6900-0x00 693F 64
ePWM6 + HRPWM6 75 {7-#% 0x00 6940-0x00 697F 64
eCAP1 i 744 0x00 6A00-0x00 6A1F 32
eCAP2 Zi {735 0x00 6A20-0x00 6A3F 32
eCAP3 i £} 6x40 6A00-0x00 OA5F 32
eCAP4 Zi {735 6x60 6A00-0x00 OA7F 32
eCAP5 3 74 6x80 6A00-0x00 OA9F 32
eCAP6 {735 0x00 6AA0 - 0x00 6ABF 32
eQEP1 A f£4% 0x00 6B00-0x00 6B3F 64
eQEP2 #f7#% 0x00 6B40-0x00 6B7F 64
GPIO #F f##% 0x00 6F80-0x00 6FFF 128
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R 8-29. M 2 TR

B4 Bl KN (x 16)
RGP % A7 4 0x00 7010-0x00 702F 32
SPI-A %1748 0x00 7040-0x00 704F 16
SCI-A #1745 0x00 7050-0x00 705F 16
Y 2 A 0x00 7070-0x00 707F 16
ADC #1743 0x00 7100-0x00 711F 32
SCI-B #F174¢ 0x00 7750-0x00 775F 16
SCI-C %1744 0x00 7770-0x00 777F 16
12C-A %1758 0x00 7900-0x00 793F 64

# 8-30. AT 3 TFAEES

B HhEE KRB (x 16)
McBSP-A 7% 774% (DMA) 0x5000 -0x503 F 64
McBSP-B %7742 (DMA) 0x5040 -0x507 F 64
ePWM1 + HRPWM1 (DMA)(") 0x5800 -0x583 F 64
ePWM2 + HRPWM2 (DMA) 0x5840 -0x587 F 64
ePWM3 + HRPWM3 (DMA) 0x5880-0x58BF 64
ePWM4 + HRPWM4 (DMA) 0x58C0-0x58FF 64
ePWM5 + HRPWM5 (DMA) 0x5900 -0x593 F 64
ePWM6 + HRPWM6 (DMA) 0x5940 -0x597 F 64

(1) EPWM A1 HRPWM AE AT LU HE 5 e ihf 2 AT A DMA BEHL; ] (A et 3. 5 Z X A, MAPCNF &5 774% ( ik 0x702E ) 191 0
(MAPEPWM) U415 BN 1. L5748 EALLOW ¥ 4itbfry 0 i, ePWM FI HRPWM B i s 31 4050t 1.
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8.4.1 BT EHFAH

XEEFF 7 T C28x CPU HIfRI A MM AL R LE BB H5 50 3% 8-31 IR EEFF A4 AT 17 o
*® 8-31. Vi HAFFr o

IR HuhhE R (x 16) ViBg

DEVICECNF 8§82§? 2 BT B A

PARTID 0x380090 1 A 1D FAEA TMS320F28335 0x00EF
TMS320F28334 0x00EE
TMS320F28333 0x00EOQ
TMS320F28332 0x00ED
TMS320F28235 0x00E8
TMS320F28234 0x00E7
TMS320F28232 0x00E6

CLASSID 0x0882 1 TMS320F2833x {7 ki A 1F TMS320F28335 0x00EF
TMS320F28334 O0x00EF
TMS320F28333 0x00EF
TMS320F28332 O0x00EF

TMS320F2823x & s fasft TMS320F28235 0x00E8

TMS320F28234 0x00E8
TMS320F28232 0x00E8

REVID 0x0883 1 EITHRAS 1D Z47-2% 0x0001 - Silicon Rev. A - TMS

PROTSTART 0x0884 1 X ey 25 7

PROTRANGE 0x0885 1 X B ARG [ s k2 A7 4%
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8.5 rF ik
P 8-26 o 1 ASIAN 1 A W 2 an el 2 1
< Peripherals
(SPI, SCI, 12C, CAN, McBSP",
owa| Clear ePWM™, eCAP, eQEP, ADC")
o WDINT
WAKEINT < Watchdog
“ Sync LPMINT
< Low-Power Models
’ SYSCLKOUT
e
XINT1 XINT1 <[
. ° Interrupt Control Latch e 2 :
wtt || S XINT1CR(15:0) T‘
|NtT°12 EEE XINT1CTR(15:0)
= [ ePioXiNT1SEL(4:0) | XINT2
(=]
| DMA | ADC XINT2SOC
XINT2 <[
< * Interrupt Control [<—e Latch g :
XINT2CR(15:0) )
c28 XINT2CTR(15:0) | GPIOXINT2SEL(4:0) |
Core (4:0)
TINTO
45 CPU Timer0 |
DMA
TINT2 ’
INT14 [« o CPU Timer 2
TINTA -
< [¢ CPU Timer 1
=2
INT13 2
<_
| XNMI_ ’ GPIO0.int
XINT13 > . .
= [ Interrupt Control |« Latch g : . C;\‘nPJ,?
: ”
NMI =, XNMICR(15:0) GPIO31.int
XNMICTR(15:0)
| cPioxnmisEL(4:0) |
DMA
A. AT DMA ¥ i
& 8-26. 51 PIE A M5
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 169

Product Folder Links: TMS320F28335 TMS320F28335-Q1 TMS320F28334 TMS320F28333 TMS320F28332
TMS320F28235 TMS320F28235-Q1 TMS320F28234 TMS320F28234-Q1 TMS320F28232 TMS320F28232-Q1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCS889
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS889Q&partnum=TMS320F28335
https://www.ti.com.cn/product/cn/tms320f28335?qgpn=tms320f28335
https://www.ti.com.cn/product/cn/tms320f28335-q1?qgpn=tms320f28335-q1
https://www.ti.com.cn/product/cn/tms320f28334?qgpn=tms320f28334
https://www.ti.com.cn/product/cn/tms320f28333?qgpn=tms320f28333
https://www.ti.com.cn/product/cn/tms320f28332?qgpn=tms320f28332
https://www.ti.com.cn/product/cn/tms320f28235?qgpn=tms320f28235
https://www.ti.com.cn/product/cn/tms320f28235-q1?qgpn=tms320f28235-q1
https://www.ti.com.cn/product/cn/tms320f28234?qgpn=tms320f28234
https://www.ti.com.cn/product/cn/tms320f28234-q1?qgpn=tms320f28234-q1
https://www.ti.com.cn/product/cn/tms320f28232?qgpn=tms320f28232
https://www.ti.com.cn/product/cn/tms320f28232-q1?qgpn=tms320f28232-q1

TMS320F28335, TMS320F28335-Q1, TMS320F28334, TMS320F28333 .

TMS320F28332, TMS320F28235, TMS320F28235-Q1 13 TEXAS
TMS320F28234, TMS320F28234-Q1, TMS320F28232, TMS320F28232-Q1 INSTRUMENTS
ZHCS889Q - JUNE 2007 - REVISED AUGUST 2022 www.ti.com.cn
DMA
A
XINTS Interrupt Control j¢{Latch é :
XINT3CR(15:0) <
| GPIOXINT3SEL(4:0) |
DMA
XINT4 Interrupt Control j«]Latch é :
XINT4CR(15:0) <
| GPIOXINT4SEL(4:0) |
" DMA
INT1 2 7 <
to |- E .
inT12 [\ PIE| £ XINTS | [Mnterrupt Control J{Latch é .
c28 © XINT5CR(15:0) <
Core
| GPIOXINT5SEL(4:0) |
DMA
A
XINT6 Interrupt Control j¢{Latch é :
XINT6CR(15:0) <
| GPIOXINT6SEL(4:0) |
DMA
r GPIO32.int
SINT? Interrupt Control j¢]Latch é : . c;,::')?
. GPI063.int
XINT7CR(15:0) ¢

| GPIOXINT7SEL(4:0) |

& 8-27. SM BT

8 N PIE Hrh 2l & 7 —4 CPU . ik 12 A CPU Hiid |, 4540 8 Ml |, &5 T 96 ANrhilr. 78 2833x/
2823x #3F b, AMEAEH 58 T, Wk 8-32 s

TRAP #Vectornumber ( &5 ) T8 AW 2 4% il & 0% 2 545 5 B 2 A 6 2 ) A BT AL BRI FE . TRAP #0 253056
FEFPEdE R B A R m TR A bk, 2R, PIE REXRASEM K E. Kk, 24 PIE #= A, TRAP #0 A~
M . X FECR 2 LTRSS

M PIE JGHE , TRAP #1 & TRAP #12 B2 p L5 2] PIE 45— K E A B A W e 55612 .
1 TRAP#1 MCINT1.1 drifie e &, TRAP#2 M INT2.1 il e & |, DAHKRHE.
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IFR(12:1) IER(12:1) INTM
~
INT1___ ), o0 > o0 >
INT2 o0 L o0 P
[ ] [ ] [ ] [ ] [ ] 1
—< ° ° ° ° ® | mux -0 0 p| cPu
) ° ) ° ) 0
INTIT__y, o0 > o~ o >
INT12 ; o/o ; O/O ; Global
N (Flag) (Enable) Enable
< o—5 < o—5 <« INTx1
: O/O < O/O < INTx.2
< o0 < o— o <«—NTx.3 From
< o— 0 < o— 0 < INTx.4 Perip(:1rerals
< o— 5 < oo <« INTx5 B
< o— O < o— 0O < INTx.6 Interrupts
: O/O < O/O < INTx.7
PIEACKx < o— 6 < o— o <« INTx38
(Enable) (Flag)
(Enable/Flag)
PIEIERX(8:1) PIEIFRx(8:1)
& 8-28. ffi i PIE Sl £ BB H
# 8-32. PIE 4t
PIE Hili(1)
CPU Hilli il
INTx.8 INTx.7 INTx.6 INTx.5 INTx.4 INTx.3 INTx.2 INTx.1
WAKEINT TINTO ADCINT® B SEQ2INT SEQTINT
INT1 (LPMWD) (i 0) (ADC) XINT2 XINTH R (ADC) (ADC)
NT2 . . EPWM6_TZINT | EPWM5 TZINT | EPWM4_TZINT | EPWM3_TZINT | EPWM2_TZINT | EPWM1_TZINT
; (ePWM6) (ePWM5) (ePWM4) (ePWM3) (ePWM2) (ePWM1)
INT3 . s EPWM6_INT EPWMS5_INT EPWM4_INT EPWM3_INT EPWM2_INT EPWM1_INT
; (ePWN6) (ePWM5) (ePWM4) (ePWM3) (ePWM2) (ePWM1)
ECAP6_INT ECAP5_INT ECAP4_INT ECAP3_INT ECAP2_INT ECAP1_INT
INT4 R FRE (eCAP®) (eCAP5) (eCAP4) (eCAP3) (eCAP2) (eCAP1)
INTS R wH R R e R =N i
- MXINTA MRINTA MXINTB MRINTB SPITXINTA SPIRXINTA
INT6 R ( (McBSP-A) (McBSP-A) (McBSP-B) (McBSP-B) (SPI-A) (SPI-A)
] ) DINTCH6 DINTCH5 DINTCH4 DINTCH3 DINTCH2 DINTCH1
INT? TR fr (DMA) (DMA) (DMA) (DMA) (DMA) (DMA)
. o SCITXINTC SCIRXINTC o . 12CINT2A 12CINT1A
INT8 PR R (SCI-C) (SCI-C) R R (12C-A) (12C-A)
INTO ECANT_INTB ECANO_INTB ECANT_INTA ECANO_INTA SCITXINTB SCIRXINTB SCITXINTA SCIRXINTA
(CAN'B) (CAN'B) (CAN-A) (CAN-A) (SCI-B) (SCI-B) (SCI-A) (SCI-A)
INT10 fRE fRE fRER fRE fRE fRER fRE fRE
INT11 e fRER fRe R fRER fRe R 1R
LUF LVF
INT12 FP0) FPU) o XINT7 XINT6 XINT5 XINT4 XINT3

(1)

SRCAERT, RS AT g R . 0, AR RSB R EATRIFR S RINZ 2 PIEIFR BIRSOLT | SR B MR T & = 2k,
SR, PR A EIUS R B b TR AR R T
1) LA BAT S Bl R T 2
2) WA MR TR A BCRZ AL (it , PIE4L11) .

@)

ADCINT mJ LAEA SEQTINT F1 SEQ2INT {55 1@ H “80” KiK. X ETELFFMJEIA TMS320F281x RAIA il 7=, I

HAAEAE SEQTINT Al SEQ2INT , i A4 ADCINT. b T35 scil , TI @il fEiH SEQ1INT #1 SEQ2INT , 1 A7E PIEIER 24743 A
Fi ADCINT.

96 MTAETTT , HATA 58 MIEAEMH . HARTEREHARRMBEEH . WA ENI7E PIEIFRX ZA8R M IF BLIXANH o i b 4 Rk
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% 8-33. PIE FL B AIIEHI & 7%
£ Pk K (x 16) A3 ()

PIECTRL 0x0CEO 1 PIE , 2427 17 2%
PIEACK 0x0CE1 1 PIE , R 7747 2%
PIEIER1 0x0CE2 1 PIE , INT1 41J3 /25 174
PIEIFR1 0xOCE3 1 PIE , INT1 b2 748
PIEIER2 0xOCE4 1 PIE , INT2 415 FI 4 178%
PIEIFR2 0xOCE5 1 PIE , INT2 dir&E w744
PIEIER3 0x0CE6 1 PIE , INT3 413 & 478
PIEIFR3 0xOCE7 1 PIE , INT3 k&2 748
PIEIER4 0xOCE8 1 PIE , INT4 415 #1788
PIEIFR4 0x0CE9 1 PIE , INT4 HbrEH 17
PIEIERS 0xOCEA 1 PIE , INT5 415 #4788
PIEIFR5 0xOCEB 1 PIE , INT5 HbrE 517 o
PIEIER6 0x0CEC 1 PIE , INT6 415 FI 4 17a%
PIEIFR6 0x0CED 1 PIE , INT6 4lbr& a7 1785
PIEIER7 0xOCEE 1 PIE , INT7 41)5 #1758
PIEIFR7 0xOCEF 1 PIE , INT7 Hbr &A1 o
PIEIERS 0x0CFO 1 PIE , INT8 415 % 17a%
PIEIFR8 0xOCF1 1 PIE , INT8 4lkr& 2 f7as
PIEIER9 0x0CF2 1 PIE , INTO 41)5 #1748
PIEIFR9 0xOCF3 1 PIE , INTO 4k 2748
PIEIER10 0xOCF4 1 PIE , INT10 Z0)5 Fil %7 74
PIEIFR10 0xOCF5 1 PIE , INT10 £ A5 %517 48
PIEIER11 0xOCF6 1 PIE , INT11 45 %1748
PIEIFR11 0xOCF7 1 PIE , INT11 4lfrE et
PIEIER12 0xOCF8 1 PIE , INT12 415 il %7 174
PIEIFR12 0xOCF9 1 PIE , INT12 4Lb5E 2017 5%
] 0x OCFA-Ox OCFF 6 {588

(1) PIE Mo & A 7 fr 88 K % EALLOW B LRY . PIE KERZRY.
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8.5.1 A1
& 8-34. SN A A R%
AR Huhk K/ (x16) L]
XINT1CR 0x00 7070 1 XINTA Ji & 254728
XINT2CR 0x00 7071 1 XINT2 Fi B %5 17 2%
XINT3CR 0x00 7072 1 XINT3 Jic & %5 17-2%
XINT4CR 0x00 7073 1 XINT4 Fio B 2517 2%
XINT5CR 0x00 7074 1 XINT5 Jii B %517 %%
XINT6CR 0x00 7075 1 XINT6 Fio B 25 17-2%
XINT7CR 0x00 7076 1 XINT7 [ B %17 2%
XNMICR 0x00 7077 1 XNMI e & 25 77 2%
XINT1CTR 0x00 7078 1 XINT1 i 528 55 147 2%
XINT2CTR 0x00 7079 1 XINT2 %28 %5 17 o
178 0x707A-0x707E 5
XNMICTR 0x00 707F 1 XNMI 5038 25 47 2%

BEAHN AW B . LR ECE EE R A ERE. BE2EL , 55 TMS320x2833x .
TMS320x2823x LI H#EH#stE RS EFH R “ KRG izhI bl ” —=,
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8.6 R4i#EH

RE N T IR 4 PLL RN SHALE] . & T DDA LURARTIAERE A . [ 8-29 o 1 i i 1 % Ml AN B2 Aar
B -

C28x Core <+—— CLKIN
SYSCLKOUT AN
Clock Enables System o
Control
Register :>
=Ee——{ Loseop e
LOSPCP 1 <: Brid N
i * M
/L!\ Peripheral
N—] SPI-A, SCI-A/B/C Registers |/'"— 4
C|03:< Enables s g
Q
< 9]
<‘:>| 12C-A K::> g £
Clock Enables o =
; [
K Bridge B
110 ) N L
L N Peripheral
GPio N eCAN-A/B Registers /‘—:>
Mux I
Clock Enables
110 .
|, L——  N] ePWM1/../6, HRPWM1/../6, |Peripheral
N— eCAP1/../6, eQEP1/2 Registers /‘—:>
Clock Enables 3 N
Bridge
l LSPCLK LOSPCP 3 N - L1
110 .
L N Peripheral
N——/] McBSP-A/B Registers /‘—:>
Clock Enables
l HSPCLK HISPCP 3
N Y Bridge B
16 Channels ADC N—— [\ 4
| I/ 12-Bit ADC Registers \/
I\
[ [ N d
YEEF
Result om
Registers
Z NS
Clock Enables R DMA

A.  CLKIN Jy CPU #ftitf. &EJy SYSCLKOUT M CPU 14! ( /&1 , CLKIN 5 SYSCLKOUT #iAfllA ) - Wiy CLKIN 5
P figis 2 (3 14 8-30.

P 8-29. B BhFIE AL

&E
ME N PCLKCRO , PCLKCR1 , fil PCLKCR2 # {728 ( Ja A& 8 ) RAERERERR , HHA
SYSCLKOUT JE#H4EIR . 7822375 M /MK IC B 2 7 o 2 0, AU IZ AR H FEEN .
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PLL , i1, B IARIIRE A B 8-35 4 H A& 725754 .
% 8-35. PLL , B &1 , FHI11M , AR REA T 20

B Hhik KA (x16) Yo H

PLLSTS 0x00 7011 1 PLL ARA 754745

fReg 0x00 7012-0x00 7018 7 {87

o) 0x00 7019 1 TR

HISPCP 0x00 701A 1 o T MBI TS0 AT 2% 2 A7 2%

LOSPCP 0x00 701B 1 ARSH AL 19103 45085 B A7 35

PCLKCRO 0x00 701C 1 HMBIN B ) 2 774 O

PCLKCR1 0x00 701D 1 A1 bt ) 25 17 A 1

LPMCRO 0x00 701E 1 IRIhFER ) 2 745 0

e 0x00 701F 1 R

PCLKCR3 0x00 7020 1 AN R AT A 3

PLLCR 0x00 7021 1 PLL 6l %5 f7 4%

SCSR 0x00 7022 1 RGHEH SR A7

WDCNTR 0x00 7023 1 FARE R E Caid

o) 0x00 7024 1 1R

WDKEY 0x00 7025 1 FARP YLl e

751 0x00 7026-0x00 7028 3 {5y

WDCR 0x00 7029 1 FARE A A

5y 0x00 702A - 0x00 702D 4 3

MAPCNF 0x00 702E 1 EPWM/HRPWM £ 3 i 27 47 %
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8.6.1 OSC #1 PLL 3t
K| 8-30 &7~ 7 OSC 1 PLL .

XCLKIN ﬂ OSCCLK OSCCLK
E >—d o
: OSCCLK or
(3.3-V clock input f VCOCLK CLKIN
from external 2 0
oscillator) PLLSTS[OSCOFF] VCOCLK P CPU
PLLSTS[PLLOFF]
External j X1 PLLSTS[DIVSEL]
On-chi . .
Crystal or ] oscillatoe || 4-bit Multiplier PLLCR[DIV]
Resonator
X2

Kl 8-30. OSC Al PLL B 5iER

Jr EIRG A g i@ X1 A X2 51— AN R A R A8 1 L 21 2833x/2823x #wiih . W ARG AR A A

I — A AR 2% T4 R 7E R SR & AT — A

o AN 3.3V AR ST E RS XCLKIN 51, X2 5] IS AR ERASERIRES |, 11 X1 5] BN E R 2R
XAME O T 124 = A IS Vopio

* /AN 1.9V (100MHz ZHF 9 1.8V ) SRR & ol DL HEGER R X1 51 X2 SRR CREFARIERRES | 1
XCLKIN 5| IR ESE 2T XA T PE 5 & s EA N Vpp.

K 8-31 £ & 8-33 Tom X =FI A BEAI A A BHECE -
| XCLKIN X1 X2
External Clock Signal = NC

(Toggling 0-Vpp,0)

K 8-31. fEF—A 3.3V ARG 2

| XCLKIN X1 X2 |
- External Clock Signal NC

(Toggling 0-V)

Kl 8-32. R —™ 1.9V ST R 2%

X1 X2 |
e
T T o

Crystal

| XCLKIN

CL1

K 8-33. ffi F N E IR 2
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8.6.1.1 S} BEEIEHe T s i T

30MHz A& A7 9 d A 1
o HARHEAL FFBCEIR

o CL(fM#HE ) =12pF

* Cpq1=C2=24pF
* Cshunt = 6pF

* ESRu[f =25 £ 400

FAS IR -

T AW PSR 5 SR A R A 1Y B 2 5 MCU — [R] TAE R AT U0« PRS2 SR it 5 75 B
TR B B 5 4R TSGR R . N R I8 my DL U A IE 6 A IR 1B B e, DMEE AN IS AT
0 B N S BLIE 410 S S A e e v
8.6.1.2 EF PLL popt## sk

BB B — AN T PLL 95 BRI . X AMRHOR SRR LT T BRI BE S, LRHE T RER =0 N
. PLL B —A 4 AL &3] PLLCR[DIV] KiEFA R CPU K#pi#=R ., £ 5 XN PLLCR #7282 8l , &I

FREH N M 2E A . #F PLL B Aa e )s , e EN A A (R FEME ) , EHEAKNEECA 131072 4
OSCCLK J& . i AK#h A1 PLLCRIDIV] £ 8 i%7E PLL (VCOCLK) ff)% AR A5 300MHz i ik £ .

% 8-36. PLL % &
PLLCR[DIV] 1@ Q) PLLSTS[DIVSEL]=0 5% 11 SYSCLKOUT (CLKIN)
PLLSTS[DIVSEL] = 2() PLLSTS[DIVSEL] = 3(1) 4)

0000 ( PLL 5% ) OSCCLK/4 ( 84 ) OSCCLK/2 OSCCLK
0001 (OSCCLK * 1)/4 (OSCCLK * 1)/2 -
0010 (OSCCLK * 2)/4 (OSCCLK * 2)/2 -
0011 (OSCCLK * 3)/4 (OSCCLK * 3)/2 -
0100 (OSCCLK * 4)/4 (OSCCLK * 4)12 -
0101 (OSCCLK * 5)/4 (OSCCLK * 5)12 -
0110 (OSCCLK * 6)/4 (OSCCLK * 6)/2 -
0111 (OSCCLK * 7)/4 (OSCCLK * 7)/2 -
1000 (OSCCLK * 8)/4 (OSCCLK * 8)/2 -
1001 (OSCCLK * 9)/4 (OSCCLK * 9)/2 -
1010 (OSCCLK * 10)/4 (OSCCLK * 10)/12 -

1011-1111 R 1R R

(1) BAEMR , % PLLSTS[DIVSEL] BLE A /4. (515 ROM KX M EHHCH /2.

MR A4 PLLSTS[PLLLOCKS]=1 I A" R 4 248
(2) PLL ##% 1% (PLLCR) il PLL RZ&S% /£ 4% (PLLSTS) R AtiAit XRS 15 5 8E MG 1T EMBEEMEENI0E . BilassiEd
IS 32 A R T I R A AS 5

(3) MEAFAEZ EALLOW 7. HEEE ,
—%,
(4)  7E PLL vt LR o0 Sas 2 25 LA CR AN P RZ RO B ) IE AR s Bl e T IXANJELRL 2 PLL A T IRASES , DIVSEL AR 3.

) #£°5 A\ PLLCR #ii , PLLSTS[DIVSEL] 4% 0 ,
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% 8-37. CLKIN 475
PLLSTS [DIVSEL] CLKIN 435

0 14

1 /4

2 12

3 nm

(1) % PLL BEeit BECHINT | A el XA
T PLL (IR He s (e p A R 2K
o AR ERAE-XAME R S VEE AN IR A IR 28 S SR A 3 B8 1E R ) 3
o AR A YRRV E- X AR R A N IR e e . B AN XA B XCLKIN 5] B 5 435 i i
NAE
% 8-38. WHEH PLL BL B

CLKIN #1
PLL &5 R PLLSTS[DIVSEL] | oy <o kouT
H7E PLLSTS #7281 & PLLOFF AL . EMstr |, PLL SubiziH . 0.1 OSCCLK/4
PLL 3 IO AR R GE M S AR DRI AE A . EE N2 T, %2056 PLLCR #F 5 OSCOLK/2
17255 B 9 0x0000 ( PLL 328 ) - CPU I %l (CLKIN) B E X1/X2 , X1 8 3 OSCOLK/1
XCLKIN ks A4
PLL 252 1 s s 2 Ar (XRS) J& IBA PLL iR B . 24 PLLCR ZrfF s BN 0,1 OSCCLK/4
PLL 5% 0x0000 I BE7E &2 PLLCR # i DA M B2 5 PLL B2 EHMRIT | i 2 OSCCLK/2
Ho LB, PLL A G855 | HAR KA, 3 OSCCLK/M
PLL B SEITKAEZAL n B PLLCR #1748 K528 7E5 A PLLCR i |, a8 Rk 1E PLL 0, 1 OSCCLK*n/4
" BEZ MY E PLL 35 EH, 2 OSCCLK*n/2
8.6.1.3 FIA LT BFHI K

76 PLL JAHEE PLL sz | s NI eh OSCCLK # 2 PR e B2k | PLL 56 & A — S B A7 R 2 4
XA BAT R B RSy CPU AT ALST RN 1-6MHz AN TS . BATA R AR & N INE R is4T , RIEf NI
By B A 3847 . fF PLL @A | dn e N Bl B Br sl Bk |, SR B PLL B AT eh gt 351 &
CPU.

EEELT , SRR B RESER B s — AN E T I E A8 WDINT k. R1m , SN
e R A S, AT B b (R, BT B N S B AT A B e ) o BRikZ
Gb B A IR H “ BRI EOIRES 7 (MCLKSTS) A8 B8 o 3% AN S5 Rk %7 P [T FH SR A ) ey N B e
Wl IR R A B T B SR

#HiE
FEIERS CPU 2 AT AR 20 S8 (14 B o BEZ AT — S HL SIS , R e A Bl B s
MCU st (REFEEADRA . Bt , RE R E , —4 R-C FUEE AT T’k MCU (¥ XRS 4l
B —A> VO T RAAT A T 7 10 R A 8 F AT L LA 5 4 AR o SRR ) LR A B TR DR A A Ak
#21 Vppaver FRIEBL S
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8.6.2 F Mk

2833x/2823x #xtt EE 11t 240x Fi1 281x #4f4F LR AL, REE 8 A T 1M EHOHEE8 A 3 7B &
KAA , XA IRl A= i — A4 Bk, 512 PR3 S i8035 i (OSCCLK). #5 Z Py IX Fhid i , P al bAZE
FHAZITHRS | B 0 758 1 B 58 B — A 0x55 + OXAA [0 5 NE T IS HT A, NEE 1 Ess s
fir. [ 8-34 SR T & I IELEL N 125 Fh Th

| WDCR (WDPS[2:0]) | | WDCR(WDDIS)l
i WDCNTR(7:0)
0SCCLK R | watehaog | WoCLK O/ _ 8-Bit
»| /512 > Prescaler > o » Watchdog
O/ Counter
o CLR
SCSR(WDOVERRIDE)
Clear Counter +
Internal +
Pullup
WDKEY(7:0)
Generate
Watchdog 4>_D—V Output Pulse
55+ AA Good K ey —P— (512 OSCCLKSs)
XRS

Key Detector
Core-reset

WDCR (WDCHK(2:0])

A. WDRST £ 57 512 4> OSCCLK J& 31 N # 3K 5 A H - .
K 8-34. B kIR

WDINT {55 SCHRF3 FI A 110 2 RS AU Qe i

RN A | 280 LT AN . GRS TAEIIME— A2 B T 140 . WATCHDOG # Uk % 1H] OSCCLK.
WDINT 15 5 #1532 ) LPM £ DU & 7] LA 28 ). STANDBY Mefig (B il ) « SEZ 407, 507 8.7 , 1X3h

FERE B

Bad

Key

WDCHK

A

WDRST
WDINT

| SCSR (WDENINT) |

HERRER T , WDINT {2 5 05@5d PIE % CPU A s — AN b, LAME(l CPU B 4 AR .
78 HALT B0, ARefl b IhRE , X2 FAIRG & (A1 PLL ) X0, BRISLE T T M,
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8.7 MRTh Ak

2833x/2823x S I R ThERE R 5 240x S24F FRIMIL. 3 8-39 MLt T & ik,
+ 8-39. [RIh AR

R LPMCRO (1:0) OSCCLK CLKIN SYSCLKOUT B
. o XRS. B IF W 5 BT b
R 00 ATHF ¥ FE S
" 191 v v XRS. &IMhHi. GPIO i1 A {5
FebL ot (CBITHIRIET ) K K 2. KA, XNMI

K] XRS. GPIO i1 A {55, XNMI. ik
HALT 1x (R MPLL XML BV | Sl e A e AT

RIAE) s

(1) “IEH” FUBIH T IR 5 B E ML i T 2B AR DI RER. — MRS S | S AT TS 5 R — A b, FR AR IFEIR
Bo BAMES UFRFFC LT R ORI H DUE BRI R B0, AR B AR | 3 BA KR R R R shRERE

(2) C28x LMEWHRIMIBITIRG S 24x/240x LA . 78 C28x |, K E CPU 44t (SYSCLKOUT) B /EH |, TifE 24x/240x
Bk L, R .

(3) 1F C28x I, Mg CPU Mih (CLKIN) #26H |, JTAG 3 B4R TS BT AR

AR BRIFRE AT IR W

R TR AT S B B A W — A AL FE RS TR A XNMI SRR ARG, LPM BRfE
XA AIE , /£ LPMCRO (LPM) 745 #5EN 0, 0 i , LPM $APATALAME
%o

FERURES - £— GPIO i 0 A {55 (GPIO[31:0]) AEUE K 2244 MAFHUR 20 AR e il . 73 P DA 20

GPIOLPMSEL # {748 LB —AME S ML 2e 1« FEMeER 28 1FRT |, PriEmfES
H i OSCCLK [RE. 7 LPMCRO Zifiseh#65¢ T OSCCLK [H¥& .

LS WA XRS HHE— GPIO i 1 A 155 (GPIO[31:0]) A ¥ %4 A HALT #5 = rhnse g .
FH £ GPIOLPMSEL #FfEgshik 55 .

&
IR I A SR mi e 51 EPIRAS (55 PWM SIIZERN ) o 24 IDLE 484 8HATH | e85
TEACID S EHPIRA . 15218 TMS320x2833x. TMS320x2823x SA 5t 4t R = #F M TIRE %
VS S .
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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.
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Generic Part Number: T™MS 320

Orderable Part Number: T™MS 320

PREFIX _I

TMX = experimental device
TMP = prototype device
TMS = qualified device

DEVICE FAMILY
320 = TMS320 DSP Family

TECHNOLOGY

F = Flash EEPROM
(1.9-V or 1.8-V core, 3.3-V I/0)

A. LQFP = Low-Profile Quad Flatpack

F

F

28335

28335 zJZ

—— DEVICE

28335
28334
28333
28332
28235
28234
28232

HLQFP = Thermally Enhanced Low Profile Quad Flat Package

BGA = Ball Grid Array

nFBGA = New Fine Pitch Ball Grid Array

-Q1

A R

I— SHIPPING OPTIONS

Blank = Tray
R = Tape and Reel

—— QUALIFICATION (in Generic Part Number)

Blank = Non-Automotive
-Q1 = Q1 refers to Automotive AEC-Q100 Grade 1 qualification
L—— TEMPERATURE RANGE (in Orderable Part Number)
A =-40°C to 85°C
S =-40°C to 125°C
Q=-40°Cto 85°C

L PACKAGE TYPE®W

PGF = 176-pin LQFP

PTP = 176-pin HLQFP

ZJZ = 176-ball plastic BGA (Lead-free)

ZHH = 179-ball MicroStar BGA™ (Lead-free)
ZAY = 179-ball nNFBGA (Lead-free)

& 10-1. F2833x. F2823x &1ty 4% 3 M 74
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10.6 FEitx

Code Composer Studio™, DSP/BIOS™, MicroStar BGA™, C2000™, PowerPAD™, TI E2E™, and MicroStar Junior

™ are trademarks of Texas Instruments.
EtherCAT® is a registered trademark of Beckhoff Automation GmbH, Germany.

P rAR 8 N & B A E T .
10.7 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘Q \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
10.8 RiFR
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TMS320F28232PGFA Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 F28232PGFA
TRAY (5+1) TMS320
TMS320F28232PGFA.A Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 F28232PGFA
TRAY (5+1) TMS320
TMS320F28232PGFA.B Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 F28232PGFA
TRAY (5+1) TMS320
TMS320F28232PTPQ Obsolete  Production HLQFP (PTP) | 176 - - Call Tl Call Tl -40 to 125 TMS320
F28232PTPQ
TMS320F28232PTPS Obsolete Production HLQFP (PTP) | 176 - - Call Tl Call Tl -40to 125 TMS320
F28232PTPS
TMS320F28232ZAYA Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28232ZAYA
TMS320F28232ZAYA.A Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28232ZAYA
TMS320F28232ZAYA.B Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28232ZAYA
TMS320F28234PGFA Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28234PGFA
TRAY (5+1) TMS320
TMS320F28234PGFA.A Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 F28234PGFA
TRAY (5+1) TMS320
TMS320F28234PGFA.B Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 F28234PGFA
TRAY (5+1) TMS320
TMS320F28234PTPQ Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28234PTPQ
TMS320F28234PTPQ.A Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28234PTPQ
TMS320F28234PTPS Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28234PTPS
TMS320F28234PTPS.A Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28234PTPS
TMS320F28234PTPS.B Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28234PTPS
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TMS320F28234ZAYA Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28234ZAYA
TMS320F28234ZAYA.A Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28234ZAYA
TMS320F28234ZAYA.B Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28234ZAYA
TMS320F28234ZJZA Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28234ZJZA
TRAY (5+1) T™S
TMS320F28234ZJZA.A Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28234ZJZA
TRAY (5+1) T™S
TMS320F28234ZJZA.B Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28234ZJZA
TRAY (5+1) T™S
TMS320F282342JZQ Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F282342JZ2Q
TRAY (5+1) T™S
TMS320F28234ZJZQ.A Active Production BGA (232) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F282342JZQ
TRAY (5+1) TMS
TMS320F282342JZS Active Production BGA (232) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F282342JZS
TRAY (5+1) T™S
TMS320F28234ZJZS.A Active Production BGA (2JZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40to 125 320F282342JZS
TRAY (5+1) T™S
TMS320F282342JZS.B Active Production BGA (2JZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40to 125 320F282342JZS
TRAY (5+1) T™S
TMS320F28235PGFA Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 F28235PGFA
TRAY (5+1) TMS320
TMS320F28235PGFA.A Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28235PGFA
TRAY (5+1) TMS320
TMS320F28235PGFA.B Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28235PGFA
TRAY (5+1) TMS320
TMS320F28235PTPQ Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40to 125 TMS320
TRAY (5+1) F28235PTPQ
TMS320F28235PTPQ.A Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28235PTPQ
TMS320F28235PTPS Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28235PTPS
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TMS320F28235PTPS.A Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28235PTPS
TMS320F28235PTPS.B Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28235PTPS
TMS320F28235ZJZA Active Production BGA (ZJZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28235ZJZA
TRAY (5+1) ™S
TMS320F28235ZJZA.A Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28235ZJZA
TRAY (5+1) ™S
TMS320F28235ZJZA.B Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28235ZJZA
TRAY (5+1) T™S
TMS320F282352JZQ Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F282352JZ2Q
TRAY (5+1) T™S
TMS320F28235Z2JZQ.A Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F282352JZ2Q
TRAY (5+1) ™S
TMS320F28235ZJZQR Active Production BGA (2J2) | 176 1000 | LARGE T&R Yes SNAGCU Level-3-260C-168 HR -40to 125 320F282352JZQ
TMS
TMS320F28235ZJZQR.A Active Production BGA (232) | 176 1000 | LARGE T&R Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F28235Z2JZQ
TMS
TMS320F282352JZS Active Production BGA (2JZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F282352JZS
TRAY (5+1) T™S
TMS320F282352JZS.A Active Production BGA (2JZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40to 125 320F282352JZS
TRAY (5+1) T™S
TMS320F282352JZS.B Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F282352JZS
TRAY (5+1) T™S
TMS320F28332PGFA Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28332PGFA
TRAY (5+1) TMS320
TMS320F28332PGFA.A Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28332PGFA
TRAY (5+1) TMS320
TMS320F28332PGFA.B Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28332PGFA
TRAY (5+1) TMS320
TMS320F28332PTPS Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28332PTPS
TMS320F28332PTPS.A Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28332PTPS

Addendum-Page 3



https://www.ti.com/product/TMS320F28235/part-details/TMS320F28235ZJZA
https://www.ti.com/product/TMS320F28235-Q1/part-details/TMS320F28235ZJZQ
https://www.ti.com/product/TMS320F28235-Q1/part-details/TMS320F28235ZJZQR
https://www.ti.com/product/TMS320F28235/part-details/TMS320F28235ZJZS
https://www.ti.com/product/TMS320F28332/part-details/TMS320F28332PGFA
https://www.ti.com/product/TMS320F28332/part-details/TMS320F28332PTPS

13 TEXAS

INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

7-Nov-2025

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
TMS320F28332PTPS.B Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28332PTPS
TMS320F28333PGFA Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28333PGFA
TRAY (5+1) TMS320
TMS320F28333PGFA.A Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28333PGFA
TRAY (5+1) TMS320
TMS320F28333PGFA.B Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28333PGFA
TRAY (5+1) TMS320
TMS320F28334PGFA Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28334PGFA
TRAY (5+1) TMS320
TMS320F28334PGFA.A Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28334PGFA
TRAY (5+1) TMS320
TMS320F28334PGFA.B Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28334PGFA
TRAY (5+1) TMS320
TMS320F28334PTPS Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40to 125 TMS320
TRAY (5+1) F28334PTPS
TMS320F28334PTPS.A Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40to 125 TMS320
TRAY (5+1) F28334PTPS
TMS320F28334PTPS.B Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40to 125 TMS320
TRAY (5+1) F28334PTPS
TMS320F28334ZAYA Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28334ZAYA
TMS320F28334ZAYA.A Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28334ZAYA
TMS320F28334ZAYA.B Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28334ZAYA
TMS320F28334ZJZA Active Production BGA (ZJZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28334ZJZA
TRAY (5+1) T™S
TMS320F28334ZJZA.A Active Production BGA (2JZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28334ZJZA
TRAY (5+1) T™S
TMS320F28334ZJZA.B Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28334ZJZA
TRAY (5+1) T™S
TMS320F283342JZS Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F28334Z2JZS
TRAY (5+1) T™S
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TMS320F28334ZJZS.A Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F283342JZS
TRAY (5+1) T™S
TMS320F28334ZJZS.B Active Production BGA (2JZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F283342JZS
TRAY (5+1) T™S
TMS320F28335PGFA Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28335PGFA
TRAY (5+1) TMS320
TMS320F28335PGFA.A Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28335PGFA
TRAY (5+1) TMS320
TMS320F28335PGFA.B Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 85 F28335PGFA
TRAY (5+1) TMS320
TMS320F28335PGFAG4 Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 125 F28335PGFA
TRAY (5+1) TMS320
TMS320F28335PGFAG4.A Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40 to 125 F28335PGFA
TRAY (5+1) TMS320
TMS320F28335PGFAG4.B Active Production LQFP (PGF) | 176 40 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 125 F28335PGFA
TRAY (5+1) TMS320
TMS320F28335PTPQ Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40to 125 TMS320
TRAY (5+1) F28335PTPQ
TMS320F28335PTPQ.A Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40to 125 TMS320
TRAY (5+1) F28335PTPQ
TMS320F28335PTPS Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40to 125 TMS320
TRAY (5+1) F28335PTPS
TMS320F28335PTPS.A Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28335PTPS
TMS320F28335PTPS.B Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28335PTPS
TMS320F28335PTPSG4 Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28335PTPS
TMS320F28335PTPSG4.A Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40to 125 TMS320
TRAY (5+1) F28335PTPS
TMS320F28335PTPSG4.B Active Production HLQFP (PTP) | 176 40 | JEDEC Yes NIPDAU Level-4-260C-72 HR -40 to 125 TMS320
TRAY (5+1) F28335PTPS
TMS320F28335ZAYA Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28335ZAYA
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TMS320F28335ZAYA.A Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28335ZAYA
TMS320F28335ZAYA.B Active Production NFBGA (ZAY) | 179 160 | EIAJ TRAY (5+1) Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28335ZAYA
TMS320F28335ZAYAR Active Production NFBGA (ZAY) | 179 1000 | LARGE T&R Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28335ZAYA
TMS320F28335ZAYAR.A Active Production NFBGA (ZAY) | 179 1000 | LARGE T&R Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28335ZAYA
TMS320F28335ZAYAR.B Active Production NFBGA (ZAY) | 179 1000 | LARGE T&R Yes SNAGCU Level-3-260C-168 HR -40 to 85 TMS320
F28335ZAYA
TMS320F28335ZJZA Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28335ZJZA
TRAY (5+1) T™S
TMS320F28335ZJZA.A Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28335ZJZA
TRAY (5+1) ™S
TMS320F28335ZJZA.B Active Production BGA (2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 85 320F28335ZJZA
TRAY (5+1) TMS
TMS320F283352JZQ Active Production BGA (232) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F283352JZQ
TRAY (5+1) T™S
TMS320F283352JZ2Q.A Active Production BGA (2JZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40to 125 320F283352JZQ
TRAY (5+1) T™S
TMS320F28335ZJZQR Active Production BGA (2JZ) | 176 1000 | LARGE T&R Yes SNAGCU Level-3-260C-168 HR -40to 125 320F283352JZQ
TMS
TMS320F28335ZJZQR.A Active Production BGA (2J2) | 176 1000 | LARGE T&R Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F283352JZQ
TMS
TMS320F28335Z2JZQR.B Active Production BGA (2JZ) | 176 1000 | LARGE T&R - Call Tl Call Tl -40 to 125
TMS320F283352JZS Active Production BGA (2JZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F283352JZS
TRAY (5+1) T™S
TMS320F283352JZS.A Active Production BGA (2JZ) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40to 125 320F283352JZS
TRAY (5+1) T™S
TMS320F283352JZS.B Active Production BGA (Z2J2) | 176 126 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40 to 125 320F283352JZS
TRAY (5+1) T™S

@ status: For more details on status, see our product life cycle.
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https://www.ti.com/product/TMS320F28335/part-details/TMS320F28335ZJZA
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https://www.ti.com/product/TMS320F28335-Q1/part-details/TMS320F28335ZJZQR
https://www.ti.com/product/TMS320F28335/part-details/TMS320F28335ZJZS
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
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@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents 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.

OTHER QUALIFIED VERSIONS OF TMS320F28232, TMS320F28232-Q1, TMS320F28234, TMS320F28234-Q1, TMS320F28235, TMS320F28235-Q1, TMS320F28335,
TMS320F28335-Q1 :
o Catalog : TMS320F28232, TMS320F28234, TMS320F28235, TMS320F28335

o Automotive : TMS320F28232-Q1, TMS320F28234-Q1, TMS320F28235-Q1, TMS320F28335-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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https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/tms320f28232.html
http://focus.ti.com/docs/prod/folders/print/tms320f28234.html
http://focus.ti.com/docs/prod/folders/print/tms320f28235.html
http://focus.ti.com/docs/prod/folders/print/tms320f28335.html
http://focus.ti.com/docs/prod/folders/print/tms320f28232-q1.html
http://focus.ti.com/docs/prod/folders/print/tms320f28234-q1.html
http://focus.ti.com/docs/prod/folders/print/tms320f28235-q1.html
http://focus.ti.com/docs/prod/folders/print/tms320f28335-q1.html
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

L |+ KO |4 P1—»]
DO OO0 OO T
o| |e &|( o W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
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

Overall 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 OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed

[ & |
T T

AN

Pocket Quadrants
*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)
TMS320F28335ZAYAR | NFBGA | ZAY 179 | 1000 330.0 244 |1235]1235( 2.3 16.0 | 24.0 Q1
TMS320F28335ZJZQR BGA 237 176 | 1000 330.0 244 |1525|1525| 2.6 | 20.0 | 24.0 Q1
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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)
TMS320F28335ZAYAR NFBGA ZAY 179 1000 336.6 336.6 41.3
TMS320F28335ZJZQR BGA 23z 176 1000 336.6 336.6 41.3
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TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++++++++++ height
1+ +++++++++++++ 4+ '
= W -
+++++++++++ 4+ 4+ + + |[|louter
+++++++++++++++0Y
= width
He s 1
F+++++4++++++++ .
] T [
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)
(°C)
TMS320F28232PGFA PGF LQFP | 176 | 40 4x10 150 315 |135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28232PGFA.A|  PGF LQFP | 176 | 40 4x10 150 315 |135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28232PGFA.B| PGF LQFP | 176 | 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28232ZAYA ZAY NFBGA | 179 | 160 | 8x20 150 315 |135.9 | 7620 | 15.4 | 11.2 [ 19.65
TMS320F28232ZAYAA|  ZAY NFBGA | 179 | 160 | 8x20 150 315 |135.9 | 7620 | 15.4 | 11.2 [ 19.65
TMS320F28232ZAYA.B|  ZAY NFBGA | 179 | 160 | 8x20 150 315 |135.9 | 7620 | 15.4 | 11.2 | 19.65
TMS320F28234PGFA | PGF LQFP | 176 | 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28234PGFA.A|  PGF LQFP | 176 | 40 4x10 150 315 |135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28234PGFA.B| PGF LQFP | 176 | 40 4x10 150 315 |135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28234PTPQ PTP HLQFP | 176 | 40 4x10 150 315 |135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28234PTPQ.A|  PTP HLQFP | 176 | 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28234PTPS PTP HLQFP | 176 | 40 4x10 150 315 |135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28234PTPS.A| PTP HLQFP | 176 | 40 4x10 150 315 |135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28234PTPS.B| PTP HLQFP | 176 | 40 4x10 150 315 |135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28234ZAYA ZAY NFBGA | 179 | 160 | 8x20 150 315 |135.9 | 7620 | 15.4 | 11.2 | 19.65
TMS320F28234ZAYAA|  ZAY NFBGA | 179 | 160 | 8x20 150 315 |135.9 | 7620 | 15.4 | 11.2 [ 19.65
TMS320F28234ZAYA.B|  ZAY NFBGA | 179 | 160 | 8x20 150 315 |135.9 | 7620 | 15.4 | 11.2 [ 19.65
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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)
(©)

TMS320F28234Z2JZA 2JZ BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F28234ZJZA.A yay4 BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F28234ZJZA.B yAy4 BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35

TMS320F2823472JZQ 2JZ BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F282342JZQ.A 2JZ BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35

TMS320F282342JZS yay4 BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F28234ZJZS.A yAy4 BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F28234ZJZS.B 2JZ BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35

TMS320F28235PGFA PGF LQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28235PGFA.A PGF LQFP 176 40 4x10 150 315 | 135.9| 7620 | 20.7 | 30.4 | 20.7
TMS320F28235PGFA.B PGF LQFP 176 40 4x10 150 315 | 1359 7620 | 20.7 | 30.4 | 20.7

TMS320F28235PTPQ PTP HLQFP 176 40 4x10 150 315 [ 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28235PTPQ.A PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7

TMS320F28235PTPS PTP HLQFP 176 40 4x10 150 315 | 135.9| 7620 | 20.7 | 30.4 | 20.7
TMS320F28235PTPS.A PTP HLQFP 176 40 4x10 150 315 [ 1359 7620 | 20.7 | 30.4 | 20.7
TMS320F28235PTPS.B PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7

TMS320F28235ZJZA 237 BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F28235ZJZA.A yay4 BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F28235ZJZA.B yAy4 BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35

TMS320F282352JZQ 2JZ BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F28235Z2JZQ.A 237 BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35

TMS320F282352JZS yay4 BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F28235ZJZS.A yAy4 BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F28235Z2JZS.B 2JZ BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35

TMS320F28332PGFA PGF LQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28332PGFA.A|  PGF LQFP 176 40 4x10 150 315 [ 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28332PGFA.B PGF LQFP 176 40 4x10 150 315 | 1359 7620 | 20.7 | 30.4 | 20.7

TMS320F28332PTPS PTP HLQFP 176 40 4x10 150 315 [ 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28332PTPS.A PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28332PTPS.B PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7

TMS320F28333PGFA PGF LQFP 176 40 4x10 150 315 | 1359 7620 | 20.7 | 30.4 | 20.7
TMS320F28333PGFA.A PGF LQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28333PGFA.B PGF LQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7

TMS320F28334PGFA PGF LQFP 176 40 4x10 150 315 [ 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28334PGFA.A PGF LQFP 176 40 4x10 150 315 [ 1359 7620 | 20.7 | 30.4 | 20.7
TMS320F28334PGFA.B PGF LQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7

TMS320F28334PTPS PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28334PTPS.A PTP HLQFP 176 40 4x10 150 315 | 135.9| 7620 | 20.7 | 30.4 | 20.7
TMS320F28334PTPS.B PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7

TMS320F28334ZAYA ZAY NFBGA 179 160 8x20 150 315 | 1359 7620 | 154 | 11.2 | 19.65
TMS320F28334ZAYA.A ZAY NFBGA 179 160 8x20 150 315 | 135.9| 7620 | 154 | 11.2 | 19.65
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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)
(©)
TMS320F28334ZAYA.B ZAY NFBGA 179 160 8x20 150 315 | 135.9| 7620 | 154 | 11.2 | 19.65
TMS320F28334ZJZA yay4 BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F28334ZJZA.A yAy4 BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F28334ZJZA.B 2JZ BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F283342JZS 237 BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F28334Z2JZS.A yay4 BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F28334Z2JZS.B yAy4 BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F28335PGFA PGF LQFP 176 40 4x10 150 315 [ 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28335PGFA.A PGF LQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28335PGFA.B PGF LQFP 176 40 4x10 150 315 | 135.9| 7620 | 20.7 | 30.4 | 20.7
[ TMS320F28335PGFAGA4] PGF LQFP 176 40 4x10 150 315 | 1359 7620 | 20.7 | 30.4 | 20.7
MS320F28335PGFAG4.A  PGF LQFP 176 40 4x10 150 315 [ 135.9 | 7620 | 20.7 | 30.4 | 20.7
MS320F28335PGFAG4.B  PGF LQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28335PTPQ PTP HLQFP 176 40 4x10 150 315 | 135.9| 7620 | 20.7 | 30.4 | 20.7
TMS320F28335PTPQ.A PTP HLQFP 176 40 4x10 150 315 [ 1359 7620 | 20.7 | 30.4 | 20.7
TMS320F28335PTPS PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28335PTPS.A PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28335PTPS.B PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28335PTPSG4 PTP HLQFP 176 40 4x10 150 315 [ 1359 7620 | 20.7 | 30.4 | 20.7
[MS320F28335PTPSG4.A  PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
[MS320F28335PTPSG4.B  PTP HLQFP 176 40 4x10 150 315 | 135.9 | 7620 | 20.7 | 30.4 | 20.7
TMS320F28335ZAYA ZAY NFBGA 179 160 8x20 150 315 | 135.9| 7620 | 15.4 | 11.2 | 19.65
TMS320F28335ZAYA.A ZAY NFBGA 179 160 8x20 150 315 | 1359 7620 | 154 | 11.2 | 19.65
TMS320F28335ZAYA.B ZAY NFBGA 179 160 8x20 150 315 | 1359 7620 | 154 | 11.2 | 19.65
TMS320F28335ZJZA 237 BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F28335ZJZA.A yay4 BGA 176 126 7X18 150 315 [ 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F28335ZJZA.B yAy4 BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F283352JZQ 2JZ BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F28335Z2JZQ.A 237 BGA 176 126 7X18 150 315 | 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F283352JZS yay4 BGA 176 126 7X18 150 315 [ 135.9| 7620 | 17.2 | 11.3 | 16.35
TMS320F28335ZJZS.A yAy4 BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
TMS320F283352JZS.B 2JZ BGA 176 126 7X18 150 315 | 1359 7620 | 17.2 | 11.3 | 16.35
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GENERIC PACKAGE VIEW
PGF 176 LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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’ PACKAGE OUTLINE
PGF0176A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

A 2NOTE 3 8]
PIN 11D 176 133
[annnnnIanInAnInANIAANOANAIAANAANODALID
1 —132
4 E | | | Elg;i
Y 4 VIUUUOU IO TuDUynuuyoowybunorynouwoouooTym 2
[A] i 172X ﬁ 176X 537
\ 4x[215 ! [ [0.08® [c[A[B]
— I
== SEATING PLANE
(OT-%(S;) — 1.6 MAX

0.45 DETAIL A
TYPICAL

4215177/A 05/2017

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.

4. Reference JEDEC registration MS-026.
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EXAMPLE BOARD LAYOUT
PGF0176A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

SYMM
176 133

¢
ARGt e e e e e - — - —- —
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|
|
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44 ‘ % 89
|
i VLT
|
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:4X
ALLAROUND ﬁr ALL AROUND ﬂﬁ
METAL fgg;ﬁFﬁGMASK

EXPOSED METAL

EXPOSED METALJ \

T \__SOLDER MASK ! METAL UNDER
OPENING (- SOLDER MASK

NON SOLDER MASK SOLDER MASK

DEFINED SOLDER MASK DETAILS DEFINED

4215177/A 05/2017

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.
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EXAMPLE STENCIL DESIGN
PGF0176A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:4X

4215177/A 05/2017

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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PACKAGE OUTLINE

ZHHO179A UBGA - 1.4 mm max height
BALL GRID ARRAY
12.1
11.9
BALL AL— |
CORNER
12.1
11.9
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A 1O U0 00 U000 s
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179X @ O
0.45 !
& 0.150) [c[A[B] (08| Tvp
0,059 [c] 4220265/A_05/2017
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 is a Pb-free solder ball design.
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EXAMPLE BOARD LAYOUT
ZHHO179A UBGA - 1.4 mm max height

BALL GRID ARRAY

(0.8) TYP
179X (2 0.4) |
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OPENING
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DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4220265/A 05/2017

NOTES: (continued)

4. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SSZA002 (www.ti.com/lit/ssza002).
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EXAMPLE STENCIL DESIGN

ZHHO179A UBGA - 1.4 mm max height
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SOLDER PASTE EXAMPLE
BASED ON 0.15 mm THICK STENCIL
SCALE: 10X

4220265/A 05/2017

NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGE OUTLINE

ZJZ0176A PBGA - 2.05 mm max height
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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. Thisis a lead-free solder ball design.
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EXAMPLE BOARD LAYOUT
ZJZ0176A PBGA - 2.05 mm max height
PLASTIC BALL GRID ARRAY
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SOLDER MASK DETAILS
NOT TO SCALE 4223413/C  02/2019

NOTES: (continued)

4. Final dimension may vary due to manufacturing tolerance considerations and also routing constraints. For information, see Texas
Instruments literature number SSZA002 (www.ti.com/lit/ssza002).
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EXAMPLE STENCIL DESIGN
ZJZ0176A PBGA - 2.05 mm max height
PLASTIC BALL GRID ARRAY
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SOLDER PASTE EXAMPLE
BASED ON 0.15 mm THICK STENCIL
SCALE: 6X

4223413/C 02/2019

NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGE OUTLINE

ZAYO0179A NFBGA - 1.4 mm max height
PLASTIC BALL GRID ARRAY
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4225014/C 07/2020
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.
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EXAMPLE BOARD LAYOUT
ZAYO0179A NFBGA - 1.4 mm max height
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4225014/C 07/2020

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For information, see Texas Instruments literature number SPRAA99 (www.ti.com/lit/spraa99).
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ZAY0179A

EXAMPLE STENCIL DESIGN
NFBGA - 1.4 mm max height
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SCALE: 10X

4225014/C 07/2020

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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GENERIC PACKAGE VIEW
PTP 176 HLQFP - 1.6 mm max height

24 x 24, 0.5 mm pitch PLASTIC QUAD FLATPACK

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4226435/A
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PACKAGE OUTLINE

PTPO176E HLQFP - 1.6 mm max height
PLASTIC QUAD FLATPACK
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4218967/A 01/2019

NOTES:

1. Alllinear 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 per side.
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EXAMPLE BOARD LAYOUT

PTPO176E HLQFP - 1.6 mm max height
PLASTIC QUAD FLATPACK
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4218967/A 01/2019

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. This package is designed to be soldered to a thermal pad on the board. See technical brief. Powerpad thermally enhanced
package, Texas Instruments Literature No. SLMA0OO02 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).

8. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN

PTPO176E HLQFP - 1.6 mm max height
PLASTIC QUAD FLATPACK

(7.16)
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0.125 THICK STENCIL
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METAL COVERED
BY SOLDER MASK

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA
SCALE: 3X

4218967/A 01/2019

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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