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Dual C28x CPUs in

Lockstep Boot ROM Secure Memories
FPU32 Secure ROM shown in Red
T™MU
VCRC
Flash BankO

> 128 Sectors
128 KW (256 KB)

CPU Timers
DCC «
DCSM MO0-M1 RAM
ePIE | 2KW(4KB)

| Lso-LstRAM
16 KW (32 KB)

Crystal Oscillator
INTOSC1, INTOSC?2 |«
PLL

A A Y
PF1 PF3 PF4 PF2 PF7 PF8 PF9
e ] [ree] | [ dee ] | N EGE

Y A

A 4 A 4 A

y
T4x GPWM Chan. Resul | Data | 1x SPI 1xCAN || txtIN | [T3xscl
(4 Hi-Res Capable) 2x 12-Bit ADC 52x GPIO 1x PMBUS | [ 1x MCAN 2x 12C
(GPIO,
3x eCAP AGPIO, AlO) XINT
Input XBAR NMI
2x eQEP Watchdog
TV Output XBAR
X Windowed
(Ramp Gen. DAC) ePWM XBAR Watchdog
3x CMPSS_LITE
(Static DAC)
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4 AR
% 4-1 %7 TMS320F280015x 2444 )44k
£ 41, BHEE
F2800157 | F2800155
R (1) F2800157- | F2800155. Fzsgo: 53- Fzg):)(g )56- F2823|1 54- F28(c)1011 52.
Q1@ Q1
KO RSN A
i (MHz) 120 100
FPU32 - 0 3% o
C28x ( W% #i5 ) -~ =
TMU - 0 3% 2
VCRC I
FhEs
- 256KB 128KB 64KB 256KB 128KB 64KB
WA (128KW) (B4KW) (32KW) (128KW) (BAKW) (32KW)
RAM 36KB (18KW)
24t JTAGLOCK, Z5||5] 5. WX W44 H
EY
32 fir CPU 52 3
E 2% 1
S H A (DCC) 1
AR 5
AR RS (EPG) 1
FE0T BTG 118 (NMIWD) 11 3% 1
SRRV B 1A NER I b N 1
STHF ExtR B INTOSC ¥/ ©) +-1%
W R 5 22K E (2 INTOSC) WS AR A —
52
80 5114 QFP PN (11 M SHIIREIEE | 4 45 TDI. TDO. X1. X2 464 )
37
64 5/ QFP PM (1 A SRINAEILH | 4 45 TDI. TDO. X1. X2 34 )
27
Pl 48 5| i QFP PHP (9 NS THAEILE | 4 A5 TDI. TDO. X1. X2 3£A)
18
32 511 QFN RHB (5 SEINAEIEA | 4 455 TDIL TDO. X1. X2 34/ )
4
B GPIO ( f#iH cJTAG i , TDI 1 TDO #J BL&Z GPIO.
g ] INTOSC fE it Eb IR, X1 1 X2 AT LU GPIO. )
R X 44 GPIO &7 FTR i+t
80 5| i QFP PN 10
AIO ( ¥4\ S shag |64 511 QFP PM 10
M) 48 51§ QFP PHP 9
32 2|} QFN RHB 6
RS
ADC 12 fir ADC 5 2
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R A1 B[R (4)

F2800157 | F2800155
(1) e | nero Fzsgo11 53- F2tg110(g )56- F28g011 54- Fzscc)!o11 52-
Q1@ Q1
80 5l QFP PN
0 ] ) 64 5| QFP PM
ADC #ITH] (ns)f 250ns/4.00MSPS 290ns/3.45MSPS
MSPS 48 3|1 QFP PHP
32 5/ QFN RHB
80 5| QFP PN 21 (11 5 GPIO $5/ )
o 64 3/ QFP PM 21 (1145 GPIO #£/ )
ADC i#iE ( i )
48 3| QFP PHP 18 (9 M5 GPIO $£H] )
32 3| QFN RHB 11 (55 GPIO #£H )
LA IR 1
CMPSS ( A&
A A 2R R A i 4 1 ;
I VR A R A AR B A
DAC )
N
HRE T AR CMPSS_LITE ( 562
B LA RN RS 3
DAC )
CMPx_DACL it 1 ‘ -
S
eCAP Hibk - 2%
ISSEBERAY 14
ePWM/HRPWM - 4 3% —— —
SUH B BRR T e A 4 (ePWM1. ePWM2 ) -
eQEP Hith - 2% 2
BESHRE
PMBus - 0 2% 1
CAN - 0% 1
CAN FD (MCAN) - 2 3% 1
12C - 13 2
SCI - 024 (5 UART #t& ) 3
LIN - 1 3% (5 UART 3% ) 1
SPI - 2% 1
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R A1 B[R (4)

F2800157 | F2800155
F2800153- | F2800156- | F2800154- | F2800152-
(1) F28Ql']ﬂ;l)57- Fzsgo1155- at Q1@ a1 a1
3. BEMBFAEER
£ (T)) -40°C % 140°C -
B SRIE RUR S (T - 40°C % 125°C -
F280015xS 4{F 8% (Ta)
B T 80PN , 64PM , 48PHP R
i3 AEC-Q100 AIE®) -
4536 (T)) -40°C % 140°C
ESRIB KR FE (Ta) - 40°C % 125°C
F280015xQ %1F R 80PN , 64PM | 48PHP | 80PN , 64PM , 48PHP ,
® 2 48PHP , 32RHB( 32RHB() 48PHP , 32RHB( 32RHB()
@it AEC-Q100 AiE®) 1%
, -40°C & -40°C &
ZEyH - - - -
A (Ty) 155°C 155°C
e -40°C & -40°C &
F280015xE %1 H AR (Ta) 150°C - - 150°C - -
B3 T 48PHP - - 48PHP - -
it AEC-Q100 AIE®) 0% - - 0% - -

—MERBUARER A SRR P ) F B R R . E—MMEREN , B2 MSHAMER |, BAS RIS EEAR DR .
%T TMS320F2800157-Q1 (1 Z& ) Al TMS320F2800156-Q1 (1 ¢ ) 4e k1% B2 5= 4 .

%F TMS320F2800157-Q1 ( 0 £ ) I TMS320F2800156-Q1 ( 0 £& ) R4 BN FUR A {5 B ( AR r= 40 ) .

MRAEORIE T AR B — R 45 (0 SRR R e B T U6 22 TR R ek ]

W RAZAHEEWIAE |, BUNS S R AR 2D | BRI s g T A SRS D
L, #F PRAETE I B R D o A7 DT RS MBS v DAZE R /N3 P W 5L By i), o
“Q1” RA8IE TR R AEC-Q100 AiE.

WS ARG A — T, T INTOSC K BEfi

32 RHB J& Ll fie 2 4x i 2 B A d 4

M
@)

(©)
4 5 EAFIL S A SR AL S K R A
S 5.

®)
6)
@)
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4.1 KPR

TMS320F2803x =i i flt i il #
F2803x RFIIEIN T 51 ORI N AF KNk . F2803x RAIE G| N T HATIEHIRINI#E S (CLA) 1T,

TMS320F2807x S faidas i 48

F2807x R AIFEMEH it fE LA B K SIS, INAE RN T . F2807x R AN H — AN ss . ePWM 4b
BRI AR .

TMS320F28004x Sz s il 2%

F28004x #7412 F2807x RHIMIKE ik , BA SO — R 5k aE

TMS320F2838x S fadas il 28
F2838x R FITEHEFE mrtEfe. B2 M5B RN KA. B2 AN LS FIERE T, F2838x R4
FEH—AOIIE RS . ePWM S EFIBIE A .

TMS320F28002x =it iz i) 4

F28002x #7412 F28004x RA| A kSRR , B Hop — AR5k rE

TMS320F28003x S s il 2%

F28003x R¥IFET F28002x R4 , FEALH SR . 2 /A Gas AIE 2 (/M. BERFI5INT F2838x &
%) CAN-FD Fl22 441t .

TMS320F280013x SZIN fadas il 2%
F280013x &5 F280015x A28 2241 |, & & TN A
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GPio3o [] 1 60 [ 1 GPIO3
P03t [] 2 50 [ 1 GPioa
GPio29 [| 3 58 |1 GPIO8
A16/C16,GPIO28 [_| 4 57 [ 1 GPIO42
xrRsn [] 5 56 ] VREGENZ
crioas [| & 55 [ ] vss
vobio [] 7 54 |1 GPIO43
vbb [] s 53 1 vobp
vss [] o 52 |1 vobio
A6,GPI0228 [ 10 51 [ ] GPIO19.X1
C6,GPI0226 [| 11 50 1 cPio18x2
A3/C5,GPI0242 [ | 12 49 |1 GPIO32
A2/C9,GPI0224 [| 13 48 | ] cPIO35/TDI
A1sic7 [] 14 47 ] T™s
caipa [] 15 46 |1 GPIO37/TDO
Atco [] 16 45 | ] TCK
asic2 [] 17 44 |1 cPio27
Al ] 18 43 ] GPIO26
A0/C15/CMP1_DACL [| 19 42 [] cPio2s
VREFHI [] 20 41 |1 cPio24
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A.  GPIO % B B8 GPIO TRk, fARTEEBMNEZBEMES LK, ESMH1 5.2,
&l 5-1. 80 3| i PN Low-Profile Quad Flatpack ( TitLE )
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[ 1 cPiot

64 |__] cPios

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

58 |_] vss

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

O o
GPI029 1 48 GPIO4
A16/C16,GP1028 2 47 GPIO8
XRSn 3 46 VREGENZ
VDD 4 45 VSS
VSS 5 44 VDD
A6,GP10228 6 43 VDDIO
C6,GP10226 7 42 GPI019,X1
A3/C5,GP10242 8 41 GPI1018,X2
A2/C9,GP10224 9 40 GPIO32
A15/C7 10 39 GPIO35/TDI
C4/A14 1" 38 T™MS
A11/CO 12 37 GPIO37/TDO
A5/C2 13 36 TCK
A1 14 35 GPI024
A0/C15/CMP1_DACL 15 34 GPIO17
VREFHI 16 33 GPIO16
~ (o2} o bl N (5] < w © ~ «© (=2} o - N
-~ -~ N o~ N N N o~ N N N N 3¢l ™ ™
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A.  GPIO %5 EAUEIR GPIO Tift. AREEMZBMEMGESHIK , HSHY 5.2,

& 5-2. 64 5|l PM Low-Profile Quad Flatpack ( Ti#L & )

12 XXk
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GPI1029
A16/C16,GP1028
XRSn
A6,C6,GP10226,GP10228
A3/C5,GPI0242
A2/C9,GP10224
A15/C7,C4/A14
A11/CO

A5/C2

A1
A0/C15/CMP1_DACL

VREFHI

A.  GPIO % EAUE R GPIO L.

BREBNZHMEAETHK,
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1 , : 36 VDD
I
2 I : 35 VDDIO
I
I
[ : | 34 |__] GPIO19,X1
| I
L] I : 33 |_] crio1sx2
I
C]s : : 32 |_] cPios2
| I
6 I 31 GPIO35/TDI
: Vss |
7 I : 30 ™S
I
I
8 : | 29 GPIO37/TDO
| I
9 | : 28 TCK
I
10 : : 27 GPI1024
| I
1 | : 26 GPIO16
I
1 - | 25 |__] cPios3
™ < w © N~ 2] (=] o - N [sg] <
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K] 5-3. 48 5[l PHP PowerPAD™ Thermally Enhanced Thin Quad Flatpack ( Ti#L & )
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A3/c5GPIO242 | _ ! 3 : : 22 T 7| cpPiot9xi
| — | | -
A2/Co.GPIO224 | _ | 4 | I 21 [ | cPiotsx2
| vss |
At5C7.caA14 | _ 1 5 : : 20 T | cPio32
- —, | | -—
Atticoasic2 |1 e | | 19 T | cPiosstDI
| _ I | -
A0/C15/CMP1_DACLAY | _ ! 7 e 18 1 _] t™s
atzicia7ics | ! s 17 T | ePios7mDO
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A10/C10,C8/A9,GP10227,GP10230

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

& 5-4. 32 5| RHB Very Thin Quad Flatpack No Lead ( TR#L& )
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x 51. 5B
fEE LR LTS ArE | 80 PN |64 PM| 48 PHP | 32 RHB g[gg@ S
L

AO I ADC-A #iN 0

c15 I ADC-C i\ 15

CMP1_DACL 19 5 » . I CMPSS-1 fiiHi~F DAC %t

CMP3_HP2 I CMPSS-3 i Hi F LL#% # IEHi A 2

CMP3_LP2 I CMPSS-3 fIG Hi-F LE#% 28 IEH A 2

AlO231 0,4,8,12 I TSN 231 FREL5]

A1 I ADC-A #iIA 1

CMP1_HP4 8 “ 0 . I CMPSS-1 i HF LE# 8 IS 4

CMP1_LP4 I CMPSS-1 fi6 - LL#K 33 IEHI N 4

AlO232 0,4,8,12 I FIFHerm 232 LS

A2 I ADC-A #i\ 2

C9 I ADC-C i\ 9

CMP1_HPO I CMPSS-1 i Hi P LE# 33 IEHI A O

CMP1_LPO 131 9 6 4 I |CMPSS-1 fiGH P LS EIA O
WAKIAGT 224, ZSIWERAHFEHEHA

GPl0224 /O | #3h8E ((HLER “GPIO” ¥4 iX LT g AT
THhE) .

A3 I ADC-A #i\ 3

C5 I ADC-C #i\ 5

CMP3_HNO I |CMPSS-3 mHi P LU AR O

CMP3_HP3 I |CMPSS-3 i P LU IERIA 3

CMP3_LNO 12 | 8 5 3 | |CMPSS-3 fif s T G A O

CMP3_LP3 I CMPSS-3 fit Hi T LA 2% IEH N 3
WA 242 ZEIHERAH T2 HEN

GP10242 /O | #83h8E (LR “GPIO” ¥/ AKX LT REHEAT
THE) .

A4 I ADC-A i\ 4

C14 I ADC-C Hi\ 14

CMP2_HPO I CMPSS-2 i HiF L& 4 IEH A 0

CMP2_LPO I CMPSS-2 fik HiF LE % # IESI A O

CMP4_HNO 27 23 19 12 I CMPSS-4 [ Hi F L& # 54 A 0

CMP4_HP3 I CMPSS-4 [ HiF LE# 8 5 3

CMP4_LNO I CMPSS-4 fik HiF LE & 8 54N 0

CMP4_LP3 I CMPSS-4 fik s F LE % 2 IS 3

AlO225 0,4,8,12 I FTHerm 225 5]
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R 5-1. 5IEHE (4)

fEE L LT AE | 80 PN |64 PM| 48 PHP | 32 RHB g[ggs PiEA

A5 I ADC-A #iN 5

C2 I ADC-C #i\ 2

CMP3_HN1 | CMPSS-3 i HL LU A 1

CMP3_HP1 17 13 9 6 I CMPSS-3 i Hi~F LU # 3% IEH A 1

CMP3_LN1 I CMPSS-3 & HiF LE#% 3 F N 1

CMP3_LP1 I CMPSS-3 ik Hi~F LE#5 3% IEHI A 1

AI0244 0,4,8,12 I HITHT N 244 (5] i

A6 I ADC-A #i\ 6

CMP1_HP2 I CMPSS-1 i H T LLA R IERN 2

CMP1_LP2 10 6 4 2 I |CMPSS-1 fICHIF LS IERI N 2
WA 228, ZEIMIEEAHFEZHEH

GP10228 /O | #$3h8E (LR “GPIO” #B/0 4 iX Le REHEAT
THE) .

A7 I ADC-A I\ 7

C3 I ADC-C #i\ 3

CMP4_HN{1 I CMPSS-4 [ HiF L% 8 S 4 1

CMP4_HP1 23 19 15 8 I CMPSS-4 [ HiF L% 2% IES 1

CMP4_LN1 I CMPSS-4 f& HiF i % S G 1

CMP4_LP1 I CMPSS-4 fik HF L% 2% IE SR 1

AlO245 0,4,8,12 I HFEriN 245 (5] i

A8 I ADC-A #i\ 8

c11 I ADC-C i\ 11

CMP2_HP4 I CMPSS-2 i Hi F LE#% 33 IEHi A 4

CMP2_LP4 24 20 16 9 I CMPSS-2 fi Hi F LE#% 33 IS\ 4

CMP4_HP4 I CMPSS-4 i Hi F LE#K 33 IEHi A\ 4

CMP4_LP4 I CMPSS-4 fi Hi-F LL#% 33 IS\ 4

AlO241 0,4,8,12 I FITHr N 241 RS

A10 I ADC-A #IA 10

C10 I ADC-C #iA 10

CMP2_HNO I CMPSS-2 i HiF L& s N 0

CMP2_HP3 I CMPSS-2 i HiF LE % 4 IEH A 3

CMP2_LNO 29 | 25 21 13 I |CMPSS-2 ffH P L B s O

CMP2_LP3 I CMPSS-2 fik HiF Lh % 8 ISR\ 3
TSN 2300 %5 ISR HE £ s E

GP10230 /O | #IhBE (LR “GPIO” XX LI AEHEAT
THh4) .

A11 I ADC-A fiA 11

Co I ADC-C #i\ 0

CMP1_HN{1 I CMPSS-1 i HiF LE# 33 SN 1

CMP1_HP1 16 12 8 6 I CMPSS-1 i HiSF LE# 3% IEHI N 1

CMP1_LN1 I CMPSS-1 fik Hi~F LE# 33 F N 1

CMP1_LP1 I CMPSS-1 fik Hi~F LL#5 3% IEHI A 1

AI0237 0,4,8,12 I FFEriN 237 Hrsl s i

16 EXXFIRE
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R 5-1. 5IEHE (4)

2% LBEFSME |80 PN |64 PM| 48 PHP | 32 RHB g'ﬁg’s o
A12 I ADC-A A 12
C1 I ADC-C i\ 1
CMP2_HN1 I CMPSS-2 & i LEEER N 1
CMP2_HP1 I CMPSS-2 i HF i 28 IE 4 1
CMP2_LN1 22 18 14 8 I CMPSS-2 fik Hi P Lh % g A4 1
CMP2_LP1 I CMPSS-2 fik Hi P L% 2% IE 4R 1
CMP4_HP2 I CMPSS-4 = H T L 8 IE4 N 2
CMP4_LP2 I CMPSS-4 fik HF Lh % 2 IE 4 2
AI0238 0,4,8,12 I HIT$r4i 238 Hfsil s i
A15 I ADC-A i\ 15
C7 I ADC-C fiAN 7
CMP1_HNO I CMPSS-1 5 LT Lk as i 0
CMP1_HP3 14 10 7 5 I CMPSS-1 i L 38 IEHI A 3
CMP1_LNO I CMPSS-1 fi T L% AN 0
CMP1_LP3 I CMPSS-1 it i LA 2% IEH N 3
AlO233 0,4,8,12 I FFEersmN 233 [ 5]
A16 I ADC-A i\ 16
C16 I ADC-C #i\ 16
402 2 32 SEFIGN R 28, 45 IS B R 2 S
GP1028 /O | 2%ThEe ((HLERM “GPIO” EHB4tiX LeThae it 1T
ThE) .
A17 I ADC-A A 17
c17 I ADC-C #i\ 17
33 27 22 e e . , o
AN 200 %5 WIS B AR T2 AR
GPIO20 /O | 28ThEE ((HLEM “GPIO” E#B4TiX eTh et 1T
ThE) .
A18 I ADC-A #i\ 18
c18 I ADC-C i\ 18
34 | 28 ST 21, 125 IS BT $0 % BT
GPI1021 /O | #&ThEE (RN “GPIO” oM A X LEThREBEAT
THhE) .
A19 I ADC-A #IA 19
c19 I ADC-C i\ 19
35 29 23 0 L X s
WA 13, ZEI I BA T2 A
GPIO13 /O | #8388 (LR “GPIO” ¥/ 4fiX LT REHEAT
THhE) .
A20 I ADC-A i\ 20
C20 I ADC-C #i\ 20
36 30 24 5 [T\ o . .
ARG 12, %51 iR Aa $r 2 A A
GPI012 /O |ZRIhAE (LR “GPIO” Hi/r b iX L ThREHE4T
THhA) .
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R 5-1. 5IEHE (4)

fEE L L HEFA%E |80 PN |64 PM| 48 PHP | 32 RHB g[ﬁgs PiEA

A14 I ADC-A #iN 14

C4 I ADC-C i\ 4

CMP3_HP4 15 11 7 5 | CMPSS-3 fm HF LU 2% IEFA 4

CMP3_LP4 I CMPSS-3 fi i F LL#K 3 IEHi A 4

Al0239 0,4,8,12 I FFEriN 239 HrsEl 5] i

C6 I ADC-C #i\ 6

CMP3_HPO I CMPSS-3 i H T LAt IEf N O

CMP3_LPO 1 7 4 2 I |CMPSS-3 fILHLF LS IERIN O
WA 226, M RA T2 HEH

GP10226 /O | #83h8E (LR “GPIO” ¥/ AKX LT REHEAT
THEE) .

A9 I ADC-A #i\ 9

C8 I ADC-C #i\ 8

CMP2_HP2 I CMPSS-2 i Hi-F EL i IEF A 2

CMP2_LP2 I CMPSS-2 fii Hi-F LE K 33 IEHI N 2

CMP4_HPO 28 | 24 | 20 13 | |CMPSS-4 fH T LS EHIA 0

CMP4_LPO I CMPSS-4 {i§ Hi°F LU 48 IEH A O
RN 227 0 %5 e BT Sy £ i 2 A

GPI0227 /0 |#IhBE (IR “GPIO” XX LI AEHEAT
THE) .
ADC ikt . EAMEEEMERI T | A
IRBEAN G L e v . 7R YRR AR
T, BRI ENZ T M. R

VREFHI 20 16 12 I FERESI A EISCE 2/ —A> 2.2uF MRS . LA
28 HCE E VREFHI A1 VREFLO 3| i1 [l /R a]
RESEIT 2R MFIOAL B . 76 32 QFN #1231,
VREFHI 7 1% 4% % VDDA.

VREFLO 21 17 13 I ADC fi$HEE HL

GPIO

GPIO0 0,4,8,12 /0 |i@FM AR O

EPWM1_A 1 O |ePWM-1 %t A

CANA_RX 2 I CAN-A #:1

OUTPUTXBAR? 3 O |4ith X-BAR #fith 7

SCIA_RX 5 I SCI-A ek

63 52 42 28

I2CA_SDA 6 I/OD | 12C-A JFR XA St

SPIA_STE 7 I/0 | SPI-A MK %MERE (STE)

MCAN_RX 10 I CAN/CAN FD #:iig

EQEP1_INDEX 13 /0 |eQEP-1 %3

EPWM3_A 15 O |ePWM-34ith A

18 ERXXFIRE
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R 5-1. 5IEHE (4)

2% LBEFSME |80 PN |64 PM| 48 PHP | 32 RHB g'ﬁg’s o
GPIO1 0,4,8,12 110 |@HH A/ 1
EPWM1_B 1 O |ePWM-1%i B
SCIA_TX 5 O |SCI-A B3
I2CA_SCL 6 I/OD | 12C-A JFRE XL I

62 51 41 27
SPIA_SOMI 7 /0 |SPI-A &4, ERHA (SOMI)
EQEP1_STROBE 9 /0 |eQEP-1 itif
MCAN_TX 10 O |CAN/CAN FD ki%
EPWM3_B 15 O |ePWM-3#ii B
GPIO2 0,4,8,12 11O |l AN 2
EPWM2_A 1 O |ePWM-2 %t A
OUTPUTXBARH1 5 O |#iH X-BAR #iti 1
PMBUSA_SDA 6 I/OD  |PMBus-A JTi% A 4
SPIA_SIMO 7 61 50 40 /0 |SPI-A M3 , L34 (SIMO)
SCIA_TX 9 O  |SCI-A Ki%¥i
I2CB_SDA 1 I/OD  |12C-B JF A Kt
CANA_TX 14 O |CAN-A ki%
EPWM4_A 15 O |ePWM-4 i A
GPIO3 0,4,8,12 110 |@mAAR T 3
EPWM2_B 1 O |ePWM-2 % B
OUTPUTXBAR2 2.5 O |%ith X-BAR #ith 2
PMBUSA_SCL 6 I/OD | PMBus-A FF i i o
SPIA_CLK 60 49 39 26 /O |SPI-A I 4p
SCIA_RX 9 | SCI-A s
I2CB_SCL 1 I/OD | 12C-B JFiR XL
CANA_RX 14 | CAN-A #:1
EPWM4_B 15 O |ePWM-4 i B
GPI04 0,4,8,12 110 |@AAAT 4
EPWM3_A 1 O |ePWM-3 %t A
I2CA_SCL 2 I/OD  |12C-A JF R i 4t
MCAN_TX 3 O |CAN/CAN FD k%
OUTPUTXBAR3 5 59 48 38 O |#iH X-BAR it 3
CANA_TX 6 O |CAN-A k%
EQEP2_STROBE 9 /0 |eQEP-2 itif
SPIA_SOMI 14 I/0 | SPI-A M4t , 3 fFm A (SOMI)
EPWM1_A 15 O |ePWM-1 %t A
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R 5-1. 5IEHE (4)

B2 L HEFA%E |80 PN |64 PM| 48 PHP | 32 RHB g'gg’s PiEA
GPIO5 0,4,8,12 110 |idEF% N 5
EPWM3_B 1 O |ePWM-3%ith B
I2CA_SDA 2 I/OD | I12C-A IR X [ $ H
OUTPUTXBAR3 3 O |4 X-BAR #ith 3
MCAN_RX 5 74 61 47 30 | CAN/CAN FD 1k
CANA_RX 6 | CAN-A i
SPIA_STE 7 I/0 | SPI-A M3 K% AERE (STE)
SCIA_RX 11 | SCI-A Bzl
EPWM1_B 15 O |ePWM-1%ith B
GPIO6 0,4,8,12 /0 |@AAGRE 6
EPWM4_A 1 O |ePWM-4 4ith A
OUTPUTXBAR4 2 O |4ith X-BAR #fith 4

80 64 48
SYNCOUT 3 O |4MiE ePWM [F25 ki
EQEP1_A 5 | eQEP-1 i\ A
EPWM2_A 15 O |ePWM-24ith A
GPIO7 0,4,8,12 OB ii:EE N i
EPWM4_B 1 O |ePWM-4 %l B
EPWM2_A 2 O |ePWM-2%ith A
OUTPUTXBARS5 3 O  |#ith X-BAR #ith 5
EQEP1_B 5 68 57 43 29 | eQEP-1 4\ B
SPIA_SIMO 7 110 |SPI-A M\ZSHHIN , T84 (SIMO)
SCIA_TX 11 O  |SCI-A K%
CANA_TX 14 O |CAN-A %i%
EPWM2_B 15 O |ePWM-2 %t B
GPIO8 0,4,8,12 /0 |iEFS N 8
EPWM5_A 1 O |ePWM-54ith A
ADCSOCAO 3 O |4MiB ADC ) ADC #:4 i sh A
EQEP1_STROBE 5 58 47 /0 |eQEP-1 il
SCIA_TX 6 O  |SCI-A Ki%Hii
SPIA_SIMO 7 /O |SPI-A \ARfHRIN , LA (SIMO)
I2CA_SCL 9 I/OD | 12C-A JFR LI
GPIO9 0,4,8,12 110 | 9
EPWM5_B 1 O |ePWM-5 %t B
SCIB_TX 2 O  |SCI-B K%
OUTPUTXBAR6 3 s 62 O |#ith X-BAR #ithi 6
EQEP1_INDEX 5 I/0  |eQEP-1 %3]
SCIA_RX 6 | SCI-A R
SPIA_CLK 7 I/O | SPI-A 4
I2CB_SCL 14 I/OD  |12C-B FFe L A i 4t

20 FERIFIRIE
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R 5-1. 5IEHE (4)

fEE L LT AE | 80 PN |64 PM| 48 PHP | 32 RHB g[ggs Vi85

GPIO10 0,4,8,12 110 @M% N/ 10

EPWM6_A 1 O |ePWM-6 it A

ADCSOCBO 3 O |4k ADC f¥) ADC ##:)55h B

EQEP1_A 5 76 63 | eQEP-1 HiIA A

SCIB_TX 6 O  |SCI-B kik¥uiR

SPIA_SOMI 7 110 |SPI-A MW#fF4d , ERMAHIA (SOMI)

I2CA_SDA 9 I/OD | I12C-A JT-i XL 1 ¥

GPIO11 0,4,8,12 /O |l 1

EPWM6_B 1 O |ePWM-6 #iti B

CANA_RX 2 | CAN-A £

OUTPUTXBAR? 3 O |#iH X-BAR it 7

EQEP1_B 5 37 31 14 | eQEP-1 i\ B

SCIB_RX 6 | SCI-B # ¥4

SPIA_STE 7 110 |SPI-A M #f R %Af#E (STE)

EQEP2_A 1 | eQEP-2 ffii\ A

SPIA_SIMO 13 /0  |SPI-A MESEEIN |, F284E4it (SIMO)
T et 12, %o I B A

EPWM7_A 1 O |ePWM-7 it A

MCAN_RX 3 | CAN/CAN FD £k

EQEP1_STROBE 5 36 30 24 /10 |eQEP-1 ikil

SCIB_TX 6 O  |SCI-B &%

PMBUSA_CTL 7 /O |PMBus-A {55 - AN/ 3 2 4F 5 H

SPIA_CLK 1 /0 |SPI-A 4

CANA_RX 13 | CAN-A £k
EY S N . BT LA T B

EPWM7_B 1 O |ePWM-7 i B

MCAN_TX 3 O  |CAN/CAN FD ki%

EQEP1_INDEX 5 35 29 23 /10 |eQEP-1 5]

SCIB_RX 6 | SCI-B #il %tk

PMBUSA_ALERT 7 I/OD  |PMBus-A JFi M 12455

SPIA_SOMI 1 /O |SPI-A W#AF4H , ERAFHIA (SOMI)

CANA_TX 13 O |CAN-A ki%

GPIO14 0,4,8,12 110 |@MH N 14

SCIB_TX 2 O  |SCI-B %%

I2CB_SDA 5 I/OD  |12C-B JT-3i % K

OUTPUTXBAR3 6 79 O  |%ii X-BAR %ijth 3

PMBUSA_SDA 7 I/OD | PMBus-A JT- X & $ s

EQEP2_A 10 | eQEP-2 i\ A

EPWM3_A 13 O |ePWM-3 %t A
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R 5-1. 5IEHE (4)

fEE L LT AE | 80 PN |64 PM| 48 PHP | 32 RHB g'ﬁg’s Vi85
GPIO15 0,4,8,12 11O @M N/ 15
SCIB_RX 2 | SCI-B K
I2CB_SCL 5 I/OD  |12C-B JF-h R Jia i 4t
OUTPUTXBAR4 6 78 O |#it X-BAR it 4
PMBUSA_SCL 7 I/OD | PMBus-A JT-Ji X i i} 4
EQEP2_B 10 | eQEP-2 i\ B
EPWM3_B 13 O |ePWM-3 i B
GPIO16 0,4,8,12 /O |5@HH AN/ 16
SPIA_SIMO 1 /0 |SPI-A IESEIAN |, F2854F4 i (SIMO)
OUTPUTXBAR? 3 O |#iH X-BAR it 7
EPWM5_A 5 O |ePWM-5%iii A
SCIA_TX 6 39 33 2 O  |SCI-A Ki%%i
EQEP1_STROBE 9 /0 |eQEP-1 ikif
PMBUSA_SCL 10 I/OD | PMBus-A JT3iX [ i 44
XCLKOUT 11 o ﬁ;‘j%ﬁ; ;l; : S| AN v i T B £
EQEP2_B 13 | eQEP-2 fi\ B
GPIO17 0,4,8,12 11O |5@MH N 17
SPIA_SOMI 1 /0 |SPI-A M\EsfH4H , 283N (SOMI)
OUTPUTXBARS 3 O |#iH X-BAR it 8
EPWM5_B 5 O |ePWM-5%ii B
SCIA_RX 6 40 34 | SCI-A BzlscH
EQEP1_INDEX 9 /0 |eQEP-1 %3
PMBUSA_SDA 10 I/OD | PMBus-A JTi X i 4 s
CANA_TX 1 O |CAN-A %i%
EPWM6_A 14 O |ePWM-6 it A
GPIO18 0,4,8,12 110 |@HI /i 18
SPIA_CLK 1 /0 |SPI-A 4
SCIB_TX 2 O  |SCI-B ki ¥
CANA_RX 3 | CAN-A £2i
EPWM6_A 5 O |ePWM-6 it A
I2CA_SCL 6 50 | 41 33 21 /0D |12C-A JFRAL i
EQEP2_A 9 | eQEP-2 fii A A
PMBUSA_CTL 10 /0 |PMBus-A #EHI{E 5 - AR/ E S 1F
XCLKOUT 1 o g—%ﬂggﬁ;i S5 i R BT I B B A
X2 ALT VO | AHR 24 -

22 [ERXFIRIE

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800157-Q1 TMS320F2800157 TMS320F2800156-Q1 TMS320F2800155-Q1 TMS320F2800155
TMS320F2800154-Q1 TMS320F2800153-Q1 TMS320F2800152-Q1

English Data Sheet: SPRSP68



https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRN5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRN5B&partnum=TMS320F2800157-Q1
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com/lit/pdf/SPRSP68

1§ TEXAS TMS320F2800157-Q1, TMS320F2800157, TMS320F2800156-Q1, TMS320F2800155-Q1

INSTRUMENTS TMS320F2800155, TMS320F2800154-Q1, TMS320F2800153-Q1, TMS320F2800152-Q1
www.ti.com.cn ZHCSRN5B - JANUARY 2023 - REVISED NOVEMBER 2023
x51. 7B (&)
2% LBEFSME |80 PN |64 PM| 48 PHP | 32 RHB g'ﬁg’s o
GPIO19 0,4,8,12 VO |4 19
SPIA_STE 1 VO | SPI-A MEF k%R (STE)
SCIB_RX 2 | SCI-B # i i
CANA_TX 3 O |CAN-A %%
EPWM6_B 5 O |ePWMS fith B
12CA_SDA 6 V0D |12C-A JFiR ALK
EQEP2_B 9 51 42 34 22 | eQEP-2 %ii \ B
PMBUSA_ALERT 10 VOD | PMBus-A JFii A1 St 5

i PRIR 3 o B AR A AN o BRI AL B
TR R IR G A 2 T B % 5 M. R T E
X1 ALT VO | MR # , LA — MR A EBERE X1
X2, BEE| AT TN S 3.3V B
o,

ExtR ALT2 || AT AEIRG SIS T TR
M
GPI020 0,4,8,12 o | AN 20, IS RATHIUIIRE ( It

KA R XTI REREAT T ) .

EQEP1_A 1 I eQEP-1 #ii\ A
CANA_TX 3 O |CAN-A %%
SPIA_SIMO 6 33 27 22 110 |SPI-A W#fF4mA , ERM4iH (SIMO)
MCAN_TX 9 O |CAN/CAN FD %ki%
I2CA_SCL 1 I/OD | I12C-A JFIR XL i
SCIC_TX 15 O |SCI-C Rix¥uHs

RPN . %5 R B R Th B

EQEP1_B 1 I eQEP-1 fI\ B
CANA_RX 3 I CAN-A i
SPIA_SOMI 6 34 28 /0 |SPI-A W&, RN (SOMI)
MCAN_RX 9 I CAN/CAN FD #lk
I2CA_SDA 1 I/OD | I12C-A T XL i $cdis
SCIC_RX 15 I SCI-C
GPl022 0,4,8,12 110 |@H N/ 22
EQEP1_STROBE 1 /0 |eQEP-1 ifili
SCIB_TX 3 67 56 O |SCI-B kik¥uik
LINA_TX 9 O  |LIN-A ki%
EPWM4_A 14 O |ePWM-4 fiith A
GP1023 0,4,8,12 11O |3@M N 23
EQEP1_INDEX 1 /0 |eQEP-1 %3]
SCIB_RX 3 65 54 I SCI-B HzU K5
LINA_RX 9 I LIN-A #2&
EPWM4_B 14 O |ePWM-4 %t B
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Texas

R 5-1. 5IEHE (4)

fEE L LS A E | 80PN |64 PM| 48 PHP | 32 RHB g[ggs Vi85
GPl024 0,4,8,12 11O |i@MH N/ 24
OUTPUTXBAR1 1 O  |%iti X-BAR %yt 1
EQEP2_A 2 I eQEP-2 i\ A
SPIA_STE 3 I/O  |SPI-A M #{k K %% RE (STE)
EPWM4_A 5 41 35 27 15 O |ePWM-4 it A
SPIA_SIMO 6 I/0 | SPI-A N2fH4AN , 24 (SIMO)
PMBUSA_SCL 10 I/OD | PMBus-A i i i} 4l
SCIA_TX 1 O  |SCI-A kik¥uR
ERRORSTS 13 O |#HRIREHIH. %55 FHE AT H b,
GPl025 0,4,8,12 /O |@MH N/ 25
OUTPUTXBAR2 1 O |%idi X-BAR %t 2
EQEP2_B 2 42 | eQEP-2 fi\ B
EQEP1_A 5 | eQEP-1 fiA A
PMBUSA_SDA 10 I/OD | PMBus-A F1i ¥ i 4
SCIA_RX 1 | SCI-A Bl %t
GP1026 0,4,8,12 /O @M N/t 26
OUTPUTXBAR3 1,5 O |#iH X-BAR it 3
EQEP2_INDEX 2 43 /0 |eQEP-2 %3
PMBUSA_CTL 10 I/O  |PMBus-A 5 il{& 5 - M4 N/ E B4
I2CA_SDA 1 I/OD | I12C-A JFFi XL i $c i
GPl027 0,4,8,12 /O @M N 27
OUTPUTXBAR4 1,5 O |%idi X-BAR %t 4
EQEP2_STROBE 2 44 /0 |eQEP-2 #%i
PMBUSA_ALERT 10 I/OD  |PMBus-A JFM 24 {55
I2CA_SCL 1 I/OD | I12C-A TR XL [ i
i A A BT (O
GPI028 0.4,8,12 Vo %@@%@ jﬁ%ﬁigﬁﬁéﬁifﬂﬁ) L
SCIA_RX 1 | SCI-A K
EPWM7_A 3 O |ePWM-7 it A
OUTPUTXBAR5 5 O |%idi X-BAR %ijthi 5
EQEP1_A 6 4 2 2 32 I eQEP-1 #HiA\ A
EQEP2_STROBE 9 /0 |eQEP-2 i
LINA_TX 10 O  |LIN-A ki%
SPIA_CLK 1 /0 |SPI-A 4
ERRORSTS 13 O |HIREHI . %55 TE AN B b
I2CB_SDA 14 I/OD | 12C-B J i X i $c s

24 PR
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R 5-1. 5IEHE (4)

fEE L LS A E | 80PN |64 PM| 48 PHP | 32 RHB g[ggs Vi85
GP1029 0,4,8,12 /O |i@MH AN/ 29
SCIA_TX 1 O  |SCI-A ki%¥R
EPWM7_B 3 O |ePWM-7 it B
OUTPUTXBARG 5 O |%idi X-BAR %ijthi 6
EQEP1_B 6 5 ] ; a1 | eQEP-1 i\ B
EQEP2_INDEX 9 /0 |eQEP-2 &3
LINA_RX 10 | LIN-A 1%
SPIA_STE 1 I/O | SPI-A 2% K%Mk (STE)
ERRORSTS 13 O |#HRIREHIH. %55 FHE AT H b,
I2CB_SCL 14 I/OD | 12C-B FFiXL i
GPIO30 0,4,8,12 /O |@MH N/ 30
CANA_RX 1 | CAN-A #21L
OUTPUTXBAR7 5 ] O |%idi X-BAR %t 7
EQEP1_STROBE /0 |eQEP-1 #%i#
MCAN_RX 10 | CAN/CAN FD #1k
EPWM1_A 1 O |ePWM-1 %t A
GPI031 0,4,8,12 11O |@H AN 31
CANA_TX 1 O |CAN-A %i%
OUTPUTXBARS 5 ) O |4t X-BAR %fith 8
EQEP1_INDEX /0 |eQEP-1 %3]
MCAN_TX 10 O |CAN/CAN FD %ki%
EPWM1_B 1 O |ePWM-1%Hi B
GPI032 0,4,8,12 110 |JEHY /AT 32
I2CA_SDA 1 I/OD | I12C-A TR XL I ¥
EQEP1_INDEX 2 /0 |eQEP-1 %3
SPIA_CLK 3 /0 |SPI-A 4
EPWM4_B 5 49 40 32 20 O |ePWM-4 i B
LINA_TX 6 O  |LIN-A Ri%
CANA_TX 10 O |CAN-A %%
PMBUSA_SDA 1 I/OD | PMBus-A J1i ¥ i 4
ADCSOCBO 13 O |44 ADC ) ADC ¥4t 53 B
GPI033 0,4,8,12 /O |3@M AN/ 33
I2CA_SCL 1 I/OD | 12C-A FFRXL i 4
OUTPUTXBAR4 5 O |%iti X-BAR %t 4
LINA_RX 38 32 25 | LIN-A #2&
CANA_RX 10 | CAN-A i
EQEP2 B 1 | eQEP-2 i\ B
ADCSOCAO 13 O |4k ADC ¥ ADC ##:j55h A
GPlO34 0,4,8,12 110 |@HI N/ 34
OUTPUTXBAR1 1 . O |#it X-BAR #ith 1
PMBUSA_SDA 6 I/OD  |PMBus-A JTi 4 [F) ¥ ¥
I2CB_SDA 14 I/OD  |12C-B JF XA %z
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R 5-1. 5IEHE (4)

2% LBEFSME |80 PN |64 PM| 48 PHP | 32 RHB g'ﬁg’s o

GPIO35 0,4,8,12 O |JmAIH A/ 35

SCIA_RX 1 I |SCl-A Bk

SPIA_SOMI 2 /O |SPI-A \Z3 st , 284N (SOMI)

I2CA_SDA 3 I/OD  |12C-A FFi AL s

CANA_RX 5 I |CAN-A $z1g

PMBUSA_SCL 6 /OD | PMBus-A FF I i i

LINA_RX 7 s | 30 51 10 I | LIN-A B2k

EQEP1_A 9 I |eQEP-1#iA A

PMBUSA_CTL 10 /O |PMBus-A Fstilf55 - N EsFHi /L2 1H

EPWM5_B 1 O |ePWM-5 it B
JTAG iR Hd4 A (TDI) - TDI 2 51 B 2
PR RAERE . BIMESLT , W Eh AT

TDI 15 | BRPIRES . S5 AE JTAG TDI, T
J FH oA 8y R P B B B AR AN A R
B, DU Sdm N B2,

GPI037 0,4,8,12 0o IR 37

OUTPUTXBAR2 1 O |#ith X-BAR %t 2

SPIA_STE 2 IO |SPI-A MEFRI%{HAE (STE)

I2CA_SCL 3 /OD  |12C-A FFIR AL i i

SCIA_TX 5 O |SCI-A Ki%¥if

CANA_TX 6 O |CAN-A %ki%

LINA_TX 7 O  |LIN-A %%

EQEP1_B 9 46 | 37 29 17 I |eQEP-1 %A B

PMBUSA_ALERT 10 /OD | PMBus-A JFIA i 415 5

EPWM5_A 1 O [ePWM-5 it A
JTAG iAE IS H (TDO) - TDO & 51 ERA
Z S EHRBERE. BIMERT , WS h Bk

DO 15 o FHAIRE. 1A JTAG iGshi , TDO Zhag
BT =850, FRXAGI RS W Ehd
RS 1245 3 P B3 7 FRL AR b 3 n— AN 4038 b
FE LR 38 GPIO $ AN B4,

GPIO39 0,4,8,12 O I/ 39

MCAN_RX | |CAN/CAN FD #i

EQEP2_INDEX 9 /0 |eQEP-2 %3

SYNCOUT 13 O |4hiE ePWM [FI35 Bkt

EQEP1_INDEX 14 IO |eQEP-1 %3

GPI040 0,4,8,12 O | WA/t 40

EPWM2_B 5 O |ePWM-2 i B

PMBUSA_SDA 64 | 53 /OD | PMBus-A T i i ¥4

SCIB_TX 9 O [SCI-B Kit¥i#

EQEP1_A 10 I |eQEP-14iA A
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R 5-1. 5IEHE (4)

fEE L LS A E | 80PN |64 PM| 48 PHP | 32 RHB g[ﬁgs Vi85
GPl041 0,4,8,12 110 |i@MH N 41
EPWM7_A 1 O |ePWM-7 #iith A
EPWM2_A 5 66 55 O |ePWM-2 fiiit A
PMBUSA_SCL 6 I/OD | PMBus-A Ji X i
SCIB_RX 9 | SCI-B #zUH 45
EQEP1_B 10 | eQEP-1 i\ B
GPl042 0,4,8,12 11O |@H N 42
LINA_RX 2 | LIN-A #21k
OUTPUTXBAR5 3 O |%it X-BAR #ijth 5
PMBUSA_CTL 5 57 /0 |PMBus-A $ZHi{5 5 - WEHFHN/ 252
I2CA_SDA 6 I/OD | I12C-A JFiR XL i $di
SCIC_RX 7 | SCI-C Bzl HH
EQEP1_STROBE 10 /O |eQEP-1 ifil
GPl043 0,4,8,12 11O @M N 43
OUTPUTXBARG 3 O |%idi X-BAR %ijthi 6
PMBUSA_ALERT 5.9 5 I/OD  |PMBus-A M 4R {55
I2CA_SCL 6 I/OD | I12C-A JT-JR XL i
SCIC_TX 7 O |SCI-C Rix¥uis
EQEP1_INDEX 10 /0 |eQEP-1 %3]
GPl044 0,4,8,12 /O 5@ N/ 44
OUTPUTXBAR7 3 O  |%it X-BAR #ijth 7
EQEP1_A 5 69 44 | eQEP-1 i\ A
PMBUSA_SDA 6 I/OD | PMBus-A F1 i i £
PMBUSA_CTL 9 I/0  |PMBus-A #ZHi{5 5 - MZHHH N/ 254
GPl045 0,4,8,12 11O @M N/ 45
OUTPUTXBARS 3 73 O |%idi X-BAR %ithi 8
PMBUSA_ALERT 9 I/OD  |PMBus-A M 4R {55
GPl046 0,4,8,12 /O | @M N/ 46
LINA_TX 3 O  |LIN-A ki%
MCAN_TX 5 ® O |CAN/CAN FD %ki%
PMBUSA_SDA I/OD | PMBus-A F i i £z
GPl048 0,4,8,12 /O @M N/ 48
OUTPUTXBAR3 1 O |%idi X-BAR %ithi 3
CANA_TX 3 a1 O |CAN-A %%
MCAN_TX 5 O  |CAN/CAN FD %i%
SCIA_TX 6 O  |SCI-A kik¥ul
PMBUSA_SDA 9 I/OD | PMBus-A J1i ¥ i 4
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R 5-1. 5IEHE (4)

fEE L LT AE | 80 PN |64 PM| 48 PHP | 32 RHB g|§gs PiEA
GP1049 0,4,8,12 /O |/ 49
OUTPUTXBAR4 1 O |#it X-BAR it 4
CANA_RX 3 2 | CAN-A #1li
MCAN_RX 5 I CAN/CAN FD £l
SCIA_RX 6 I SCI-A K
LINA_RX 9 I LIN-A £k
LN ) 2 E EAT L Th B
O | AL A T
OUTPUTXBAR3 5 O |#iH X-BAR it 3
SPIA_SIMO 110 |SPI-A M2 fFiN , T84 (SIMO)
EPWM1_A 9 318 6 4 O |ePWM-1 #iii A
CANA TX 10 O |CAN-A k%
EQEP1_A 1 I eQEP-1 I\ A
SCIC_TX 14 O |SCI-C %kik¥uds
= e i A R B
0.4.8.12 O | AL A T
LINA_RX 3 I LIN-A il
EPWM6_A 5 O |ePWM-6 it A
SPIA_CLK 6 nT 4 2 IO |SPI-A Kk
EPWM1_B 9 O |ePWM-1%Hi B
EQEP1_STROBE 1 /0 |eQEP-1 itif
SCIC_RX 14 I SCI-C Bellcsidis
= i T MG A B
eriozt 048,12 Cl ik thvietréhiwmmid il
I2CB_SCL 1 I/OD  |12C-B FF X i 4
EPWM3_A 3 28 24 20 13 O |ePWM-3 %t A
OUTPUTXBARH1 5 O  |#it X-BAR %t 1
EPWM2_B 6 O |ePWM-2 i B
SRtk NG o %] T B R T e
GPI0228 0.4.8,12 IO | S BN LA ?ho( 8
ADCSOCAO 3 O |44 ADC ) ADC ¥4 5330 A
CANA_TX 5 10 6 4 2 o] CAN-A Ki%
SPIA_SOMI 6 /O |SPI-A W#fF4IH , ERAFHA (SOMI)
EPWM2_B 9 O |ePWM-2 it B
EQEP1_B 1 I eQEP-1 fi\ B
R -
Sl vy ol sl
I2CB_SDA 1 I/OD | 12C-B JFIR XL Hedha
EPWM3_B 3 O |ePWM-3%iiti B
CANA_RX 5 N 13 | |CAN-A £l
EPWM2_A 6 O |ePWM-2%ith A
I2CA_SDA 7 I/OD | 12C-A JFIR XL Hidha
PMBUSA_SCL 9 I/OD | PMBus-A FFigx i £

28 ERXFIRIE
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x51.5EHE (%)

2% LBEFSME |80 PN |64 PM| 48 PHP | 32 RHB g'ﬁg’s o
OUTPUTXBAR2 5 O |#it X-BAR it 2
SPIA_STE 6 12 8 5 3 /0 |SPI-A M #fh R i%MifE (STE)
EPWM4_A 9 O |ePWM-4 %ith A
CANA_RX 10 I CAN-A £k
EQEP1_INDEX 1 I/0  |eQEP-1 %3]

PR, JTAG R AL

TCK 45 36 28 16 I A P L PR JTAG MR 0

T PR B F BRI JTAG IR 20k
(TMS). BLERATEHIHNLE TCK EFH#Y 11
TAP il itn). Zastbisa TRSTn 5.
TEHLEEAR b RSB — AN B h B ( HERE
2.2kQ ) LUK TMS 5] J{li%+# % VDDIO , MfitE
IEW BTN JTAG R E EADIRE
WAL (N ) B ITTMEN (fid ) . L
2P 2 S 5 e 2 R ) 1R A S i
PN T RE S IR E 5] B DU SRR R A AR . AR
EIVAEAR , St H MCU IXEh MK
o FEEITTEN AR, XRSn 5 B{I7E 512 4~
OSCCLK FMIRIE I 148 5 A0 FR B2 8] P 4 5K 5
JULHF. XRSn 1 VDDIO 2 [a] 37 i & — 4
2.2kQ % 10kQ MIHH. S 7E XRSn f1 VSS
ZIRE — N AT R A ERR , AR A
HIZAER Y 100nF BLFE /N, 95 [T S AL AR 3k
W, X EE RVEETIMIE 512 4~ OSCCLK Ji #A
P IEf K XRSn 5] I3R3) % VOL. %512
B P B r B TR o a0 SRk 5] R A
EER RIS, S F R AR AT RS

TMS 47 38 30 18 110

XRSn 5 3 3 1 I/0OD

IR

1.2V Hrr s . A OGN PG

VDD 53. |44, |36.45| 24 BB BT (PMM) .

71 59

3.3V AR IR S . LEREAN T B BCE — AN
AMECN 2.2uF I LRSS . 7E 32 QFN 33
VDDA 26 22 18 1 I, VREFHI {£ i3 % VDDA. A XH%I
B R, iESR C RIEEEAE (PMM)” —
Fs

43, 3.3V i /0 MRS . A ALEEE

35. 46 23 N N S i bt e
60 WES 0« BIEEEEEL (PMM)” —35,

VDDIO 52.
72

FLAT P iz H L) P R R A A R . K T
VREGENZ 56 46 37 25 | HER:F| VSS LU F W EE VREG, 4 & i i
£ VDDIO LA FH 418 B I

9. 5.
30. | 26, By, X QFN 23, IR T B R
VSS PAD PAD o -
55. | 45, TR R AR 42 3] PCB RUFEITTH
70 58
VSSA 25 21 17 10 TR
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5.3 55 UH
5.3.1 BES
£ 52 BIES
58k ggg@ PiH 80 PN 64 PM 48 PHP 32 RHB
AO ADC-A i\ 0 19 15 1" 7
A1 ADC-A i X 1 18 14 10 7
A2 ADC-A i\ 2 13 4
A3 ADC-A #ii \ 3 12 8 5 3
Ad ADC-A i\ 4 27 23 19 12
AS ADC-A #ii X\ 5 17 13 9 6
A6 ADC-A i\ 6 10 6 4
A7 ADC-A i\ 7 23 19 15 8
A8 ADC-A i\ 8 24 20 16
A9 ADC-A #ii X\ 9 28 24 20 13
A10 ADC-A fii\ 10 29 25 21 13
A11 ADC-A i X\ 11 16 12 8 6
A12 ADC-A fii \ 12 22 18 14
A14 ADC-A i\ 14 15 1" 7 5
A15 ADC-A fii \ 15 14 10 7 5
A16 ADC-A i\ 16 4 2 2 32
A17 ADC-A fii \ 17 33 27 22
A18 ADC-A i\ 18 34 28
A19 ADC-A i\ 19 35 29 23
A20 ADC-A i\ 20 36 30 24
AlO225 T HeriN 225 5] 27 23 19 12
Al0231 M EerimA 231 L] i 19 15 " 7
Al0232 AT 232 5] i 18 14 10 7
AlO233 HT e 233 BRI S| 14 10 7 5
AIO237 T HevmA 237 BB S| 16 12 8 6
AlO238 T s 238 BRG] 22 18 14 8
AI0239 FTHTFHN 239 IS5 1 15 1 7 5
Al0241 TN 241 BRI S| 24 20 16 9
Al0244 MTEriA 244 (5] 17 13 9 6
Al0245 TN 245 BIBHUS| 23 19 15 8
Cco ADC-C A 0 16 12 8 6
C1 ADC-C %\ 1 22 18 14 8
Cc2 ADC-C fii\ 2 17 13 9 6
C3 ADC-C i\ 3 23 19 15 8
C4 ADC-C i\ 4 15 1" 7 5
C5 ADC-C i\ 5 12 3
C6 ADC-C i\ 6 1" 7 4 2
c7 ADC-C i\ 7 14 10 7 5
C8 ADC-C #iA 8 28 24 20 13
30 R 15 Copyright © 2023 Texas Instruments Incorporated
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BT g'gg’s W 80 PN 64 PM 48 PHP 32 RHB
C9 | ADC-C i\ 9 13 9 6 4
C10 I ADC-C #iiA 10 29 25 21 13
C11 I ADC-C i\ 11 24 20 16 9
C14 I ADC-C i\ 14 27 23 19 12
c15 I ADC-C #iA 15 19 15 1 7
C16 I ADC-C %I\ 16 4 2 2 32
c17 I ADC-C #iA 17 33 27 22
c18 I ADC-C #i\ 18 34 28
C19 I ADC-C #iA 19 35 29 23
C20 I ADC-C #i\ 20 36 30 24
CMP1_DACL I CMPSS-1 {1 DAC %t 19 15 1 7
CMP1_HNO I CMPSS-1 i HFLLE AR Ffi N O 14 10 7 5
CMP1_HN1 I CMPSS-1 5 P LL s N 1 16 12 8 6
CMP1_HPO I CMPSS-1 i HSF LLH B EHIN O 13 9 6 4
CMP1_HP1 I CMPSS-1 = U LU A% IEHN 1 16 12 8 6
CMP1_HP2 I CMPSS-1 & P L 28 IEHIN 2 10 6 4 2
CMP1_HP3 I CMPSS-1 = B F LU LA IEf N 3 14 10 7 5
CMP1_HP4 I CMPSS-1 B P LL B 4N 4 18 14 10 7
CMP1_LNO I CMPSS-1 {k LT LL#: f1 N O 14 10 7 5
CMP1_LN1 I CMPSS-1 {RH P LA 4 1 16 12 8 6
CMP1_LPO I CMPSS-1 ik LV LB #s IEfIN O 13 9 6 4
CMP1_LP1 I CMPSS-1 {R P L Hca 4 1 16 12 8 6
CMP1_LP2 I CMPSS-1 ik HLF LL B #5 IEfN 2 10 6 4 2
CMP1_LP3 I CMPSS-1 X HIF L AR IEHI N 3 14 10 7 5
CMP1_LP4 I CMPSS-1 (K HLF LLH A IEHIN 4 18 14 10 7
CMP2_HNO I CMPSS-2 F P L AN 0 29 25 21 13
CMP2_HN1 I CMPSS-2 5 Hi P LLE 28 N 1 22 18 14 8
CMP2_HPO I CMPSS-2 T LL K d IEfIN O 27 23 19 12
CMP2_HP1 I CMPSS-2 i i F LLH A8 T 1 22 18 14 8
CMP2_HP2 I CMPSS-2 5 H P Lh s IEfIN 2 28 24 20 13
CMP2_HP3 I CMPSS-2 i i F LL# 33 IEHi A 3 29 25 21 13
CMP2_HP4 I CMPSS-2 = HF LE B IEfI N 4 24 20 16 9
CMP2_LNO I CMPSS-2 fik P L 8 5N O 29 25 21 13
CMP2_LN1 I CMPSS-2 fiL LT L e 1 BN 1 22 18 14 8
CMP2_LPO I CMPSS-2 {RH P LL A 4 O 27 23 19 12
CMP2_LP1 I CMPSS-2 {i Hi L e IEfN 1 22 18 14 8
CMP2_LP2 I CMPSS-2 & H P LL a4 2 28 24 20 13
CMP2_LP3 I CMPSS-2 {i Hi T LE 5 # IS\ 3 29 25 21 13
CMP2_LP4 I CMPSS-2 {kH P LL K # IE4N 4 24 20 16 9
CMP3_HNO I CMPSS-3 i P LL A fi N O 12 8 5 3
CMP3_HN{1 I CMPSS-3 T LL a1 17 13 9 6
CMP3_HPO I CMPSS-3 i P LL B #5 IEfIA O 1 7 4 2
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R 5-2. B S (4)

BT g'gg’s W 80 PN 64 PM 48 PHP 32 RHB
CMP3_HP1 I CMPSS-3 7 Hi 1 HL i a IES A 1 17 13 9 6
CMP3_HP2 I CMPSS-3 = L T LU #S IEfIN 2 19 15 " 7
CMP3_HP3 I CMPSS-3 & Hi T FL i IS 3 12 8 5 3
CMP3_HP4 I CMPSS-3 7 Hi - LU # IE A 4 15 11 7 5
CMP3_LNO I CMPSS-3 ik Hi T EL i # f A O 12 8 5 3
CMP3_LN1 I CMPSS-3 ik Hi-F- LU 85 f i A 1 17 13 9 6
CMP3_LPO I CMPSS-3 i HF LLEAR IESIA O 1" 7 4 2
CMP3_LP1 I CMPSS-3 ik HiF- LU #8 IEH A 1 17 13 9 6
CMP3_LP2 I CMPSS-3 i HF LLEHR IESI A 2 19 15 1" 7
CMP3_LP3 I CMPSS-3 i HiF LU HS EH A 3 12 8 5 3
CMP3_LP4 I CMPSS-3 ik Hi T EL i #t IE SN 4 15 1 7 5
CMP4_HNO I CMPSS-4 & Ha F LLALHR i A O 27 23 19 12
CMP4_HN{1 I CMPSS-4 711 LU # 1N 1 23 19 15 8
CMP4_HPO I CMPSS-4 i Hi F LLELHR IEHI A O 28 24 20 13
CMP4_HP1 I CMPSS-4 i Hi T LLELAR IESL 1 23 19 15
CMP4_HP2 I CMPSS-4 i HF LLELHR IEST A 2 22 18 14 8
CMP4_HP3 I CMPSS-4 L F LLE AR IER A 3 27 23 19 12
CMP4_HP4 I CMPSS-4 & Hi 1 HL i # IES A 4 24 20 16 9
CMP4_LNO I CMPSS-4 % HiF LU #s i A O 27 23 19 12
CMP4_LN1 I CMPSS-4 ik Hi 1 EL A # F A 1 23 19 15 8
CMP4_LPO I CMPSS-4 ik HiF- LU #s IEHI A O 28 24 20 13
CMP4_LP1 I CMPSS-4 ik Hi 1 EL A # IESR A 1 23 19 15 8
CMP4_LP2 I CMPSS-4 ik HiF FLAHS IEHI A 2 22 18 14 8
CMP4_LP3 I CMPSS-4 ik HF LLEHR IEfI N 3 27 23 19 12
CMP4_LP4 I CMPSS-4 i HF LU HS IEHI A 4 24 20 16 9

ADC Tt H R . FEAMIFEHER T |
MANERIR A5 L e A R . 7E
e

VREFHI I 220F HH . A B 20 16 12
VREFHI f1 VREFLO 5| iz A& 7] R4
EAAFRALE . 7E 32 QFN #2351
VREFHI 7 4 #l 42 % VDDA,

VREFLO I |ADC kA d 21 17 13

32 R 15 Copyright © 2023 Texas Instruments Incorporated
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532 7S

R53.HFRET

e LTk y[ggs B GPIO 80 PN 64 PM 48 PHP 32 RHB
ADCSOCAO O [4hi ADC i) ADC #4835 A 8. 33. 228 10. 38. 58 6. 32. 47 4. 25 2
ADCSOCBO O |4hi ADC if) ADC #4583 B 10, 32 49, 76 40. 63 32 20

3. 13,
0. 3. 5. 11, 12, 1. 12, 29, 32, 8. 25, 28, 30. | 5. 21, 24, 14. 19
CANA_RX CAN-A 1l 18. 21. 30. 33. 34, 36. 37. 38. 31, 32, 39. 25, 31. 33. 21‘ 26‘
35, 49, 230, 242 |48, 50. 60. 63. 74| 41, 49, 52, 61 | 39, 42, 47 zé 3(‘)
2. 4.7, 13, 17, 2. 10. 13. 31. 6. 9. 27, 29, 23" 29 2§2 o 417

CANA_TX O [CAN-A k% 19. 20. 31. 32. 33. 35. 40. 46. 34, 37. 40. 34‘ 38‘ 40‘ 2(‘) 52 ég
37, 48, 224, 228 |49. 51, 59, 61, 68| 42, 48. 50, 57 “as T e

EPWM1_A O |[ePWM-1 it A 0. 4. 30, 224 1. 13. 59. 63 9. 48. 52 6. 38. 42 4. 28

EPWM1_B O |ePWM-1#ith B 1. 5. 31, 226 2. 11, 62, 74 7. 51, 61 4, 41, 47 | 2. 27. 30

EPWM2_A 0 |ePWM-2 4t A 2. 6. 7. 41, 230 |29, 61. 66. 68. 80 25‘550‘6i5‘ 240 1309

EPWM2_B O |ePWM-2 #ith B 3. 7. 40, 227. 228|10. 28. 60. 64. 68| %> 2+ 5479‘ 53 14, 20. 30. 43 22‘6132‘9

EPWM3_A O [ePWM-3 fith A 0. 4. 14, 227 28, 59. 63. 79 24, 48, 52 20. 38. 42 13, 28

EPWM3_B O |ePWM-3 it B 1. 5. 15, 230 29. 62, 74. 78 25, 51, 61 21. 41, 47 |13, 27. 30

EPWM4_A O |ePWM-4 fith A 2. 6. 22. 24, 242 |12, 41, 61, 67, 80| & 3> 6540‘ 56+ |5, 27, 40, 48| 3. 15

EPWM4_B O |ePWM-4 #it B 3, 7. 23, 32 49, 60, 65. 68 | 40, 49, 54, 57 | 32, 39, 43 |20. 26. 29

EPWM5_A O |ePWM-5 it A 8. 16. 37 39. 46. 58 33, 37. 47 26. 29 17

EPWM5_B O |ePWM-5 fiith B 9. 17. 35 40, 48. 75 34, 39. 62 31 19

EPWM6_A O |[ePWM-6 fith A 10, 17, 18, 226 11, 40. 50. 76 7. 34, 41, 63 4, 33 2. 21

EPWM6_B O |ePWM-6 #iti B 1. 19 37. 51 31, 42 34 14, 22

EPWM7_A O |ePWM-7 it A 12, 28, 41 4, 36. 66 2. 30. 55 2. 24 32

EPWM7_B O |ePWM-7 #ith B 13, 29 3. 35 1. 29 1. 23 31

6. 10. 20. 25.
" 4, 13, 33. 42, 2. 9. 27, 39. 2. 6. 22,
EQEP1_A eQEP-1 i\ A 28. 35\22420‘ 44 14a 64 69. 76. 80|  53. 63. 64 3. a4 ag | P19 32
" 7. 11, 21, 29, 3. 10. 34. 37. 1. 6. 28. 31. 2. 14,
EQEP1B eQEP-1 1) B 37. 41, 228 46. 66. 68 a7 55,57 | 42943 147 o9 gy
0. 9. 13, 17. 23,
2. 12, 35. 40, 8. 29. 34, 40.
EQEP1_INDEX /0 |eQEP-1 %3] 31, 32\24329\ 43 |49 54 63 65. 75| 5. 54. 62 |5 23~ 32, 42| 3. 20, 28
- 1. 8. 12. 16. 22, 1. 11, 36, 39. 7. 30. 33. 47.

EQEP1_STROBE I/0 | eQEP-1 ki 30. 42. 206 57. 58. 62. 67 51. 56 4, 24, 26, 41 2. 27
EQEP2_A I eQEP-2 i\ A 11, 14, 18, 24 37, 41, 50. 79 31, 35. 41 27, 33 14, 15, 21
EQEP2_B I eQEP-2 {ii\ B 15, 16. 19. 25, 33|38, 39. 42. 51, 78| 32. 33. 42 25, 26. 34 22

EQEP2_INDEX I/0 | eQEP-2 %3l 26. 29. 39 3. 43 1 1 31

EQEP2_STROBE 110 |eQEP-2 kit 4,27, 28 4. 44, 59 2. 48 2. 38 32
ERRORSTS o HooRSH . ZETHE NS R 24, 28. 29 3. 4. 41 1. 2. 35 1.2, 27 15, 31, 32

ExtR I FH T 1A 3R o ) A S BEBH o 336 R P T v e R 19 51 42 34 22
GPIOO V0 | EH% N 0 0 63 52 42 28
GPIO1 110 | BN 1 1 62 51 41 27
GPIO2 VO | R4 Nt 2 2 61 50 40
GPIO3 V0 | mEH N 3 3 60 49 39 26
GPIO4 110 | BN 4 4 59 48 38
GPIO5 110 @it 5 5 74 61 47 30
GPI06 Vo @M 6 6 80 64 48
GPIO7 IO | EHE N 7 7 68 57 43 29
GPIO8 IO | BN 8 8 58 47
GPI09 110 |:@H# AN/ 9 9 75 62
GPIO10 110 | @A 10 10 76 63
GPIO11 VO @ 11 1 37 31 14
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LK g[gg@ P GPIO 80 PN 64 PM 48 PHP 32 RHB
GPIO12 11O | @A 12 12 36 30 24
GPIO13 VO | BN 13 13 35 29 23
GPI014 Vo @A 14 14 79
GPIO15 110 | AN 15 15 78
GPIO16 1o @t 16 16 39 33 26
GPIO17 11O @A 17 17 40 34
GPIO18 IO | EE N 18 18 50 41 33 21
GPIO19 Vo | @M 19 19 51 42 34 22
GPIO20 110 | EA%IAAH 20 20 33 27 22
GPIO21 IO | 4Nt 21 21 34 28
GPI1022 /0 | BHENH 22 22 67 56
GPIO23 110 | @A 23 23 65 54
GPI1024 110 | @ 24 24 41 35 27 15
GPI025 Vo @Mt 25 25 42
GPIO26 IO | RN 26 26 43
GPIO27 Vo | 27 27 44
GPIO28 11O | @A i 28 28 4 2 2 32
GPIO29 VO | iER4 N 29 29 3 1 1 31
GPIO30 Vo | mHNEH 30 30 1
GPIO31 VO | @A 31 31 2
GPI032 110 | @A 32 32 49 40 32 20
GPI033 V0 | @A 33 33 38 32 25
GPIO34 11O | @A 34 34 77
GPIO35 110 | @M N\t 35 35 48 39 31 19
GPIO37 Vo | EHINAH 37 37 46 37 29 17
GPIO39 IO | N 39 39
GPI0O40 110 | @t 40 40 64 53
GPIO41 11O @A 41 41 66 55
GPI042 11O | 42 42 57
GPIO43 V0 | BN 43 43 54
GPIO44 11O | @A 44 44 69 44
GPI045 110 | @ Nt 45 45 73
GPI046 Vo @it 46 46 6
GPIO48 11O | 48 48 31
GPI049 110 | EHINH 49 49 32
GPI0224 VO @AM 224 224 13 9 6 4
GPI0226 VO @A N 226 226 1 7 4 2
GPI0227 V0 @A 227 227 28 24 20 13
GPI0228 /0 | A% 228 228 10 6 4 2
GPI0230 11O @ N 230 230 29 25 21 13
GP10242 IO | BN 242 242 12 8 5 3
e 1. 4. 8. 18. 20. 33, 38. 44. 46. 27. 32, 37. 22, 25, 29.
12CA_SCL VOD | 12C-A FFi e 27. 33, 37. 43 |50 54. 58. 59. 62| 41. 47. 48, 51 | 33,38, 41 |22
0. 5. 10. 19, 21. | 29. 34, 43, 48, 25, 28, 39. 2. 31. 32 13, 19,
12CA_SDA I/OD | 12C-A FF i1 $iche 26. 32. 35. 42. 49. 51, 57, 63, 40, 42, 52, 3“1 4é 4; 20. 22,
230 74, 76 61, 63 e 28. 30
12CB_SCL I/OD | 12C-B JF XL [ i 4 3. 9. 15, 29, 227 | 3. 28. 60. 75. 78 | 1. 24. 49. 62 1.20. 39 |13, 26. 31
12CB_SDA I/OD | 12C-B F i W I $cdi% 2. 14, 28, 34, 230| 4. 29, 61, 77. 79 2. 25, 50 2. 21, 40 13, 32
, 23. 29. 33. 35. 3. 11, 32, 38, 1. 7. 32, 39,
» 1k
LINA_RX I LIN-A £k 42. 49. 296 48. 57. 65 54 1. 4. 25, 31 | 2. 19, 31
LINA_TX O |LIN-A &% 22, 28, 32, 37, 46| 4. 6. 46. 49, 67 | 2. 37. 40. 56 2,29, 32 |17, 20, 32
0. 5. 12, 21, 30. 1. 32, 34. 36.
MCAN_RX I CAN/CAN FD 1 39. 49 63. 74 28. 30, 52, 61 | 24. 42, 47 28. 30
34 R 15 Copyright © 2023 Texas Instruments Incorporated
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K53 HHET (£)

s g[gg@ P GPIO 80 PN 64 PM 48 PHP 32 RHB
1. 4. 13. 20. 31. | 2. 6. 31. 33. 35. 22. 23. 38
% N N N
MCAN_TX 0 |CAN/CAN FD %i% P A 27. 29. 48. 51 3 27
OUTPUTXBART 0 |4 X-BAR 41t 1 2. 24, 34, 227 | 28. 41. 61, 77 24, 35. 50 | 20.27.40 | 13. 15
OUTPUTXBAR2 | O | fith X-BAR fithi 2 3.25.37. 242 | 12. 42. 46. 60 8. 37. 49 5.20.39 | 3. 17. 26
. . 4. 5. 14. 26. 48. | 13. 31, 43. 59.
OUTPUTXBAR3 | O |fiili X-BAR fithi 3 b SR 9. 48. 61 6. 38. 47 4. 30
OUTPUTXBAR4 | O |%th X-BAR Hitlt 4 6. 15. 27. 33. 49 | 32. 38. 44. 78. 80 32. 64 25. 48
OUTPUTXBARS | O |fith X-BAR ffitli 5 7. 28. 42 4. 57. 68 2. 57 2. 43 2. 32
OUTPUTXBARG | O | fith X-BAR fithi 6 9. 20. 43 3. 54. 75 1. 62 1 31
OUTPUTXBAR7 | O |&th X-BAR #itlt 7 0. 11. 16. 30. 44 | 1. 37. 30. 63. 69 | 31. 33. 52 | 26. 42 44 | 14. 28
OUTPUTXBARS | O |fiih X-BAR #itli 8 17. 31. 45 2. 40. 73 34
PMBUSA_ALERT | 1/OD |PMBus-A JFRu A 245 5 1319, 27, 37, | 35 44. 46 51, 20.37.42 | 23.29.34 | 17,22
43, 45 54, 73
e e 12. 18. 26. 35. | 36. 43. 48. 50. .31, 33,
PMBUSA_CTL VO | PMBus-A £If5 5 - AR A/ B PF A o AN 30. 39, 41 | 2 31,3 19, 21
T 3. 15. 16. 24. | 29. 30. 41. 48. | 25. 33. 35. | 21. 26. 27. | 13. 15.
PMBUSA_SCL | /OD | PMBus-A FFIRAL IS 1 35, 41. 230 60. 66. 78 30, 49. 55 31, 39 19. 26
2. 14, 17. 25. | 6. 31. 40. 42.
PMBUSA SDA | 1/OD |PMBus-A FFifi i 5 32. 34, 40. 44. | 49. 61. 64. 69. | 34. 40. 50. 53 | 32. 40. 44 20
46. 48 7. 79
0.3.5.0.17. | 4. 32.40. 42. |2.34. 39, 49. | 2. 31.39. | 19. 26.
SCIA_RX SC-A Sl 25. 28, 35, 49 |48, 60. 63. 74, 75| 52 61. 62 42,47 |28, 30, 32
1. 26. 27.
, 1.2.7.8. 16, | 3.31.30. 41, |1.33. 35, 37, 15. 17.
- B
SCIA_TX O |SChA RixHk 24.29. 37. 48 |46, 58. 61 62, 68| 47. 50, 51, 57 | 2% 40 4T 157 99 31
. 11. 13, 15. 19. | 35. 37. 51. 65. | 29. 31. 42,
SCIB_RX SCI-B BalicHiH: o N o 23. 34 14, 22
. 9. 10. 12. 14. | 36. 50. 64. 67. | 30. 41. 53,
SCIB_TX O |SChB gk 18. 22. 40 75. 76. 79 56. 62. 63 2. 33 2
SCIC_RX I [scic mugsE 21, 42. 226 1. 34, 57 7. 28 4 2
SCIC_TX 0 |SCiC RiksdE 20. 43. 224 13. 33. 54 9. 27 6. 22 4
. 3.9, 12, 18. 28. | 4. 11. 36. 49. | 2. 7. 30. 40. | 2. 4. 24. 2. 20.
SPIA_CLK VO | SPI-ATE 32, 226 50. 60, 75 41, 49, 62 | 32. 33,30 |21. 26, 32
ke s 2. 7.8 1. 16. | 13.33. 37. 30. | 9. 27. 31. 33, | 6. 22. 26. | 4. 14.
SPIA_SIMO VO | SPI-A MBI , LaHH (SIMO) 20 24, 224 41, 58, 61, 68 | 35. 47, 50, 57 | 27. 40, 43 | 15, 29
A 1. 4. 10. 13. 17. | 10. 34. 35. 40. |6. 28. 29. 34. | 4. 23. 31.
SPIA_SOMI 110 | SPI-A M\#sfH4ith , LA (SOMI) 21. 35. 228 48. 59. 62. 76 | 39. 48. 51. 63 38. 41 2, 19, 27
s o 3. 14.
_ e 0. 5. 11, 19, 24, | 3,12, 37. 41. | 1. 8. 31. 35, AOIIA EETNRT A
SPIA_STE VO | SPI-A MafHRE L (STE) 29. 37, 242 46. 51, 63, 74 | 37, 42. 52. 61 | 2% 3> 4% | 29, 2g,
30. 31
SYNCOUT 0 | 4hi ePWM Ak 6. 39 80 64 48
JTAG WIHAKAE I (TDI) - TDI A& 51 BRI\ 2 % 5
SR, BOKESL R, PO LR AL T AR A .
o S %5 BTIE JTAG TDI , I A 25 1 ik % 8 % 3 19
1EH AR B InAbE B s BE , DB AN R .
JTAG AH 4t (TDO) - TDO & 51 B BRA £ i 52
PG BUATHIRT , P35 b B T AR R .
TDO o AT JTAG IEFI |, TDO ThEb kb T =844 | 18 37 46 37 29 17
BB ;A L b M B R
AN bR PR G GPIO i AR .
ARRTIR Y s B BRI BN o BRI AR LA 6 A IR
P AR AR 3 2 T B S . O T A R A,
xt VO | st 2 g e B X B X2, 5 T 19 51 42 3 22
FITF- BN .38 3.3V LT
X2 10 | W fkdR s . 18 50 41 33 21
YCLKOUT o z;;xnjmﬁm A28 e I i 2 10 5 16. 18 39. 50 2. 41 2. 33 5
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5.3.3 RJEAMEEM

R 5-4. IEAES

s B B8 . 32

558K e i 80 PN 64 PM 48PHP | oo
1.2V $rr B RS . A SRR v

VDD MEE , ESI “ BB 8. 53. 71 4. 44, 59 36. 45 24

(PMM)” —5,

3.3V B RIEEI . FEREA SR L E
—AN/MER 2.2pF ERERA . 1
VDDA 32 QFN #3 I, VREFHI 7E A% 2 26 22 18 1"
VDDA. HRMENHAIEE |, EZH
“ LR B (PMM)” —5,

3.3V H7 1/O HUEGI . A7 R HIERIE

VDDIO AR L, IS R S 7. 52, 72 43. 60 35. 46 23
(PMM)” —,
FUAT YT o HE B P9 R I AR R K
R HFEERS] VSS LU I VREG.

VREGENZ | o . N 56 46 37 25

¥ e P ZE RS VDDIO BARE AT
W, X T QFN B35, WA T

vss SR ) AR ] PCB [35:4 9. 30. 55. 70 5. 26, 45. 58 PAD PAD
i

VSSA TR 25 21 17 10
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5.3.4 Jik. JTAG MKz

% 5-5. YRk, JTAG FEfr
R mﬁ% i A 80 PN 64 PM 48 PHP 32 RHB

TCK I A A BB FLBE ) JTAG B 5 45 36 28 16

WA P L JTAG AR
(TMS). B ATEHIALE TCK _ETH
E0 TAP Ftl b . A
™S VO | TRSTn 3l 7B FRIHCE — AN 47 38 30 18
5 A (M 2.2k Q ) LI TMS 3l
425 VDDIO | AT 7 IE 33547 191 ]
T4 JTAG fRHE(E S Bk A

AL (SN ) FBTIREL (5

W) o EEHEEHT , thS] BRI E)
FHEEF . ANES HL B AT BE 2 DR Eh UL 5]
ISR A AR RAEBIIMEAN
BESI I B MCU RS AR . 7EE ]
FE AL HIE , XRSn 3l HIE 512 4
OSCCLK JE IR | 140 B A7 F5 520 8]
WIRE K. XRSn A1 VDDIO Z jil
XRSn I/OD | BijftE A 2.2kQ & 10kQ frifH. 5 3 3 1
HIE XRSn M1 VSS 2 A i E — A2
BT ERR |, WZ R S AREN N
100nF 85 /e MFETIME AR | X
LB U VFE T TLE 512 4~ OSCCLK & #]
N IEME XRSn 5] IIRE) % VOL. 1%
5| BA N b s B A TR e e .
5] R A A IR S, S A A TR
AT IREN

5.4 5| R A
5.4.1 GPIO £ & E A5

5411 FH T GPIO £S5 H 5 #.
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5.4.1.1 GPIO E£E 5/ #

* 5-6. GPIO Z B E 5

0'412;8‘ 1 2 3 5 6 7 9 10 1 13 14 15 ALT
GPIO0 EPWM1_A CANA_RX OUTPUTXBAR? SCIA_RX 12CA_SDA SPIA_STE MCAN_RX EQEP1_INDEX EPWM3_A
GPIO1 EPWM1_B SCIA_TX [2CA_SCL SPIA_SOMI EQEP1_STROBE MCAN_TX EPWM3_B
GPIO2 EPWM2_A OUTPUTXBAR1 | PMBUSA_SDA SPIA_SIMO SCIA_TX 12CB_SDA CANA_TX EPWM4_A
GPIO3 EPWM2_B OUTPUTXBAR2 OUTPUTXBAR2 | PMBUSA_SCL SPIA_CLK SCIA_RX 12CB_SCL CANA_RX | EPWM4_B
GPI04 EPWM3_A 12CA_SCL MCAN_TX OUTPUTXBAR3 CANA_TX EQEP2_STROBE SPIA_SOMI | EPWM1_A
GPIO5 EPWM3_B 12CA_SDA OUTPUTXBAR3 MCAN_RX CANA_RX SPIA_STE SCIA_RX EPWM1_B
GPI06 EPWM4_A OUTPUTXBAR4 SYNCOUT EQEP1_A EPWM2_A
GPIO7 EPWM4_B EPWM2_A OUTPUTXBARS EQEP1_B SPIA_SIMO SCIA_TX CANA_TX EPWM2_B
GPIO8 EPWMS5_A ADCSOCAO | EQEP1_STROBE SCIA_TX SPIA_SIMO 12CA_SCL
GPIO9 EPWM5_B SCIB_TX OUTPUTXBAR6 | EQEP1_INDEX SCIA_RX SPIA_CLK 12CB_SCL
GPIO10 EPWM6_A ADCSOCBO EQEP1_A SCIB_TX SPIA_SOMI [2CA_SDA
GPIO11 EPWM6_B CANA_RX OUTPUTXBAR? EQEP1_B SCIB_RX SPIA_STE EQEP2_A SPIA_SIMO
GPIO12 EPWM7_A MCAN_RX | EQEP1_STROBE SCIB_TX PMBUSA_CTL SPIA_CLK CANA_RX
GPIO13 EPWM7_B MCAN_TX EQEP1_INDEX SCIB_RX PMBUSA_ALERT SPIA_SOMI CANA_TX
GPIO14 SCIB_TX 12CB_SDA OUTPUTXBAR3 | PMBUSA_SDA EQEP2_A EPWM3_A
GPIO15 SCIB_RX 12CB_SCL OUTPUTXBAR4 | PMBUSA_SCL EQEP2_B EPWM3_B
GPIO16 SPIA_SIMO OUTPUTXBAR7 EPWM5_A SCIA_TX EQEP1_STROBE | PMBUSA_SCL XCLKOUT EQEP2_B
GPIO17 SPIA_SOMI OUTPUTXBARS EPWM5_B SCIA_RX EQEP1_INDEX | PMBUSA_SDA CANA_TX EPWM6_A
GPIO18 SPIA_CLK SCIB_TX CANA_RX EPWM6_A 12CA_SCL EQEP2_A PMBUSA_CTL XCLKOUT X2
GPIO19 SPIA_STE SCIB_RX CANA_TX EPWM6_B 12CA_SDA EQEP2_B PMBUSA_ALERT X1
GPI1020 EQEP1_A CANA_TX SPIA_SIMO MCAN_TX 12CA_SCL SCIC_TX
GPI1021 EQEP1_B CANA_RX SPIA_SOMI MCAN_RX I2CA_SDA SCIC_RX
GPI1022 EQEP1_STROBE SCIB_TX LINA_TX EPWM4_A
GPI1023 EQEP1_INDEX SCIB_RX LINA_RX EPWM4_B
GPI024 OUTPUTXBAR1 EQEP2_A SPIA_STE EPWM4_A SPIA_SIMO PMBUSA_SCL SCIA_TX ERRORSTS
GPI025 OUTPUTXBAR2 EQEP2_B EQEP1_A PMBUSA_SDA SCIA_RX
GPI1026 OUTPUTXBAR3 | EQEP2_INDEX OUTPUTXBAR3 PMBUSA_CTL I2CA_SDA
GPI1027 OUTPUTXBAR4 | EQEP2_STROBE OUTPUTXBAR4 PMBUSA_ALERT 12CA_SCL
GPI1028 SCIA_RX EPWM7_A OUTPUTXBARS5 EQEP1_A EQEP2_STROBE LINA_TX SPIA_CLK ERRORSTS 12CB_SDA
GPI029 SCIA_TX EPWM7_B OUTPUTXBAR6 EQEP1_B EQEP2_INDEX LINA_RX SPIA_STE ERRORSTS 12CB_SCL
GPIO30 CANA_RX OUTPUTXBAR?7 | EQEP1_STROBE MCAN_RX EPWM1_A
GPIO31 CANA_TX OUTPUTXBARS | EQEP1_INDEX MCAN_TX EPWM1_B
GPI032 I2CA_SDA EQEP1_INDEX SPIA_CLK EPWM4_B LINA_TX CANA_TX PMBUSA_SDA | ADCSOCBO
GPIO33 12CA_SCL OUTPUTXBAR4 LINA_RX CANA_RX EQEP2_B ADCSOCAO
GPI034 OUTPUTXBAR1 PMBUSA_SDA 12CB_SDA
GPI035 SCIA_RX SPIA_SOMI 12CA_SDA CANA_RX PMBUSA_SCL LINA_RX EQEP1_A PMBUSA_CTL EPWM5_B TDI
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# 5-6. GPIO LA HFIH (%)

9.4,8 1 2 3 5 6 7 9 10 1 13 14 15 | AT
GPI037 OUTPUTXBAR2 SPIA_STE 12CA_SCL SCIA_TX CANA_TX LINA_TX EQEP1_B PMBUSA_ALERT EPWM5_A DO
GPIO39 MCAN_RX EQEP2_INDEX SYNCOUT EQEP1_INDEX
GPI040 EPWM2_B PMBUSA_SDA SCIB_TX EQEP1_A
GPI041 EPWM7_A EPWM2_A PMBUSA_SCL SCIB_RX EQEP1_B
GPI042 LINA_RX OUTPUTXBARS | PMBUSA_CTL 12CA_SDA SCIC_RX EQEP1_STROBE
GPI043 OUTPUTXBAR6 | PMBUSA_ALERT I2CA_SCL SCIC_TX PMBUSA_ALERT | EQEP1_INDEX
GPI044 OUTPUTXBAR7 EQEP1_A PMBUSA_SDA PMBUSA_CTL
GPIO45 OUTPUTXBARS PMBUSA_ALERT
GPI046 LINA_TX MCAN_TX PMBUSA_SDA
GPI048 OUTPUTXBAR3 CANA_TX MCAN_TX SCIA_TX PMBUSA_SDA
GPIO49 OUTPUTXBAR4 CANA_RX MCAN_RX SCIA_RX LINA_RX
GP10224 OUTPUTXBAR3 SPIA_SIMO EPWM1_A CANA_TX EQEP1_A SCIC_TX
GPI0226 LINA_RX EPWM6_A SPIA_CLK EPWM1_B EQEP1_STROBE SCIC_RX
GPI0227 12CB_SCL EPWM3_A OUTPUTXBAR1 EPWM2_B
GPI0228 ADCSOCAO CANA_TX SPIA_SOMI EPWM2_B EQEP1_B
GPI0230 12CB_SDA EPWM3_B CANA_RX EPWM2_A 12CA_SDA PMBUSA_SCL
GPI0242 OUTPUTXBAR2 SPIA_STE EPWM4_A CANA_RX EQEP1_INDEX
AlO225
Al0231
Al0232
Al0233
AlO237
AlO238
AlO239
Al0241
AlO244
AlO245
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5.4.2 ADC 5|HI_EREFHA (AIO)

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

#E

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

5.4.3 ADC 3|l L ¥ AN H (AGPIO)

—ib GPIO 58 5| M T2 M EH |, RS Em AN Thhe . XEWEH AN AGPIO. 5 AIO A , AGPIO
AT 5 B N A R

BRI LR , AGPIO RiER: | WAFTICE . £ 5-7 Son T WAL E AGPIO. 3 FIRI T RE | H & BRI T
ARG ET 7% AGPIOCTRLx. )8 I 7 IhRE | 6 & B @A/t (GPIO) — & %47 % GPXAMSEL.

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

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

&
IR R A RBILS (& dvidt) (85 S E R AGPIO |, AR BLE 5 AT e A SR L
U, I FHAREIE A TR TR, T b SR 4R B AGPIO IS 5 LI E R

5.4.4 GPIO # A\ X-BAR

HWN X-BAR H TK15 5 M GPIO B BIVFZ AR IP B, #iltn ADC. eCAP. ePWM Fl4hEH M (152 ] K
5-5) . #5-8%H THA X-BAR Hbr. HXREEMA X-BAR HIH4IEE | 155 TMS320F280015x ST 17
FIFFRZEFH N LXK (X-BAR)” —Fi,
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GP[OO | Asynchronous >
! Synchronous . Input X-BAR
] ‘ . N —Other Sources
GPIOx Sync. + Qua > eCAP
T —INPUT[16:1] Modules
LTI
T T T - ON OO S ON
FEFEEEFEEFEFEEEEFEEEE E
DDDDDDDDDDDDD DD D
fioooooooooiooooa o
Zzzzzzzzzzzzzzz z
—f
| DCCx Clock Source-1 |4 TZT, TRIP1—
D TZ2,TRIP2—p
| DCCx Clock Source-0 [¢—— TZ3,TRIP3—Pp
TRIP6———W
4— XINT1 |4 : TRIP4 ——p
< ;:ZLZS < > TRIP5 ——p{ ePWM
CPUPIE |4 <
Pl » TRIP7 Modules
¢ TRIP8 ——p
<4— XINT5 |« ;Pg/xné TRIP9
4 : TRIP10 —»
4 TRIP11 ——
> TRIP12 —P
Other 4
Sources
ADC [ ——ADCEXTSOC
EXTSYNCINT ———»| ePWM and eCAP
EXTSYNCIN2 ———p| Sync Scheme
Other Sources
VYVVYVYY
Output X-BAR
&l 5-5. f A\ X-BAR
% 5-8. i\ X-BAR H#%

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

. TZ1. |TZ2. |TZ3.

EPWM it 7l TRIP1 | TRIP2 | TRIP3 TRIP6
- ADCEX
ADC #A4 A 5) TSOC
EPWM/ECAP [F] EXTSY | EXTSY
+ NCIN1 NCIN2
DCCx CI1'K CI1'K CLK1 | CLKO
EPG EPG1 | EPG1 | EPG1 | EPG1
IN1 IN2 IN3 IN4
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5.4.5 GPIO #jii X-BAR Fl ePWM X-BAR

Hith X-BAR 5 8 MM i LATE GPIO £ #$ & &% Fik#/E Ny OUTPUTXBARx. ePWM X-BAR & 8 MMt 5
ePWM [ TRIPx #i AAHE . it X-BAR 1 ePWM X-BAR [{JE & 5-6 Fis.

CMPSSx

— CTRIPOUTH

— CTRIPOUTL

— CTRIPH

— CTRIPL

ePWM and eCAP

:I- A 28 4 i Yy

— EXTSYNCOUT —————— ]

(Output X-BAR only)

(ePWM X-BAR only)

K 5-6. #HH X-BAR F1 ePWM X-BAR &

Sync Chain TRIP4
TRIPS
AlDCSOCAO - ADCSOCAOQ > o aip7 All
Select Circuit Ly
TRIPS ePWM
EPWM TRIP9 Modules
ADCSOCBO | ADCSOCBO > X-BAR TRIP10
Select Circuit TRIP11
»| TRIP12
eCAPx — ECAPXOUT >
— EVT1 >
socx LB :
- EVT4 N » OUTPUTXBAR1
» OUTPUTXBAR2
»| OUTPUTXBAR3
| .BAR L INPUT1-6 > Output » OUTPUTXBAR4 GPIO
nput X- L INPUT7-14 > X-BAR » OUTPUTXBARS Mux
(ePWM X-BAR only) »| OUTPUTXBAR6
» OUTPUTXBAR7
» OUTPUTXBARS
EPGx — EPGOUT »
X-BAR Flags
" (shared)

42 FERNRIRE
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5.5 A W LR TR 5] R
arfF ERSELEG BLRAT A R N . 3% 5-9 S Ty 1 K HE SN A . BRIAEOLT , GPIO 5| I b4k
2, eEE AR . O TR EERORBE SR, 515 ROM REAER: E 3 ok R & ) GPIO 51
JEFWER LR 2 5-9 IR BRI LA B HAR GG 2 b THT THIRES H B4R A .

2K 5-9. T WHEB_ERIAN TR 51

3 XReo= 0) BH3S Riff

GPIOx AR | AR B JSLFH 5 S
GPIO35/TDI P b 87 P R X
GPIO37/TDO AR Ly JRiFH R X
TCK NETEE

T™MS R EER

XRSn R OEER

ARSI (BHE AIO) R R R RS

(1) gER R ORYRE RS BA H 515 ROM A B4

5.6 ARAEH 5 BIRER

XA ZAE A ST A IR , & 5-10 FI M T XMEFT AR SB35 26 AF. 243k 5-10 ol 7 24
BT, ARFTEIUE T 252 . & 5-10 "R FNN 5| IR 1T 5 T mid BT IE R .

R 5-10. RAEH 51 IAESE

REHHK B A
Hif
VREFHI Z2% VDDA (ANTER A A {EH ADC IHEA )
VREFLO 45 2 VSSA
PR
TP ENGI) Gh5EF] VSSA
3 3o B 983 B ) VSSA
- T it
B S (55 GPIO JE/H ) S P L3 B ] VSSA
o

T (AR LR AR )
ToIESE (BRI P b e iR )

GPIOx
e A B (AERCA R | MBI | AR LR )
Y TDI 2 852 P 2 HA 050 ( BRIk ) I, GPIO 4t A ABIR.
GPIO35/TDI Ji F A b LR
SN L L
2 TDO &AL HIA I (BRL ) , GPIO N JTAG AWML TH B ; B0 , B4 T =A%
Fho AN TR DA G A A 58 L7 A
GPIO37/TDO o P L
S s
P
TeK L
™S ERb
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R 5-10. RAEH 5 MIKESE (%)

558/ AIERRZ RIS
P XTAL F1 -
GPIO19/X1 LD 2 Eﬁﬁ?\]%ﬂiﬁ%ﬁﬂ
£ s VI 05 P 0 o o A
R, SRR A LR
K XTAL F1
GPIO18IX2 AR E’fﬂ?\]%ﬂii‘ﬁ%@
LEIPAN SV A 7 i kv o A=
o RHBGC, ZAH R LA R
YRR
VDD J 5 VDD 5L A2 B85 5.3 Pk b T HE . AT H] 51 REIR A B AT S0 LK
VDDA U SRR B IR, %8 F] VDDIO.
VvDDIO J# VDDIO 522 5 5.3 Prid dbAT HE 4% .
VSS FiA VSS 5| 6 ZIU%E HE 51 i B A2 HE
VSSA AR ARAE AL | ERER] VSS.
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6 HA%
6.1 XTI KHUEE
FEFVUSAT M PG (BRAER A ) (D@
B/ME BOoNE Bfr
VDD B VSS JyH:iE 0.3 1.5
FLY FL VDDIO LA VSS Jydkie -0.3 4.6 Y
VDDA L VSSA Jyditifs -0.3 4.6
LIPNGIVES Vi (3.3V) -0.3 4.6 \%
i HLE Vo -0.3 46 v
BN (85I ) |, Ik (Vin < VSSIVSSA B V) > VDDIO/ 20 20
N VDDA ) 4)
LD i EVA=ERT P T TR ” " mA
( Vin < VSS/VSSA & Vjy > VDDIO/VDDA )
it LA Hoerdm (2518 lour -20 20 mA
TARZ R T -40 155 °C
W AFIRE® Tsig -65 150 °C

(1) AR KHUE BIZ AT RE X S AR o A0 o R BUE (I AR SR X B S 1 T BRAE (WS AT 261 F LA KR At S 1
RERIERIZAT . W @ BB AT A AL X e KAUE AV AR, S TREA 2 B IER BT , X TR S AF T etk Thig
FITERE | H4afE A7 47 o

(2) BARSAUN , BWHTA RIEES L VSS ki,

(3) KM R AE BAE ORI 2 T W it & S8 IR A i, ARERER |, WS W LR IC BTG4 W
IR 7o

(4) A SIIEESHA BTN £2mA. FEIFE A TS TAE , BN Vopio/Vopa BUE A RERTE W HE_E T R4 At B S

6.2 ESD %% - i H
B X v
K1 80 51 HH PN &% (¥) F2800157. F2800155
NI ALERL (HBM) , 74 ANSI/ESDA/JEDEC JS-001 #7ifk(") 2000
FEHAS R (CDM) , 4 BT 51 +500
V(EsD) LR (ESD) ANSI/ESDA/JEDEC JS-002 #rifE 80 2|l PN I [ry%: 1 2| i - +750 \
) :
@ 1. 20. 21. 40. 41. 60. 61.
80
K 64 51 PM 2 F2800157. F2800155
N (HBM) , #54 ANSI/ESDA/JEDEC JS-001 fifi() +2000
FHM A (CDM) , 4 L +500
Vesp)  HrHC# (ESD) ANSI/ESDA/JEDEC JS-002 151tk [y o) s pM |- [ £ 5] 0 - +750 \
B E :
@ 1. 16. 17. 32. 33. 48. 49,
64
K 48 516 PHP 4521 F2800157. F2800155
NAETCHEAAL (HBM) , 74 ANSI/ESDA/JEDEC JS-001 5ifE(") 2000
FEA A (CDM) , &4 G +500
Viesp) FHUICR (ESD) ANSI/ESDA/JEDEC JS-002 Frif 48 B PHP - faidfa 21 i - +750 \4
) :
@ 1. 12, 13. 24, 25, 36. 37.
48
(1) JEDEC (4% JEP155 #5iI} : 500V HBM I fE s fEbritE ESD 5 HIAE T 4.
(2) JEDEC 301 JEP157 51 : 250V CDM ] SeIR7EARHE ESD #hIA F e 447
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6.3 ESD &% - K%

B XA
K 80 51H PN #3(1 F2800157-Q1. F2800156-Q1. F2800155-Q1. F2800154-Q1
MNEBCERER (HBM) , 774 AEC |FT& 51 +2000
Q100-002("
Vieso) o8 L 7 LA (CDM) JrE 5l +500 v
4 AEC Q100-011 80 511 PN - s 21 1 - +750
1. 20. 21. 40. 41, 60. 61.
80
K 64 31 PM #%1 F2800157-Q1. F2800156-Q1. F2800155-Q1. F2800154-Q1
N S (HBM) , 54 AEC | BT 51 +2000
Q100-002(")
) - K TR A B +500
Vieso) st ﬁf%}zgﬁ% (CD:\:) , Rl vV
4 AEC Q100-0 64 51 PM _E [k #1151 750
1. 16. 17, 32. 33. 48. 49,
64

KH 48 51 PHP 251 F2800157-Q1 (1 210 2% ) . F2800156-Q1 ( 1 4¢F1 0 4% ) . F2800155-Q1. F2800154-Q1. F2800153-Q1.
F2800152-Q1

)T (HBM) , 57 AEC | i 51 £2000
Q100-002(")
‘ Fe B (CDM) L £500
V(esp LN G o v
ot i AEC Q100-011 48 911 PHP E(10% i 311 - £750
1. 12, 13, 24. 25. 36. 37.
48
KFH 32 51 RHB # %[ F2800157-Q1. F2800156-Q1. F2800155-Q1. F2800154-Q1. F2800153-Q1. F2800152-Q1
PRI (HBM) | ff ¢ AEC | it £2000
Q100-002(")
Vieso)  HRe FeHu AP (CDM) L £500 v
¥4 AEC Q100-011 32 B RHB _F %4 8| i - +750

1. 8. 9. 16, 17, 24. 25, 32

(1)  AEC Q100-002 /5% 2444 ANSI/ESDA/JEDEC JS-001 HLiti#44T HBM 37 33l o

YN Y — S—
6.4 BB IT&M
BME RE BokfE|  Efr
4 F P93 BOR®) VEoR- (MAX) + Vgor.aa @ 33 3.63
%%ﬁ'—FE/)EFEE ’ VDDIO ﬂ] VDDA = H BOR-VDDIO BOR-GB v
XM P BOR 2.8 3.3 3.63
S YR , VDD 1.14 1.2 1.32 \%
2P | VSS 0 v
M |, VSSA 0 \%
SR VDDIO. VDD. VDDA #*}T VSS ff)
SUPPLY R LR R . @)
v G NN VSS - 0.3 VDDIO + 0.3 \Y
" Wl VSSA - 0.3 VDDA+03| v
F280015xS. F280015xQ #3814 -40 140 °C
g T, M
F280015xE #:14 -40 155 °C
F280015xS. F280015xQ #314: -40 125 °C
ERE RS |, Ta
F280015xE #41+ -40 150 °C

(1) 4E£Ty=105°C UL ERIRE T KN M Z AT gasids R A v . BT IREZER , WS B o/ HIRA L F 25 19 R/
(2) HZW HIETELE (PMM) #7) .
(3) EUARESL T =B PE BOR.
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(4)  HBW R EH RIS TTH R

6.5 THFEWE
AN B B R AR 2 4 58 IR 2% R IR |, T A2 TR R 4 o i R A . 7 P o 10 Si2 o 14 v 370 I
FEACRD AN 2| BIC B AR FI 254k, 1 6.5.1 A1 6.5.2 5|t T R S8 du i i FE A

6.5.1 RZHRIEE - J5H VREG - W8 BEIH

FERVGSAT M AR (BRAESA Y )

S ‘ TR B/ME HRE BKAE HfL
TR
I 2 4178 7 6 8k S A FLAL A | 30°C 52 mA
fH5AE . EPRBREH RGNS L.
LT ST ke 93| mA
Ippio IBAT 1A Y VDDIO HLjH #E M. XAAHE)EH NI Vreg | 125°C 71.22 mA
- AE 155 (5) 44.1 mA
- X1/X2 LRI 30°C 1.6 mA
-PLL #)5H , SYSCLK=#
KA A 851C 2 mA
- BRI HUI ;
TR ) 143CO) 25 mA
- BN RS P I T 1557 (5) 26 mA
R
30C 19.3 mA
i 85T 24 mA
" 2 P A = e (1 - CPU Ab-F = W
Iooio f;lgﬁ:}:l|ﬂjfﬂﬁﬁﬂ,] VDDIO H, ey 125 3722 A
" - PLL %)}ZE”EE , SYSCLK=§§ 134°C®) 39.8 mA
KREIESIZ , CPUCLK ik
i 155°C4) 451 mA
- X1/X2 SR N 30°C 0.01 mA
- RO HL A I
_ A D AR Ay 85C 0.1 mA
| B PPUTARBLA VDDA g | L IR BURIBNL oo e
> Wik RO AR TSR | ———
TSRS 134'CC) 0.1 mA
155°C*4) 0.1 mA
PR (PLL BH )
307C 7.6 mA
85T 11.8 mA
B AT R T [ VDDIO H |- CPU b T AL .
| 23.82 A
DDIO FLINEE N 125C m
-PLL ¥ A , SYSCLK 1 |131C® 25.5 mA
CPUCLK <ikif 154°C @ 31.8 mA
- X1/X2 iR -
- FEADEERLT 30C 0.01 mA
- TR BRI |85°C 0.1 mA
| BAEL T YL NN ) VDDA B | FEEE 1251 01 A
boA T HE - g AT T T A :
131C® 0.1 mA
154°C#) 0.1 mA
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6.5.1 RGN EE - J5F VREG - EiYE (42)

FERVGSAT M TR (BRAESA Y] )
BAUE 1 Viom , SR FIREN T

¥ \ PRLAF BuME SRME BOKME| e
FHUBLR (PLL 257 )
30C 5.8 mA
85C 10 mA
2040 TR LB 0 VDDIO H |- CPU 4 THHHLAE .
| 22.92 A
oo N - A 125€ "
-PLL #%5H , SYSCLK f1 |[131C® 245 mA
CPUCLK &ifil 154°C@ 29.7 mA
- X1/X2 f R -
- BBy soc 001 mA
- BTHE RO B SR | 85°C 01| maA
| ST LB VDDA | PR S PPy ol A
DA R - HN A T P B :
131C®) 0.1 mA
154°C(4) 0.1 mA
PR
30C 5.3 mA
85C 9.5 mA
SPEAL T LB 9 VDDIO H |- CPU b T bt .
| 22.52 A
bolo it i - TR 125¢ "
- PLL #%%H , SYSCLK fi1  |[131C® 24.1 mA
CPUCLK #fiti 154°C@) 29.2 mA
- XA/X2 Gy 4 i el - ] "
- BB 7 30 0.0 m
- TR B RIS |85°C 0.1 mA
| SIEALTEE USRI VDDA i | FRHE \ PPy o1
DA eI - BN RS R AR T :
131C® 0.1 mA
154°C@4) 0.1 mA
Y= 7P
YRR RLE 119 VDDIO Haift |- CPU M RAM iZ 47 ©) @)
looio S - AT PR 6% 90 mA
-PLL JEH , SYSCLK = & k
CRTIE
- KRS B
- X1/X2 ffk B
| YRR/ R 1010 1) VDDA Hif |- PSS P T v 01 26| mA
DDA W - SR LR SR R : :
T oA
- BN A P AR P
48 FEX IR 7 Copyright © 2023 Texas Instruments Incorporated
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6.5.1 RGHIIHFE - 5 VREG - WHFHIR (4)
FERVGSAT M TR (BRAESA Y] )

s \ PR BAME SRME BAE| B
FhER
30°C 7 mA
85C 10.7 mA
Ibbio %gﬁgﬂ%ﬁ%mﬂﬁ VDDIO 125C 17 oA
129°C®) 17.8 mA
153°C™ 24.3 mA
30°C 0.01 mA
85C 0.01 mA
looa ﬁ%ﬁg'ﬁm%ﬁm VDDA 125C 0.01 mA
1291C® 0.01 mA
153°C4) 0.01 mA

(1) INTEZRREIIIE A R A F] RE A A B JF K A BUE B o (2 IR (9130 USB 4t &t ) HIZ PR3N R ATRE Sy &3 PF R ELfth 2
GUHATSROLEUE R, IR B A LS RO B LAk S FLR R R o

(2)  XEELMIE () XRSN AARHEE ) B BRI RE.

(3) WRMIRER Ty, BERMEAEHRIT Talv 125°C (AEC-Q100 1 4% ) MRAMT. Ty EFHE] Ta BAER T RIS fe st ok B &t
SEI. e Ty EHT AR, HSRGA BN A AL, LT AR Tk SR AT R I A B B R A AR

(4) SoRMBER T, ERELEHRT Ta N 150°C (AEC-Q100 0 4 ) I RAMT. Ty EFHE] Ta LA R T RIS ek 5 & i
SE. b Ty G T 48PHP H4& . 1S A ERH A AFIE A5y, UL TR TSR B G AR B R I .

(5) 4%k SYSCLK S [# % 60MHz , LUt Gl id 85110 Ty BOKMEMM . AXRELZ MG , WS AEC-Q100 0 KAV il /7 & FHI
IFe

(6)  FELEAERR/RFENKT R Ty RRME , A20E . MEEAERR A B XA BN BTN Ty oMl , IF BT DERT AR Tt 32
P NI E R AR K P . AT AEC-Q100 0 ZRi FESE RN , #$7F DIFE AT HE 169mW (J84E ) » I, K T, &
KAERN . it id Ty BORME 7T LA B D B/ 2 1 DR A2 2 1) BRI ) Sfe el VR R AP 2 I A A e IR, S AR R/ AR Tk
PRI A A AR R EE ETHJG |, 45 T As R AR A =S EREE |, W) BLk A SR 0 2 ik B At
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6.5.2 RGHIRIHAE - M VREG - SR IR

FEREVOSAT R TIA (BRAESA WY )

E 218 R B/AME HAME BKE L:<VivA
TAEER
30°C 50 mA
85°C 58.8 mA
Ipp IZATHIEIR) VDD HIRTEFE T3 R BT B 47 b BRI I 125C 72.82 mA
fHEAE. LRSI RG | 134°C0) 74.9 mA
3. 110 A FAERFIFF IANZ s
i 5. XEIER AN Vreg | 195 7748 mA
B P L PR 30°C 9.75 mA
) %Z;Jﬂ?%RAM et 851 814| mA
Iobio 4TI VDDIO HLifiil#E - X1/X2 @R n 125°C 8.12 mA
-PLL # /5 , SYSCLK=1j :
, 134°C®) 8.2 mA
KEBAR
- BB 155°C 1) 8.34 mA
R HIRRRER |30 6 A
TRES :
- WO A T TR |85C 2 mA
Ippa AT ) VDDA Hi ke 125°C 2.3 mA
134°CO) 2.4 mA
155°C(#) 2.5 mA
ZERBER
30°C 16.6 mA
85°C 28.1 mA
oo BT EIRAST K VDD ek 1250 o2l A
130°C @) 42.0 mA
- CPU Ab-F#5 IR, 153C®) 43.8 mA
- NAZWTH .
-PLL ¥, syscLk=f [30C 4 mA
KB | CPUCLK #iik | 85°C 4 mA
PR AL T2 AR U ) VDDIO HE | 3@ -
I . 45 A
pbio T EE - XAIX2 G AR 125 m
- LYo 130CC) 46| mA
- PR B AR 153°C“4) 5 mA
TR :
- NAEES E R EE R |30C 0.01 mA
85°C 0.1 mA
A 4T 2 N A T /) VDDA H s
I 1 A
DDA T 125°C 0 m
130°C®) 0.1 mA
153°CA) 0.1 mA
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6.5.2 RS HIRIEFE - 22 VREG - SMFHIE (42)
FERVGEAT 21 Rl (A BB )
AU - Voom » BARIIREER T,

g \ A BAME MAME BOKE| B

FEHUBR (PLL BRI )
30C 3.9 mA
85°C 1.2 mA

oo ijg&ﬁﬁ*mﬁﬁm VDD Hyif ppeee 802 A
129CEA) 29.0 mA

- CPU A FH5HLMIR 152 309 mA
- N H 30°C 6.8 mA
oo BRI VDDIO 1| S0 SR S 1250 s
TIHFE s b0 b b
- BB 129:C®) 5 mA
- i AR B LR A B L
TREA 152CH) 5.06 mA
- BACAEAS E RSP EIRHESE (300 0.01 mA
85C 0.1 mA
ST A AN ) VDDA -

IDDA /)ﬁ/ﬁiﬁ 125°C 0.1 mA
129CA) 0.1 mA
152CH) 0.1 mA

FHUE (PLL 2R )
30°C 2.8 mA
85C 10 mA

oo BT AT VDD ek 125G YT
129:C®) 271.7 mA

- CPU A F LM 152 2064) mA
- IAA7 T 30C 6.25 mA
- ke Ak
C':,b"c%ﬁ;iﬁiﬁ’ EYSC"K - Jesc 436) mA
Er) 4 it =
Iobio f;ggﬁﬂ:ﬁm&fﬁﬁﬁ’] VDDIO & | XA/X2 &Il 125C 4.22 mA
Jin G by o M
- 1‘%&1‘5&%%4} 129°C @) 4.23 mA
- i AR B LR A K DL
TR#A 152°C4) 4.27 mA
- NIRRT BR300 0.01 mA
85°C 0.1 mA
AL T AR A (1) VDDA H .
129CO) 0.1 mA
152CH 0.1 mA
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6.5.2 RS HIRIEFE - 22 VREG - SMFHIE (42)
FERVGEAT 21 Rl (A BB )
AU - Voom » BARIIREER T,

E 24 \ WAL AE B/ME SiRME BONfE| AL
bR
30C 2.3 mA
85C 9.6 mA
oo igﬁ%ﬁmmﬁM%VDD%ﬁ ppece Ty E—
129C®) 27.2 mA
- CPU 4 TA#ALBER 152ct 2914] mA
- INAERE T e 30C 6.20 mA
R oy 2k
%ﬁm%ﬁm&fwwwmm@‘JE&E%ﬁEWEMﬂ] o oL
Iobio e FHLBRAITE - XA/X2 3R T e 125°C 423  mA
I an TR T,
- T%}Mﬁﬁ%%ﬁlih% ) 129°C®) 4.24 mA
- W AR B AR L
RS 152:C™ 427 mA
SN SR PRIET [300 0.01 mA
85 0.1 mA
A TN U Y VDDA H .
I A A
DDA FLIMEE 125°C 0 m
129:C®) 0.1 mA
152CH) 0.1 mA
NFE IR
Ipp ERR IR A B¢ VDD FAE( |- CPU M RAM i&1T 58 70 mA
G4 27 FL TR P 1A ] o | - INAEEAT S S O R B 1A
Ioio ﬁ;{ﬁﬁﬂ/ﬁ/ﬂlﬂﬂ’] VDDIO Hiji PLL J1ffl . SYSCLK = £t & 1 20 mA
AR
- RSN
- X1/X2 Gk B
‘ - BB
oA %Kﬁtlzﬁﬁlﬁﬂﬂ,ﬁmﬂﬁﬁ VDDA HJ |- 4 H 78 G B S 30 s 01 25 mA
THFE TS
- BN NS E P B P
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6.5.2 RS HIRIEFE - 22 VREG - SMFHIE (42)
FERVGEAT 21 Rl (A BB )
AU - Voom » BARIIREER T,

B¥ \ BAME hEE B Ef
AR
30C 2.2 mA
) 85C 4.2 mA
oo Y’Eé;é%?vazsb%ﬁﬂﬂ‘ﬁﬁ VDD Hji 1251 8.7 mA
127°C® 9 mA
152°C4) 14 mA
30C 5 mA
85C 5 mA
oo XIEE SRR VDDIO P 5 —
127°CO) 5 mA
152°C* 5 mA
30C 0.01 mA
85C 0.01 mA
IooA %%iﬁgﬁiﬂﬁﬁﬁ‘lﬁﬁ VDDA H 125 0.01 mA
127°CO) 0.01 mA
152CH 0.01 mA

(1)

)
®)

4)

VR e 0 1] B R A1 T BE AP I I IR K ABIE 84 B % B ( 041 USB S s ) BN R ¥0 S ATRE B s ARl H At 5%

GUALAF SR BURIUE B, I B AL WS IO L DURE G B R R R 2 o
XAREEAEE (B XRSn MK ) I AT #E.

BORIRE R T, , ERIELEHIR T Ta A 125°C ( AEC-Q100 1 2% ) BF RN Ty EF3) Ta BLESE B3 HUGR AR SRS 304 5 R AT

TR STy EH T A B ES AR A SFAE S UAT T T SR AT R A Y B AR

SORIRE R T, , ERAELEHRIR N Ta A 150°C ( AEC-Q100 0 2% ) B R4 Ty EFF3] Ta BLESE BT B IHAE SRR 834 5 R T

S, MW Ty IEMT 48PHP %8, S AN EIREHAEFFAE oy, VLT R T i S0 e R AR T AR R R A

6.5.3 TAEA MR B
1 6.5.1. 1 6.5.2 FIFT 6.5.5.1 I T 2 TAERE T B I AR . TARR TR 05 58 A AT REAB B I ke . X

=

BRI EA LT R

* M RAM #UTA%HS,

o NFREEE , FRORFFBUE IR

* /O Gl AIRENAT AR S350 T F

o TR AMEER A T IR

« fTfi CPU #/EAARIATARAD .

o FrAERRAMES CiEH . ADC Al DAC £ 5 Wi,
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6.5.4 EHHERE

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

FF o

Kl 6-1 SR 7SR A B I AR R A A . 18] 6-2 SR 1 A R R AE AN [RD IR A0 AR AT i M AR
W, Bl AL B IIHFE - 7/ VREG - AR 3R (1 30°C HdlafE VNOM "F3RHL , % il 5 odis w2
VMAX F3REL ) o & 6-3 ST AR B IRAE A R BE AN TARA QN A MR AR it b 2 | Bdladt T R4 B #E -
Ji ] VREG - Sf#i )7 35 (1 30°C HHlE4E VNOM FIREX , % i FE £ dh s e VMAX F3REL ) «

MAX 28 1FHLH .

/J\ AD

K 6-2 il 125°C UL B TARMR A s . FFAE B B i e AR A G 2 T N T
JUR] BE PR AR B A AR RS , 0K AR ML R M) AR R HEP AT, DA il id 5 6.12 ik i T,

52

AN

48 A
/

44 //

40 //

IDDIO (MA)
I
N

AN

N

\

—
D

20 30 40 50 60 70 80 90 100
SYSCLK (MHz)

B 6-1. TAE i 5 MR KIK R

110

120

IDDIO (mA)

70

60

7

50

B
o

w
o

OPERATING

IDLE

STANDBY (PLL EN)
STANDBY (PLL DIS)
HALT

20

//
4_________/
/
40 60 80 100 120 140

Temperature (°C)

& 6-2. i SRE R KRR - A EEEIE
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6.5.5 /b HIRTEFE
F280015x #$LFHRAE T — Loyl /b 3544 H v W FE 1 7 v

FENLFT 25 PR BIR] AT DUEE N PR D RERRE QP AT —Fh - 23 T R AL
IARAS A RAM H3EAT , INAFRE R AT RE 22 T Fe
SRV BE R HE Dh R 51 1 R b F R

BEANHMHRA — A RIS B RE L (PCLKCRX)o 3 5% 145 % N AR T AT SR st i b, T BLIZ D

HLRHFE. 17 6.5.5.1 FIlHH T 3@ f FH PCLKCRX 2 74 24 FH I 4 ] LS IR ) 0 ) PO PR AIG

AT AE LPM B0 RSB AR ) VDDA HLRHFE |, 1S TMS320F280015x L ## #7514 K 2% FHF Hh i

WS (ADC)” — &, DA R MR Bt L.

6.5.5.1 L1 B/HI) i 119 4 2 A I AT
X EA 2 AL, B S R BT X T R .

liN>'a Ippio FEFRA (MA)

ADC(" 0.62
CMPSS_LITE(™ 0.26
CMPSS( 0.42
CPU 11} 2% 0.08
MCAN (CAN FD) 1.24
DCAN 1.32
DCC 0.06
eCAP 0.06
EPG 0.28
ePWM 0.88
HRPWM 0.94
eQEP 0.1

LIN 0.34
SCI 0.18
12C 0.3

PMBUS 0.24
SPI 0.12

(1) SEA AR TR R R T 0 U BT
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6.6 LR
TERVUBAT A T IS (BRAEA A ULE )

BK WiRF A BME M BAM| B4
B AL 10
lon = loy MIN VDDIO * 0.8
Vo T 4 on—on v
loy=-100 L A VDDIO - 0.2
lov=lo A 0.4
VoL I P4 U oo v
|o|_ = 100[JA 0.2
lon A 51 T 4 mA
lot A5 it 5D G P4 e E L 0 4] mA
Row A5 it 3D 1 P4 e L VOH=VDDS-0.4V 50 65 % o
RoL A5 it 3D G e P4 e L VOL=0.4V 48 60 84 o
Vi PR 2.0 v
Vi 1% B P4 L 08| V
v i IR (AIO) 125 v
m
HYSTERESIS e \JRHE (GPIO) 125
lbuown  [HiIATHE A A 31 Vo oo, 120 bA
leuLLUR WAL B R A0 | OO0 S SY 160 bA
RpuLLDOWN 59 1 hrHL 2266 31.49 6155 kQ
RpuLLup Mt DAL EN 51 19.89 29.45 53.63| kQ
i T A
| S EAEZTTUN 0V < V) < VDDIO 0.1 .
I 3 M
HEA e P W2 B AT o
o 0V < V)y < VDDA :
ERTTIN 2
c NGRS F
! s LG P
VREG 1 BOR
VREG. POR.
BOR®)

(1) ARWAELRBTRMGININR | S H A LA TR 57 3% .
(2) LG BN ; WS “ADC AR Ho T BB AERA” R
() VEZ I I E B (PMM) F55y
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6.7 PN &35 HRFE
°c/w(
gE 3 ST, T 17.7
R® ¢ -
AT R AiEH
RO 45 &k 55 e BRAR A BH 36.5
R® ja (% kPCB) 753 KA 56.7
Psi y1 25 B R TI 0.8
Psi 5 55 7 B 36

(1) BALMAEET JEDEC jE X It 2S2P # %4t ( 4T JEDEC JE X1 1SOP R4t Theta JC [RO jc] EKRAN ) , 5 BEPA LA #7284k i 5

. AXREZER , WML EIAJEDEC Rk

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

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

6.8 PM 5 3% P REFR 1
oclw(1)
G AL | TR 20.3
RO e LEE SN | R
7
RO 45 25 28 P BRI 36.4
RO ja (E kPCB) sy N r i 59.8
Psi 7 4 25 A T 0.9
Psi jg 4 25 H B 36

(1)  LARfAHT JEDEC & XH 2S2P £%: ( 4T JEDEC & X 1S0P R4 Theta JC [RO jc] MEFRAL ) , KEBFF AN S B4R Ak, 1 5

B AXRELER , ST EIANJEDEC AR

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

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

6.9 PHP 3 BH A
°c/w(

GEZR AP SEIGE |, T 17.1
RO 5

iR HP I |, RS 2.2
R® g 45 25 e AR AR 12.3
RO ja (% kPCB) S8 5 KA 29.5
Psi jr 2 48 A T 3 0.2
Psi jg 45 % PR AR 12.3

(1) VAEMEHET JEDEC 5 i 2S2P #4: ( £ T JEDEC 7 X 1SO0P R4 Theta JC [R© jc] {ERAN ) |, K BEFAEIAN R AR (LM 52

M. ARELHER , WSHLLT EIAJEDEC Frifk

* 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
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6.10 RHB 325 f #A A 41
ec/w()
gE 3 ST, T 20.7
RO ¢
AT R 2.3
RO 45 &k 55 e BRAR A BH 11.3
R® ja (% kPCB) 753 KA 31.2
Psi y1 2 A BT 0.2
Psi jg 75 25 L RN 1.2

(1) BALMAEET JEDEC jE X It 2S2P # %4t ( 4T JEDEC JE X1 1SOP R4t Theta JC [RO jc] EKRAN ) , 5 BEPA LA #7284k i 5

. ARELHER , WESHLLT EIAJEDEC Hrif

» 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

6.1 AR THERE

AR B3 22 B P B FZ AT 15 | Ipp A1 Ippio FRIR AT R AN A o 58 2677 it Pl 8 U K Th AR UK R G vl RE 7
TSN B IER S . PRI (Ta) WA 28 R R B R [F T AN 5] o Sme ] S M RN T B bk (0 Ok 5 8 e
R T AR ENRE . H , RAZEEE T, REERRERE N . NAZME Toase AT TAELSIR Ty EHE
BT R AI O I R Toaseo PN FHIRE £ G IC HHEAIZ R 4G BT PR HIEFR A 22 Yo

6.12 AEC-Q100 0 &Rt EEEM

#E
AFPOER T AR (VREG B )t SMEHEH ( VREG 2] ) #EAA TG ZE5 I8 AT h AR 7
HHI

F280015xE #3144 & AEC-Q100 0 Zibrift. NARFFFAEE Ta (150°C) FILEIE T, (155°C) IREER | WZBR I 281
iR, 2 10 B IN A B R AR BRI o XA B AL AR RS (VREG B ) RO, FREAg T —
AT, BB U ET X O g4 A AS [R) IR 35 00 P Y R A2 T AT Ty R,

x 6-1. TAFERTIERH

g LR (Vv Ta 125°C Ta 150°CE)
V) 3R (mA) S (mW) T (mA) T (mW)
IDDIO®) 3.63 771 280 453 164
IDDA 3.63 26 9 1.4 5
TOTAL - 289 - 169
() HXRVMEL , WS ERE LY - 5 VREG - AT R .
(2) VDDIO ThFEFT RGTEANNAE , ZRPIIHKERE 10 ok s LA ERAE , IFAA MK 10 FF 53],
(3) MMM 60MHz CLRE(RH M. A TER AT PHP 27 REAMFF 1 LA PR A4 S R Fe VL
#* 6-2. AEC-Q100 0 ZHEH - VREG /5 H
ikl
T T >
A SYSCLK #i% POWER TAZ T, LI J Ty ER
fisyscLk)
125°C 120MHz 289mwW 18°C 143°C
<155°C
150°C 60MHz 160mwW 5°C 155°C
(1) ABIh Ta 2 Ty EFRAEH PHP 275094 ## 1 R R © ja THER .
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6.12.1 &7 B FEHT

WAL Ta R Ty BEREE 0 RS A I TE O ZRN AT L fisvscik Ta GRapED) MM (60MHZ) iZ /7
SYSCLK.

6.12.2 ZhAFEM

TR SEILTT R AR RS LA Y fgysoik) PUE . AMERIREE AL BES AT T Ta , sP9 i 2 A% i85 7T ]
TR Tyo R RVFIECK Ta (145°C) 5L T,y (155°C) Z i, RFAFE TS AT LLFFS fsyscLry M , I
Frid o XFh TR R GE R FE I

TEARIRES ( WEREANT ) BRI RRG | TEIE BRI 5 R (B I 0 2005 R HG P A

VA Z5ASE ) 5k 5 I L AR ok SR8 G AT 6 Y ] 2 [ PR DR 30

U R IR LB (IR B IS AT , T IR T IR fsyscw) PR TR I PR RIAMEE (40 ePWM )

AT T8 VAR S A A5 S B AR B AT fsvsoL) I

DA B T TR LS, BN TS B A AR R A Y ZE IR Th RE

AT At 5 B A A S P A9 6 00 4 B i B SO SR N BT S IR SE . C2000™ SysConfig HR 1 4/ £ % 45 AT ClockTree
TR ] DU Bl 5 0 25 7 W L A5 I

6.12.3 [NFEREM

PR (8 VREG ) BN RImE R T RS S A KNG T840 Ty BB . il i
TEUL AT DL 38 0 DR A4 B AR R 2 T D B 1) SRl /NP X8 I A G AR R R R o SR, I 7R R BR/ Sm A ik P A
B & AR IR T J5 25 T B TSR A H R IRETIR T | mT AI/D 2840 1) AR B R 4

aObr 0N~
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6.13 &4:
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VDDIO: VDDIO:

(A)
Veor-vopio-up

(8)
Veor-vopio-on

Internal Internal All

All Monitors Rel --=Monitors Release:
Signal® Signal®
SRvbbio-up XRSn— -oemoemeenes SRwoooon | \  \ 7 —XRSn
Vpor-vopio Vpor-vopio
<_VDD\O-MON-TOT-DELAV_><_VXRSn-PU»DELAV_N; §<_VXRSH-PD-DELAV_> §

A B R XRSn BERCZ AT BB s TE S0« IR BRI 3R,
B. ki s 2 XRSn B G Ik . 1SR IR E BBV &R
C. LA , Fra MBS STEATE POR fl BOR M8 BilUE A N . 1S PMM FTHER .,
D. eI, Wi ET POR 8 BOR WtLaskin , pra SRS 5 #22 NIKHET. EZ 1 PMM JTHEE .

& 6-7. H& VREG LHFF

e F R AR -

1. VDDIO ( B 3.3V HJEHL ) RiFRAEIE E R/ R %

2. {EREJH /O WEHLEE (1/O POR M1 1/O BOR) J& , W& VREG ¥ A,

3- E VDD|O-|\/|ON_TOT.DELAY jFD VXRSN-PU.DELAY ?E'I_E’E@Hﬂ— l‘lﬂﬁ}a 1] XRSH 4%%&%%5& 3 j‘JFE%%’ﬁ:E(JE ﬁ]gﬁu)lg‘a:l:

4.
4. 1/O BOR i L8 L i b i 39 1] LA S [R) RO R Ao
© TEBTERAN

1. {EWTE A% VDDIO frymE—BEisk B R 1E %,
2. 1/0 BOR Wi a7 b rp AT B 3R] B A [R) BORE S
3. /O BOR Bt 55 XRSN 7 VxrsN-PD-DELAY L5 28 A HL S, 18 N VREG i e .

#1E
Fr i as B E 5 e — PN WHEME S
#E
WRA —AIES) XRSn HIAMEEHLE (Flan , M3Eas ) |, EFTE W ERAM NIRRT XRSn 512 AT, 5

NPT

6.13.1.4.3.3 BN F 15 ERZE AT
YRR T2 DA FEFNCAWTT . BhALR) “ B 7 R BEIEH I8 2 3 I F) AR TV L

/J\AD
AP 32 ) 5 51) 2% 5 250AT SE A 1) R FT RE-S B3R

ANTRHGE I, EVCK T 3.3V RIRPUERAE i , JHZI IR S| BB I8 51 b i Bl AT #R 0
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% 6-3. 4 VREG FHIHE

s
g VDDIO VDDA VDD T
A 1 2 3 &
B 1 3 2 2
C 2 1 3 -
D 2 3 1 -
E 3 2 1 -
F 3 1 2 -
G 1 1 2 s
H 2 2 1 -
% 6-4. A% VREG FHIHE
s
L VDDIO VDDA TR
A 1 2 &
B 2 1
C 1 1 <3
BiE

P24 AE VDDA Tk B AR AT H R Ja A4 Dy e BB e fit

6.13.1.4.3.4 B JE/EEZE

VDDIO A SRR R E R . W RA C AR ESERER | XRSn vl e U)# JLik , E 3 VDDIO #id I/0 BOR [X

1

ik

XRSn _ERIYIHARAER a3 AT AR, B A A 2 XRSn 2 v I 4 2 IH a5 & (22, W

KA T XRSn RikidHAb 1IC IEM(ES

O 7 A s 0 SR BT LR IR 46 o

VDD fE4Mif VREG 2~ B AT S IR R R EOR . Wi ROR 2 e, U] VDD POR W] 2 £ &2 VDD it fik
TAFREZ BRI, JF HARE P RETCIEAE IR R ALIRES T R 3.

6.13.1.5 ZE1T& AN PMM F9i5 /1

W RETHF RPPTE , a0 EraSIE R (Vin) RORFFAE VSS - 0.3V BLE . AR IZAE B9 47 L Aok 1) 2%
PEENH , NI RESBOSAT S8 . AR INER PMM BT 5. X ee5] i _E i 6 n] G2 520 POR B4
BOR FiH g4 XRSn B NH AR A EE VREG (162 PMM A2/ ) o T H PMM BYV0H9 5] 0 34 2o
TR L PMM B 5

% 6-5. PMM [RHE R 5] B

- G}
80 PN 64 PM 48 PHP 32 RHB
GP1042 57 - -
GPIO8 58 47 - -
GPI0O4 59 48 38 -
GPIO3 60 49 39 26
GPIO2 61 50 40 -
GPIO1 62 51 Ly 27
GPIO0 63 52 42 28
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oG 5| L B A A A (R RN )
1. MUK FEAR B BRI

2. JREGIXLE G| L AR A YR ] HO R

3. LTI BB T A B & B B AT AT A
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6.13.1.6 B EEEHELETHERNF

6.13.1.6.1 HIREHEHIEIT &M
R VGBITHAF TG (RIS E Y )

B2 \ PR B/ME HAE BARE L0174
BH
Cvppio (V@) 445 Iff) VDDIO (™) 0.1 uF
Cvopa M@ | 4431 i) VDDA H%() 2.2 uF
3.3V H1JE%L ( VDDIO.

SR ®) U , 20 100 V/

VbD33 VDDA ) {f] HJ5 i A R mvius
VeoRr-vopI0-GB | VDDIO & JE 53 457 B JE AR 41 4 01 v
5) s
4} VREG
Cvbp . e
TOTAL(™ ) & VDD B 10 uF

1.2V HLIE#HL (VDD) I

SR ©) : 10 100 mV/us

VD2 JE AT %
Vobio - Voo | VDDIO #11 VDD 2 [ (&1 iE 0 "
RO i
W VREG
Cvbb N e
TOTAL(M @) | # VDD H%D 10 uF

(1) SRR B A RS . 2R A28 (B A Lk T Dyak e 5| DAL P ) 2R 0 F S R T AR T 2

(2)  #UCK 3.3V HUEHL ( VDDIO. VDDA ) #45fE — 2 i s e R ke

() B HEEFE . BIEAOERE R T RAE S AR 1 ESD -4,

(4)  EBWABEBEHEL (PMM) — , TR LR R RN E

(5) Tl EAEH Veorvooio-cs » W4 I T IEH HLIEME A EE 3.3V VDDIO R4iFa 548 b i) 7 3 #5504 11 531 BOR-VDDIO 7. HRi1E1E
RPEIER ST WAIRS BOR-VDDIO , RIFM RGFEB BRI RIL B ( & REGRESRIK ) FHEE. Vgorvopio-cs MIEZE—A
REWFER BN ; WAb 5] H 00 R V22 R (1 S B A

(6) 3.3V HLIEHALTIF AT 1.2V HIEHAITI Z A KAEIR . 520 VREG FAME R, T IRAVER RIERIT 5

(7)  BRHEBBREZENA 20%.

6.13.1.6.2 YRS HMHUFE
ERVGBIT A TG (RIS G )

E 20 WA B/ME HAUE BAE L WA
VvRreG P AR A 1.152 1.2 1.248 \Y
VVREG-PU P 33 s FRU R (1] 350 us
QFECINRUSH | s s 650 mA
Vporvopio | VDDIO _F & 7R XRSn B w2 J& 2.3 \Y

N S (v Vi \ v
(\1/§30R-VDD|0-UP ?iﬂHTH’J VDDIO R JEE A7 H XRSn B i 07 v
VBorvopio- | &) VDDIO /K & v B XRSn B 5 2.81 3.0 \Y
DOWN H
UPORVDDUP | 4 g1 ) VDD | SR | XRSN FEHCZ il ; v
VeoRyEO- | pnt VDD SR | XRn FHCZIS 1 v
Vxrsn-pU- - H R E R AL T S G XRSN 20 N
peLay & BERAEIR
VxRsn-PD- W P 3 V) R YRR B S 7 XRSn ) s
peLay Bk i ZE 3R
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6.13.1.6.2 HUJFTHBEHIFTE (&)
HERVGBIT & TIE (BRAERAHY )

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

M
@)
)
4)

®)

WS IR

Vpor-vop AR THER ) TAESAF. WURFHR UM VDD, W E oM.

HL AL AT A B FL R B R G WS AT SR AP R A S R B R A BT, TR ERIRTA POR Il BOR WAl %. RC ML AER
K IZIEIRAT N .

WreLiS |, ARk ) POR Bk BOR Wit s #<x r BIfE XRSn Bkl . %IEE LT POR. BOR Wit sk [7 Al XRSn A8 Ak o1 2 1]

WA ZACRRA R, R T IR RHEE R . RC M IER R 5 12 IE AR .

XN VREG @R 7E VDDIO HUEH LIRS it I, 2 VREG JiEilf , VDDIO RJEHL BT aE & Il — 2L B | XAl R
B VREG BRI RACH A EARREN , (BURFEE , W LLEAE VDDIO LAF LW ) 288 B 5 8% UL P RENS IR LUt S
R LDO BR ELVR/ELRAS R 4% A B2 o
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6.13.2 EAIEf 7

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

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

6.13.2.1 ZfIF

VDDIO

XRSn

L

& 6-8. HALHLE%

“RAEST REGE TR RS LIRS KR .

* 6-6. Hfifs 5

2.2 kQto 10 kQ

Optional open-drain
Reset source

<100 nF

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

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

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

%%ﬁ th(boot-mode) M‘Zﬁ%%y\ﬁ%%ﬁﬁ Z‘jj E,:J E{ﬁo
B2 TMS320F280015x LI ilfZ i ar 1e R 24 FHf H “ REH=H" —FH “RAL” #or.

/J\ AD

A LA E AR A ERIRE) . Hh — SRS XRSn IR KT, T 283K 50 5] 3 51 B A
fib#5F. SCCRESET FiARAF EALFEA IR XRSn ; Bt , T 51 S 5] AR B R G+ 1
HAt s E2 RS, 51 FEEMEATE OTP 5] S5 1.
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6.13.2.2 B{v SRR F
6.13.2.2.1 Efr - XRSn - B FER

B/ME BAE Bfr
th (515850 ) 51 A G I SR RER 8] 15 ms
tw(rsL2) Tk b RREemt 1], A XRSn AT T 3.2 s
6.13.2.2.2 Hfr - XRSn - FF 45
TEFVUEAT 2 TS ( BRIES A UL )

S B/ME W BAHE XA
tw(rsL1) kiR LI 18], XRSn 78 LS € J5 B 3 gk 3 ek 1 100 us
twwors) Wk R RN 1), A 1A AR R 52 A ik e 512ty 0sccLk) JE 1
tboot-flash TENAE T3 — IR 2 211151 5 ROM #4715 1] 1.2 ms
6.13.2.2.3 EfritFHE

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

User code dependent

A, XRSn 5] Loy e as sl AT b B ASMBERS) | EZ b S B R v RS S RRRZ S O, BRI T A

FIA

B. MMEMIR (S0 “RALE” & ) BA5 , 515 ROM UK 51 SRS AT KA. 2551 SR IR | 51 AU S 8 H Y
WA B 51 S ThRE. W55 ROM fUISAE Lk FE ((ERBIEFIE S ) $UT | W51 AR HATIN (8 2 T 24 H SYSCLK 3%

. SYSCLK W& HI 3R , W LR HEA B A PLL .

& 6-9. EHELr

2 BRPIRGE
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XRSn

CPU
Execution
Phase

Boot-Mode
Pins

1/0 Pins

:4— twrsL2) _>:

N/

User code

User code

4
Boot ROM

Boot ROM execution starts

—pl *)
(initiated by any reset source) ™ ¢ I th(ooot-mode)

Peripheral/GPIO function >< GPIO Pins as Input : )@ripheral/GPlO function f
I —

User-Code Execution Starts

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

User-Code Dependent

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

&l 6-10. # 1
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6.13.3 BT B 3I%
6.13.3.1 AT ¢4
2K 6-7. T Be RIS HERT PR
BHBh YR L
INTOSC1 IR A 1.
10MHz A #5915 2% -
INTOSC2(" MR 4% 2.
10MHz #5957 4% -
X1 (XTAL) X1 F1 X2 51 il [EER AR AR SR 2E |, BOEREEI X1 5 8 St

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

[
\ 0SCCLK

<X1 (XTALD>

OSCCLKSRCSEL

SYSCLKDIVSEL PLLSYSCLK
MIWD
SYS
PLLRAWCLK Divider
H SYSPLL CPUCLK | FPU
T™U
SYSPLLCLKEN
[
CPU
ePIE Boot ROM
GPIO DCSM
SYSCLK SYSCLK | MxRAMs  System Control
Lx RAMs WD
FLASH XINT
4 N\
One per SYSCLK peripheral CPUTIMERSs 12C
ECAP ADC
T EQEP CMPSS
PERX.SYSCLK | Epwim CMPSS_LITE
tJ HRCAL CAN
PMBUS MCAN
LIN DCC
EPG
\ J

One per LSPCLK peripheral

PERx.LSPCLK

CAN Bit Clock |

_____ Jd

(-

[—————

-

MCAN Bit Clock

LSP LSPCLK
Divider

(CLKSRCCTL2.CANXBCLKSEL )

PERx.SYSCLK
(CLKSRCCTL2.MCANXBCLKSEL)

CPUSYSCLK

AUXCLKIN
PLLRAWCLK

B 6-11. it &4

( AUXCLKDIVSEL.MCANCLKDIV )
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SYSPLL

OSCCLK - INTCLK i VCOCLK + PLLRAWCLK
(REFDIV+1) A (ODIV+1) g
IMULT
& 6-12. &% PLL
£ R4 PLL T,
fosccLk IMULT

__Jfo
fPLLRAWCLK = REFDIV + 1) X (0DIV + 1)

(1)
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6.13.3.2 i/ 4P F. BERFIFFIHE
ARATERA T SN B AR PR . PLL B TR . PO B A AR DL S B R AT 2R AT ek
6.13.3.2.1 B AR SR M FER |, PLL 8{E R A

6.13.3.2.1.1 AR/ #157F

B/ME  BOKME| AL
fixTaL) AR, XAIX2 , KA AN SR BB R 2 10 20| MHz
fox1) B X1, RESNTRG 4 10 25| MHz
6.13.3.2.1.2 XTAL 7RE#4H1E
TERVUEAT 2 TS (BRIEA A UL )

SH B/ME HRE BXE HAL

X1V A XU HLSF N B -0.3 0.3 *VDDIO \Y,
X1V 30 SRR E 0.7 * VDDIO VDDIO + 0.3 v

6.13.3.2.1.3 (E/H5/ B80T 8107 ( FEABIE ) BTHT X1 SN - FAF1E
FERVGBIT&AE TG (BRAERAHY )

25 BME BONE L::Xi

X1V B PHN R E (IR ) -0.3 0.3 *VDDIO \%
X1 Viy AR PR (2013 ) 0.7 *VDDIO VDDIO + 0.3
6.13.3.2.1.4 X1 B/ fFZR

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

6.13.3.2.1.5 AUXCLKIN #f/#ZE R

BAME BOKE| B4z

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

6.13.3.2.1.6 APLL #5#%
TERYUBAT A F A (AR5 A5 )
3K | moME R Bkt

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

(1) BhAbRy PLL B A @ LT PLL J8 H (SYSPLLCTL1[PLLENA]=1) J& PLL £ it i B9 S BLT[A] . b Ak 2R 25 B8 A XU i e 35t 2% (DCC)
B9l PLL WSS ). TI @A C2000Ware I EHT IR 91404 PLL. X R4 PLL , #5254 InitSysPIl() ¢
SysCtl_setClock().
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6.13.3.2.1.7 XCLKOUT FF X4 - ZE5a0/ /H PLL
ERVGBIT A TIE (BREIERSARM )

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

(2) H=0.5txco)
6.13.3.2.1.8 A35IT HH 51K

B/ME PRRRAE BAE| A
fisyscLk) B (RS ) BB 2 120 MHz
fovscucmamoe o |20 2100 G A RRIE F IS B (25 ) B ) ol e
te(syscLk) JA B E ( RG) B 8.33 500 ns
funTeLk) Wi, R4 PLL i\ VCO ( 7£ REFDIV 2 J5 ) 2 20 MHz
fvcocLk) i, &4t PLLVCO ( {£ ODIV Z7i ) 220 600 MHz
fPLLRAWCLK) Wi, RS PLL ¥l (78 SYSCLK 43 4ii8s 2 7iff ) 6 240 MHz
fieLL #iZ |, PLLSYSCLK 2 120 MHz
fPLL_LiMP) FiF , PLL BAriiz) 45/(ODIV+1) MHz
fiLsp) #iZ , LSPCLK 2 120 MHz
tospeLk) JAM , LSPCLK 8.33 500 ns
flosceLk) i , OSCCLK ( INTOSC1. INTOSC2. XTAL gk X1) S5 4% [ I MHz
fiePwi #iz , EPWMCLK 120 MHz
fHRPWIM) #iz , HRPWMCLK 60 120 MHz

(1)  OSCCLK TAH 1y PLL %t 4% ( OSCCLK Z %k S8 PLL 8 BiATHIR ) .

(2) ARELSHRCUBTNERRELEMES

21 AEC-Q100 0 K11/ F T 35 53

8 EREIRGE
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6.13.3.3 LA B/ #FT PLL

BT NER O SIEIHR G s 4h | B SRR =P B (1 SR B
o g 3.3V AN Bl . IR S ROERER X1 (WK 6-13 s ) , H XTALCR.SE 1% E M 1.

o SMEER A, WK 6-14 PR, SRARGERRAE X1 M X2 28, HARHEASRIER S VSS.

o AMERISIRES . A1 6-15 o, IEIRESRCERAE X1 M X2 28], HH AR S A VSS.

Microcontroller

GPIO19
VSs X1

GPIO18*
X2

VSS

Microcontroller

GPIO19

X1

E +33V
VDD

3.3-V Oscillator

Out

Gnd

=5

& 6-13. iﬁisv AMER A B

[ ]

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

L]

23] 6-14.7 AR e A

VSS

Microcontroller

GPIO19
X1

GPIO18
X2

 6-15. a0t

6.13.3.4 XTAL #R% 5
6.13.3.4.1 8| =

P S ARG A AR A SURIR G Y, S5 ARE A SRR (S R IRAS ) RO ER I, AT A R

T 0 R G .
6.13.3.4.2 iR

PUR U R 28 B iR s A A AR R e

6.13.3.4.2.1 AFHHH

G A T IR G A2 BOR TR G A8 . B D IERBUE AR SR K, W DR A REIR G . B ANRY
a5 AR ARECN I, ST RRIRG . %R AR SRS IR . EiZE L, TR A

(CO) R B F B A 4% (CL) , 4R e L iH BRAE I BB R R I8 47 .

ot

6-16 Fr7nJy HL 131k i i AR 3 FEL %
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M CU To Rest of Chip

XTAL Oscillator

Buffer

Comp

XCLKOUT
Circuit

[XTAL On]

Rbias

1NOXTDOX:

Pierce Inverter

Internal Internal

g\

«—
x1
X2
|GPIO
«—

External External

Rd

o Crz

— GND — GND
& 6-16. TR 25 T 1EE

6.13.3.4.2.1.1 Ef7#ER

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

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

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

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

6.13.3.4.2.1.1.2 435 THEHE
EHETAERAT , DS SEREE X1, T X2 &%, BRI AS NS A ZE 5k .
24 [XTAL On] = 0 if &g FH bR = | IX Al 1% B XTALCR.OSCOFF =1 1 XTALCR.SE = 1 k523,

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

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

6.13.3.4.2.2 A4

AFGART LIl LCR ( HUR-r7R-rfH ) RBRHEAT iR, AT, 55 LCR HUBRANF , b A by TR sh 4 i B i B
AARF =R QME , I HEHARFR. ikt 6-17 Frox , FHE T SCHA R U .

Quartz Crystal

Internal +— | —» External

Rm Co ==

Lm

E 6-17. fEHES RN

Cm (BIFHE )  Konmikniitt.

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

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

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

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

5K 6-16 , CL1 A CL2 REERIKR) 5 It , BB AE BINSERE R |, LA iR A - Wk CL1 =
CL2 , HFitH [CL1Y/2 BIF].

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

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

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

6.13.3.4.2.3 GPIO LT/E#E=

MM E X1 M X2 4RIAHA{E GPIO19 1 GPIO18 , Hi&AH T XTAL W T KX, E=H
TMS320F280015x SLH il ####7 RZEFH i “HR G (XTAL)” —75.
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6.13.3.4.3 IE¥Z1T

6.13.3.4.3.1 ESR - B3 HEHH

A7 0 K HL P i PR AR VIR I SR 2 B TR s 0 L LS 3. ESR MRy, QUBRAIR , A5 Bl Bl R IR v 1 RT BERE
ol . ESR AR TTIF 2 IR R WR Frs o

ESR = Rm*(1+ %)2 )

HER , ESR 5FAMZIESHEEAR , BaRE A B A& T om B e DIz 5.
6.13.3.4.3.2 Rneg - 71 A
B L BH A2 HLIR % 2% A A AR 2B BT . XA ARG A A T v IR AR 3% HA 18] 7 A A 35 RE 1 4 ZI0A A AR SR L RE
Rneg fifiid T —MRALMA R IHAERE R B ES |, ] UEE /& A SR IE 25 .
AR SR BTG 2 R ERBE R B, ElE P2 A% E il Rneg > 3 1% ESR £ 5 1 ESR. i1 E , Baliikir T
HIRE RIS K T 4R TR 0 GE = L | 0 R GERE A AR AE )5 S 2 6 PSR | I 4E R IR B AN 2 o)
6-18 MK 6-19 Frn NiZ st B S koo 2 252 . WEF AT PUEH , SR FBCE ZE (CO) F1AG 2 i
BHZE (CL) X IR 28 10 A A B R . e, XU R |, 1SR 6-8 TR HEER
) i /DM AT e KA
6.13.3.4.3.3 5351/
TEERE SRR e, BB )2 — AN EERSERER. W Rneg - 5T |, N TTERTA 24 T2
RS, &iiAR Rneg > 3 1% ESR £ 5 1% ESR.
fnfR ESR FIFHJE HLFH (Rd) 2Bl K2 5 B TR] o S PR ANMEDERST |, A4S Bl BT i BB Ta) 3 ek o K11 ) Bl
V) 368 3 2 B A A T A TE AR DUC AL
W T RIA R SRS | S R RIR G RS A . EVER AR E BT RIS S IR B . 2R R B
I TR EAR RAEBE B T ATl B () A R AR e A o
6.13.3.4.3.3.1 X1/X2 Fi#E& M
fEZasft b, X1/X2 L1 GPIO19/18 %% ThRe nl H 78 75 ZE 0 48 55 S AR (19 3 B 1] o b D) R 2 ik K 7 3k FE 25 4
CL1 F1 CL2 A H) XTAL JFERTH S AVIRES RS2 . AREMER | 55 W TMS320F280015x S 115
IR ZSFEF
6.13.3.4.3.4 DL - I8 F
UK A PR i RS A SR AL DA SR AR RE B A T 2R o S AR 1) 3 7 s 2 o ) B KBRS FELTA B T S B ARAE AN PR
PRER R 2 45 50 48 1 5 e IS U0 T T LR B S RIRBh B 53— 0 T, B TR 2846 2 9K Bh B 72 e ] DABR 3t
FIi KIhR . HTFIRGSIREASERIIRA—E R KR |, AR T SRR gt .
0 S IR % o SRR DR B TR I A ) i R IRl T RS, DU 8 22 2 P JE FELRBEL S (Rd) DA i) FL 7T 5 P2 ARG il A
FITHHRFER . THIER , Rd KRB ; Kk, BTG B4 A A s2BrfE , DARR ORI 8 sh Al RF Se Rk v 1 BT H
b2 A
6.13.3.4.4 {5 Sk
S % NIRRT 2 I
RN AR (B0, 20MHz ) .
N En R ESR <=50Q , 54 20MHz (K5 .
3. A SRR R O AR R ER AT 6pF A 12pF 2 JA] | FF & 20MHz IR

o INETHTIR , CL1 A1 CL2 2B ; ik , W CL1 = CL2 , WA % f#k % CL = [CL1)/2.

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

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

6.13.3.4.5 MR

A USCRH L b A i g e A ) G R B ARONS SR AR AT SEBERAE |, DAR R R AR GRS B PR R IR
T TR BN T AT AT I — e

BT dR R B R AR SRR, BB R I AR R AT E R X1 A X2, Ui B 0h 0 S R R R AT SR
XA/X2 , DR A F G N L2/ NT 1pF 1A JRERET

1. f{F XCLKOUT 5| # XTAL.

2. MEAZANRAE A ARSI o

AR

1. {£ XCLKOUT 75| ¥ XTAL,

2. TEFIRHAELRZAE — A5 SR B A28

3. HhnEALZS I HRE , B3 XCLKOUT _EiE#iigik,

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

2 ]
1. XM XTAL.

2. {F XCLKOUT 3| # XTAL.
3. JFA XTAL Ff9ll & XCLKOUT LIRS £ LR EFTE 45% Fl 55% 5 2 Ly BBl P i 75 A IR 1]
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6.13.3.4.6 ¥ L AR

AR AB)

o WBEIATIERE AR B ORBCA B

AR AR [ 4 R /R 3h
o WREE B R R, I .
o IRRURZEFHJE B, TR ESR I v mi T B A T BSOS B S IR

6.13.3.4.7 FIEIRG HS R
6.13.3.4.7.1 FBERG # B SHHE
VST (BRIEREULH )
Z¥% TR BME SeF Bokf|  Epr
ESR H KfH =110Q
f=10MHz CL1 = CL2 = 24pF 4 ms
C0 =7pF
e
ESR fix K1 =50Q
f=20 MHz CL1 = CL2 = 24pF 2 ms
C0 = 7pF
FARIREN T (DL) 11 mw

(1) BB GT SAARR G H G e T1 B 1 (L 35 4o P Tt (s SR R AE L A

6.13.3.4.7.2 BIRFERF B HH (ESR) ER

X1 a5 SR BCHLPH (ESR) 77 K3 -
1. EIRIFBCHZR (CO) B/ T BT TpF.
2. ESR = fHiH/3

R 6-8. MIREMHBEELHLH (ESR) Z3Kk

R (MHz) (cﬁfcﬁ.szz( 7 2)pF) (CL?Z(('I:ELSZRJ;)pF)
10 55 110
12 50 95
14 50 9
16 45 75
18 45 65
20 45 50

Negative Resistance vs. 10MHz Crystal

3000 o
2500 3
5
@ 2000 7
]
g 9
K-
9 1500
&
& 1000 —
—
500
_4;——/
0
2 4 6 8 10 12 14 16
Effective CL (pF)
&l 6-18. 10MHz Ff ) £ B FH2S 44,
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Negative Resistance vs. 20MHz Crystal

CO (pF)
1400 1
3
1200 5
— 7
g 1000 9
-
S &m0
o
E 600
400 \
//—\\\ I
200
0
2 4 8 10 12 14 16
Effective CL (pF)
& 6-19. 20MHz i ) 61 FLFHAR 4L,
6.13.3.4.7.3 BHIRGHZH
BAME  BKE| B
CL1. CL2 B L 12 24| pF
co BRI L 2R 7| pF
6.13.3.4.7.4 GF1EHRG#HHFHE
TE@VUSAT T (BRI AU )
¥ PR B/ME BRUE BAME L:-ViA
ESR fzKfEH = 110Q
f=10MHz CL1 = CL2 = 24pF 4 ms
CO0 = 7pF
Ja i
ESR i KfEH =50 Q
f=20 MHz CL1 = CL2 = 24pF 2 ms
CO = 7pF
RIS L (DL) 1 mwW

(1) SSRGS AR F G R . T1 G 1 (L 35 4o P T e A SR R AE N A
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6.13.3.5 A B 7%

N T IR B AR PR RS RN G e R T R TR) BT F280015x g8 4 # R S IS AL N AR g, RO
INTOSC1 A1 INTOSC2. ZRIAELLT , INTOSC2 W E N ARG SH M (OSCCLK) i , INTOSC1 ¥ B J4& F i &
P

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

6.13.3.5.1 INTOSC 44t

FERRVGEAT 5 R4S ( BRAER A B )

2% At RS i 25 %mﬁ.ﬁﬁ Bkl | B4
-40°C & 125°C 9.82(-1.8%) 10 10.1(1.0%)
F2800157. ° o 1 40 o
F2800155 PN (3EQ1) -30°C & 90°C 9.86 (-1.4%) 10 10.1 (1.0%)
-10°C & 85°C 9.9 (-1.0%) 10 10.1 (1.0%)
finTose i | INTOSC1 F280015xQ MHz
INTOSC2(") . RHB. PHP. o o
F280015¢E |pM. PN (Q1) | C % 125°C 9.7 (-3.0%) 10 10.3 (3.0%)
s 0f
F280015xE
PHP -40° ° 10
P 40°C % 150°C
finTosc. SRR R E 43 4o 30°C , k%% VDD +0.1 %
STABILITY
tinTosc-sT J BT ] B B 20| ps

(1) BT EFUE R RSN 7, INTOSC SRl RE 2 A A MAE . [BIAUAR 5 KR AT UBE 3 1F4 52 B0 SR 46 Bt R 1 e

6.13.3.5.2 INTOSC2 54}apkE% s fH (ExtR) ¥ AL A

R SRR, v — AR % R BH S INTOSC2 BT A .
Fr s B AN o s

* EXTR 3|JHIA1 VSS Z [a]#) 100k Q #%%5 HiJH 2%

o FTWEFEJER A 10nF HA S

o FHTARME A HIR AN ARSI 20 1 F VDDIO HL & & /ME

K 6-20 JEoR 1R LB R AhB AL R ] R

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

avoid noise coupling

& 6-20. ExtR 7~ B 3 &

£ EXTR BT |, Ry s iR ik 22 5 EXTR HBH S A0RE R RELE .

VDDIO HHEKI i & H M EXTR INTOSC HAE. WAuiE{EMFE VDDIO HEAEA B it , B4R i T
F s e R R A A ) R
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% 6-9 $2t 17 ExtR UM E.

#* 6-9. ExtR ##%

¥ TR KA BME  MAE BKE| B4
fiNTOSC2-EXtR-ERR-PERC FRAE) 0% =% 100k Q ExtR HIFH A -0.7 0 +0.7 %
finTosco-Exr FHAE () 0% 2% 100k Q ExtR HifH 2% 9.93 10  10.07| MHz
fextR-SETTLING P& ExtR ik 1 ms
ExtR H1F (Regr) 100 kQ
ExtR R (Cexr) 10 nF
VDDIO %444 (Cyppio) 20 uF

# 6-10 $24t T E4 € IS BB F e INTOSC2 AR Z SRl
R 6-10. AR RETH

SH ViR L:<KivA
INTOSC2 FHAESIZRATAY, 0.70 %
ExtR HifH %% RTOLERANCE %
ExtR HLFH2HIE Y R Rrempco ppm/°C
TARRE TOPERATING_POINT °C
ExtR $E R A BT TAMBIENT °C
s [(0.70/100) + (RroLerance/100) + ((Rrempco/1E6) *
B ! %
R abs(ToperaTiNG_POINT-TAMBIENT))]*100 °
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*® 6-11 S ftt 7 b v R iR

* 6-1. MiRERHIE
S B E: XA
INTOSC2 HUARSRRA (b, 0.70 %
ExtR HiFHZ % 0.10 %
ExtR HBH 2% i R 5L 25 ppm/ °C
TAEIREE 90 °C
ExtR Hdi R A5 25 °C
BRI ((0.70/100) + (0.10/100) + ((25/1E6) * abs(90-25)))*100 %
AR 0.96 %

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

© ExtR LN AT RER
* ExtR NATEE LT VSS 51

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

© ARFTAHARE GPIO S (#14n GPIO18. X2 ) #RAT LME ] 53— AT R KR EAT AT 2R, DALE D AR K) GPIO

ME

o VSS EZ RN ERT VSS T HEEREE] C2000 #31F VSS 5]
o TE ExtR A2k AR VSS PR ALk, WK 6-21 Fios

* 1f£ ExtR Al Cextr N ZH1IE 7 VSS B VDDI

O P i , G fEARLE I E AT BAS S AL

REXT  CEXT
100k 10nF

GPIO1S, X1

GPIO18, X2

& 6-21. ExtR PCB 75 )R~
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6.13.4 NFESH

* 6-12 FIH T ASF I BRI R T BB RN AR S AR . SR AR 77 7 4% FRDCNTLIRWAIT] st B
fH.

R 6-12. AR PHRASR T T i R RN FERPRES

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

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

F280015x w3 B A &k 128 AL FENZE s |, IAEAS R SRR F 3L & I INAAARIS AT 0K . 18] 6-22 Al
K 6-23 R TiZ ARV 5K 64 A HE P28 1) L — RS EAR SRR ES R E TR SCR LS. £
FH P 2% b 28 B B S5 AR RS BT RCR B BT N A P AT IO 0 SCBE . BEARSR AL T 2R PEARID AN if-then-else 1Y
TS AN

100% 100%
90%

80%

70%

60% [~

Efficiency (%)
Efficiency (%)

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

Flash with 128-Bit Prefetch

70% |- | ------ Flash with 64-Bit Prefetch

50% [~ |

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

A 6-22. B KE 32 (F s BB NARRRE & 6-23. B4 16 fiL If-Else #5415 ARG

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

=¥ B/ME  HEUE  BAME| B
, X 128 ¥#fE {7 + 16 ECC fir 62.5 625 us
e )
2KB ( FIX ) 8 80 us
2KB ( X ) 15 55 ms
X X 64KB 17 61 ms
ERR @) G) (25 ANEWIA )
128KB 18 66 ms
256KB 21 78 ms
2KB ( i 1X ) 25 130 ms
N 64KB 28 143 ms
BRI @) ) (11000 AN IR )
128KB 30 157 ms
256KB 35 183 ms
2KB ( i1X ) 30 221 ms
X 64KB 33 243 ms
PEERI A @) G) (2000 AN )
128KB 36 265 ms
256KB 42 310 ms
2KB ( FilX ) 120 1003 ms
X 64KB 132 1102 ms
BRI 1)) G) (20K AR R )
128KB 145 1205 ms
256KB 169 1410 ms
FEAMEEAR I Nyeo B NHER 14 100000 ]
tretention SR (RIFHELEMT A] (T, = 85°C) 20 e

(1) FER AR K B R T . Sifert AR INTEIRETLO Y | BN AR UL WA EH 2 RAM (A :
{8 FH IRAE APL S IRIAEREAT SRR A CRY
* IN7£ APl A5
o BRFR I IN TR R
Wz, R EIRIN R 2 RAM F i BTG 06 75 ARS8 #R48 4 ml RS I e & i T g 2 5 1)
AAREE ) o BT JTAG TR Sk AR08 FBE oA A 1A 45 S 2 B o
I 18] A S5 LALE RS 8 B0 TAESR T — IR AE 144 AoNFERY. ZafEmtiE s CPU
TR . 5 NHERR (WIE) TR S 4Rk gmARmt 7] | {H 248 K48 BRI ]
PERRIN 45 ) CPU MHWARMMIRATE , AN B AR H A5

(2) I AEE CPU XHERHIIGIL .

(3) &M TI T, B EINTEEE R T — MEERIREG . IXFE | B IR ISR | EMTFERT T T IEBRINIE T 2. SR, W T AT
b8 S IR ERlE | T5 BT BRI

(4)  TEAEURRIUE X 5 N I S RAS R T 3 7
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6.13.5 RAM #i#%
* 6-13. RAM =3}

ramzem | BAHK | BRUN | SEHRN | B IROBSRR |z | F0% | s

LS RAM 32KB

MO 2 2 1 16/32 C28x 0 &
2KB

M1

6.13.6 ROM ##%
#* 6-14. ROM S

BEERH [R] . .
K | IREURH FEAsE ] SRR 2R 50 B EHLTTEF | FRER o
itz w0 | ) | PP () () % & | RRUAXE
5|5 ROM + %4 ROM 96KB 2 2 1 16/32 C28x 0 &5
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6.13.7 fi EIJTAG

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

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

JTAG RIRE L PD (VRN ) 51 IR ERE R s R AR 3.3V HIE . $23k GND 5] S % 42 25 b B AR 42 3 .
TDIS ( HZEWITTE N ) R R 2 iR et . JTAG BBk N NSk TCK it 51 BIFAR [B] #1823k (1) RTCK Fi N\ 5] 4
( BLidd JTAG AR EREM RIS BhE S ) o b MCU ASCRE 14 5] F1 20 51 B =823k - EMUO AT EMUA
G5, XEF5NIHZMIT—XF 2.2kQ 2 4.7k Q ( U TR #8 o C 099K 58 B ) (AR 25 H PR (5 L8k A
P WHEAEH 2.2kQ HIBEAE .

35| RESET 2 JTAG iR L RS | @it JTAG IR 4w 18 e B oo B 467 (UEE 20 5
KT ) o B 6-24 R T anfkE 14 51 JTAG #23kiE#:3] MCU K JTAG i 15 5 1K 6-25 J87s 1 Wil i
F 20 5|1 JTAG #:k. 20 51 JTAG £:3%51 1 EMU2. EMU3 1 EMU4 £fdi ] |, Nz,

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

FHRITAG T EMHEZER | iEZ XDS HbpiE#155.

#

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

JTAG MR EHE i (TDO) =251 BRI Z B R g 5. BOAEM T , Wil LR T2RIRES . 4%
H JTAG iG5hE |, TDO BRECE AT =244 |, kS Eas . NJg 0 b4y e s A B s i o558
bdr, DL GPIO My N E 2. 7E cJTAG &It |, 3| e Fi/E GPIO.

Copyright © 2023 Texas Instruments Incorporated TR 15 93

Product Folder Links: TMS320F2800157-Q1 TMS320F2800157 TMS320F2800156-Q1 TMS320F2800155-Q1 TMS320F2800155
TMS320F2800154-Q1 TMS320F2800153-Q1 TMS320F2800152-Q1
English Data Sheet: SPRSP68


https://software-dl.ti.com/ccs/esd/documents/ccs_breakpoint_watchpoint_c2000.html
https://www.ti.com/lit/pdf/SPRAB21
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRN5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRN5B&partnum=TMS320F2800157-Q1
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com/lit/pdf/SPRSP68

TMS320F2800157-Q1, TMS320F2800157, TMS320F2800156-Q1, TMS320F2800155-Q1
TMS320F2800155, TMS320F2800154-Q1, TMS320F2800153-Q1, TMS320F2800152-Q1
ZHCSRNS5B - JANUARY 2023 - REVISED NOVEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

Distance between the header and the target

should be less than 6 inches (15.24 cm).

33V
2.2kQ
TMS |« 3 1 Vs TRST 2
33V
N 10 kQ
™M ¢ —————— — — — — —— — — 3] 1oI TDIS 4 GND
MCU 33V 100 Q
3.3 VWA 21 pPD KEYJ-E
" 10 kQ
o b — = 3} 3| oo GND |2
3| rRTCK GND 10
TCKle M1 ek GND |2
4.7 KO 4.7 kQ
3.3 V— WA 131 Emuo EmMuU1 |14 AM— 3.3V
A, cJTAG EIHAFE TDI 1 TDO & |, X Le5] e FfE GPIO.
& 6-24. %83 14 5| JTAG #:3L
Distance betweon tho headr and tho arge)
should be less than 6 inches (15.24 cm).
33V
22kQ
T™S |¢ 3 1 t™s TRST 2
33V
10 kQ
® 3 4
MCU TDI ¢ — — — P — — — e —— — ——— ] TDI TDIS GND
33V 100 Q 6
3.3V — WA 3 pPD KEYS
" 10 kQ
21070 ) I S 3| oo GND |2
3] rTCK GND 19
TCKle 1 ek GND 12
47kQ » 47kQ
3.3 VWA EMUO EMU1 AM— 3.3V
5] RESET GND 18
Open
Drain 71 EMu2 EMU3 18
A low pulse from the JTAG debug probe ¢—121 EMU4 GND |22
can be tied with other reset sources
to reset the board. GND GND
A CJTAG MW7 % TDI Al TDO Mk | ke8| BT i GPIO.
& 6-25. ZEHEF) 20 3| JTAG #:3L
94 FER VR 1% Copyright © 2023 Texas Instruments Incorporated
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6.13.7.1 JTAG B #ERI /7

6.13.7.1.1 JTAG B FER

k) B/ME BNE Hafir
1 te(rek) JE RS, TCK 66.66 ns
1a tw(rekH) FkrpRFSEIS[A] |, TCK & ( te 9 40% ) 26.66 ns
1b tw(reku) fikphRrgEnt (), TCK AR AT ( te 79 40% ) 26.66 ns
3 tsu(rpl-TCKH) TDI A5 % TCK & F-T- (1% N\ 5L 2 i [/) 7 e
tsu(TMs-TCKH) TMS 45 % TCK = FL T f iy N 158 B 1] 7
4 th(TckH-TDI) M TCK & L2 TDI A 250 % N\ A5 B 1] 7 .
th(TckH-TMS) M TCK & HF 2 TMS £ 2 A A £ ) 1] 7
6.13.7.1.2 JTAG FFRHHIE
FEAEFER) AR SR T (BRAEAF U] )
B S8 B/ME E-IN i | Ffr
2 tarekL-TDO) ‘ TCK & HF | TDO A 2 E R I 7] 6 20 ns

6.13.7.1.3 JTAG I /5 HE

[P 1 >|

/;/

| 1 ———»!
|
e

2
|

TDO

3 —N—V:A
I il

|
TDI/TMS D<

»
4 VI

X

& 6-26. JTAG B
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6.13.7.2 cJTAG HTHIEFIFT/F
6.13.7.2.1 cJTAG B FEX
k) B/ME BNE Hafir
1 te(rek) JE RS, TCK 100 ns
1a tw(TCKH) JikRESE ], TCK B FL T ( to 119 40% ) 40 ns
1b tw(rek) TkohFEERS 1], TCK A HT ( t 1 40% ) 40 ns
3 tsu(TMs-TCKH) TMS 25 % TCK = HL T f iy N 15 B 1] 7 ns
tsuMs-TCKL) WA ERE , TMS %% TCK ki F 7 ns
4 th(rckH-TMS) M TCK FiH T2 TMS A 2 N AR FR ) 1] 2 ns
th(tekL-TMS) I NARFFIF A, A TCK fIKHL -4 TMS 2% 2 ns
6.13.7.2.2 cJTAG FFokiftt
TERVOBAT 26 RIS (BRIESA U )
B S8 B/ME E-IN i | Ffr
2 tareKL-TMS) FEIRAFE] , TCK iR F-F] TMS A 2 i 1) 6 20 ns
5 tdis(TCKH-TMS) FEIRFE] , TCK i HF-F] TMS £ (¥ [a] 20 ns

6.13.7.2.3 cJTAG i E

L N
« 1 »

|
—_— —_»
— 1a | 1b

| ' | . ' 2 .
D e R e A W S S B e
TCK f | | I { |

TMS Input

I
! !
\/ \Y
| 22 |
I\ I\

TMS Output I\

|

|

' !
TMS Input X 22

|

|
|
\.I
™S I\
| | |

& 6-27. cJTAG W5
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6.13.8 GPIO B S ¥E M}
SRS S 5B AN (GPIO) 5 52 E M. B, GPIO 5B E NN . T4 E RN |, FHibheik
Pt NP 5E B 39 1 BUE SRE R AN 06 I 75 13
GPIO #E & X-BAR , KAV &M A EHESHE S GPIO 2B EHBMEFM GPIO L, R AH
OUTPUTXBARX. GPIO #iHits & A X-BAR , Tk BT GPIO fyi AHIE 5B HBA R IP B, #lan
ADC. eCAP. ePWM FI4NERdill, HoREZVHEMER |, i5S W TMS320F280015x SEiH #1575 1 K ZF
i “X-BAR” —i,

6.13.8.1 GPIO - # 151 /F

6.13.8.1.1 & F # H FF -4 4E
AR TAERMT (BRIERSH U )

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

GPIO \
|
\
| N
ticro) —»
& 6-28. B HINFF
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6.13.8.2 GPIO - # A/ /%
6.13.8.2.1 AR FER
B/ME BANE Hpr
. QUALPRD=0 tosyscLk) JE
twsp) KA . -
QUALPRD#0 2tC(SYSCLK) QUALPRD JE HA
twiasw) IR E AL E D twsp) " (n(-1) JE
N N . [R5 AR 2t =
ooy @ | BREPESEERTE | GPIO (RSP [ e et "
BRI R twiasw) * twisp) + Te(syscLk) JE A

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

6.13.8.2.2 SEAEHER
(A)
GPIO Signal GPxQSELnN = 1,0 (6 samples)
1. 1 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1
\\\\\\\}\\\}\\\\\\\\\\
} \ twsp) »“ {¢— Sampling Period determined
\ \ by GPxCTRL[QUALPRD]"
| twiasw) |
i Sampling Window »{€— (SYSCLK cycle * 2 * QUALPRD) * 5
\ \
SYSCLK }””””””””””‘
| QUALPRD =1
1 (SYSCLK/2) |

(D)

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

o
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6.13.8.3 A EHIRIFEEF O FE

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

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

W QUALPRD=0 , MIRFEMIZE = SYSCLK

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

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

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

B 1

3 AN REAT IR T

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

B 2

i 6 MFE T EAT IR E

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

GPIOxn X X

| |
[——— twep) ——

A 6-30. @FIMAR P
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6.13.9 iy

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

6-31 fras yizas 1 4 W e A

TINTO
TIMERO
LPM Logic [ LPMINT \  WAKEINT
WDINT
[ wo ™/ NV odule NMI
INPUTXBAR4 » XINT1 Control CPU
GPIOO Input INPUTXBARS E XINT2 Control ePIE INT1
to Y-BAR INPUTXBARG6 » XINT3 Control to
GPIOX INPUTXBAR13 »[ XINT4 Control INT12
INPUTXBAR14 »| XINT5 Control
TIMER1 INT13
Peripherals | |, TIMER2 INT14
See ePIE Table | /
E 6-31. 2314 T 4eH
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P AN E R I ELAERH J5 BIRE ikt o #8447 BE A 2B AR D FEAR =K

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

G. EIE®IIEIT.

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

& 6-35. fEHLEE 3N AR H A B
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6.14 BRI
KA T AT RGHE.

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

BT RGURA LTI

o RGN RS
- ADC LA VREFHI Fl VSSA 5| iy FE i
«  VREFHI 5] {8 i ] B AN IX A 55 H P 5 B H e 2 o 2 o
o NHEPEREIEAEVE R ALY OV £ 3.3V B OV £ 2.5V
- %48 DAC UL VDDA F VSSA HyitifE
o RIEHLEH 5]
- WS RGN TN (AIO)/ 4 (AGPIO) 5 ADC i AN T2 B 5 H
- fRLL#E2% DAC (CMPx_DACL) ml k#8422 B 2 ] ADC 5] It/ H ( AEHE#H CMPSS g
ifig | AVAE L CMPSS szt el H )
- FTE ADC LI VrerLo MR AT 0 HLUE H R HE

6-36 Ton I A AR T RGUTHER] . & 6-37 SR VRLNHIERE . Y 6.14.1 FIH TR G IR A E
. 97 6.14.2 7 RS SHIUE .

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

4/80-pin) VREFHI > a
" NOTE: VREFLO internally tied to VSSA on 32-pin package CMP1 HP Comparator Subsystem
4/80-pin) VREFLO [TD> CMP] HN Digital |-+® CTRIP1H
VDDA Filter | 1@ CTRIPOUT1H
Reference Circuit
® CMP1_DACL
. /ANAREFSEL
MiscAnaicg ML LN Digital |-+@ CTRIP1L
Temp Sensor b 4 ML L Filter |@ CTRIPOUTIL
(Eaz) —
REfLo CMP2 HP CMPSS_LITE 2
¢ CMP2 HN Digital [-+® CTRIP2H
——— !
I Filter [—@ CTRIPOUT2H
Al P HPMXSEL4/ /LPMXSEL4/
A6 P HPMXSEL2/ /LPMXSEL2/ REFHI
A2/C9 ® HPMXSELO/ JLPMXSELO/ ADC Inputs 5 .
Al1/CO P HPMXSEL1/HNMXSEL1/LPMXSEL1/LNMXSELL A0 to A20 E ADC-A CMP2 LN ~@® CTRIP2L
A15/C7 3/LNMXSELO =z 12-bits EMP3 1P Filter |@ CTRIPOUT2L
> - g
(s | = ® p
CMPSS1 Input MUX GCJ REFLO CMP3 HP CMPSS_LITE 3
A10/C10 3/LNMXSELO g | — § & cmp3 HN] Digital [T CTRIP3H
A9/C8 2/ /LPMXSEL2/ o Filter |—@ CTRIPOUT3H
A4/C14 /LPMIXSELO/ o
A12/C1 1/HNMXSEL1/LPMXSEL1/LNMXSEL1 E
A8/C11 4/ /LPMIXSELA/ D S Digital [-+® CTRIP3L
— o Cc'm: "Lh; 1® CTRIPOUT3L
[cvpss_re2 mpur ok | > o
6 /LPMXSELO/ § CMpa Hp. CMPSS_LITE 4
A3/C5 =TI Y cwvea in Digital |® CTRIP4H
ALa/ca i felbot Filter [—@ CTRIPOUT4H
A5/C2 1/HNMXSEL1/LPMXSEL1/LNMXSEL1
p—
A0/C15/CMP1_DACL 2/ JLPMXSEL2/ <D ]
W REFHI Digital [--@ CTRIPAL
igital
C0to C20 -
/LPMXSELO/ 0 = ADQ C
3/LNMXSELO = 12-bits
2/ JLPMXSEL2/ =
JLPMXSELS/ REFLO
A7/C3 D—-HPMXSEU/HNMXSEL]/[PMXSEU/[NMXSEU CAaio >
— CMPSS —
[ & | [0 =
CMPSS_LITE4 Input MUX. — Inputs
A16/C16 >
(48/64/80-pin) A17/C17 9
(64/80-pin) A18/C18
(48/64/80-pin) A19/C19
(4, pin) A20/C20
@
&l 6-36. BN T R THER]
- IRNZ
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CMPSSx/CMPSSx_LITE
Input MUX

CMPxHPMX
CMPx_HPO

CMPx_HP1
CMPx_HP2
CMPx_HP3
CMPx_HP4

CMPx_HP

w N = O
[ ]

N_CMPxHNMX

CMPx_HNO
CMPx_HN1

® CMPx_HN

¥
XSSdWDO0L —

CcM
CMPx_LNO
CMPx_LN1

CMPx_LN

pEZA e
2
z
<
x

CMPxLPMX
CMPx_LPO

CMPx_LP1
CMPx_LP2
CMPx_LP3
CMPx_LP4

o CMPx_LP

%

Gx_ADCA @ ® Gx_ADCA

AIO or AGPIO

<+—— soavoL —»

Gx_ADCC @ ® Gx_ADCC

AlO or AGPIO
VERE : AIO SRR
& 6-37. B4 %
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6.14.1 B 5| AN Py H0

R 6-16. I T| A P AR EERE

5| s HERTRE (ZHREAE)
il A 80QFP | 64QFP | 48QFP | 32QFN | A c DAC ] o] & fi& Alg'ﬁ))\l
iE il E H#

VREFHI 20 16 12 @
VREFLO 21 17 13 @ A13 c13
DA 1 CMP1
A6 10 6 4™ 2 A6 - CMP1 (HPMXSEL=2) CMP1 (LPMXSEL=2) GP10228(3)
A2/C9 13 9 6 4 A2 c9 CMP1 (HPMXSEL=0) CMP1 (LPMXSEL=0) GP10224(3)
A15/C7 14 10 7™M 5(1 A15 c7 CMP1 (HPMXSEL=3) | CMP1 (HNMXSEL=0) | CMP1 (LPMXSEL=3) | CMP1 (LNMXSEL=0) Al0233
A11/CO 16 12 8 6" A1 Co CMP1 (HPMXSEL=1) | CMP1 (HNMXSEL=1) | CMP1 (LPMXSEL=1) | CMP1 (LNMXSEL=1) Al0237
A1 18 14 10 7™M A1 - CMP1 (HPMXSEL=4) CMP1 (LPMXSEL=4) Al0232
R4 2 CMP2
A10/C10 ‘ 29 25 ‘ 21 13(M A10 c10 CMP2 (HPMXSEL=3) | CMP2 (HNMXSEL=0) | CMP2 (LPMXSEL=3) | CMP2 (LNMXSEL=0) | GP10230®)
R4 3 CMP3
C6 1 7 4™ 21 - C6 CMP3 (HPMXSEL=0) CMP3 (LPMXSEL=0) GP10226(3)
A3/C5 12 8 5 3 A3 C5 CMP3 (HPMXSEL=3) | CMP3 (HNMXSEL=0) | CMP3 (LPMXSEL=3) | CMP3 (LNMXSEL=0) | GP10242)
A14/C4 15 11 7™M 5( A4 c4 CMP3 (HPMXSEL=4) CMP3 (LPMXSEL=4) Al0239
A5/C2 17 13 9 6" A5 c2 CMP3 (HPMXSEL=1) | CMP3 (HNMXSEL=1) | CMP3 (LPMXSEL=1) | CMP3 (LNMXSEL=1) Al0244
A0/C15/CMP1_DACL 19 15 1 7™M A0 c15 CD'\"('\'(’;L— CMP3 (HPMXSEL=2) CMP3 (LPMXSEL=2) Al0231
R4 4 CMP4
A7/C3 ‘ 23 19 ‘ 15 8(M A7 C3 CMP4 (HPMXSEL=1) | CMP4 (HNMXSEL=1) | CMP4 (LPMXSEL=1) | CMP4 (LNMXSEL=1) Al0245
HARIA 2/14 CMP2/4
A12/C1 22 18 14 8(M A12 c1 gmf‘ E:Emggtzg CMP2 (HNMXSEL=1) gmf‘ Ebﬁmggtzg CMP2 (LNMXSEL=1) Al0238
2 | m | e | o | s | o e e e e
A4/C14 27 23 19 12 A4 c14 gmi E:Emggig; CMP4 (HNMXSEL=0) gmi Etﬁmggig; CMP4 (LNMXSEL=0) Al0225
IEEEIEIERE e e e e
HAtg
IR AL 2R - - - - c12 CMP2 (HPMXSEL=5)
A16/C16 4 2 2 32 A16 c16 GP1028®)
A17/C17 33 27 22 - A7 c17 GP1020®)
A18/C18 34 28 - - A18 c18 GP1021®)
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3R 6-16. UL 5| IR N ARER (42)

C)ESE ADC WEHRTRZ (ZHREHAHR)
Gl B DAC - o P % Algpilﬁ-z))\l
80 QFP | 64 QFP | 48 QFP | 32 QFN A c - % s %
A19/C19 35 29 23 A19 c19 GPIO13®)
A20/C20 36 30 24 A20 C20 GPIO12()

(1) BESEHMEFEELELE LRSI RS,
(2) URABEES ; AERBISFSI.
(3)  IXELHEIM S| L GPIO S0 58 B R A\ Mt D e

G L BIECF A A H (AGPIO) 3843 .
(4) 7E 32 RHB :% b, VREFHI £ #5355 VDDA | ifii VREFLO 7E /4 ¥ B ] VSSA.

, RN AGPIO. BRUIATELL T , AGPIO AEFAGERRE ; i , BB IRE A ZE M . ARECEMER | 25 ADC

110 FEREXPIR
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6.14.2 HE(E 5B

* 6-17. M5 S
{5245 B

AIOX ADC 51 %A

Ax ADC A fii\

Cx ADC C i\

CMPx_HNy F s T R Gt P BRSO

CMPx_HPy e s T R G P BURUE IEF

CMPx_LNy AT R G BB A

CMPx_LPy PUARCER T R GG AT B SR IE AN

CMPx_DACL 3k H K CMPSS DAC ¥ DAC firt ( Al #2451 )

I A% I s VA S UL A s
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6.14.3 ¥ #3 (ADC)

UEAb PR () ADC BEHUZ —AMZUGELL (SAR) Y ADC , AT 12 fr7p e ART5K e dn MBLL i ER RN “ A
7, WRRHEEEEE MUX. SREECRFF (S/H) HUBK . IBUGELT B RS AE s B A A RS R F i . Bt as i)
Boy oy “Baea” |, WM T ARSI . aE R A A B REREE O AR T A
FEL B DA oAt B

154 ADC HEHLH (L & — AR (SH) ML, ADC MMl it i e il — AN E R 20, WS % 4
ADC [ [ RAF B STIE 1T . ADC AR T 46805 3 (SOC) ( 755l TMS320F280015x 64T 1 #]#H6A Z
HFA b B (ADC)” — ) “SOC TAREE” —45 ) .

4~ ADC BAT DL RAHFIE
o A2 fu R
* 1 VREFHI/VREFLO 5 ) L 51 50 45 Jek v
2.5V B 3.3V AT ik A AL UE L
o B SR
o BAZIL 21 MEERRANZ SIS
+ 16 MHACE SOC
o 16 ST T g R A AR
© AR
- WASLEE )
- Fifi ePWM : ADCSOC A = B
- GPIO XINT2
- CPU i #% 0/1/2
- ADCINT1/2
o PN RIER) PIE it
o RO SR LT
o DA EAERS , ELAER
- MRS AR
- WE ST H IR ZE
- HA WA ePWM BEAEDhRER & i~ AIRH-P A UL
- iR RFEIEIR R AR

#1E
IFAREEANIEIE A AT LB ADC [ 51 St . 620 “ S| BIBC EATDRE” &7 AR & IR AL id T8 w] ]
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ADC %A1 ADC B2 23 7 AEE an i 6-38 Fis.

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

ADCIN19
ADCIN20

VREFHI

VREFLO

Input Circuit

SOC Arbitration
& Control

%{5 S2230oo~NoosrwN -0 ){

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

S/H Circuit

Converter

S8
n 2
X
¥ w
i
o
<

ANAREFSEL
ANAREFx2PSSEL

K| 6-38. ADC R GHER

SOCx (0-15)

ACQPS

TRIGSEL
Triggers

ADCCOUNTER

LE

SOC Delay
Timestamp

Trigger
Timestamp

CONFIG

Event
Logic

Post Processing Block (1-4)

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

—4 ADC A& i SOC #upbfzdi] , i HoAh e & U i &2 1> ADC Bt 4R %], % 6-18 Y& 24K ADC 2L &
FonT e B A0 -

% 6-18. ADC EWAIAC B 2% 571

pril | GRS
s R ()
Vg AATEE (AR 12 hror i )
(ER=Z 5 AAFCE (AR 54 )
ey P 9 Xt AT RS R A B A 3
i R % soct)
L b ib S 1% SOC
SRAEE TR ) % soct)
EOC 7 #& R
TR FLHR A ()

(1) X E A RDT NS AAFE ) ADC BHR AT RE2 B ADC 528 T . A% ADC i [/ 20 B A is
ITHRIFRT , WS TMS320F280015x LI THIZHIA RS H T “HHUHAR S (ADC)” —FH)
“BRFIB BT

6.14.3.1.1 (S5
ADC ZHruifE 58, PL VREFLO JyZEuEid i s~ 5] B (ADCINX) X 5 #2853 i 4 N\ HLE 3E 47 R

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

VREFLO
(VSSA)

Digital Output

2"-1

ADCVin

Bl 6-39. Huifs SR
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6.14.3.2 ADC BN /F

&
ADC Hi AN ARFHIKT VDDA + 0.3V, Witk ADC fir AT i, W ADC A e 2k B R AL i X HoAh
BB AT
« ADC #Aid Kt ik CMPSS £ B 5 48 , M TP HAahdtH—A A3k CMPSS Z K H 411
JHIE. £t ADC & EXTt B NS T RAE , XM T IER S FrAr 1
« 4 ADC XtidJk ADC #y NHEAT KRERT | VREFHI Kk bR S 5 S i . X T iEE B s
4: ADC % | HF| Vger FaiE TR

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

6.14.3.2.1 ADC B17% 1k
ERVGBIT A TS (BRAERSH WM )

SH WRRSEA: B/ME WA BKE| B
F2800157. F2800155. 5 60
F2800153
ADCCLK ( J#H PERx.SYSCLK) MHz
F2800156. F2800154. 5 50
F2800152
120MHz SYSCLK
F2800157. F2800155. 4 )
. F2800153 *’J‘)ﬁ‘ﬁ(k
i 100MHz SYSCLK (M”gfs)
F2800156. F2800154. 3.45
F2800152
— Rs N 50Q /N, 55 AIO 75
FRER D] (i1 ACQPS Al PERX.SYSCLK | — \
wE ) Rs N 50Q ZLH/N |, SIS 9 ns
AGPIO
VREFHI A1k 24 25830 VDDA v
PO R R = 3.3V U 1.65 v
VREFHI®
PR SE v L = 2.5V Yu 25 \Y
VREFHI H# = 32QFN VDDA VDDA VDDA \%
VREFLO VSSA VSSA \%
VREFHI - VREFLO 2.4 VDDA \%
PRI L = 3.3V Jia 0 3.3
WIS e L = 2.5V Ju [ 0 25
A S v
AR VREFLO VREFHI
3% = 32QFN 0 VDDA®)
(1) REEHE HEnZig/biig] 1 4~ ADCCLK FMRIKE |, 4 feffifk ADC IEHIIZIT -
(2) TENHEAMERCT , Bk B2 N VREFHI 51 HIBRZ . 7R |, P AR B R IR sh 2 51 R
(3) 7£ 32QFN #¥:h | VREFHI 76 W H % VDDA |, i VREFLO 7E 55 HE VSSA. 32QFN H A S 5 3 SE v i 2.
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6.14.3.2.2 ADC 44
TERVUSAT 54 TR ( BRAES AU )
e 24 \ R KA B/ME HRE BRE| B
bl
ADCCLK # 4 & 1A 120MHz SYSCLK 10.1 11| ADCCLK
AP ERE 500 us
|- ] P B A 2 5000 us
1E 2.5V F1 3.3V 10 Z IA] Y) 4 isf 5 FH P 355 A 5000 us
o
VREFHI #i A\ fi7() 130 pA
I i 2 ?) 22 uF
A EETE LA ) 22 uF
Bkt
I PRy 35 v P -45 45 LsB
AP ELAE -5 +3 5
R HL P 1 22 -5 +2 5/ LSB
3 7] 18 25 4 25 () 2 LSB
T 7] 2 0 R R 224D 2 LSB
ADC [f]3# 2 1% 2 ) Hi4 ADC fJ VREFHI fil VREFLO #4H[R 4 LSB
ADC (8] 4% iff #1152 22 0) Ji4 ADC ) VREFHI fil VREFLO #5#4H[R 2 LSB
DNL %% > -1 +0.5 1 LSB
INL %2 2 +1.0 2| LSB
ADC [a]k& % VREFHI = 2.5V , [l ADC -1 1 LSB
R
VREFHI = 2.5V , fin = 100kHz , SYSCLK J§ [ X1 68.8
SNR® VREFHI = 2.5V , fin = 100kHz , SYSCLK Ji 1 S0 dB
INTOSC
THD®) VREFHI = 2.5V , fin = 100kHz -80.6 dB
SFDR®) VREFHI = 2.5V , fin = 100kHz 79.2 dB
VREFHI = 2.5V , fin = 100kHz , SYSCLK J§ £ X1 68.5
SINAD®) VREFHI = 2.5V , fin = 100kHz , SYSCLK ¥ & 50.0 dB
INTOSC :
VREFHI = 2.5V , fin = 100kHz , SYSCLK J§ [ 1.0
X1, #A4 ADC
ENOB®) xleFHl-tl'/: :bsc\;/ , fin = 100kHz , SYSCLK J5 [ 1.0 b
VREFHI = 2.5V , fin = 100kHz , SYSCLK J§ [ Rps
X1, 535 ADC
M6 BT XFIRIE Copyright © 2023 Texas Instruments Incorporated
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6.14.3.2.2 ADC Hftk (42)
TEEVGSAT M TR (BRIES A )
SH PR B/ME AU BONE| B
VDD = 1.2V Hifi + 100mV
HIREIES% (1kHz i)

VDD = 1.2V EJiii + 100mV

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

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

60

57

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

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

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

(5) LHHAh ADC BLHUAH LU I IR DL A

6.14.3.2.3 951 K ADC 88
BN HE ADC 488X ZAHAR S| 5 . DUR B BVEN 0 T IX S 5| AR 4 B 25 5+ o

16 1.5
Y o
1.4 T ™ N S e R /\i_\
N NN TR
T~
11.2 // — \ / Vi " / \

™
)\
(
{
AN
/
/
e
|
Py
{
\
ENOB
\\

/

10.8 \\
\ L~ 1 N ——p% —
— EXT 25 \ /\ / V/ ~T N e
106 | —— ExT 30 - ] EXT ]
: = 10.9}— N
—— INT_25 INT 2.5
INT_3.0 INT_3.0
Q saadws=sn 2armlLs3Q20Q0Q000 Q S Jd I B = B QIR LLLs QL
= CTCTIITT FTITELEER g <<%z 2T gel
< << < << < < < <
ADC Channel ADC Channel
& 6-40. 80 5| PN LQFP A1 64 5| PM LQFP f4& & 6-41. 48 5| PHP HTQFP H)45i@i& ENOB
JBiE ENOB
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11.55

11.54

11.53

11.52

11.51

ENOB

1.5

11.49

11.48

11.47

EXT_3.0_VDDA

\\\

11.46

A6
A3/C5

& 6-42

A2/C9
atsc7|
attco|

A5/C2
A0IC15
Al
A12/C1
A7/C3
A8/C11
A4IC14
A10/C10
A9/C8

ADC Channel

. 32 5| RHB VQFN H4558@i% ENOB

A16/C16

6.14.3.2.4 ADC I \BIEY
%% 6-19 A 6-43 431 1 ADC Hy AN H31E.

F 6-19. HEFHTSH

TiBg FEER i
S _ 21, _
Cp 25\ L2 - m,@ﬁezqﬁgg * 6-22 fIE
R R SN EEUE | 2.5V RS UE 500Q
on 7K ' 3.3V S 8600
c — SREREERE | 2.5V PRI 12.5pF
" A 3.3V N HBELME 7.5pF
Rs FRFRIR P T A 50Q
ADC
Re 5 ADCINx
J_ Switch Ry,
AC Cp Ch

-

e

-

BRI AR S SRR SR B S, R e REGWOFENE. BTMEZER , 4

VREFLO

v

& 6-43. B NI

Z I

TMS320F280015x SLHT i #Z a5t KR ZFF M i “ Kt #ds (ADC)” —E M “IEPERAEH DRFLEN R 55,
it ADC i\ HER A | 3528 C2000 MCU /9 ADC #p A #1E4 1714 N R

2% 6-20. 80 7/ PN LQFP S BiE 4 BE

. Cp, (PF)
ADC &l
HE R EH B BE R
A0/C15/CMP1_DACL 7.7 10.2
A1 1.6 4.1

M8 NI
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2 6-20. 80 3|1 PN LQFP [ @E S ERA (4)

ADC 3&i¥ Kpl(E)
AR B2 BB EER

A2/C9 1.5 4
A3/C5 1.8 4.3
A4/C14 2.4 4.9
A5/C2 2 4.5
A6 1.4 3.9
A7/C3 1.9 4.4
A8/C11 2.2 4.7
A9/C8 2.3 4.8
A10/C10 2 4.5
A11/CO 2.4 4.9
A12/C1 3.2 5.7
A14/C4/ADCINCAL 2.4 4.9
A15/C7 3 55
A16/C16 2.4 4.9
A17/C17 2.7 5.2
A18/C18 2.7 5.2
A19/C19 2.7 5.2
A20/C20 2.7 52
C6 1.7 4.2

% 6-21. 64 5| il PM LQFP HEEE S BA
ADC @i Kepl(E)
Beze Tmk 3o B EER

A0/C15/CMP1_DACL 7.7 10.2
A1 1.6 4.1
A2/C9 1.5 4
A3/C5 1.8 4.3
A4/C14 2.4 4.9
A5/C2 2 4.5
A6 1.4 3.9
A7/C3 1.9 4.4
A8/C11 2.2 4.7
A9/C8 2.3 4.8
A10/C10 2 4.5
A11/CO 2.4 4.9
A12/C1 3.2 5.7
A14/C4/ADCINCAL 2.4 4.9
A15/C7 3 55
A16/C16 2.4 4.9
A17/C17 2.7 52
A18/C18 2.7 5.2
A19/C19 2.7 52
A20/C20 2.7 52
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% 6-21. 64 3|} PM LQFP (BB SFERE (4)

ADC i&i¥ Ell:)
P =t 3 T =l
C6 1.7 4.2
% 6-22. 48 5| PHP HTQFP RIEBIEF4 A
ADC @i il
Heies8 ELAE R P B A
A0/C15/CMP1_DACL 7.7 10.2
A1 1.6 4.1
A2/C9 1.5 4
A3/C5 1.8 4.3
A4/C14 2.4 4.9
A5/C2 2 4.5
AB/C6 3.1 8.1
A7/C3 1.9 4.4
A8/C11 2.2 4.7
A9/C8 2.3 4.8
A10/C10 2 4.5
A11/CO 2.4 4.9
A12/C1 3.2 57
A14/A15/C4/C7/ADCINCAL 54 10.4
A16/C16 2.4 4.9
A17/C17 2.7 5.2
A19/C19 2.7 5.2
A20/C20 2.7 5.2
% 6-23. 32 3|} RHB VQFN {4 @EEFEBRE
ADC @it il
Heiess AR B B A
A0/A1/C15/CMP1_DACL 9.3 14.3
A2/C9 1.5 4
A3/C5 1.8 4.3
A4/C14 2.4 4.9
A5/C2/A11/CO 4.4 94
A6/C6 3.1 8.1
A7/C3/A12/C1 5.1 10.1
A8/C11 2.2 4.7
A9/C8/A10/C10 4.3 9.3
A14/A15/C4/C7/ADCINCAL 54 10.4
A16/C16 2.4 4.9
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6.14.3.2.5 ADC i /5 E

6-44 JE/~ T1E F A R~ SOC 1) ADC 4Bl 5

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

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

o RRIEIREN LT SOCO 1 e IR ES

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

% 6-24 5 T ADC N2 8iui¥]. % 6-25 51| 1 ADC I Fr.

Sample n

! |

! |

|

Input on SOCO.CHSEL W ;
! |

|

|

I

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

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

ADCINTFLG.ADCINTX

tear

A
A 4

A 4

A

teoc

A

tint

j
I |

& 6-44. ADC K%

% 6-24. ADC B FF S5 Ui B
sH B
S+H & I RESE [A]

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

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

tLar N ) -
T SRLE P R 2 i3 HL ADCRESULT X 27 A7-8% , 3R [0 (2 2 i R H ot 3
Copyright © 2023 Texas Instruments Incorporated TR R G 121

Product Folder Links: TMS320F2800157-Q1 TMS320F2800157 TMS320F2800156-Q1 TMS320F2800155-Q1 TMS320F2800155
TMS320F2800154-Q1 TMS320F2800153-Q1 TMS320F2800152-Q1
English Data Sheet: SPRSP68


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRN5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRN5B&partnum=TMS320F2800157-Q1
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com/lit/pdf/SPRSP68

TMS320F2800157-Q1, TMS320F2800157, TMS320F2800156-Q1, TMS320F2800155-Q1
TMS320F2800155, TMS320F2800154-Q1, TMS320F2800153-Q1, TMS320F2800152-Q1
ZHCSRNS5B - JANUARY 2023 - REVISED NOVEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

% 6-24. ADC HFFS3¥ (4)

E =4 ]
teoc M S+H & AR B R —/> ADC ¥t S+H & H ] LUTAG IR (8] o J5 2R n] DAEE B e e 45 R BT T 46
M S+H & N4 F| % B ADCINT #rE& ( WRCRE ) IR TE .
WF ADCCTLT F A48 ¥ INTPULSEPOS i B AL , tint #5545 (EOC) {55 M —5L.
tT W INTPULSEPOS 74 0, tyt K5 S+H & MBI AR — 3. Wi tyny AR L ADC 45 o A48 (I8 filok e &
R ISR SKIHL ) , MAEREMIREIUR ARG R EZ G (BN, SR ZATER ) .
402 INTPULSEPOS fiiy 0, 3 H. ADCINTCYCLE %47 8 /1ty OFFSET FBA N 0, NI{E 4 E ADCINT FREZ R & 4
OFFSET SYSCLK FWIM%EIR . iR A F F 72 R AL &k 250 3N ISR,
* 6-25. 12 i\ Ty ADC B} )7
ADCCLK 4% SYSCLK i
A%%?;ﬁl' 2 D iled teoc tLar (E;Ir':;)m (IfI:tL)
0 1 11 13 0 11
2 2 21 23 0 21
4 3 31 34 0 31
6 4 41 44 0 41
8 5 51 55 0 51
10 6 61 65 0 61
12 7 71 76 0 71
14 8 81 86 0 81

(1) BOAELT , W INTPULSEPOS 9 0, W tynt 76 S+H & M5 89— SYSCLK A k4. & wfLlilid 5 X ADCINTCYCLE % /7%
11 OFFSET FBokik4s.

122 Ee iR
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6.14.4 B E LR
6.14.4.1 J5 B 1E/BE5 T HHE T /7

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

6.14.4.1.1 {5 FLIREIR4FIT

FERVGBAT & TIE (BRAERAHY )

28 Wk A BAME REE BXE| B4

P EBEEHE (-40°C & 30°C ) -15 2 15 °C

P EFEEAE ( 30°C & 85°C) 9 +2 7 °C

HEBEEHE (85°C & 125°C) -5 +2 8 °C

Toce N W EREEAE (125°C & 140°C) -6 +2 12 °C
EBEEHE (140°C & 155°C) -16 +2 16 °C

HMEREEE (-40°C % 30°C) -8 +2 10 °C

AMEREENE (30°C & 140°C ) -5 +2 8 °C

ANERFEHAE ((140°C & 155°C) -5 +2 8 °C

tetartup :l)ﬁe'ijﬂj‘lli ( TSNSEICTL[ENABLE] 500 us

RIS )
tacq ADC K& 1] 450 ns
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6.14.5 LB T RS (CMPSS)

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

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

L T RAE T 2 MM E . BN TFRABEEHALELS . P 12 £ DAC ( CMPSS_LITE SEfi 2
9.5 [ DAC ) AN BT I 8. Z T RGEEEHH MR A AR (NRTHER CMPSS fith ;
CMPSS_LITE SEBIFHASCRE ) o« U BRI R A “H” 8 “L” F£ox , Hf “H” RFEHHET, “L” %
RHEF . B LA RS AR 2 A I — AN B, 87 IE S N 110 B TR 2 75 K T U i I L S o BRAE 2R 1 IE B N
—/NANER S IERS) (152 %] TMS320F280015x SLH il#Z ] #s tE R ZHFH PRI B 7754 —% , THREHT
CMPSS M2 B S IET ) » S AT EHAME 5 sk n] mfE 261 12 7 DAC IK3h. &AL ssdm A 2@t —
AR B TR B | S IR S AT DL E RIS S . IR R T | AT DU R p s . BN R
KA BB T 6% 7 R m PR I s i3 HE 12 17 DAC 1 (X FR5E% CMPSS i ;
CMPSS_LITE EBIFFAZHE ) »

4 CMPSS .7 :

o AR LA AR

© BIAF AR ELUE 12 A7 DAC ( CMPSS_LITE 3245 [y 9.5 £ % DAC )

o R KA (IR 7E% CMPSS ; CMPSS_LITE 25 F#f )

o PAECTIRIES | BOKUEDL A BTN 224

o BERSK B TR B 5 EPWMSYNCPER [F5

«  fER%IEIT EPWMBLANK § BiER 55

o Rkt 5 SYSCLK [A4

REfE A7 4

REfS S i

A I BT S N\ vty A FH AR i

Al i @ A S 5 ME DAC JXE ELE SR RN

o TATIRFRAE AN T b Ad FE A BT LU 8 28 DAC #it CMPx_DACL ( AXBREB 392451 , ANfg 5 i ohhg Rt )

o MHMNERIEREE] CMPSS JEU 2

o MEFHUIRZSMeER 3452 10 LPM (R3h#ERE ) , 1 CMPSS Bk it #E4T i &

6.14.5.1 CMPSS #E#7HE

ZAE L S IR AR [E RS () CMPSS #k : CMPSS ( 52 ¥ #Hk ) 1 CMPSS_LITE ( Thagfifk HAEREMEML ) . %
6-26 L T IX M AL S R L ZE .

3 6-26. CMPSS 1 CMPSS_LITE it b

oo CMPSS CMPSS_LITE

o L PR T L e £ B

12 3k DAC 2 R (9.5 )

DAG #HE ik £ %

Sh331 9 EARELIE DAC it e &

e £ 2

P SEEEMERE (1% CMPSS HELA i URHE | HEASATFFMENIE ( #4520 CMPSS_LITE Hufes

%) AR )

6.14.5.2 CMPx_DACL

—1% CMPSS ik szl 52 #r 420 ) 5 1) DAC #itli. CMPSS Bl CMPx_DACL % Hi 48 F 45 & CMPSS 14
B DAC. Xk CMPSS 2 DAC #irHiir , iZseBili Br i CMPSS #itk DhRE#EAN AT o
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B s E 2T F ) CMPx_DACL 25| | 15210 B 5] AT 251 3 1) DAC %1,
X DAC ¥ Thag | 15210 CMPx_DACL HIZENM it Hl “THF1E 35y
6.14.5.3 CMPSS Z#Z&

_  CMP1 HP Comparator Subsystem 1 CTRIPIH e——
e—CMP1_HN Digital CTRIP1H
VD.DA Filter |-+® CTRIPOUTIH CTRIPIL  &—
/\/\H DAC12 r® CMP1_DACL CTRIP2H e———
oMPL LN /\/\J]_DAcCt2 Digital CTRIP1L CTRIP2L  &—1
® b Filter |+ CTRIPOUTIL
(M | ePWM X% BAR ePWMs
o CMP?2 HP CMPSS_LITE 2 :
e—CMP2_HN Digital CTRIP2H
Filter (—@ CTRIPOUT2H !
CTRIPAH @——
Digital CTRIP2L
o CMP2 |N " CTRIPAL @——
® Filter @ CTRIPOUT2L
e—CMP2_LP
|
|
|
: CTRIPOUTIH @&——
| CTRIPOUTIL @&—
! CTRIPOUT2H @———
CMPSS_LITE 4
o CMP4 _HP n |
e—CMP4_HN Digital CTRIP4H CTRIPOUT2L. @—
Filter |—® CTRIPOU®H | Output % BAR GPIO Mux
|
4 LN Digital+® CTRIPAL :
e_CMP4_LP Filter |—@ CTRIPOUTAL !
CTRIPOU%H &———
CTRIPOUTAL @———
& 6-45. CMPSS %#
6.14.5.4 &

CMPSS (5 HEE & 6-46 fiisn. CMPSS_LITE 7 HE B A& 6-47 iR .

« CTRIPx (x= “H” B{ “L” ) 15 9%E335) ePWM X-BAR , HI-T- ePWM BEAZi S . %24 % ePWM X-BAR £
HE AR EREAEE |, /B3 TMS320F280015x SLEHT 115 #7516 K 2% FHf TMS320F28P65x L4 1
RS FA i “ I8 am Tk B8 T 2% (ePWM)” —2,

« CTRIPXOUTxX ( x= “H” B{ “L” ) 15 Si&E#3H 1 X-BAR , I TAMEES . EEXH Ml X-BAR £ %5 4
BLE ISR |, 65 W TMS320F280015x L] i##5##5 16 R 2% F M TMS320F28P65x L1 #7514 A
ZEFHHI BN (GPIO)” —#.
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To LPM Wakeup COMPCTL[CTRIPHSEL]

ASYNCH

0

SYNCH I 1
COMPSTS[COMPHSTS]

COMPSTS[COMPHSTS]

CTRIPH

o EPWM X BAR

EPWMSYNCPER_H
COMPSTS[COMPLSTS]

COMPDACHCTL2IXTRIGCFG]—N\2_ 110/

TRIGSYNCH

Ramp Generator(H) ™\ ]

CTRIPOUTH
To OUTPUT X-BAR

—_—

EXT_FILTIN_H

COMPCTL[COMPHSOURCE] COMPSTSICOMPHLATCH]

COMPDACHCTL[RAMPSOUQ COMPDACHCTL[DACSOURCE] COMPSTSCLR[HSVNC(C:I::\EP’\:';F\LCTL[FlLTlNSEL]
EPWMISYNCPER]| COMPCTL[ASYNCHEN]
EPWM2SYNCPER| | EPWMSYNCPER_H 0—0 COMPSTSCLR[HLATCHCLR]
EPWM3SYNCPER o
e s P EPWMBLANK H = 1
AND
EPWMnSYNCPER COMPDACHCTLIBLANKEN]
———— -1 COMPSTSCLR[LSYNCCLREN]
COMPSTSCLR[LLATCHCLR]
EPWMSYNCPER L
COMPDACLCTL{RAMPSOURCE] o oo COMPCTLIASYNCLEN]
COMPDACLCTL[BLANKEN] o
AND OR
COMPDACHCTLIBLANKSOURCE] EPWMBLANK_L COMPSTS(COMPLLATCH]
COMPDACHCTL[SWLOADSEL]
EPWMIBLANK CMPx_LP
EPWM2BLANK
EPWM3BLANK ] COMPCTLICTRIPLSEL]
0
EPWMNBLANK | CTRIPL

CMPx_LN

To EPWM XBAR

DACLVALA

EXT_FILTIN_L

CTRIPOUTL
o OUTPUT XBAR

COMPDACLCTL[BLANKSOURCE] ASYNCL

COMPCTL[COMPLSOURCE]

TolPMWakeup ~ CoMPCTLICTRIPOUTLSEL]

erator(L) ™\, I

K

COMPDACLCTL[DACSOURCE]

TRIGSYNCL|

COMPDACHCTL2[XTRIGCFG] m
COMPSTS[COMPHSTS]
EPWMSYNCPER_L

Note: Enabling the DACL to a pin
disables all other functionalty:
DACH, both COMP, the Ramp.
Generator, and the digital iters.

CMPxDACOUTEN
(from Analog Subsystem)

COMPSTS[COMPLSTS]

] 6-46. CMPSS it 5y iEE

To LPM Wakeup COMPCTL[CTRIPHSEL]

ASYNCH
SYSCLK COMPDACHCTL[SWLOADSEL] CTRIPH
{ ] CMPx_HP T EPWMXEAR
CIRIPOUTH
- — To OUTPUTX AR
DACHVALA [12-bit B
DACH"/ 4
COMPCTLCTRIPOUTHSEL]
CMPx_HN 1 { ]
EXT_FILTIN_H
COMPCTLICOMPHSOURCE]
COMPSTS[COMPHLATCH]
COMPDACHCTLRAMPSOURCE] CTRIPHFILCTLIFILTINSEL] OR
COMPSTSCLRIHSYNCCLREN]
EPWM1SYNCPER | COMPCTL[ASYNCHEN]
EPWM2SYNCPER EPWMSYNCPER H 0—o COMPSTSCLRIHLATCHCLR]
EPWM3SYNCPER
] EPWMBLANK_H 1
COMPDACHCTL[BLANKEN
EPWMnSYNCPER | { ] COMPSTSCLRILSYNCCLREN]
EPWMSYNCPER L COMPSTSCLRILLATCHCLR]
COMPDACLCTL[BLANKEN] S oo COMPCTLIASYNCLEN]
COMPDACLCTL[RAMPSOURCE] AND
EPWMBLANK_L 1 o OR
COMPDACHCTL{BLANKSOURCE]
COMPSTS[COMPLLATCH]
EPWMLBLANK COMPDACHCTL[SWLOADSEL]
CMPx_LP
EPWMIBLANK | E |
EPWM2BLANK SYSCLK
EPWM3BLANK v
bit\ e COMPCTLICTRIPLSEL]
DACLVALA éié’if,, ) [;'_lgt"a' R
ilter
EPWMnBLANK CTRIPL
CMPx_LN 1 To EPWM X-BAR
¢ EXT_FILTIN_L CrRIPOUTL
COMPDACLCTL[BLANKSOURCE] COMPCTLICOMPLSOURCE] SYSCLK To OUTPUT XBAR

COMPCTLICOMPLINV] TolPMWakeup  CoMPCTLCTRIPOUTLSEL]

(1) CMPSS_LITE Reference DAC is 9.5-bit effective

& 6-47. CMPSS_LITE i 5iERE

EENFEUE 12 £ DAC #S 7T ARG B A4 1 i [T Bl 21 A N ELBGES 10 7 A\ i . — 28 CMPSS 524513t e ¥Rk DAC
i tH 2 — A 5] BRSNS DAC. fERXFHELL T . Firfi Hiflt CMPSS #BL I RE#SANFT . i DAC. M
MBS RECE RS IE RS . 275 12 2 DAC Wi [l 6-48.
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VDDA

DACREF

DACHVALA

VSSA

12-bit
DACH

> DACOUTH N
To COMPH

DACLVALA

12-bit
DACL

> DACOUTL
To COMPL

Kl 6-48. & &1 HHER
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6.14.5.5 CMPSS B ¥ #ERIN /7

6.14.5.5.1 CMPSS L1# 5% By & ek
R VGBITHAF TG (RIS E Y )

BH TR B/ME il B LA
TPU |t 500 us
ELAz s (CMPINXx) 3t [ 0 VDDA Y
AR N Ry 1 2 1 b s 3R 2 fRILHE | SARSR B E Dy 50mV -20 20 mvV
1x 4 12 20
) 2x 17 24 33 LsB
3x 25 36 50
4x 30 48 67
- N I 21 60 N
FHE IR (8.25mV/us) 30 ns
PSRR LU L ik 250kHz 46 dB
CMRR FEAEHHI L 40 dB

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

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

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

(1) RGP LB AR AU E

128 iRl

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800157-Q1 TMS320F2800157 TMS320F2800156-Q1 TMS320F2800155-Q1 TMS320F2800155
TMS320F2800154-Q1 TMS320F2800153-Q1 TMS320F2800152-Q1

English Data Sheet: SPRSP68


https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRN5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRN5B&partnum=TMS320F2800157-Q1
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com/lit/pdf/SPRSP68

1§ TEXAS TMS320F2800157-Q1, TMS320F2800157, TMS320F2800156-Q1, TMS320F2800155-Q1
INSTRUMENTS TMS320F2800155, TMS320F2800154-Q1, TMS320F2800153-Q1, TMS320F2800152-Q1
www.ti.com.cn ZHCSRN5B - JANUARY 2023 - REVISED NOVEMBER 2023

CMPSS LB DL R e s AR

N—P:— Input Referred Offset

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

DACxVAL

&l 6-49. CMPSS Lh5538 DU N N B MR RS &

|
:4—»1— Hysteresis

| |
CTRIPx | |
Logic Level | | CTRIPx = 1
4 < < >
r N
A 4
CTRIPx=0| R R
) - ! ~ ! , COMPINXP
0 CMPINXN or Voltage
DACXVAL
& 6-50. CMPSS Huii 28R i

6.14.5.5.3 CMPSS DAC ##7s B f
TE@VUSAT 564 T AR ( BRAES AU )

¥ WA %A B/ME JRUE BAfE X4
CMPSS DAC %t it P B 0 VDDA \Y
A R IR L AR 22 (D -25 25 mv
EpAR ARz -2 2| FSR @4tk
#1725 DNL LB IE S R >-1 4 LSB
A INL LR TE 3 A -16 16 LSB
R A i R AR R AR E F 1LSB 1 us
g 12 fir

. HH ] — CMPSS 55 pi 1 L A s i) =k
o @ -

CMPSS DAC fith T3i CMPSS DAC {{F 4 3) 15 2 100 10| LSB
CMPSS DAC T-#Hti @) 200 ns
(1) AEUIE AN RE.
(2) TEELEESBET S — B TE PN, CMPSS DAC #ith T g & tHBL TR 2
6.14.5.5.4 CMPSS_LITE DAC %S itk
TERRVUEAT 24 NS ( BRIEA A UL )

8 WA B/ME JRIE BAE XA
CMPSS DAC #i 15 [l 0 VDDA v
A R 2 () -25 25 mv
A iEzEO 05 0.5| FSR H4rtk
#1725 DNL U IE s -5 5|LSB (12 1% )
#2 INL L IE s -7 7|LSB (12 17)
B4 TUE (B R ABIR 2 ) 35 i\
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6.14.5.5.4 CMPSS_LITE DAC #aSHS48 (42)
TERVUBIT A TS (RIS G )

28 JUBREH- B/AME RS BRE Ffr

per=LRgi| R SR ER 1LSB 1 s
G e 12 A
(1) EE LB R RR 2.
(2)  HRma RNy 9.5 S0 R P
6.14.5.5.5 CMPSS R~ & K

e Actual DAC Output

Ideal DAC Output
2000 |- ////
<g> 2000 f— //,/

500 1000 1500 2000 2500
Programmed DACVAL (LSB)

& 6-51. CMPSS DAC &5 E

130
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DAC Output (LSB)

4500 :
Actual DAC Output
Ideal DAC Output
P e Y
py
e
2500 f— P
,</ -
2000 |- //"
-
.-/
e -
2500 | e
e — ldeal Gain
e 7~
20 7 — Actual Gain
7
g ’
1500 "//
500 |- -
-
- '/11
1000 =
// -
7 -
o 7 g
> v
0 ] ] ] 1 1 1 1 1 ly V¥
[ 500 1000 1500 2000 2500 2000 3500 4000 4500
Programmed DACVAL (LSB)
A 6-52. CMPSS DAC #A i #
4500
Actual DAC Output
------ Endpoint Corrected Ideal Linearity
Ideal DAC Output
4000
/’/
2500 |- P ”
«’/)
»r/(
o
2000 f— P
s
7
@ o
& 20 el
=
a .
g e =
2 2000 f= /_,/ g
fa] /‘,»,/
”//4'
1500 = // -
g
.—;/;’ i
000 |- 7
’ A
i <
s
./,’(
ol
A
0 1 1 | 1 1 1 1 1 1
[ 500 1000 1500 2000 2500 3000 3500 4000 4500

Programmed DACVAL (LSB)

Kl 6-53. CMPSS DAC #4241

6.14.5.5.6 CMPSS DAC & RE

2 fefi FR AL R A 4% R DAC B, R /N AT DARR 4 B T R ARtk . BT DAC BB IR K /NN T R R 54
e, K, FasEmt Atk CMPSS DAC Z#&4 #4132 B H I A MRS A BT . R i =0R K] 6-54 1] LUR
PEA A ) RAMPXSTEPVALA 1H , #2416 ¢ 5 BARE 2 (A T fL R iR 2 1048 5

DYNAMICERROR = (m X RAMPxSTEPVALA) + b

@)
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% 6-27. DAC B AFIBRET

AR H/MHE (LSB) BNH (LSB)
m 0.10 0.18
b 3.7 5.6
&iE
FiRRZE TR T B AR AT K SYSCLK. @R K SYSCLK BARZ4T , W “m” 5% 22 IS AH B 1
#z,
300
Max Error
250 Min Error ///
2 200 e
L% 150 /,/
£
§ 100 // / /
pd //
50 -
44¢///
00 200 400 600 800 1200 1400 1600
RAMPxSTEPVALA
Kl 6-54. CMPSS DAC F&iRE
6.14.5.5.7 CMPx_DACL 2% 1l BI3E4T &4
R VGBAT A TG (BRAEAE U ) D
S PR B/ME SR BoAfE BAL
RL HLBH 13 @) 5 kQ
CL A3 100 pF
R = 5kQ 0.3 VDDA - 0.3 v
Vout A 2kt e R Y O
R =1kQ 0.6 VDDA - 0.6 v
T E®) VREFHI 2.4 2.5 8% 3.0 VDDA \Y

(1) R EFE VREFHI = 3.3V Al VREFLO = OV IHll#3# , BRI S 4MEM . 75 VREFHI = 2.5V Al VREFLO = OV {1 F % e IME AL K

AT MR R AL

(2) DAC TTLAIRS R/ 1k Q FIRHME G , B4 St e £ 32 B PR .
(3) XA DAC KL EE . DAC AT B4 SEit H DASMAHLIE | fH e Fpi A R | 4t e g R kb
(4) NT 1S E PSRR #AE , VREFHI S/hF VDDA,

6.14.5.5.8 CMPx_DACL £Z iy H4 i i S e
TRV AT TN (BB A B ) D

BH \ WK A BME RAE B B
EA
SRR 12 i
B -1 1 mV/V
BRIkt B 15 Vens
F P B 1 B o Q8V & 3V DR RES 2| s

132 EXXpiRiE
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6.14.5.5.8 CMPx_DACL ZZEm# i SRt (82)
FEFRVUBAT 21 R IFS (BRAES A BT ) ()

e =4 WRAK M Be/ME AU BRE Hhr
JE AR E R S 1/4 R gj gLSSVBE 0.75V ImiasE 1.6 us
EENER A M 0.3V E 3V He (1) 4% 2 2.8 45 Vlus
7B A5 ) Rt B i) 5kQ f# 328 ns
TPU = FEL ] L GENERE 500 us
BHIiRE
s & 2R HL R 2 -100 100 mv
Gain Wiz -15 15| FSR H4rEL
DNL o AR etk CLE IE 3 5 -2 2|LSB (1211 )
INL AL LT IE U -7 7|LSB (12 fir)
Un\lOOHz F| 100kHz 84 600 uVrms
i bl
10kHz B [ R 75 25 5 800 nVrms/ v Hz
SNR B 1kHz , 200KSPS 64 dB
THD pSSi Tt 1kHz , 200KSPS 64.2 dB
SFDR TE 2L BN ZS T 1kHz , 200KSPS 66 dB
SINAD (=R LRI S 1 1kHz , 200KSPS 61.7 dB
PSRR — Hif 70 dB
100kHz 30 dB

(1) SwHI{ERAE VREFHI = 3.3V Il VREFLO = OV 43K , BIES SMER . £ VREFHI =

EHEAT IR BRAL .

(2) HERRZE AL L T N A .

(3) VREFHI=3.2V, VDDA = 3.3V DC + 100mV 5%,

4) 1 AAER (B ) .

2.5V fil VREFLO = OV &4 F X e/ M Fl oK
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6.15 = HI5H

6.15.1 SRRk 7 A 2% (ePWM)

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

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

a1k
2
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Time-Base (TB)
TBPRD Shadow (24) TBPRDHR (8) EXTSYNCIN ePWM | EXTSYNCOUT
TBPRD Active (24) SYNC 1=
Scheme
L []_ CTR=PRD
EPWMxSYNCI_[ |
T LEC LR EE / TBCTLISWFSYNC]
Counter q—o\o DCAEVT1/sync®
Up/Down
(16 bit) e DCBEVT1/sync®
CTR=ZERO
TBCTR
Active (16) CTR_Dir CTR=PRD— ——» EPWMX_INT
T TBPHSHR (8) CTR=ZERO —
16 8 CTR=PRD or ZERO— EPWMxSOCA
= On-chip
. Phase CTR=CMPA—| Event EPWMxSOCB
TBPHS Active (24) Control CTR=CMPB ) T;\g%er ° ADC
n
CTR=CMPC— Interrupt
CTR=CMPD—»
Counter Compare (CC) 1 v _ (ET) ADCSOCOUTSELECT
- CTR_Dir—» v
Action —_—— —_m
CTR=CMPA Qualifier | DCAEVT1 -SOC(A) I Select and pulse stretch
» (AQ) DCBEVT1.soc® [ for external ADC
CMPAHR (8) L=l
16 vV HiRes PWM (HRPWM)
CMPAHR@®) | |+ L — — — — — — — — |
CMPA Active (24) »l ADCSOCAO
| | —»ADCSOCBO
CMPA Shadow (24) EPWMA |t — ——fpt —— — — EY - ——— T» ePWMxA
|
[T CTR=CMPB | | Dead PWM Trip | |
» | Band Chopper Z_Io_;e |
CMPBHR (8) (DB) (DB) (12) |
16 |
CMPB Active (16) EPWMB [N I EN L p — — — — +> ePWMxB
CMPB Shadow (16) :!_ )
CMPBHR@®) | — — — — — — —
o
TBCNT (16) _[].CTR=CMPC CTR=ZERO —¥] EPWMx_TZ_INT
> —-—— = «— TZ110 TZ3
» | DCAEVT1.inter —
. «— EMUSTOP
CMPC[15-0] \\ 16 | DCBEVT1.inter |—>
F o
| DCAEVTZ.inter — CLOCKFAIL
CMPC Active (16) | DCBEVT2.inter &EQE’XERR_ _
CMPC Shadow (1) || | ~ — — — —— «—| DCAEVT1.force® 1
«—| DCBEVT1.force®
TBCNT (16) [ .CTR=CMPD «—| DCAEVT2.force®
> «—| DCBEVT2 force®™ |
CMPD[15-0] ]( 16 :
CMPD Active (16)
CMPD Shadow (16)

A XEEHEMEH ePWM $7 HE (DC) TR TRIPIN fi A\ f P4 K

& 6-55. ePWM TR <58 B (5 5 BiE
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_’ | -
GP.IOO Async/ v
° Sync/ Input X-Bar
. +Ei
GPIOX — Sync+Filter >
FTTTT] 11 |L|L‘<L<|“L§|o —Other Sources
~AOTWO MO TN FT 22
EEEEEE EESCEECLEL
211dal diilgzaaaan —INPUT[1:16
£ZZ2zZzZzZ Z22Z2ZZzzZzZ=zZ2
YYVYYY | [ VYV
[ XINT1
» XINT2
ADC g Pp| XINT3
Wrapper(s)
XINT4 PIE
»
PWM € EXTSYNCINT P XINTS
Sync Mux [€ EXTSYNCIN2
P TZ1 EPWMINT >
< TZINT >
P TZ3
P TRIP1
p{ TRIP2 €— EPWMx.EPWMCLK
TRIP3 €4— PCLKCR2[EPWMX]
» TRIP6
€— TBCLKSYNC
INPUT[1:14]— < $E:Eg €— PCLKCRO[TBCLKSYNC]
CMPSSx.TRIPH—p TRIP7
CMPSSx.TRIPHORL—» »| TRIPS
CMPSSx.TRIPL— » TRIP9 Al
ADCx.EVT1-4—ppi » TRIP10 SPWM
ECAPX.OUT—}» eXP_‘éVa":' P TRIP1T \iodules
P TRIP12 ADCSOCAO Select
—
EXTSYNCOUT— ADCSOCBO Select
ADCSOCXO—P
SOCA ADC
Reserved— TRIP13 sSOCB Wrapper(s)
ECCERR—P TRIP14
P{EVECTERROR—| TRIP15
EQEPERR—P| TZ4
CLKFAL—P TZ5 EPWMSYNCPER CMPSS
EMUSTOP—» TZ6 Blanking Window
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6.15.1.1 Z#)5} #[a

fEBZ281E F ) ePWM Fil eCAP [H20 77 %, W RG> ePWM 1 eCAP fibk | FEAT 78X S48 py iE4T R 35 1)
. K 6-57 B TR TR,

TBCTL
SWFSYNC gl| gl &
= > O
CTR=ZERO 25122 &
olIF &l 4
CTR=CMPB % N % ol o
CTR=CMPC 6|z 3| 2 m
9 ol o a
CTR=CMPD G|l o2 )
=l F CLR}|e 3
DCAEVT1.sync \{ One Shot <
>
DCBEVT1.sync > o Latch 2
» Set Q 3:)
EPWMSYNCOUTEN o
» 1 ;
SWEN — 2
'_
ZEROEN 1
CMPBEN 0 N
> 1 EPWMxSYNCOUT
CMPCEN | 1 e
CMPDEN > O
DCARVTIEN 1 —
TBCTL2[SELFCLRTRREM]
DCBEVT1EN 4':)—
A Z
Disable —— Clear <—
Register
EPWM1SYNCOUT —¥ 0
|
|
EPWMxSYNCOUT ————» > EPWMxSYNCIN HRPCTL[PWMSYNCSELX]
ECAP1SYNCOUT — ¥ CTR=CMPC UP
|
| CTR=CMPC DOWN
ECAPySYNCOUT —— | CTR=CMPD UP EPWMxSYNCPER
( N
Other Sources —b/ CTR=CMPD DOWN CMPSS
HRPCTL[PWMSYNCSEL] DAC
EPWMSYNCINSEL CTR=PRD
CTR=ZERO
Note: SYNCO and SYNCOUT are used interchangeably
& 6-57. P4
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6.15.1.2 ePWM BRI F

BRMANREFSEIIUN |, WESHE “BHMmARFER” £.
6.15.1.2.1 ePWM B FFE R

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

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

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

(1) 5L 20pF f1#.

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

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

6.15.1.2.3.2 PWM E A FFHER /75

e /NN N N S\
\

\
\
\

tw(rz) |

“—"L tarz-pwm)

pwm® X X >‘

A. TZ:TZ1. TZ2. TZ3. TRIP1 Z TRIP12
B. PWMEIRBHAMFTE PWM 5. TZ BT s FR PWM SUHIRESIYCT PWM WE .
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6.15.2 H 4 PRIk S 2% (HRPWM)

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

© I A B HR A RSB X 45

* IHIE B B HR (572 RIS X 2]

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

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

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

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

B
6.15.2.1 HRPWM & <15/
6.15.2.1.1 =5 HEE PWM $HiE
2% B/ME JUEME  BKME| #fr
Mol R (MEP) 54 150 310| ps

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

6.15.3 4 ADC #:¥ 8 3l s S EAEA 7
6.15.3.1 4} 35 ADC #8550 7F K4t
FEREVUGSAT 26 N AT (BRAES A BT
¥ B/ME BAlE| w0
twapcsoct) [ iebfsent 1s) | ADCSOCKO f6eL ¥ 32tysyscLk) I

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

,‘—ﬂ_ twapcsocy)
ADCSOCAO ! I
or \ '_/
ADCSOCBO
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6.15.4 3R % IR (eCAP)
eCAP BEHL (K FFME LT

o DE AU L (B, R E R AR A BN RS )
o A7 BEAR AR IR IR R SR [

o kSIS S R YIA o A b

o MRIEOR B S PG A UL R AR SR D R A B R T AR

REAL eCAP FEHURFPEALEE

o 4 HONRBR AR (A 32 47)

o OGRS |, 2 BRI B R A IR R

o Xt 4 AF A FATAT AN F T R T

o BURREEZIL 4 ANFAIER B

o TEIRIEN 4 PG 22 2% b DU a4 R SE I ()8

o YT AR AR

o Ay (A) AU TR R A

o MR T REMRN | eCAP B n] it B N HiEE PWM %t

1 3% eCAP R TI AL 0 25 eCAP 531458 | Hhn 1 LU FRHE -

o FHfFLuE s E LA

- [a] ECCTL2[CTRFILTRESET] 5\ 1 &iEZFAdES . BEOHEE AT MR Wmnd . ZA0zA T

FAIEAARIR G H .
BRI BARAS L

- B Es (ECCTL2 [MODCNTRSTS)) fan#e FRINEm A fe &7 /745 . 76 0 25 eCAP |, JBik T i #s

Hoh s 0 LIRS
CINE AT R EE

- ECCTLO [INPUTSEL] i£#t 128 Mo AE 52— , HEIE1E N TMS320F280015x SLHT #5751 AR 2 FH

H I BRI (eCAP)” —Eil) “HLE eCAP 15" — 1.

EALLOW {747

- EALLOW R4 R INBICEE AT A7 8% . N T HEFRF S O BIE At | 1 E

DEV_CFG_REGS.ECAPTYPE LIl iX $b 27 47 38 A2 (R4 o

2 2% eCAP Il ThAE @ 1 2% eCAP 2358 |, 30T PAF4ets

s ¥UhnT ECAPXSYNCINSEL 7377 #%

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

SYNCIN (55
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6.15.4.1 eCAP 7 HE/A

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

CTRPHS | =  m————————————— =
(phase register-32 bit) I APWM Mode |
ECAPXSYNCIN —p) Q | I
P OVF|—» CTR_OVF | I
n . - CTR[0-31] —p]
ECAPXSYNCOUT ¢—| TSCTR | [0=31] PWM
(counter-32 bit) | I Output
RST Delta-Mode I PRD [0-31] —— ] CoLr;;ire H X-Bar
| CMP0-31] —— I
32 | :
» CTR[0-31] | CTR=PRD < I
I CTR=CMP <— I
32 e ___ ]
—~ PRD [0-31]
HRCTRL[HRE] ( ECCTL1 [ CAPLDEN, CTRRSTX]
32
»
» 32 CAP1 LD1 Polarity
(APRD Active) LD Select
>
APRD 32
shadow VAR —
HRCTRL[HRE] 32 CMP [0-31]
32 HRCTRL[HRE]
> 32 )
CAP2 LD2 Polarity
(ACMP Active) LD [« Select ‘ Other
Event Sources
Prescale
4 Event
32 ACMP ven
qualifier 16
HRCTRL[HRE] shadow ECCTL1[PRESCALE] < Input
X-Bar
32
I Polarit;
32 CAP3 LD3 Sele c{
(APRD Shadow) P
HRCTRL[HRE]
32
>
%2 CAP4 D LD4 Polarity
(ACMP Shadow) Select
4 Edge Polarity Select
ECCTL1[CAPXPOL]
\ 4 4
[€— ECCTL2[CTRFILTRESET]
Int.errupt Continuous /
Trigger Oneshot —» MODCNTRSTS
;I"d ¢ CTR OVF Capture Control
ag _
ECAPX Control CTR=PRD
(toePIE) ¢ CTR=CMP
— ECCTL2 [ REARM, CONT_ONESHT, STOP_WRAP]
Registers: ECEINT, ECFLG, ECCLR, ECFRC
SYSCLK —P Capture Pulse
HRCLK —W] HR Submodule
ECAPx_HRCAL 4| ¢ HR Input
(to ePIE)
&l 6-60. eCAP H1EE
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6.15.4.2 eCAP [F#

TR —AN AL SYNCIN J5 , eCAP #Er] LEAHFIZE . eCAP [ SYNCIN 5 AT LA #44: [7] 25 4 N\ B A1 [
SN, AEE LS ANE ST kE EPWM. eCAP 8¢ X-Bar. K 6-61 frz~ , SYNC {55 H ECAPx X
ECAPXSYNCINSEL[SEL] fir H i1k £ 5E o

ECAPx
Disablei e ” ECAPXSYNCIN
|

ECAPXSYNCIN | | ECCTL2[SWSYNC > EPWMXSYNCOUT

Signals i CTR[=PRD ] ECAPXSYNGOUT R EXTSYNCOUT

(EPWM, ECAP, ! Disable

INPUTXBAR, ...) | Diatlo A

|
—p{0xn SYNCSELECT[SYNCOUT] |
[ EccTLaisYNGOSEL] |
ECAPSYNCINSEL[SEL] |
& 6-61. eCAP FEzE 7%
6.15.4.3 eCAP B 1ERNT/F
6.15.4.3.1 eCAP B FER
BME  BHRE  BKE kU2
3% 2te(syscLk)
twcap) P& PN LIy [F5 2te(syscLK) ns
GHITPN SR tesyscLk) * tw_(asw)
6.15.4.3.2 eCAP FF ekt
VIS AT 2 IS ( BRIES A ULE )
E 20 B/ME BAE BAE YA
tw(aPwM) [ SR ), APWIX B h 5 F 50 20 ns
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6.15.5 R A EX LAk (eQEP)

Zasft B eQEP il 2 35, eQEP BEik5 &ML G B gmiD A AE | DUEMN S PERRIZ S AL B 56 R4t
i R AL A PR AT B . 7 R RS S .

% eQEP A& LIS FE IR 8t (162 & 6-62 )

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

o IEXARILEHG (QDU)

o FTALE N A7 B TR R I # T (PCCU)

o TGN S E A AW BT (QCAP)

o TR R ) AL R (UTIME)

o TR KEKE T4 (QWDOG)

o IERBAUERCE (QMA)

System
control registers

To CPU
EQEPXENCLK
SYSCLK 2
o a
S
@
o
\ 4
QCPRD E :
nhanced QEP (eQEP) peripheral
| QCAPCTL | QCTMR QEP (eQEP) perip
16 16
16
l—— Quadrature <
capture unit
QCTMRLAT (QCAP)
QCPRDLAT
a
Registers QUTMR QWDTMR
used by QUPRD QWDPRD
multiple units
32 16
QEPCTL QDECCTL
QEPSTS UTIME UTOUT QWDOG |t 16
9rLs o EQEPXAIN _EQEPx_A
y iWDTOUT | | QMA| EQEPXBIN _EQEPx B
piE |« ] EQEPXINT . QCLK )
N ) DIR
32 < a Quadrature | EQEPxIIN
Position counter/ < Ql | decoder EQEPxIOUT | | GPIO | EQEPx_INDEX_
I control unit P Qs (QDU) EQEPXIOE : MUX I e
QPOSLAT (PCCU) ) PHE v
QPOSSLAT ~  PCSOUT . EQEPXSIN
QPOSILAT " EQEPXSOUT| EQEPx_STROBE
32 32 16 EQEPXSOE ||
QPOSCNT QPOSCMP i QEINT
QPOSINIT QFRC
QPOSMAX QCLR
QPOSCTL
&l 6-62. eQEP F1EHE]
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6.15.5.1 eQEP BRI F

BRMANREFSEIIUN |, WESHE “BHMmARFER” £.
6.15.5.1.1 eQEP K} fpEisk

B/ME BoAE| B
EEAY 2t
tw(QepPP) QEP Hi\JA# — C(SYSCLK) o
SR 2 /R 2[1tysyscLk) + twaasw)l
- 0 2t
tw(NDEXH) QEP % 514\ i HLSF I ] - — oSYSCLY JA
SN2 R R 2tysyscLk) * twaasw)
‘ ) 2t
tw(NDEXL) QEP 2 51 iy N HL P[] ~ — C(SYSCLK) T
S NRERGFL 2tysyscLk) * twaasw)
) ‘ EEAY 2t
tw(sTROBH) QEP 118 =y FL T ][] - — C(SYSCLK) F 1
S5 NBRE AP 2tysyscLk) * twaasw)
0 2t
tw(sTROBL) QEP 3 I i \ A HL P i ] Z — C(SYSCLK) F 7
SN PR E 5 R0 2tysyscLk) t twaasw)
(1) GPIO GPxQSELn S XA H T eQEP B A5 .
6.15.5.1.2 eQEP JF- &4k
TERVISAT 2 T IS ( BRIES A ULEH )

25 B/ME BAE| HAL
ta(CNTR)xin FEIRF[B] |, AT Bh B H A 3 = Stesyscwky|  FAH
tapcs-oum)aer FEIRRTE] , QEP H N B4 B LR [R5 i Ttesysciky| A
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6.16 BS54

6.16.1 =83 /LM (CAN)

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

CAN HEHSEHL R Rk
* %4 1S011898-1 ( Bosch® CAN i3 2.0 A F1 B )
« B 1Mbps ) Eb A%
o ZAETER
o R2AMHEXG (WFE ), BAIXZRAEFALTEM
- AECE NN EE Kk
- AIECERRAE (11 60) EYRE (29 1) ARIART
- SRR R AR AR IR R R R
R B A R
RE 0 2 8 NF I
- ZHERLGE B AEYE RAM
o RN BT R0 bR R AT R
THEXT S g e FIFO #i2
FF B RS HAE B AT g FE 24 [R]85 20
RS R AR
AT AL
B — /N AR 32 AL THI 88 SEELLE i 2k 2 LR &S 5 E 3l e 2k
o 2 ki

&
XFF 100MHz 1] CAN At 8h | /N HegER e LAY 3.90625Kbps

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

K 6-63 B/~ I CAN IhRE T HEIE.
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CAN_H
CAN Bus
CAN_L
External connections 3.3V CAN Transceiver
Device CANx RX pin CANXx TX pin
CAN
CAN Core

Message RAM jﬁ
@ Message Handler

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

Message Object Access (IFx)

Objects jt Test Modes jt
(Mailboxes) Only

Module Interface

L

CANINTO  CANINT1

CPU Bus
(to ePIE)

& 6-63. CAN FHHEE

6.16.2 BHRIIEH| 2R RIKM (MCAN)

P A8 38 (CAN) s — R AT A5 U, H T Rty BAT S R 0 A sRSE I S 1 50 FF . CAN B #L
FIPTER AT IR, JF H AR RIS MR A A iR . 72 CAN b, FEBUERIE B &) B ML |, ITFE R
LR P SRR U

MCAN #2242 d CAN F1 CAN FD (B RIGHHE HCR 1) CAN ) Prisl. CAN FD M mT S22 = 1 7 ik = Al
BInEEEIE WA 3. 28 CAN Fil CAN FD 2344 7] LLE [ — M 2% B IAF AR R AR phse | AR AL
H CAN 251 B2 WISk 88, FoAiZIloR 83 mT DU AN 2 8% CAN FD , AN 2 4R S 2R % . MCAN T
4 1SO 11898-1:2015 Frifk.
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#IE

CAN FD $pPERyar FITERCR T o fF SRS . HR2ER , WS S8R E.

Device
MCANSS
NMI Uncorrectable ECC
Correctable ECC
PIE Configurable Interrupts (2 lines)
Counter Overflow and Clock Stop/
Wakeup
cpPu BUS <———=) mcanss_tx 5
SYSCLK — »| Peripheral Clock
y mcanss_rx
. Clock disable < X
MCAN Bit Clock——) ™~ o | Bit Timing Clock
Wakeup
Clock Stop and Wakeup
RESET ———| Reset

& 6-64. MCAN iR

MCAN HEe ] SEELLA N fitk

* ¥4 CAN 70 2.0A. B #1 1SO 11898-1:2015 Fr#k
o SE4 Y H CANFD ( % 64 N7 )
+ ¥ AUTOSAR #HI SAE J1939
o RIEHHE RAM 73 ( PAF K RCE S H T HA 4352 32 fiiiH S RAM B84 )
- 21k 32 NEHRIEZ M
- AECEREIEFIFO, &% 32 Mok
- A[EEMRIENG] , &% 32 NILR
- WECEEEXFEMS FIFO , &% 32 Ntk
- Zik 64 /\%ﬂ%%q&%‘ﬁﬂ%ﬁ
- WANTTECE (42 FIFO |, 44 FIFO % 64 PMo&k
- Zik 128 Mg TR
o HFBEKERIERE
o TBEHPWT (L TTECE A R R . ATAIER) ECC. T1EURs s RN Bh 2 1 /g iR )
o ANTIBER T (AT IER ECC)
o AN ( CAN IR/ LI )
+ 45 RAM ] ECC # ¥
o SCRRR B e 1L AT R
o IR RA
AN HEIIRE

o ENLEAZRET K
o PR
« i#it CAN #EAT IR
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6.16.3 LR (12C)

12C Btk B AT LR 4R
* %54 NXP Semiconductor 12C S HITE (A 2.1)

- WEF 8 fiks Ak

- 7 A 10 fir FhRE

- HOE

- START itz

- R AT B RIE AR B B
- SRR B R IE RS AR - B
- WA TR R IR BRSO R AR 5

- HEALHE M 10kbps FiEiA 400Kbps (PR )

o WFHLLT AN HEERIE

- SMBus 2.0 & HEAKA

- PMBus 1.2 % B A&k A
o /16 FATEAL FIFO fil—AN 16 35 K i% FIFO
o ZFEHA ePIE HikT

—mm#@fTMMEu?EH AR R 12Cx FRIT

RIE
B
FAF e ] G
THhik
PR E R
e 4 1 261
W S0k AR
—|xwao¢ﬁ
« Ri% FIFO ikt
o B FIFO ikt
o fEHR AR D
o B i E

K 6-65 fBax T 12C AR H Un o] 75 2344 N & $%

148 R XRIRE
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12C module
VAN
—<+ [2CXSR <+t I2CDXR < <
SDA «—» Ao FIFO Interrupt
D > to CPU/PIE
RX FIFO
T Peripheral bus
—— |2CRSR > I2CDRR > >
Control/status - >
Clock registers > CPU
SCL synchronizer < >
Prescaler
, A4
Noise filters ] Interrupt to
12C INT — > CPU/PIE
+
; e
Arbitrator

& 6-65. 12C #M O
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6.16.3.1 12C RN /F
&#iE

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

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

6.16.3.1.1 12C B FER

e | \ BUME BoclE|  BAr
IRUEBIE
T0 fmod 12C Y% 7 12|  MHz
™ th(SDA-SCL)START R4, B4, SDA FFEJE SCL FFEIER 4.0 us
T2 tsu(SCL-SDA)START WENE , EEJES) , SDA FHIER > § SCL k7 4.0 us
T3 th(scL-pAT) {FFIE] , SCL TR JE % 0 us
T4 tsuaT-scL) WERE , SCL _EFFRTHIEE 250 () ns
T5 trspa) _FHifIEl , SDA 1000 M ns
T6 tyscy) _EFtEE , SCL 1000 ns
T7 tispa) FRERFIE] , SDA 300 ns
T8 tiscL) FREmE , SCL 300 ns
T9 tsuscL-spa)sTop WENE , fZ1%A4F , SDA EFHIER 2 i SCL LT+ 4.0 us
T10 tw(sp) 16 PRI 810 1) 1 2 e ke R 88 ) 0 50 ns
™ Cp TR LR ERHA S 400 pF
PUEB
TO fmod 12C Y% 7 12|  MHz
™ th(SDA-SCL)START {RFE ], B340 , SDA TR/ SCL T F4IEIR 0.6 us
T2 tsu(SCL-SDA)START VBN, EEJEE) , SDA FHER 2T SCL A+ 0.6 us
T3 th(scL-DAT) {RFFIHE , SCL TR JE 0 us
T4 tsupaT-scL) VBN , SCL AR SR 100 ns
T5 trspa) L FhitE , SDA 20 300 ns
T6 tyscy) _EFHsE , SCL 20 300 ns
T7 tispa) TEIHE , SDA 11.4 300 ns
T8 tiscy) TR IE , SCL 11.4 300 ns
T9 tsuscL-spa)sTop WENE , fZ1k%AF , SDA EFHIER 2 5 SCL LT+ 0.6 us
10 tw(sp) S B A PO SR I o o 1] 0 50| ns
™ Cp 52 I A 0L SRRk 400 pF

(1) NS RBREEH AR R BT e, TI 22iU7E SDA F1 SCL s 2kZkitk A8 K& 2.2k Q W% L hi B BH A58 oy fiBH . a8 g2 VLl SCL #1 SDA
1A PR A b LB A1

(2) €2000 12C 2&—M P a0 . FEARHERLCENL 1K 12C FIE AR R IE SRR RS, AXBELZEE | 1530 TMS320F280015x 3%
A1 MCU Z81F£) %%,
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6.16.3.1.2 12C FFR484F
EHEF TAESMHT (BRAERE Y )

S ‘ ¥ R B/ME BAfE| BhL
FRUEE R
S1 fscL SCL il 0 100| kHz
S2 TscL SCL 4 1] 10 us
S3 twscLy) ik Rp I 1), SCL B A Ik HL P 47 us
sS4 tw(scLH) Jik RS2 ], SCL it i 4.0 us
S5 tsur 15 1A Bl S A 22 T A 286 25 PR B T 4.7 us
S6 ty(scL-DAT) ARk, SCL TR G SUE 345 s
S7 tyscL-Ack) AR, SCL T R4 FIfiik 345| s
S8 Iy S B\ R 0.1 Vpys < Vi< 0.9 Vs -10 10]  pA
P
S1 fscL SCL A5 0 400| kHz
S2 TscL SCL I 4 351 25 us
S3 tw(scLL) Jik i SRR ), SCL I i i F 1.3 s
S4 tw(scLH) Jk bR ), SCL I 4 s P 0.6 s
S5 tsur 15 1A 2 2 22 T 1 A 288 25 PR B T 1.3 us
S6 ty(scL-DAT) R, SCL RS ISR 09| ps
S7 tyscL-ACK) AR, SCL R R4 G Bk 09| us
S8 Iy G1) NS E WNGEER 0.1 Vpys < Vi < 0.9 Vs -10 10| pA

6.16.3.1.3 12C &

STOP START

SDA
Contd...

SCL Contd...

Repeated
START

SDA

clock

& 6-66. 12C i E
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6.16.4 HIFEE K2 (PMBus) #0

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

( PCLKCR20 )
I—SYSCLK—

Div PMBCTRL
- =
Bit clock

«— CTL——p Other registers

GPIO Mux CPU
PMBTXBUF
[4—SCL——P T

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

PMBus Module

& 6-67. PMBus 5 1EE

152 BRI IE Copyright © 2023 Texas Instruments Incorporated
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6.16.4.1 PMBus H# <N F

6.16.4.1.1 PMBus H5j% %
ERVGBIT A TG (BREAERSA M)

28 R A BAME  HMAE  BKE L
ViL ARG PN B 0.8 \Y
Vin AR R R 2.1 VDDIO %
VoL I H T L 7E loyigp = 4mMA B 0.4 \Y;
loL I HL P2 H LR VoL < 0.4V 4 mA
tep %gﬂafﬁﬁ)\ﬁ&%ﬁiﬁ%ﬁfﬂﬁﬂ (RIS ik 0 50 ns
l; BN N IR LA 0.1Vbus < Vi < 0.9Vbus -10 10 pA
Ci FA G LR 10 pF
6.16.4.1.2 PMBus PRI 41
FERRVUSAT 26 N AT (BRAESE WY )
=8 R BAME  ARAE  BKE LKA
fscL SCL i 10 400 kHz
tuF 5% 110 I Bl 2% 2 1] 1R S 20 225 PR 1] 1.3 s
thp-sTA E‘ZJJ%TM%%NIE - SDA %% SCL 0.6 us
' TREIEIR
tsusTA HE) ?ﬂi’x‘ﬁﬂﬂ‘lﬂ - SCL bJ+#% SDA 06 us
' TREIEIR
uero P 1A P B ] - SCL 714 SDA 06 s
' ETFAER
tHp;pAT SCL B J I8 TR (1] 300 ns
tsu;pat SCL _E T )8 v BN (8] 100 ns
trimeout A B R 25 35 ms
tLow SCL I B I A~ J 3 1.3 s
thigH SCL I iy vy v ~F Ji 3 0.6 50 s
tLow:sexT R B IG AT LB R) ( AABR P ) INEREEIIN 25 ms
tLow;MexT BT MR H S (8] ( F8 4 ) | AT 10 ms
t SDA #1 SCL 4 b T[] 5%% 95% 20 300 ns
t SDA F1 SCL 1)~ B[] 95% % 5% 20 300 ns
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6.16.4.1.3 PMBus FRifEETT et
HEFRVEBEIT A TNE (BRAESEWRY )

24 PR BAME  HBAUME RRHE Bfr
fscL SCL I Bl 10 100 kHz
tsur 15 1L B 2% 1 2 18] 7 S 2 2 PRI [ 4.7 us
fup.sTA JA BN RFFRT ] - SDA T % SCL 4 us

’ T ERER
tsussTA fﬁﬁﬁ?ﬂ&ﬁlﬂ“l‘ﬂ -SCL k7+% SDA 47 us
’ TREIEIR
tsu:sTo L% P E R - SCL 17+%: SDA 4 us
‘ ETHER
tHp;DAT SCL N = B DRI 8] 300 ns
tsu;paT SCL b7+ i A B84 15 2 1 ] 250 ns
trimeout IS B R I 25 35 ms
tLow SCL i A Re-F o 34 4.7 s
tHiGH SCL I iy vy 18 1 4 50 us
tLow;sexT BT B H P IR [R] (AR ) PNCEZIE AR 25 ms
tLow:mexT ZUTIAMC PRI R (88 F ) [T R 10 ms
tr SDA #il SCL ) T+ ] 1000 ns
tf SDA F1 SCL f T B (8] 300 ns

154 JERXRIRGE
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6.16.5 B{THEFE O (SCI)

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

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

SCI HRHL PR L FE

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

S Iy Y/ L VA

- BRFKIEATE 1 & 8 12 (AT

- AR U A BRI

- 14 2 ME AL

PUANER RGNS &« A48, BER. i, A s

P 2 A AR ¢ AR N 2R A LT

e X0 T4 X T3 AR

MG PO R 15 T g

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

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

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

RIE SRS b B RS A BEAL ( BRKDT BR4M )

NRZ %3

L SIS N A3

16 2 K ixAB FIFO

#iE

VEREER AR B A7 4R 300 8 LLag A7 o A3 APas Ui M |, s A7 S8l AL TR 735 (62 7-0) , &
Py (47 15-8 ) BHUOAE . W 7 AT 5 TR

6-68 {ix ' SCI BETTHER] .

Copyright © 2023 Texas Instruments Incorporated R R 155

Product Folder Links: TMS320F2800157-Q1 TMS320F2800157 TMS320F2800156-Q1 TMS320F2800155-Q1 TMS320F2800155
TMS320F2800154-Q1 TMS320F2800153-Q1 TMS320F2800152-Q1
English Data Sheet: SPRSP68


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRN5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRN5B&partnum=TMS320F2800157-Q1
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com/lit/pdf/SPRSP68

TMS320F2800157-Q1, TMS320F2800157, TMS320F2800156-Q1, TMS320F2800155-Q1
TMS320F2800155, TMS320F2800154-Q1, TMS320F2800153-Q1, TMS320F2800152-Q1
ZHCSRNS5B - JANUARY 2023 - REVISED NOVEMBER 2023

I

Texas
INSTRUMENTS

www.ti.com.cn

TXSHF
Register »- SCITXD
TXENA o
Frame
Format and Mode
Parity r-—————-——- 1 ——_—_———————————— |
Even/Odd | 0 1 ' rxempry |
|
SCICCR.6 | 8 | SCICTL2.6 |
|
|
Enable } TX FIFO_0 I : TXINT
SCICCR.5 I
} 8 TXFIFO_1 l TX FIFO Interrupts TX Interrupt To CPU
| e o o I Logic |
|
[ TXFIFO_N l A A |
! I TXINTENA |
|
| t ooy |
TXWAKE ! 0 S | SCICTL2.7 o~ o——— I
SCICTL1.3 I
| | |
| L SCI TX Interrupt Select Logic |
| b L S D T T T - —
| 8
|
|
| Transmit Data
| Buffer Register
} SCITXBUF.7-0 Auto Baud Detect Logic |—
|
Baud Rate } A
MSB/LSB |
LSPCLK Registers |
I RXSHF
| Register < SCIRXD
SCIHBAUD.15-8 ! RXWAKE
SCILBAUD.7-0 i ( scictLto f ;O’J O—»( SCIRXSTA
ANt/
! RXENA o)
|
|
|
|
|
[
! Q
! 0 1
|
|
SCIFFENA }
SCIFFTX 14 ) - RX FIFO_0 | | RXINT
‘ To CPU
} g RXFIFO_1 l RX FIFO Interrupts RX Intelrrupt |
| e o o [ Logic |
|
! RX FIFO_N [ I
| | RXFFOVF |
o t[ |
! ! I RXBKINTENA |
L ____ I RXRDY SCICTL2.1 |
SCIRXST.6 o—— |
| |
RXENA
I BRKDT RXERRINTENA
SCICTL1.0 SCIRXSTE I
| : SCICTL1.6 |
@] | |
| SCI RX Interrupt Select Logic |
i SCIRXST.5-2
Receive Data BRKDT | FE | OE | PE
Buffer Register
SCIRXBUF.7-0 RXERROR
& 6-68. SCI 5HEE]
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6.16.6 SATSMEED (SPI)

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

SPI B L FE

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

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

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

SPICLK : SPI #4745 i

PIAD TAERE o 32 B FN A S

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

BT K -1 3 16 HEhr

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

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

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

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

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

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

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

16 2% K1k FIFO

AR

FEIR PR % )

3 4 SPI #H=t,

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

6-69 fiT/~ N SPI CPU 211,
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6.16.6.1 SPI LB /F

T—HNET SPI L8R . AREmEERT SPI MEZ(EE | & TMS320F280015x SEM 77 14
HARZEZFH R “RATHMEED (SPI)” — &,

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

6.16.6.1.1 SPI AN FER

5% | [(BRR+1) (] BME Bokt| s
AR
8 tsu(SOMIM SPICLK Z B SPISOMI A3 %k 1 ¥ & I ] o4k, w4k 1 ns
9 thisomiM SPICLK 2 J& SPISOMI 45 % i fFF i ] %, w4k 6.5 ns
EHBER
8  |twsomym  |SPICLK Z il SPISOMI 45 24/ & Bt |l R, AR 15 ns
9 thsomim SPICLK 2 J& SPISOMI 45 %k i {F5: i 1] %k, L 0 ns
(1) 4 (SPIBRR + 1) A{f%EL SPIBRR 25 0 5 2 i} , (BRR + 1) s A%, 4 (SPIBRR + 1) 3% %t H SPIBRR KT 3 1) , (BRR + 1)
AR
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6.16.6.1.2 SPI LR AIT 45 - AL O
ERVUBITMET (BRIESE U )

T ‘ 2% @ (BRR + 1)®) B/ME BRE| AL
BH
. % 4teLspc 128t spc
1 tespeym JE AR A, SPICLK — olLSPCLK) o(LSPOLK) ns
gl Steespeiky  127tgspeLk)
L 0-5tC(SPC)M -1 O-5tc(SPC)M +1
2 twspenm | BKHRRELN ], SPICLK , 45— Mk 0.5t +| NS
% 0.5t +0.5t -1 "P(SPCM
A &(SPC)M o(LSPCLK) 0.5teLspoLK) * 1
1% 0.5tyspcym =~ 1 0.5tgspem+ 1
3 twspcom | BKIRRFELIR E] , SPICLK | 58 =ik 0.5t -1 ns
i 0.5tspoym — 0.5tespoLk) - ~ASPOM
0.3tespeLk) 1
N Even 1.5tyspeym — 3te(syscik) ~ 1-Stspom -
23 |t FEIRITE] , SPISTE 2% SPICLK f1) 3tysyscLk) + 3 ns
-d(SPC)M HTJ’I‘EH ?jk‘ﬁ 150 4 s 1'5tC(SPC)M _
% Stespeym (SYSCLK) Atysysowr * 3
1B % 0.5t, -3 0.5t SPC M+3
%R, SPICLK % SPISTE TGk oASPEM i
24 tysTEM i ] s 0.5t 05t 4 0.5tqspom - | NS
A Stespeym SteLspeLk) 0.5ty LspoLr) *+ 3
FEEER
ER B s " "
4 tysimoym LLE}T@ » SPICLK £ SPISIMO %31 3, w8 1| ns
I ]
H 1A, SPICLK 2 J5 SPISIMO % | A%t 0.5tyspom ~ 3
O |MemOM g - ne
A AR 0.5tespcym — 0.5tespeLk) — 3
EFEER
FEIRIE] , SPICLK % SPISIMO £ %%
4 t ’ By 2| ns
ASIMOM | ot ey 8%, w3
2, SPICLK 2 J5 SPISIMO 75 | A% 0.5ty spem -~ 3
5 tysimom | : — ns
I ] e 0.5tc(SPC)M - 0.5tc(LSPCLK) - 3

(1) HEAER SR R EC 10pF.

(2) IEFET I R 530 20pF .

(3) 4 (SPIBRR + 1) Jyf¥(5k SPIBRR 9 0 5 2 it} , (BRR + 1) & fH Jfi#k. 4 (SPIBRR + 1) y##( H SPIBRR kT 3/ , (BRR + 1)
FA AL
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6.16.6.1.3 SPI LR AIT 45 - BF4FEAL 1
ERVUBITMET (BRIESE U )

T ‘ 2% @ (BRR + 1) B/ME BRE| AL
EH
. % 4teLspc 128t spc
1 tespeym JE AR A, SPICLK — olLSPCLK) o(LSPOLK) ns
gl Steespeiky  127tgspeLk)
L 0-5tC(SPC)M -1 O-5tC(SPC)M +1
2 twspchm | ki REEERTE] , SPICLK , 25—k 0.5t -| s
Gl 0.5tyspeym = 0.5tLsperk) — 1 ] C(SPC)M+1
0.5t(LsPcLk)
% 0.5tyspcm =~ 1 0.5tspeym + 1
3 twspcom | BkHRRELN ], SPICLK , &5 =AMk 0.5t +| NS
34 0.5t +0.5¢ - CSPOM
ZEL (SPC)M ¢(LSPCLK) 0.5ty spoLi * 1
IR [E] , SPISTE HX( & SPICLK w w 2t -
23 |t \ ’ % 2t - 3t - <(SPC)M ns
ASPOM | 1y 8%, Ak <(SPC)M c(SYSCLK) BtysyscLk) * 3
#EIRMH] | SPICLK % SPISTE Jakhy |1 -3 3
24 td(STE)M I]J - ns
il P 3 3
FEEER
4 ¢ FTIREFA , SPISIMO # %% SPICLK | % 0.5ty(spem — 2
ASIMOM | ot e — ns
A 0.5tspcym * 0.5tcspeLk) — 2
#2401, SPICLK 2 J5 SPISIMO #57 | 1B#K 0.5tuspom -~ 3
5| bsMOM |t ok ns
XA L 0.5tespcym ~ 0.5tcsperk) — 3
EEHER
SR, SPISIMO # %% SPICLK | %L 0.5tyspeym ~ 2
4 tasimom Ko I — ns
' A 0.5tspcym * 0.5tcspeLk) — 2
#2401, SPICLK 2 J5 SPISIMO #5 | 1B %K 0.5tuspom -~ 3
5 tysimom Xl Al . ns
AXHTIT ] AL 0.5tyspeym = 0.5tLsperk) ~ 3
(1) FEEE T 51 /57808 10pF.
(2)  IEEHEAT 5 L 7EY 20pF.
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6.16.6.1.4 SPI T8 E

SPICLK
(clock polarity = 0)

AN

I
I
|I<— 3

SPICLK
(clock polarity = 1)

$JILK
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\
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\
| 5—>
| ))
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|
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|
|
| \

Master In Dat
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23 24—

+

spisTE® :
(

A, BRT4E FIFO Rk FIFO B3N I 15 =i 7 2 I FOLAL |, £ 7K Rim , SPISTE KA N ILRE .

& 6-70. SPI KSR 7 ( BSAEAL =0 )
-

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

|
| 2—? | \
} e l

SPICLK | \ \
(clock polarity = 1) X j \_}{—ﬁ/i

-4 —> }
‘ F 5—

s \

‘ '1—»% 9

“ 23 ;\
SpPISTE® \L g /‘K_

A, RT{E FIFO fldE FIFO #0 F M nh S (& 2 RS oh |, R0 R , SPISTE KA s IRRE.
& 6-71. SPI ERAHERSM BT 7 ( BFEHFEAL = 1)
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6.16.6.2 SPI M B LA 7

=TT SPI \#sff Ui 7. L2k SPI @5 S |, /ES W TMS320F280015x LT 47 ##5¢
ARZEFH I “HBITHNED (SPI” —&,

6.16.6.2.1 SPI MR FER

s w/AME BAMH | HAL
12 tC(SPC)S }%,ﬁﬂﬂﬂ'llﬂ y SPICLK 4tC(SYSCLK) ns
13 twispct)s kbR semt a] |, SPICLK , 25—kt tsyscLk) - 1 ns
14 |twspc2)s Rk FEEEIN 1], SPICLK |, 45 =AMk 2tysvscLr) ~ 1 ns
19 tsusimo)s SPICLK Z fiif SPISIMO 45 it 1% & i 7] 1.5t(syscLk) ns
20 thsimo)s SPICLK Z J& SPISIMO A3 Z ¥ {45 ] 1.5t svscLk) ns

SPICLK 2 Hif SPISTE A 2% 1) B 8] ( B
iR = 0) 2tysyscLk) + 15 ns
25 tsu(sTE)S > o CDIGTE 2 0 20 ;
SPICLK Z T SPISTE 13 R v EL B[] ( ot +15 ns
BFEAT = 1 ) c(SYSCLK)
26 th(STE)S SPICLK 2 J& SPISTE JE&X I fRFRAS 1] 1-5tC(SYSCLK) ns
6.16.6.2.2 SPI J\BIRFFpett
FERVUSAT M T (BRIERA WY )
WS 250 R/ME BRAME| #or
15 tyisomns %J&Hﬂ'lﬂ , SPICLK Z SPISOMI £ 2L i 125 ns
HRwrE] , SPICLK 2 J5 SPISOMI B2
16 tv(SOMI)S N 0 ns
I ]
(1) 5I_E 20pF %%
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6.16.6.2.3 SPI M\ 83t 7 &

16

v

< 12 g
I I ))
SPICLK !
(clock polarity = 0) : : :
— 13— : : | :
| | |
| | et | |
| | |
SPICLK | J/r /‘
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\
\
\
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| d
|<—>|— 15 | ,
| e
| l N
SPISOMI W SPISOMI Data Is Valid >< (
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T e |
| | 20 L
spiowo TXXXXTIIN S o
(
—»! :e 25 26 %: «

| |
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SPISTE |

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

h

-
|

SPICLK
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| | |
| |
13— »| }4—14—»} |
| |
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\ } |
| | |
| —> +— 15 |
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6.16.7 A EEMZ (LIN)

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

LIN #r#E2E T SCI (UART) H3 47 Hudlm ik oo A5 JEL B S AN 224> MOd e v R VR AE A Ao DR 2% 749 i 2 A S T
EZ TR

LIN AT A AR AE 8 —A> SCI BN —A LIN 3217, BB AR SCl. SCI HYRE /45 45 21 55 LASK
BLLIN et SCIHuR — Nl R P ICk & (UART) , FTSEBLRRAER AR F R 2K

HAR LIN F1 SCI (442l I, (HZ 25 77 4 U TP M RO R A R R 88 S . BBl , iz
BB G S R CRS TE ik LR A I BT, SCI itk | 2 TRIR

LIN B A DL e
5 LIN1.3. 2.0 1 2.1 Pril 3
W B = A G & 4 20kbps ( HEHE LIN 2.1 H4i )
PRSI  LINRX AT LINTX
% G PR USORIT A 32 BT
o5 B3 DE A IR A HE R
E B A R e S ok
- AYRFE R Tk
- [FBI
- AR IR
o NEIFEBIFED
- [F5 R WA
- AIEERRR T
- [FBIRIIE
o A 7 oS R 231 AN AT R R AL R
o MWK S34E LINRX 3= 2% ) I it
o H3MREE S RE
- MUR{E S AR
- MRS R (R
o HBhE LR BRI
o EERAS I
- R
- RRENR
T A 1%
- KRG AR
- [FB ISR
- ARG IR
o AR R A DU I E AR S gt
- Bk
- Ri%
- ID. #RAURE
EF LIN 2.0 &5 A
a5 A [F 0 25 A BORASHL (FSM) SRR Ab 2
TSR R T 1 AL PR R
WER R R R A A
FE RUA PN R S
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READ DATA BUS

{

WRITE DATA BUS - . >
< ADDRESS BUS
CHECKSUM
3| | CALCULATOR INTERFACE
ID PARTY TT
CHECKER
BIT
MONITOR :>
TXRX ERROR
DETECTOR (TED)
TIME-OUT
CONTROL
COUNTER :>
LINRX/ Bl
SCIRX COMPARE
LINTX/
MASK 8 RECEIVE
S%X FSM *  FILTER »  BUFFERS
< 8 TRANSMIT
SYNCHRONIZER |« BUFFERS
& 6-74. LIN H1EE
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7 VE4N
7.1 R

TMS320F280015x (F280015x) &4 it sA AL C2000 SZiH % il 28 KAV AT§ fE . ABARAER 284F |, BERE
FHL 7 HL P 7 i R RCR

XL R AL FE

HVAC JE4E LS

AT

B E RS

SURIE T IIER TRt

L FE AT (OBC) Lk 78 Hids

£

Tk s LK B

LML

Hy - s

TR R 5 1 2

TMS320F280015x KA 32 AL X C28x CPU |, {153 ixes MHIo i 2 A A IR AT ey ASIL B 28 D RE 2 4= 4
o SERHEST REEET T 32 fi C28x DSP W% , Al4Fx W L INAFEE SRAM 12 4T (7% i ale A ARG FE 4t
120 MHz (15 S AL BEMERE . = A R BUNE 2 (TMU) F1 VCRC ( TER LAY ) T RiE S — 1R T C28x
CPU [1ERE , TIPTS5 i R G0 0w F VR I RS o

F280015x 7 Ff =ik 256KB (128KW) HIINAE. ik 36KB (18KW) 1 F I SRAM tr] F T-#h 78 N 77 .

Tk REAR IR R 7E F280015x SR s il 8% (MCU) I, S5 A B cH PWM BB %G |, Wt
SERHE S EEVERE . 14 A PWM T8 ] #2 h1) IA —AH 10042 28 21 D) 2R EOR B & A Th e g, DL A e 33k (1 22 g )i
Hidh.

B FlY S B SR O (40 PMBUS. SPI. SCI. LIN. 12C. CAN #1 CAN FD ) AU r#rEE |, gt 7249
FEISZ PRI, W] SEEI S C P45 5 A ) o

S ARTVEA 1 i C2000™ MCU &M TS5 6 RAHIRHE 2 BF 6/ C2000™ i i ##H #s 192 L IF R 15T
FE51H] C2000 S fcfs i) 2% T T -

C2000™ L E5 I #1458 (MCU) A 7751 7 T C2000 #8444 v MR B S BRI I A 5. BR 7 =%
22 R4 AR IC R L TR OCRERE A B , mIS B Pk —28 T A RS R

HE UG 7S ? &5/ TMDSCNCD2800157 it I T 4 C2000Ware.
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7.2 ThEETTHEE
Thae THEEER T CPU R4 K RIS o

Secure Memories
shown in Red

Dual C28x CPUs in
Lockstep Boot ROM
FPU32 Secure ROM
T™MU
VCRC
Flash Bank0
> 128 Sectors
128 KW (256 KB)
CPU Timers
DCC M
DCSM MO0-M1 RAM
ePIE " 2 KW (4 KB)
R LS0-LS1 RAM
16 KW (32 KB)

Crystal Oscillator
INTOSC1, INTOSC?2 |«

PLL
A
e ] ] | e | | P ] [ ]
PF1 PF3 PF4 PF2 PF7 PF8 PFO
A K K Y Y A A
A 4 A4 A y
T4x GPWM Chan. Resul | Data | 1x SPI 1xCAN || txtIN | [T3xscl
(4 Hi-Res Capable) 2x 12-Bit ADC 52x GPIO 1x PMBUS | [ 1x MCAN 2x 12C
(GPIO,
3x eCAP AGPIO, AlO) XINT
Input XBAR NMI
2x eQEP Watchdog
TV Output XBAR
X Windowed
(Ramp Gen. DAC) ePWM XBAR Watchdog
3x CMPSS_LITE

(Static DAC)

& 71. THEE HHER
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7.3 FRfig#
7.3.1 RS

ARG BRELET” RAIR TGRS . 1S TMS320F280015x U 5 HI# R ZHFH i “ RGfah” —
B AERERR B BB

xR 7-1. WFB

Fhess KA fEgGHhhE SRR ECC/ HBRLK Vil R Za
MO RAM 1K x 16 0x0000 0000 0x0000 03FF ECC 2
M1 RAM 1K x 16 0x0000 0400 0x0000 07FF ECC R
PieVectTable 256 x 16 0x0000 0D0O 0x0000 ODFF
LS0 RAM 8K x 16 0x0000 8000 0x0000 9FFF LR 2 I
LS1RAM 8K x 16 0x0000 AO0O 0x0000 BFFF LR 2 I
TIOTP' 15K x 16 0x0007 1000 0x0007 15FF ECC 72
fiF OTP 1K x 16 0x0007 8000 0x0007 83FF ECC 2
WAz 128K x 16 0x0008 0000 0x0009 FFFF ECC I
24 ROM 7K x 16 0x003F 4000 0x003F 5BFF LR 2
CPU STL ROM 9K x 16 0x003F 5C00 0x003F 7FFF BRI
3] % ROM 32K x 16 0x003F 8000 0x003F FFFF LR
g;@;{?%gﬁwﬁ& (515 ROM s 1x16 0x003F FFBE 0x003F FFBF TR
Bk (515 ROM [H—#4 ) 64 x 16 0x003F FFCO 0x003F FFFF Ly

(1) TIOTP X HE TI A .
(2) RE—MWHAEem.

7.3.1.1 £/ RAM (Mx RAM)

2B WAL RAM Bt - MO 1 M1. MO il M1 #5582 5 CPU B/ &R /NIFMaSE., JH CPU W
i )X LEFEAE 2 o AT AR HoAth 3 B84 HF T2 e X SE A 2%

% H RAM #EA5 ECC IiRE.
7.3.1.2 £#72 RAM (LSx RAM)

AHILE RAM (LSx RAM) s& e fifitds , EF A HRE . XEAEERTHTF CPU.
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7.3.2 [NTF TP AR R AT

7E F280015x 28ff I | $24t 7 —ANNAELA (256KB [128KW]). X INAEFEAT 4 fR IACHD N AE RAM Z AMHAT | #EHEAT
PR ol gm R ERE R | AN N DT AT I 2RAF B R A A7 A

R 7-2. NIFFF b2t

BHas BX Mt ECC Mt
Rt ’ START ‘ END R START END
OTP X

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

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

HoBX

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

HIX 27 1K x 16 0x0008 6C00 0x0008 6FFF 128 x 16 0x0108 0D80 0x0108 ODFF

HiIX 28 1K x 16 0x0008 7000 0x0008 73FF 128 x 16 0x0108 OE0O 0x0108 OE7F

X 29 1K x 16 0x0008 7400 0x0008 77FF 128 x 16 0x0108 OE80 0x0108 OEFF

X 30 1K x 16 0x0008 7800 0x0008 7BFF 128 x 16 0x0108 OF00 0x0108 OF7F

X 31 1K x 16 0x0008 7C00 0x0008 7FFF 128 x 16 0x0108 OF80 0x0108 OFFF
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R 7-2. NSRS (4)
BHRE RX HiE ECC il
R~ START END R~ START END
HIX 32 1K x 16 0x0008 8000 0x0008 83FF 128 x 16 0x0108 1000 0x0108 107F
HIX 33 1K x 16 0x0008 8400 0x0008 87FF 128 x 16 0x0108 1080 0x0108 10FF
HIX 34 1K x 16 0x0008 8800 0x0008 8BFF 128 x 16 0x0108 1100 0x0108 117F
HIX 35 1K x 16 0x0008 8C00 0x0008 8FFF 128 x 16 0x0108 1180 0x0108 11FF
X 36 1K x 16 0x0008 9000 0x0008 93FF 128 x 16 0x0108 1200 0x0108 127F
BIX 37 1K x 16 0x0008 9400 0x0008 97FF 128 x 16 0x0108 1280 0x0108 12FF
X 38 1K x 16 0x0008 9800 0x0008 9BFF 128 x 16 0x0108 1300 0x0108 137F
X 39 1K x 16 0x0008 9C00 0x0008 9FFF 128 x 16 0x0108 1380 0x0108 13FF
X 40 1K x 16 0x0008 A000 0x0008 A3FF 128 x 16 0x0108 1400 0x0108 147F
HIX 41 1K x 16 0x0008 A400 0x0008 A7FF 128 x 16 0x0108 1480 0x0108 14FF
BIX 42 1K x 16 0x0008 A800 0x0008 ABFF 128 x 16 0x0108 1500 0x0108 157F
X 43 1K x 16 0x0008 AC00 0x0008 AFFF 128 x 16 0x0108 1580 0x0108 15FF
X 44 1K x 16 0x0008 BOOO 0x0008 B3FF 128 x 16 0x0108 1600 0x0108 167F
F2800157.Q1 , | WX 45 1K x 16 0x0008 B400 0x0008 B7FF 128 x 16 0x0108 1680 0x0108 16FF
F2800157 , HIX 46 1K x 16 0x0008 B800 0x0008 BBFF 128 x 16 0x0108 1700 0x0108 177F
F2800156-Q1 , | fIX 47 1K x 16 0x0008 BCOO 0x0008 BFFF 128 x 16 0x0108 1780 0x0108 17FF
F2800155-Q1 . | g% 48 1K x 16 0x0008 CO00 0x0008 C3FF 128 x 16 0x0108 1800 0x0108 187F
F2800155 , FIX 49 1K x 16 0x0008 C400 0x0008 C7FF 128 x 16 0x0108 1880 0x0108 18FF
F2800154-1 FIX 50 1K x 16 0x0008 C800 0x0008 CBFF 128 x 16 0x0108 1900 0x0108 197F
HIX 51 1K x 16 0x0008 CC00 0x0008 CFFF 128 x 16 0x0108 1980 0x0108 19FF
BIX 52 1K x 16 0x0008 D000 0x0008 D3FF 128 x 16 0x0108 1A00 0x0108 1A7F
FIX 53 1K x 16 0x0008 D400 0x0008 D7FF 128 x 16 0x0108 1A80 0x0108 1AFF
HIX 54 1K x 16 0x0008 D800 0x0008 DBFF 128 x 16 0x0108 1B00 0x0108 1B7F
X 55 1K x 16 0x0008 DCO0 0x0008 DFFF 128 x 16 0x0108 1B80 0x0108 1BFF
X 56 1K x 16 0x0008 E000 0x0008 E3FF 128 x 16 0x0108 1C00 0x0108 1C7F
BIX 57 1K x 16 0x0008 E400 0x0008 E7FF 128 x 16 0x0108 1C80 0x0108 1CFF
X 58 1K x 16 0x0008 E800 0x0008 EBFF 128 x 16 0x0108 1D00 0x0108 1D7F
HIX 59 1K x 16 0x0008 EC00 0x0008 EFFF 128 x 16 0x0108 1D80 0x0108 1DFF
BIX 60 1K x 16 0x0008 FO00 0x0008 F3FF 128 x 16 0x0108 1E00 0x0108 1E7F
BIX 61 1K x 16 0x0008 F400 0x0008 F7FF 128 x 16 0x0108 1E80 0x0108 1EFF
X 62 1K x 16 0x0008 F800 0x0008 FBFF 128 x 16 0x0108 1F00 0x0108 1F7F
HIX 63 1K x 16 0x0008 FC00 0x0008 FFFF 128 x 16 0x0108 1F80 0x0108 1FFF
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R 7-2. NIF ARG (42)

— X Huhk ECC i
Rt START END R START END

FiIX 64 1K x 16 0x0009 0000 0x0009 03FF 128 x 16 0x0108 2000 0x0108 207F
FiIX 65 1K x 16 0x0009 0400 0x0009 07FF 128 x 16 0x0108 2080 0x0108 20FF
FiX 66 1K x 16 0x0009 0800 0x0009 OBFF 128 x 16 0x0108 2100 0x0108 217F
X 67 1K x 16 0x0009 0C00 0x0009 OFFF 128 x 16 0x0108 2180 0x0108 21FF
FiX 68 1K x 16 0x0009 1000 0x0009 13FF 128 x 16 0x0108 2200 0x0108 227F
i [X 69 1K x 16 0x0009 1400 0x0009 17FF 128 x 16 0x0108 2280 0x0108 22FF
RiX 70 1K x 16 0x0009 1800 0x0009 1BFF 128 x 16 0x0108 2300 0x0108 237F
FIX 71 1K x 16 0x0009 1C00 0x0009 1FFF 128 x 16 0x0108 2380 0x0108 23FF
FiX 72 1K x 16 0x0009 2000 0x0009 23FF 128 x 16 0x0108 2400 0x0108 247F
BIX 73 1K x 16 0x0009 2400 0x0009 27FF 128 x 16 0x0108 2480 0x0108 24FF
HIX 74 1K x 16 0x0009 2800 0x0009 2BFF 128 x 16 0x0108 2500 0x0108 257F
RiIX 75 1K x 16 0x0009 2C00 0x0009 2FFF 128 x 16 0x0108 2580 0x0108 25FF
BiX 76 1K x 16 0x0009 3000 0x0009 33FF 128 x 16 0x0108 2600 0x0108 267F
X 77 1K x 16 0x0009 3400 0x0009 37FF 128 x 16 0x0108 2680 0x0108 26FF
BilX 78 1K x 16 0x0009 3800 0x0009 3BFF 128 x 16 0x0108 2700 0x0108 277F
F2F820800105175—;3 1 TBIX 79 1K x 16 0x0009 3C00 0x0009 3FFF 128 x 16 0x0108 2780 0x0108 27FF
F2800156-Q1 | /11X 80 1K x 16 0x0009 4000 0x0009 43FF 128 x 16 0x0108 2800 0x0108 287F
HiIX 81 1K x 16 0x0009 4400 0x0009 47FF 128 x 16 0x0108 2880 0x0108 28FF
BiX 82 1K x 16 0x0009 4800 0x0009 4BFF 128 x 16 0x0108 2900 0x0108 207F
FiIX 83 1K x 16 0x0009 4C00 0x0009 4FFF 128 x 16 0x0108 2980 0x0108 20FF
FiIX 84 1K x 16 0x0009 5000 0x0009 53FF 128x16 |  0x0108 2A00 0x0108 2A7F
FiIX 85 1K x 16 0x0009 5400 0x0009 57FF 128x16 |  0x0108 2A80 0x0108 2AFF
FiX 86 1K x 16 0x0009 5800 0x0009 5BFF 128x16 |  0x0108 2B00 0x0108 2B7F
FiX 87 1K x 16 0x0009 5C00 0x0009 5FFF 128x16 | 0x0108 2B80 0x0108 2BFF
X 88 1K x 16 0x0009 6000 0x0009 63FF 128x16 |  0x0108 2C00 0x0108 2C7F
Fi[X 89 1K x 16 0x0009 6400 0x0009 67FF 128x16 |  0x0108 2C80 0x0108 2CFF
R 90 1K x 16 0x0009 6800 0x0009 6BFF 128x16 |  0x0108 2D00 0x0108 2D7F
FiX 91 1K x 16 0x0009 6C00 0x0009 6FFF 128x16 |  0x0108 2D80 0x0108 2DFF
FiX 92 1K x 16 0x0009 7000 0x0009 73FF 128x16 |  0x0108 2E00 0x0108 2E7F
IX 93 1K x 16 0x0009 7400 0x0009 77FF 128x16 |  0x0108 2E80 0x0108 2EFF
FilX 94 1K x 16 0x0009 7800 0x0009 7BFF 128x16 |  0x0108 2F00 0x0108 2F7F
FiIX 95 1K x 16 0x0009 7C00 0x0009 7FFF 128x16 |  0x0108 2F80 0x0108 2FFF
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R 7-2. NIF ARG (42)

— . Huhk ECC i
Rt START END R START END

FiIX 96 1K x 16 0x0009 8000 0x0009 83FF 128 x 16 0x0108 3000 0x0108 307F
Bl 97 1K x 16 0x0009 8400 0x0009 87FF 128 x 16 0x0108 3080 0x0108 30FF
FiX 98 1K x 16 0x0009 8800 0x0009 8BFF 128 x 16 0x0108 3100 0x0108 317F
Fi[X 99 1K x 16 0x0009 8C00 0x0009 8FFF 128 x 16 0x0108 3180 0x0108 31FF
FiX 100 1K x 16 0x0009 9000 0x0009 93FF 128 x 16 0x0108 3200 0x0108 327F
BHIX 101 1K x 16 0x0009 9400 0x0009 97FF 128 x 16 0x0108 3280 0x0108 32FF
FiX 102 1K x 16 0x0009 9800 0x0009 9BFF 128 x 16 0x0108 3300 0x0108 337F
FiX 103 1K x 16 0x0009 9C00 0x0009 9FFF 128 x 16 0x0108 3380 0x0108 33FF
FiX 104 1K x 16 0x0009 A000 0x0009 A3FF 128 x 16 0x0108 3400 0x0108 347F
JiX 105 1K x 16 0x0009 A400 0x0009 A7FF 128 x 16 0x0108 3480 0x0108 34FF
i 1X 106 1K x 16 0x0009 A800 0x0009 ABFF | 128x 16 0x0108 3500 0x0108 357F
BiX 107 1K x 16 0x0009 AC00 0x0009 AFFF 128 x 16 0x0108 3580 0x0108 35FF
FiX 108 1K x 16 0x0009 BOOO 0x0009 B3FF 128 x 16 0x0108 3600 0x0108 367F
BiX 109 1K x 16 0x0009 B400 0x0009 B7FF 128 x 16 0x0108 3680 0x0108 36FF
BIX 110 1K x 16 0x0009 B80O 0x0009 BBFF | 128x 16 0x0108 3700 0x0108 377F
F2F820800105175—;3 1 EIX 111 1K x 16 0x0009 BCOO 0x0009 BFFF 128 x 16 0x0108 3780 0x0108 37FF
Fo800156.Q1 | X 112 1K x 16 0x0009 CO00 0x0009 C3FF 128 x 16 0x0108 3800 0x0108 387F
B 113 1K x 16 0x0009 C400 0x0009 C7FF 128 x 16 0x0108 3880 0x0108 38FF
B 114 1K x 16 0x0009 C800 0x0009 CBFF | 128x16 0x0108 3900 0x0108 397F
BiIX 115 1K x 16 0x0009 CC00 0x0009 CFFF | 128x 16 0x0108 3980 0x0108 39FF
FiIX 116 1K x 16 0x0009 D000 0x0009 D3FF 128x16 |  0x0108 3A00 0x0108 3A7F
B 117 1K x 16 0x0009 D400 0x0009 D7FF 128x16 |  0x0108 3A80 0x0108 3AFF
Bl 118 1K x 16 0x0009 D800 0x0009 DBFF | 128x16 | 0x0108 300 0x0108 3B7F
B 119 1K x 16 0x0009 DCOO 0x0009 DFFF | 128x16 |  0x0108 3B8O 0x0108 3BFF
JHIX 120 1K x 16 0x0009 E000 0x0009 E3FF 128x16 |  0x0108 3C00 0x0108 3C7F
BHIX 121 1K x 16 0x0009 E400 0x0009 E7FF 128x16 |  0x0108 3C80 0x0108 3CFF
FIX 122 1K x 16 0x0009 E800 0x0009 EBFF | 128x16 | 0x0108 3D00 0x0108 3D7F
FiX 123 1K x 16 0x0009 ECO0 0x0009 EFFF 128x16 |  0x0108 3D80 0x0108 3DFF
BiX 124 1K x 16 0x0009 FO00 0x0009 F3FF 128x16 |  0x0108 3E00 0x0108 3E7F
JiIX 125 1K x 16 0x0009 F400 0x0009 F7FF 128x16 | 0x0108 3E80 0x0108 3EFF
FiX 126 1K x 16 0x0009 F800 0x0009 FBFF 128x16 |  0x0108 3F00 0x0108 3F7F
BIX 127 1K x 16 0x0009 FC00 0x0009 FFFF 128x16 |  0x0108 3F80 0x0108 3FFF
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7.3.3 SR AR A B
R 7-3. SR EFAE R AL
e ﬁﬁz‘&z% prem DriverLib %% ek 2R
S 0 (PFO)
- - MO_RAM_BASE 0x0000_0000 -
B - M1_RAM_BASE 0x0000_0400 -
AdcaResultRegs ADC_RESULT_REGS ADCARESULT_BASE 0x0000_0B00 -
AdccResultRegs ADC_RESULT_REGS ADCCRESULT_BASE 0x0000_0B40 -
CpuTimerORegs CPUTIMER_REGS CPUTIMERO_BASE 0x0000_0C00 -
CpuTimer1Regs CPUTIMER_REGS CPUTIMER1_BASE 0x0000_0C08 -
CpuTimer2Regs CPUTIMER_REGS CPUTIMER2_BASE 0x0000_0C10 -
PieCtrIRegs PIE_CTRL_REGS PIECTRL_BASE 0x0000_0CEO -
PieVectTable PIE_VECT_TABLE PIEVECTTABLE_BASE 0x0000_0D00 -
- - LSO_RAM_BASE 0x0000_8000 -
- - LS1_RAM_BASE 0x0000_A000 -
UidRegs UID_REGS UID_BASE 0x0007_1140 -
DcsmZ10tpRegs DCSM_z1_OTP DCSM_Z10TP_BASE 0x0007_8000 -
DcsmZ20tpRegs DCSM_z2_OTP DCSM_Z20TP_BASE 0x0007_8200 -
SMEEME 1 (PF1)
EPwm1Regs EPWM_REGS EPWM1_BASE 0x0000_4000 £
EPwm2Regs EPWM_REGS EPWM2_BASE 0x0000_4100 B
EPwm3Regs EPWM_REGS EPWM3_BASE 0x0000_4200 B
EPwm4Regs EPWM_REGS EPWM4_BASE 0x0000_4300 B
EPwm5Regs EPWM_REGS EPWM5_BASE 0x0000_4400 B
EPwm6Regs EPWM_REGS EPWM6_BASE 0x0000_4500 B
EPwm7Regs EPWM_REGS EPWM7_BASE 0x0000_4600 £
EQep1Regs EQEP_REGS EQEP1_BASE 0x0000_5100 £
EQep2Regs EQEP_REGS EQEP2_BASE 0x0000_5140 £
ECap1Regs ECAP_REGS ECAP1_BASE 0x0000_5200 B
ECap2Regs ECAP_REGS ECAP2_BASE 0x0000_5240 B
ECap3Regs ECAP_REGS ECAP3_BASE 0x0000_5280 B
Cmpss1Regs CMPSS_REGS CMPSS1_BASE 0x0000_5500 B
CmpssLite2Regs CMPSS_LITE_REGS CMPSSLITE2_BASE 0x0000_5540 B
CmpssLite3Regs CMPSS_LITE_REGS CMPSSLITE3_BASE 0x0000_5580 £
CmpssLite4Regs CMPSS_LITE_REGS CMPSSLITE4_BASE 0x0000_55C0 £
S 2 (PF2)
SpiaRegs SPI_REGS SPIA_BASE 0x0000_6100 B
PmbusaRegs PMBUS_REGS PMBUSA_BASE 0x0000_6400 B
AhELing 3 (PF3)
AdcaRegs ADC_REGS ADCA_BASE 0x0000_7400 2=
AdccRegs ADC_REGS ADCC_BASE 0x0000_7500 B
Shi 4 (PF4)
InputXbarRegs INPUT_XBAR_REGS INPUTXBAR_BASE 0x0000_7900 £
XbarRegs XBAR_REGS XBAR_BASE 0x0000_7920 £
SyncSocRegs SYNC_SOC_REGS SYNCSOC_BASE 0x0000_7940 £
EPwmXbarRegs EPWM_XBAR_REGS EPWMXBAR_BASE 0x0000_7A00 £
OutputXbarRegs OUTPUT_XBAR_REGS OUTPUTXBAR_BASE 0x0000_7A80 B
GpioCtrlRegs GPIO_CTRL_REGS GPIOCTRL_BASE 0x0000_7C00 B
GpioDataRegs GPIO_DATA_REGS GPIODATA_BASE 0x0000_7F00 B

174 fERXXRIRGE

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800157-Q1 TMS320F2800157 TMS320F2800156-Q1 TMS320F2800155-Q1 TMS320F2800155
TMS320F2800154-Q1 TMS320F2800153-Q1 TMS320F2800152-Q1

English Data Sheet: SPRSP68


https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRN5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRN5B&partnum=TMS320F2800157-Q1
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com/lit/pdf/SPRSP68

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TMS320F2800157-Q1, TMS320F2800157, TMS320F2800156-Q1, TMS320F2800155-Q1
TMS320F2800155, TMS320F2800154-Q1, TMS320F2800153-Q1, TMS320F2800152-Q1
ZHCSRN5B - JANUARY 2023 - REVISED NOVEMBER 2023

R T-3. S RAFFBRAFBN (4)

LB
o prees DriverLib &Z#x b WAL
GpioDataReadRegs GPIO_DATA_READ_REGS GPIODATAREAD_BASE 0x0000_7F80 2
DevCfgRegs DEV_CFG_REGS DEVCFG_BASE 0x0005_D000 7=
ClkCfgRegs CLK_CFG_REGS CLKCFG_BASE 0x0005_D200 i
CpuSysRegs CPU_SYS_REGS CPUSYS_BASE 0x0005_D300 i
SysStatusRegs SYS_STATUS_REGS SYSSTAT_BASE 0x0005_D400 i
AnalogSubsysRegs ANALOG_SUBSYS_REGS ANALOGSUBSYS_BASE 0x0005_D700 2
Shin 6 (PF6)
Epg1Regs EPG_REGS EPG1_BASE 0x0005_EC00 2
Epg1MuxRegs EPG_MUX_REGS EPG1MUX_BASE 0x0005_ECDO 2
DcsmZ1Regs DCSM_Z1_REGS DCSM_Z1_BASE 0x0005_F000 2
DcsmZ2Regs DCSM_Z2_REGS DCSM_Z2_BASE 0x0005_F080 S
DcsmCommonRegs DCSM_COMMON_REGS DCSMCOMMON_BASE 0x0005_F0CO o
MemCfgRegs MEM_CFG_REGS MEMCFG_BASE 0x0005_F400 2
AccessProtectionRegs ACCESS_PROTECTION_REGS | ACCESSPROTECTION_BASE 0x0005_F500 =
MemoryErrorRegs MEMORY_ERROR_REGS MEMORYERROR_BASE 0x0005_F540 2
TestErrorRegs TEST_ERROR_REGS TESTERROR_BASE 0x0005_F590 2
FlashOCtriRegs FLASH_CTRL_REGS FLASHOCTRL_BASE 0x0005_F800 2
FlashOEccRegs FLASH_ECC_REGS FLASHOECC_BASE 0x0005_FB00 £
SMEEMT 7 (PFT7)
CanaRegs CAN_REGS CANA_BASE 0x0004_8000 I
- - CANA_MSG_RAM_BASE 0x0004_9000 2
LCMCPU1Regs LCM_REGS LCM_CPU1_BASE 0x0004_C000 2
- - MCANA_DRIVER_BASE 0x0005_8000 2
McanaSsRegs MCANSS_REGS MCANASS_BASE 0x0005_C400 2
McanaRegs MCAN_REGS MCANA_BASE 0x0005_C600 £
McanaErrorRegs MCAN_ERROR_REGS MCANA_ERROR_BASE 0x0005_C800 &
MpostRegs MPOST_REGS MPOST_BASE 0x0005_E200 7=
DccORegs DCC_REGS DCCO_BASE 0x0005_E700 I
Shii 8 (PF8)
LinaRegs LIN_REGS LINA_BASE 0x0000_6A00 2
Shii 9 (PF9)
WdRegs WD_REGS WD_BASE 0x0000_7000 2
NmilntruptRegs NMI_INTRUPT_REGS NMI_BASE 0x0000_7060 2
XintRegs XINT_REGS XINT_BASE 0x0000_7070 7=
SciaRegs SCI_REGS SCIA_BASE 0x0000_7200 2
ScibRegs SCI_REGS SCIB_BASE 0x0000_7210 2
ScicRegs SCI_REGS SCIC_BASE 0x0000_7220 i
12caRegs 12C_REGS 12CA_BASE 0x0000_7300 i
12cbRegs 12C_REGS 12CB_BASE 0x0000_7340 2
Copyright © 2023 Texas Instruments Incorporated R R 175

Product Folder Links: TMS320F2800157-Q1 TMS320F2800157 TMS320F2800156-Q1 TMS320F2800155-Q1 TMS320F2800155

TMS320F2800154-Q1 TMS320F2800153-Q1 TMS320F2800152-Q1

English Data Sheet: SPRSP68


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRN5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRN5B&partnum=TMS320F2800157-Q1
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com/lit/pdf/SPRSP68

TMS320F2800157-Q1, TMS320F2800157, TMS320F2800156-Q1, TMS320F2800155-Q1 I3 TEXAS

TMS320F2800155, TMS320F2800154-Q1, TMS320F2800153-Q1, TMS320F2800152-Q1 INSTRUMENTS
ZHCSRN5B - JANUARY 2023 - REVISED NOVEMBER 2023 www.ti.com.cn
7.4 FriR
R T-4 5 T ERARR A . A RR IR IR SR HARE B |, 6 S5 TMS320F280015x LN #7754
RZFEF N
R 7-4. BIRREFER
2 Huhk K7 (x16) Vi
14-13 1 = InstaSPIN-FOC
INSTASPIN 2= %
3=
10-8 2 =64 5| (QFP)
PIN_COUNT 3= 80 11 (QFP)
PARTIDL 0x0005 D008 2 4 =48 511 (QFP)
5= 32 5|l (QFN)
7 = 48 5|l (QFN)
8=64 5|l (QFP , Hf
VREGENZ )
7-6 0 = TR (TMX)
QUAL 1= Ak (TMP)
2 = SEL G (TMS)
RS FRRS
TMS320F2800157 0x07FF 0500
TMS320F2800156 0x07FE 0500
PARTIDH 0x0005 DOOA 2 TMS320F2800155 0x07FD 0500
TMS320F2800154 0x07FC 0500
TMS320F2800153 0x07FB 0500
TMS320F2800152 0x07FA 0500
BT IRA S
EATHR O 0x0000 0001
REVID 0x0005 DOOC 2
BATHE A 0x0000 0002
&iTHR B 0x0000 0003
ME—FR NS . tgn5 7E R A AR PARTIDH (&N RAMERLF 12
UID_UNIQUEO 0x0007 114A 2 ANE . dbME— 5 A URE R T P51 5 . Mg SAEE T
TMS 3 E.
ME—ARiR T . o5 B A M F PARTIDH BRFASS 284 B
UID_UNIQUE1 0x0007 114C 2 ;FMIESE;M;&EE G 5 T ARE R R 805 o e8RS AATE T
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7.5 C28x AbH4s

CPU & 32 fiijE riAbPLEs . ZaefH 5 1 875 5 A PR S AR  FEfRT 3R 2R 1T 5 (RISC) 5 DL Asid= il 25 28
ANNECR ISR S

CPU [Pt A 28 00U 1 Harvard ZERFIEER F-hk . RISC 4t /& B BHHE S HUT . 217 B 31 2 17 288 fE Az g
JE i Harvard 2284 . fcds il 2845 1 &l it D3R 245 . 5T B AR DA R AL /E RS2 B 5 I tE . CPU 1814
J5 I Harvard ZE #4848 & FERSREURE IS HAT AT . CPU 1] LLIZEUFE & FIEUE | [R5 A\ EE DL7E B ANk 2
{RAF B HIFE A e . CPU S8 /S 267 (1 bk B0d 2% 58 Bt #41 «

HxR CPU MR LSEMTELZE R |, 1§55 TMS320C28x CPU fllf54 #4157 .

7.5.1 F ) HJ0 (FPU)

C28x JINiF 1 (C28x+FPU) AbFE 2338 i 1 S FF |IEEE kS i ris B A A7 2s AR 2ok 3 fé C28x & & CPU (1)
.

B A C28x+FPU #4605 hrE C28x ZiA7 284 DL K —H ATV s e A7 o o BANI T B B TC B AR S I R

o N\ MFAEERFHE  RH (HF n=0-7)

o FRUIRESE S (STF)

« HEREHZGFE (RB)

¥ RB i frassh , A 7 sl ai e as R TR A BOR . XM A nT T T i AR S b b, DASRBLTE R a5 A7 AR AR
TR SRR

AR C28x V7 fiHLIG (FPU) MEZ(EE |, i5S W TMS320C28x 7 /15 S LR ZEFHY,
7.5.2 ZfEH%H 0 (TMU)

—AREUINE S (TMU) I8 38 0452 FR) F a] hisl S A7 5 0L = M R BRI 7-5 i Ts| B ARZEILE FPU 54
k¥R C28x+FPU [HIThEE.

£ 7-5. TMU 321364

B4 C &Mz H KR
MPY2PIF32 RaH,RbH a=b*2n 2/3
DIV2PIF32 RaH,RbH a=b/2m 2/3
DIVF32 RaH,RbH,RcH a=blc 5
SQRTF32 RaH,RbH a = sqrt(b) 5
SINPUF32 RaH,RbH a=sin(b*2n) 4
COSPUF32 RaH,RbH a = cos(b*2 m) 4
ATANPUF32 RaH,RbH a=atan(b)/2n 4
QUADF32 RaH,RbH,RcH,RdH FHF W Bhit 5 ATANPU2 iz 5 5

SHIAE RS KL AN R R S R R . Fr s TMU #8480 LA 1Y) FPU S /2854 ( ROH &
R7H ) KPATiEH

W2 5H, | 55 TMS320C28x 715 LEF AR S HEFHY.

7.5.3 VCRC #5¢

PEIR U (CRC) BRI AL 1 —Fh ] B 1 J5 v R B8 UE K B Hd B . 3845 B0dE 00 s AR RS B b i B o2 B8 1k
C28x+VCRC /T 8 fir. 16 fir. 24 fr#l 32 7 CRC. il , VCRC W LAZE 10 ANE AN & i He K fE o 10 &7
Fiff) CRC. CRC 45 %117 84402241 CRC, 8- X /T CRC #5417 ,i% CRC #<> 5 ¥ .

PL R /& VCRC (¥ CRC 52 #{f i) CRC LT :

+ CRC8 Zuiz = 0x07
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+ CRC16 £ %jiz{ 1 = 0x8005
+ CRC16 £z 2 = 0x1021
+ CRC24 £ iz = 0x5d6dcb
+ CRC32 £1ix 1 = 0x04c11db7
+ CRC32 £7ix\ 2 = 0x1edc6f41

R HTT LUTE B B S — D SR 18 CRC. CRC8. CRC16. CRC24 #1 CRC32 #] CRC i & 2%
TR (AR C28x WIZIEEL K52 % 16 Azl 32 fr3uE ) , DA 5 & Fiobn vl 5 4% 7 v S SR A 4
#zﬁo

VCRC #Juid se ¥ SR AT AT 2 X K/ (1b-32b) AU, Rl &2 H € L CRC 3k . T H] H 2 L2 Wi
CRC AT I ] 2 1 i 1) = 341

ARG TCARRL: (VCRC) 1R ABEMEL(EE |, 1§55 TMS320C28x 7" e 1 S H1E R 2% FHf-
7.5.4 BUP HLEHRSR (LCM)

IBAT I A AR AR e B ORI D R A BR8P CPU 28K ( 4> CPU $TARIAIZNRE |, JF HAS
WrEb# CPU B ) SEEBLHIREAF U AR — A JiE A 753 , AT SRBUR R AP MR A R i i W B e R o 52
J A0 L AR AR B (LCM) FF LA C28x CPU [arth |, MTTIASTIN 7 ZA i e Ao o 45 e e o

LCM A SEEL R AHSE
o TUKEAH
© JURHEL
© HERRES
- VCECAIA LAk
- ARSI DI HE
o WHETUAR - BIAMBEREGEAT RTINS B, DU R b RS R SR R I R X AT ORI TR TU AR
o FNATUR - BMEIIEV L FORMST I He AT B, B> R AL T AU AR .
« AREIRThRER I ERAT , O RGUHRHARGER CPU BT ( RN IRRA I EITTAR ) .
o AEF ARG T SRR (1) B AT Aok 45 RS AR AF AR AT AR AR

Kl 7-2 278 1 LCM DRI HE K.

Functional Input Functional Output

Primary Module

{ LCM_CONTROL.CMPEN |
Lockstep Delay Lockstep Delay . l
Compare Error
Secondary/ Comparator
Redundant Module

Clock Enable

Comparator

(Redundant)
LSEN.Enable :

K 7-2. LCM HHER

U T7HE B ik 1 A4 AT LA CPU (il CPU1 ) BliAhi (515 DMA ) -, FUARE IR T F IR 284
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7.6 5] SRR

AAIN R T BRGNS S Lz SR i i 5l S 519 ROM M 5] SAEAE R 38 A A/t
(GPIO) 5l Bk € 51 T 2N AL L -

R 7-6 Son 7 ATEEON G SR 5] B R 5] SRR I, P AT DLE SR SR HEAT AR, LA E X5 8K
HRTIE IR 51 AR 2 AR A8 T B 5] S #E 51 GPIO.

Ji A RN 5] SR R R A T A B ( SCIA. SPIA. 12CA. CANA %5 ) 55— SEfl. L2 A =R 3IHX
5| S5 (a0 SCI 515 ) B, SEFRIIFREE— MBSzl |, a0 SCIA i I B SCI 51 % . X [FFEEH T HAh sk
wal S,

I E AL (XRSN) FF LR tpoornash ( FENTEHH—RHE A 2 BIHI 31 S ROM T[] ) BIE i
R 7-6. BRI FHER

5 SR GP1024 GPI1032
( BRIABI FHRIEFESIH 1) ( BRIABI SHREFESI B 0)
JFAT 10 0 0
SCl/Z:45 5] 51 0 1
CAN 1 0
[N1F 1 1

(1) R SCI £ SCI Hahrr R PiEd feh k8245 “A” 5 “a” , SCI 5| SRl nl FHAE 515 5] Sk,

R 77 HIH T EAF EATRESCRFIN 51 S BRING] PRSI0y GPI024 (51 3G 1) A1 GPIO32 ( 5] 34
XS 0) o WA RIS Bt A b, MRSy 51 SRS I B g By, BRI B4y AT RE & id 340 .
FESLERAE L, 2P R LUE R HL 7 AT B US4 Ak (DCSM) OTP A7 B AT 4 FEok B e ) BRIA R 5] A

S]] B
R 7-1. PrA AR 5] S
B SHA%KS 31 SR

AT
SCI/%#
CAN
77
RAM
SPI
12C
CAN FD

LA AT

O N[O~ WIN|~|O

-
o

Bk
FT A SRR AR 5] A AR A P A BB ( SCIAL SPIA. I2CA. CANA %5 ) 18— sefil. MLEAS
SRR I L 5] R (Flan SCI 51F ) I, SERRIFIREE —/MEHs] | 4 SCIA i M B[ SCI 5l 5.
KRR T HAR A 5 5] 2
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7.6.1 B45 SR E
ATTEAINE T TR 5] S E DL a5 FeE AT I . e Sy 0 5 SRR B S IE 3 A5 SRk T

fis

, LR RS E A5 SR 8 FhECE [ 5] S,

FE A IR BB B EE G AR B 2 st IEEM L T AE

1.

2.

3.

4.

M B EN R S SR E &M R (Bl : AT ENHEFRNGES SR EES SEm. |1 HE
5 ) CAN Bl SR 25 Sikmi. AT SCI 51 S 1 =2 5] Sk 4 )

RIEAT TR 5 SR RMEE |, e FEZ A5 S LR S| I (BMSP) SRAEFTIE R 5] S0 2 A ik 47k 3%

( Bl4n - T2 2 A4 BMSP SR7E 3 45| SR T2 [ 31T )

WP BMSP 2 ECE) 3 GPIO 511, ( #4m , BMSPO %] GPIO10 , BMSP1 #| GPIO51 , BMSP2 {48

RENEERPIRE . ) ARPATIRER B TG IEAEE |, 521 7.6.1.1.

Y 18] SRR E WAL H g LB §:% s BMSP [ EAE &S] . il , BOOTDEF0=5] %% A

17 , BOOTDEF1=CAN 5|5 , BOOTDEF2=SCI 5|5 ; frfi Hfth BOOTDEFxX & & NBIME/TC. A KU %

BMECE e 5 SEARNITEENEE , ES R 7.6.1.2,

A, TMS320F280015x i1 7 #)#  RZ=FF4F W “ 5l SRATRFIHF 7 — 4t 7 F =i & BMSP
FE & 51 R 7R 5 5]

&
CAN 5| S#FTH XTAL. 7EfEH CAN 5| SR 2 a7 , EHIREN 2238 T XTAL.
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7.6.1.1 B0 & 5/ =5/

AT P e s s AR R B X 8 22 4 B (DCSM) OTP Hhxf BOOTPIN-CONFIG i1 & ( iZ 1%
7-8 ) AT R A & X5 SRR E S . DCSM OTP i\ & & Z1-OTP-BOOTPIN-CONFIG & Z2-OTP-
BOOTPIN-CONFIG. K , EMU-BOOTPIN-CONFIG /& Z1-OTP-BOOTPIN-CONFIG/Z2-OTP-BOOTPIN-
CONFIG FIfF BEZRL , TR , NTTEAS N OTP HIE I Nl R R 5] ST 5256 . AT AR I 75 B0 2%
PEEATRFR , DMST 00 1. 2 80 3 M5 SRRk o .

&iE
ff ] Z2-OTP-BOOTPIN-CONFIG i} , 7564 B a2 FIAC B K 6 T 21-OTP-BOOTPIN-CONFIG

FIBCE . @i Z1-OTP-BOOTPIN-CONFIG |, A5 R FHHETH % OTP B & |, Bt EH Z2-
OTP-BOOTPIN-CONFIG.

3 7-8. BOOTPIN-CONFIG f7=#Bt

A 2R P B
31:24 A H Ox5A 5 NIX 8 fir LATR /R % 27 788 7 40 A 2L
23:16 51 S5 1 2 (BMSP2) &2 BMSPO $iH , BMSP2 f4h
15:8 51 SAE S I 1 (BMSP1) i#% 2 BMSPO #iH] , BMSP1 [&4k
W B NS S i GPIO BI i ( 6% 255) -
- 0x0 = GPIOO
7:0 5] SR L5 0 (BMSPO) - 0x01 = GPIO1
5 N OXFF £25F BMSPO |, tho| A Tk 3% 5] S

&
GPIO 224 %I 253 511 | B fh 25 N GPIOHAMSEL ZifE 887 |, WIA] LAZE X Le 5| B F k4T
BN
LLF GPIO ANREFI/E BMSP. tn 3k M T 452 ) BMSP , 515 ROM ¥ H 5y BMSPO £l BMSP1 i
P BRIN GPIO. BMSP2 [ ERIME N OXFF |, iX 225 BMSP.
+ GPIO 36. 38. 39. 47. 50-223. 225, 229. 230-241. 243 ( fEA-f %% I AREH] )
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K 7-9. W15 AL T R

BOOTPIN_CONFIG

o BMSPO BMSP1 BMSP2 TP F] SRR
1= Ox5A AHFEE THZ%RE NHZEE i BA BMSP & X515
5l 24 0 5 FFFE X5 S
OxFF OxFF OXFF (S BMSP )
B th BMSPO ffi i X 93] &
4% GPIO OxFF OXFF (57 BMSP1 71 BMSP2 )
B t BMSP1 {5 X 1173] %
OXFF 4% GPIO OXFF ( %7 BMSPO 71 BMSP2)
B th BMSP2 {5 X 1073] %
OXFF OxXFF #% GPIO ( $5F BMSPO 71 BMSPA )
N N Hi BMSPO Al BMSP1 ({8 & X 15| §
4% GPIO 4% GPIO OXFF 7 BMSP2 )
= OX5A R N th1 BMSPO il BMSP2 [t 5& XI5 §
4% GPIO OxFF 3 GPIO (AP BMSP1 )
N N 1 BMSP1 1 BMSP2 [l & X151 F
OXFF 4% GPIO 1% GPIO (5 BMSPO )
A% GPIO 4% GPIO % GPIO 1 BMSPO. BMSP1 il BMSP2 [ff & X3 5
N N N BMSPO ¥ & fir Jy i) Btk BMSPO GPIO
GPIO X HAGPIO AR GPIO H1 BMSPO. BMSP1 Fil BMSP2 [t & X (15| &
N - N BMSP1 # & fir ik Bkik BMSP1 GPIO
A GPIO GPIO E3% AR GPIO 1 BMSPO. BMSP1 il BMSP2 [{{fi & X (13 §
% GPIO % GPIO GPIO FX BMSP2 #i £ A N BRIAIRES |, e TFE2ARES

H BMSPO £l BMSP1 (1 L5 5

it 5] S48 AR, BMSPO & 51 53R R SIME M HAR A 20 , BMSP2 & i im A RUfr. ##E2E ) BMSP
i, St A BMSP2. filin , 7fE4U# H BMSP2 ( 25H BMSP1 1 BMSPO ) sifi , Ragik#nl §3&

25 0 A4, FENAER BMSPO HysEfl | mliks| SR RS 0 A1 1.
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7.6.1.2 I & 5| EHEAFLET

AN T ] g B 51 5 X% BOOTDEF LA AR5 Sk, 64 {7 &4 T Z1-OTP-BOOTDEF-
LOW #11 Z1-OTP-BOOTDEF-HIGH fi7 & [ /7 AT i & DCSM OTP . ikl , EMU-BOOTDEF-LOW #i1 EMU-
BOOTDEF-HIGH /& Z1-OTP-BOOTDEF-LOW #1 Z1-OTP-BOOTDEF-HIGH [F){/i B4 , I B 7] LT Hfs |

DUELEAS N OTP [11f 5 T A E 5] SR T T2 . 51 5w SR E & E BB T IEEEH 2 0 5]
SHEUE RS (BMSP). filln, 0 4> BMSP %51 1 &% H. 11 BMSP %T 2 ME%&H. 2/ BMSP %1 4
MNERZ%H 1 34 BMSP %5F 8 MR H. HXU{#E BOOTPIN_CONFIG fl BOOTDEF {H/RHB , 21
TMS320F280015x ST 15 #5 14 KR =5 F

#1

lii & Z2-OTP-BOOTPIN-CONFIG i} |, ¥{fiF Z2-OTP-BOOTDEF-LOW #11 Z2-OTP-BOOTDEF-HIGH
fE | A Z Z1-OTP-BOOTDEF-LOW #i1 Z1-OTP-BOOTDEF-HIGH 7 & . 4 % BOOTPIN_CONFIG
VAR ZVRE S, 15T 7.6.1.1,

% 7-10. BOOTDEF v+
BOOTDEF 4%k FHHE LR ViBg
NEISEREG 0 RES SRR,
Ban , ASE 5] S A R I0nT LUELFE i R AN [
GPIO SRSZHUS & 51 SR P ek AR FINAEA D

BOOT_DEF0 7:0 BOOT_DEFO #x{/i 3 IR B SR AR R 5] SR A & &
B HE NS 5] G RN

A RFHERE NG BOOTDEF i |, 52

GPIO 7/,
BOOT_DEF1 15:8 BOOT_DEF1 #&/iE 1
BOOT_DEF2 23:16 BOOT_DEF2 =/ 1
BOOT_DEF3 31:24 BOOT_DEF3 #& /&1
BOOT_DEF4 39:32 BOOT_DEF4 5=/ 1 152 (% BOOT_DEFO i
BOOT_DEF5 47:40 BOOT_DEF5 #&/3E 1
BOOT_DEF6 55:48 BOOT_DEF6 =0/ 1
BOOT_DEF7 63:56 BOOT_DEF7 #&:0/3E 1
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7.6.2 GPIO 4Bt

AV FEMANE T H T LT Z1-OTP-BOOTDEF-LOW/ Z2-OTP-BOOTDEF-LOW #1 Z1-OTP-BOOTDEF-HIGH/
Z2-OTP-BOOTDEF-HIGH {] BOOT_DEF fifi#s i & % B 51 S A GPIO M5 S%IE . ES R E 5 S
AFRED, T ECE BOOT_DEF. &F5| SRR | &I R E 23 2510 5] B2 1% B H 23k 0

Seftt TG

% 7-11. SCI 3| 3%

Byt BOOTDEF & SCITXDA GPIO SCIRXDA GPIO
0 ( BRiMH ) 0x01 GPI1029 GP1028
1 0x21 GPIO1 GPIOO
2 0x41 GPIO8 GPIO9
3 0x61 GPIO7 GPIO3
4 0x81 GPIO16 GPIO3
# 7-12. CAN 5| 2317
Byl BOOTDEF {& CANTXA GPIO CANRXA GPIO
0 ( BME ) 0x02 GPIO7 GPIO5
1 0x22 GPIO32 GPIO33
2 0x42 GPIO2 GPIO3
3 0x62 GPIO13 GPIO12

i

F280013x #1 F280015x CANTXA GPIO i 0 ( 3Rk ) iEHE AR . B Hih CAN 5] ST GPIO ik
BFRMFAR. AREMER S R E SRR

% 7-13. CAN FD B| B35

Brinyil BOOTDEF & MCANTXA GPIO MCANRXA GPIO
0 ( BRME ) 0x08 GPI04 GPIO5
1 0x28 GPIO1 GPIOO
2 0x48 GPIO13 GPIO12
3 ( DEBUG-KI£MIR ) 0x68 GPI04 GPIO5
4 ( DEBUG-RI%MR ) 0x88 GPIO1 GPIOO
5 ( DEBUG-A& %l ) 0xA8 GPIO13 GPIO12
# 7-14.12C 5| 3%
Byl BOOTDEF & SDAA GPIO SCLA GPIO
0 0x07 GPIOO GPIO1
1 0x27 GPIO32 GPIO33
2 0x47 GPIO5 GPIO4
% 7-15. RAM 3| 2%
\ RAM AH &
IR BOOTDEF & ( it )
0 0x05 0x0000 0000
R 7-16. (N5 FEW
. WAL & X
Byt BOOTDEF {& ( HihE ) N X
0 ( ZRiMH ) 0x03 0x0008 0000 210 FiIX 0
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R 716. N5 W (4)
TR BOOTDEF {& Wﬁﬁ?ﬁ AR X
1 0x23 0x0008 8000 40 FIX 32
2 0x43 0x0008 FFFO 20 0 BiIX 63 A
3 0x63 0x0009 0000 410 FiIX 64
4 0x83 0x0009 8000 2H 0 FiIX 96
6 OXA3 0x0009 FFFO 410 FiX 127 K=
R 717 ZENFRINIET
BT BOOTDEF & Wﬁfﬁu)ﬁ WA EX
0 ( BRiME ) OX0A 0x0008 0000 %00 BIX 0
1 0x2A 0x0008 8000 40 FIX 32
2 Ox4A 0x0008 FFFO 40 HIX 63 K
3 OX6A 0x0009 0000 21 0 X 64
4 OX8A 0x0009 8000 410 FIX 96
* 7-18. Ef55] FEI
HETR BOOTDEF & &I
0 0x04 HEH
1 0x24 2%
& 7-19. SPI 5| 3R
YR BOOTDEF f& SPISIMOA SPISOMIA SPICLKA SPISTEA
0 0x06 GPIO7 GPIO1 GPIO3 GPIO5
1 0x26 GPIO16 GPIO1 GPIO3 GPIOO
2 0x46 GPIO8 GPIO10 GPIO9 GPIO11
3 0x66 GPIO16 GPIO13 GPIO12 GPIO29
& 7-20. HA75| BEIR
TR BOOTDEF & D0-D7 GPIO 28x(DSP) il GPIO FEHLEH GPIO
0 ( BRiMH ) 0x00 DO - GPIOO GPI0224 GPI0242
D1 - GPIO1
D2 - GPIO3
D3 - GPIO4
D4 - GPIO5
D5 - GPIO7
D6 - GPIO28
D7 - GPIO29
1 0x20 DO - GPIOO GPIO12 GPIO13
D1 - GPIO1
D2 - GPIO2
D3 - GPIO3
D4 - GPIO4
D5 - GPIO5
D6 - GPIO6
D7 - GPIO7
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F 7-20. FATEI REM (42)

b

BOOTDEF &

D0-D7 GPIO

28x(DSP) ##i GPIO

EHI=H GPIO

2

0x40

DO - GPIOO
D1- GPIO1
D2 - GPIO2
D3 - GPIO3
D4 - GPIO4
D5 - GPIO5
D6 - GPIO6
D7 - GPIO7

GPIO16

GP1029

186

HERXFIRIF

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800157-Q1 TMS320F2800157 TMS320F2800156-Q1 TMS320F2800155-Q1 TMS320F2800155
TMS320F2800154-Q1 TMS320F2800153-Q1 TMS320F2800152-Q1

English Data Sheet: SPRSP68


https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRN5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRN5B&partnum=TMS320F2800157-Q1
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com/lit/pdf/SPRSP68

1§ TEXAS TMS320F2800157-Q1, TMS320F2800157, TMS320F2800156-Q1, TMS320F2800155-Q1

INSTRUMENTS TMS320F2800155, TMS320F2800154-Q1, TMS320F2800153-Q1, TMS320F2800152-Q1
www.ti.com.cn ZHCSRN5B - JANUARY 2023 - REVISED NOVEMBER 2023
7.7 Z4&M

AT RE RS % e (DCSM) Sl AT . 1 ZI R R RGOS IA T | ZINRENIRA R . 1ok, bR
BT X2 2D RE USRS 73 [X

7.7 RS R IL

JSEASE AT I i LA % 1A 5 3 AR ) 5 BAIE R 5 B By 1 R 42 B ARG E 344 L334T

7.7.1.1 JTAGLOCK

£ USER OTP 15 H JTAGLOCK JjRe 2225 X s fF TR 1 JTAG Vi il ( Bl anifilaRet ) .

7.7.1.2 £5/ 5 F

£ USER OTP HJg F %51 {51 S & T LA K N A7 51 5 2 BLAE BT 251 51 I 4030 51 5 8 R 373 150 ( fildn SCI
CAN. 17 .

7.7.2 WX 24

XD 22 A LD A R S DR« XK1 (21) ANIXIE 2 (22) 0 XA X 22 S SEBUR AR A XA
AHSML 2RI (OTP fAf#fl 224 ROM ) RIS RLH) 2242508 ( LSx RAM FINAZERX ) o

773 R EH

Code Security Module Disclaimer

ARFAT TR A 2 L (CSM) 5 £ X Al £E AR S A7 it 2 T A B BEAT 5 A R A7, JF HL li 48 A
& (T1) AR AR A ORAE AR & T A AT A& F T A S O ORAEIIRE

SR, TIAMRIESUK I CSM A2 2 BRI B | AN ORAIE AR U A7 72 A0 S A7 G 4% o O 200 AN e il
AHARTT T BeAh, BR BN ESS  TI RIS AFH) CSM BUE AT HUE M fRIESR R |, BEX S
B R A 3 3 AP XA R I 25 FRALE

FEAEMIELLT |, TI X DAERTTEME ] CSM BUA S AF P LR AT IR . RFBR (. (B REAR T4
BEATTT, ik TR OE M ERIEH. HRMIHSECBEAR TG E K. K. EHBR%K.
b 55 i e At 2 B B K
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Generic Part Number: T™MS

Orderable Part Number: X

PREFIX® 4,

TMX (X) = experimental device
TMS (blank) = qualified device

DEVICE FAMILY
320 = TMS320 MCU Family

TECHNOLOGY
F = Flash

DEVICE

320

F

F

2800155 -Q1

2800155 Q PN R Q1

\\ AUTOMOTIVE AEC-Q100 QUALIFICATION

(blank) = Not AEC-Q100 qualified
Q1 =AEC-Q100 Grade 1 or Grade 0 qualification

SHIPPING OPTIONS

(blank) = Tray
R = Tape and Reel

—— PACKAGE TYPE
PN = 80-pin Low-Profile Quad Flatpack (LQFP)

2800157 2800156
2800155 2800154
2800153 2800152

A AT SRR S (T RTE X

9.3 #xiR

9-2. K 9-3. ¥ 94,
FRAARE

PM = 64-pin LQFP
PHP = 48-pin PowerPAD™ Thermally Enhanced Thin Quad Flatpack (HTQFP)
RHB = 32-pin Very Thin Quad Flatpack No-Lead (VQFN)

—— TEMPERATURE RANGE
S = -40°C to 125°C (Ta)
Q =-40°C to 125°C (Ta)
E = —40°C to 150°C (Ta)

& 9-1. BB ar 2N

9-5. K 9-6. 9-7 . & 9-8 & 9-9 iR T B HeH Tk, & 9-1 FIH T SHHEIT

F28
00157SPN

OK

—~T

$$#-YMLLLLS
G4

$$ = Wafer Fab Code (one or two characters)
# = Silicon Revision Code
YM = 2-digit Year/Month Code
LLLL = Assembly Lot Code
S = Assembly Site Code per QSS 005-120

G4 = ECAT

Pin 1

& 9-2. PN $2& 1t 345 53
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l $$ = Wafer Fab Code (one or two characters)
# = Silicon Revision Code
F28 YM = 2-digit Year/Month Code
LLLL = Assembly Lot Code
00157QPNQ S = Assembly Site Code per QSS 005-120
$$#-YMLLLLS
G4 G4 = ECAT
OK
Pin 1
& 9-3. PN #3334 5% (@i AEC-Q100 1 ZLAIE )
I $$ = Wafer Fab Code (one or two characters)
# = Silicon Revision Code
YM = 2-digit Year/Month Code
F28 LLLL = Assembly Lot Code
00157SPM S = Assembly Site Code per QSS 005-120
$$#-YMLLLLS
G4 G4 = ECAT
Pin 1
& 9-4. PM B3 B 5iE
I $$ = Wafer Fab Code (one or two characters)
# = Silicon Revision Code
YM = 2-digit Year/Month Code
F28 LLLL = Assembly Lot Code
00157QPMQ S = Assembly Site Code per QSS 005-120
$$#-YMLLLLS
G4 G4 = ECAT
OK
Pin 1
& 9-5. PM H 3354 5% (8L AEC-Q100 1 ZLIAE )
214 X XEIR Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMS320F2800157-Q1 TMS320F2800157 TMS320F2800156-Q1 TMS320F2800155-Q1 TMS320F2800155
TMS320F2800154-Q1 TMS320F2800153-Q1 TMS320F2800152-Q1
English Data Sheet: SPRSP68


https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRN5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRN5B&partnum=TMS320F2800157-Q1
https://www.ti.com.cn/product/cn/tms320f2800157-q1?qgpn=tms320f2800157-q1
https://www.ti.com.cn/product/cn/tms320f2800157?qgpn=tms320f2800157
https://www.ti.com.cn/product/cn/tms320f2800156-q1?qgpn=tms320f2800156-q1
https://www.ti.com.cn/product/cn/tms320f2800155-q1?qgpn=tms320f2800155-q1
https://www.ti.com.cn/product/cn/tms320f2800155?qgpn=tms320f2800155
https://www.ti.com.cn/product/cn/tms320f2800154-q1?qgpn=tms320f2800154-q1
https://www.ti.com.cn/product/cn/tms320f2800153-q1?qgpn=tms320f2800153-q1
https://www.ti.com.cn/product/cn/tms320f2800152-q1?qgpn=tms320f2800152-q1
https://www.ti.com/lit/pdf/SPRSP68

1§ TEXAS TMS320F2800157-Q1, TMS320F2800157, TMS320F2800156-Q1, TMS320F2800155-Q1

INSTRUMENTS TMS320F2800155, TMS320F2800154-Q1, TMS320F2800153-Q1, TMS320F2800152-Q1
www.ti.com.cn ZHCSRN5B - JANUARY 2023 - REVISED NOVEMBER 2023

$$ = Wafer Fab Code (one or two characters)

TI F2800 # = Silicon Revision Code
157SPHP YM = 2-digit Year/Month Code
YMLLLL LLLL = Assembly Lot Code
S S = Assembly Site Code per QSS 005-120
$$# G4
G4 = ECAT
OK
Pin 1
] 9-6. PHP 33 (113 e 4515k
$$ = Wafer Fab Code (one or two characters)
TI F2800 # = Silicon Revision Code
157QPHPQ YM = 2-digit Year/Month Code
LLLL = Assembly Lot Code
YMLLLL y
S S = Assembly Site Code per QSS 005-120
$$# G4
G4 = ECAT
OK
Pin 1

/) 9-7. PHP &3t 51 (B AEC-Q100 1 ZGAIE )

$$ = Wafer Fab Code (one or two characters)

TI F2800 # = Silicon Revision Code
157EPHPQ YM = 2-digit Year/Month Code
LLLL = Assembly Lot Code
YMLLLLS S = Assembly Site Code per QSS 005-120
$$# G4
G4 = ECAT
OK
Pin 1

& 9-8. PHP #3& /33452 (&@id AEC-Q100 0 ZAiE )
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# = Silicon Revision Code

F28001 YM = 2-digit Year/Month Code
57QRHBQ LLLL = Assembly Lot Code
TIYMS# S = Assembly Site Code per QSS 005-120
LLLL G4
— G4 = ECAT
Pin 1
& 9-9. RHB #3354 (@id AEC-Q100 1 KIAiE )
R 9-1. IRARR
REVID(")
BABTIARE BT Mkl - OX5D00C &
= 0 0x0000 0001 GBI A LA TMX 30 .
A A 0X0000 0002 LT RAS I 4 6 TMX AT TMS B
.
B B 0x0000 0003 A BT A LA TMS 232,
() BT ID
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9.4 T H 5%

TI SRR EMIT R TR . T2 S TIPS ERe . BRI A i ok 07 S TR, HEER
C2000™ sgit 4z MCU HFTA Al TR AN AT, 151 C2000 SEi %] MCU - i A1 A HUiH -

TFRIE

Tl Resource Explorer
BRI AL | 555 A E TI Resource Explorer LA 5 S 79« e FISCRY

B TA

F ¥ C2000 MCU [#] C2000Ware
HI+ C2000™ MCU ff) C2000Ware #&— F 5 # AR M PAFAISCRYS |, 5 £ AT e i B AF T 1], ey
E T AR REIRE L RSB .

DigitalPower SDK

DigitalPower SDK & — &S &M RS mh 280y . TR RS , BER A GE4R 52T C2000 MCU 1%+
WRARGHIFF RIS, AE R TSR c it/ B B ERM BRI AR B IENH . 25 S 217 C2000 ¥
HLJE PR BLE (EVM) FIREERFLE T TORPHRE . S IRSGA . FENVA4 7 A A0 Toll L g% BT ) T1 Designs
(TID). DigitalPower SDK £ 7 %t By R A 7E T FH VPl 55 2% [ BT 75 (1) B A B8R

MotorControl SDK

MotorControl SDK {1 & — R4 K %A M AE M . T EAMSCRY , BER AT §E48 %2 T C2000 MCU {1 Ha AL 92 il
RO H R 38 TSR = A AL R . B A aTiE AT T C2000 LS I VEAL BIEL (EVM) B[] 44 F0 i
FF Tl BRsh A0 HoAd s L% 1 () T1 Designs (TID). MotorControl SDK 5 i 1 it B L% il I FH A8 T & FHFfili 5
BB BT R AT TR

Code Composer Studio™ £ & #1355 (IDE)

Code Composer Studio /& —#GE H T TI fda il g5 FAL #4818 T R 8% (IDE). E8 & —8EH IR MR
AR AR T E. Code Composer Studio fJ7E Windows®. Linux® Al macOS® i b F#. sk, afblidid
P51 https://dev.ti.com , 7E = H1f#i FH&. Code Composer Studio 2 F THLAL I C/IC++ Zmias. Vi LD 44
s DHM ISR, Wikes . MR T2 DLRAR 2 A Dh e . EOWLHT IDE $f 5] S8 58 oS A AR I R4S D 3R
BRI T BN LG A L LART e | T-. Code Composer Studio 5 [fi iR A<Ks Eclipse B AEHEZE LA 5
TI et ThRe MRS &, $eft T —F IRt E MR R K. BT = 1) Code Composer Studio FH Theia K]
FEPHELE | i FEM LR KRB /E = AT R

SysConfig R4HCE T H

SysConfig & — M2 EELHEFES , HTEEIIM. shk. Lkd. FREMHAZ. SysConfig 7T 8l
EEMHAE . RIS, DA E 2 E A8 2 RN . % TR AR C kU ARAS sC i
XA S AT R B (SDK) /RBIEC & A |, 8 T RCE & Hl#1F. SysConfig T..H £ H 2% £ £ H N\ 2
K pinmux 3E . SysConfig T HAE AT 2225 F8 P 4L /e CCS W, rT Ll dev.ti.com = THETTF .

f X SysConfig RAME THMEZ(EE | Wi RANE THITH.

C2000 =R TH

Tl 52X A REFHELIEN T TI C2000 &1 K #5-Fh il k7 AR o XL 7] R EA] C2000 &4 i & it
FEo NEULMZRTH , SRIENE =5 PEAE R, JF T HREIE R =Tk 2 IR
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UniFlash 37 (A7 T. A
UniFlash /& —#or T H , T GUIL 47 s A s D B BN/ R kAT S fs .
il

AT LA S “ Bt 5IFR 7 T R & R . X ST 1/O 20k 3345 BTG (1BIS) B2 AT A4 Hi
RiES (BSDL) M, HEAFFA I ABA | 3E 9 M B “Wit 5K K “¥it TR S0 E” 3
5

g3 |

R TRRIN7E 40 FIFH C2000 et hil 28 (MFHEAIMEBE | T FRR T SR Es I W5 o 388 3ok ) F 76 28 351 R Ry
TR S BRER R R AR PEEE | T 7 3RS 06 T C2000 falidzs ] 38 2 41 (¥4 77 7 H SEBR TR . X B B3I ¥ 5 5 7E ik
ST AR | R 4 R R B R bR AT . B e SRR R IR 25 R, 15U C2000™ S 45
MCU - S RERIES I3 £

9.5 XTI KF

FRWCOEERNER |, 75 PHE ti.com ERIEE ShoCIEIe . mith @y #EATIEMN , RV AT A i £ 8 5 Cdi
o ARESMEMELE | AR BT SO RS BT I ik

NG T A HAEERRS . AHICAM K LL AR B AR BRI BB SR .

iR

TMS320F280015x SEH MCU 2 iRFAN A T A R4 O I AT |, I TREH .

BARSEF M

TMS320F280015x LI 4% il #5 $: R 225 F M EIR T F280015x i % il % mh & MM T RG SR
5i. DhRe il WA g AR

CPU A/ #RE

TMS320C28x CPU Flis 4 %S #5H4H T TMS320C28x & MU 715 5 4 # g8 (DSP) K e 4bFE 28 (CPU) M
ILHESES . WS ISR T X DSP - a] FH [f17 B .

TMS320C28x # R 5 S HEH RS HEFMAE T TMU. VCU-II F1 FPU fnig Ze (K284, K& Mg 44,

gz 1]
C2000 S #EHIAMESH TG/ 41 T 28x DSP AN S H 16/ -
TAHEH

TMS320C28x il 4iti & 1. H v22.6.0.LTS Hl " #5 s/ 44 T T TMS320C28x (it 5 TR ( Al TIFRIC
it 5 RS EIE S as AR TR ) TESRARAE 2 5 S8 BARSCIF AR5 R 2

TMS320C28x it C/C++ 4miF a4 v22.6.0.LTS FI P 48N T TMS320C28x C/C++ Ziikas. hdmiFEain=
ANSI #5ifE C/C++ JEACHS | I A TMS320C28x #éf44E il TMS320 DSP I 4wiE = At .
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9.7 Bty

PowerPAD™, C2000™, TMS320C2000™, FAST™, Code Composer Studio™, and TI E2E™ are trademarks of

Texas Instruments.

Bosch® is a registered trademark of Robert Bosch GmbH Corporation.

Windows® is a registered trademark of Microsoft Corporation.

Linux® is a registered trademark of Linus Torvalds.

macOS® is a registered trademark of Apple Inc.

FT A e AR & B A E I .

9.8 BHIHES
Fr B (ESD) S BURXANME RS . AR (T1) B SOE I IE A 1 TR R AL BT SR B o SR AN 57 IR ) Ab 2

A RIZAETRFE | AT S AP HE LB

‘m ESD [M#ih /N2 S E N TERE RS |, KRB IAF IS RS2 AR IR P RE TR ) 2 2R | XRB IR E AN 2

BT AR FT R 2 S B R AT RS AR
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
F2800152QPHPRQ1 ACTIVE HTQFP PHP 48 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F2800
152QPHPQ
F2800152QRHBRQ1 ACTIVE VQFN RHB 32 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 F28001
52QRHBQ
F2800153QPHPRQ1 ACTIVE HTQFP PHP 48 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F2800
153QPHPQ
F2800153QRHBRQ1 ACTIVE VQFN RHB 32 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 F28001
53QRHBQ
F2800154QPHPRQ1 ACTIVE HTQFP PHP 48 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F2800 Samples
154QPHPQ
F2800154QPMRQ1 ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 00154QPMQ Samples
F28
F2800154QPNRQ1 ACTIVE LQFP PN 80 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 00154QPNQ
F28
F2800154QRHBRQ1 ACTIVE VQFN RHB 32 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 F28001 Samples
54QRHBQ
F2800155QPHPRQ1 ACTIVE HTQFP PHP 48 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40to 125 F2800 Samples
155QPHPQ
F2800155QPMRQ1 ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40to 125 00155QPMQ
F28
F2800155QPNRQ1 ACTIVE LQFP PN 80 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 00155QPNQ
F28
F2800155QRHBRQ1 ACTIVE VQFN RHB 32 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 F28001 Samples
55QRHBQ
F2800155SPHPR ACTIVE HTQFP PHP 48 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 F2800
155SPHP
F2800155SPMR ACTIVE LQFP PM 64 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 00155SPM
F28
F2800155SPNR ACTIVE LQFP PN 80 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 00155SPN
F28
F2800156EPHPQ1 ACTIVE HTQFP PHP 48 250 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 F2800
156EPHPQ
F2800156EPHPRQ1 ACTIVE HTQFP PHP 48 1000 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 F2800
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6
156EPHPQ
F2800156QPHPQ1 ACTIVE HTQFP PHP 48 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F2800
156QPHPQ
F2800156QPHPRQ1 ACTIVE HTQFP PHP 48 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F2800
156QPHPQ
F2800156QPMQ1 ACTIVE LQFP PM 64 160 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00156QPMQ
F28
F2800156QPMRQ1 ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00156QPMQ
F28
F2800156QPNQ1 ACTIVE LQFP PN 80 119 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00156QPNQ
F28
F2800156QPNRQ1 ACTIVE LQFP PN 80 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00156QPNQ Samples
F28
F2800156QRHBRQ1 ACTIVE VQFN RHB 32 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 F28001
56QRHBQ
F2800157EPHPQ1 ACTIVE HTQFP PHP 48 250 RoHS & Green NIPDAU Level-3-260C-168 HR  -40 to 150 F2800 Samples
157EPHPQ
F2800157EPHPRQ1 ACTIVE HTQFP PHP 48 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 150 F2800
157EPHPQ
F2800157QPHPQ1 ACTIVE HTQFP PHP 48 250 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 125 F2800
157QPHPQ
F2800157QPHPRQ1 ACTIVE HTQFP PHP 48 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40to 125 F2800 Samples
157QPHPQ
F2800157QPMQ1 ACTIVE LQFP PM 64 160 RoOHS & Green NIPDAU Level-3-260C-168 HR -40to 125 00157QPMQ Samples
F28
F2800157QPMRQ1 ACTIVE LQFP PM 64 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00157QPMQ
F28
F2800157QPNQ1 ACTIVE LQFP PN 80 119 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00157QPNQ
F28
F2800157QPNRQ1 ACTIVE LQFP PN 80 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00157QPNQ
F28
F2800157QRHBRQ1 ACTIVE VQFN RHB 32 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 F28001
57QRHBQ
F2800157SPHP ACTIVE HTQFP PHP 48 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F2800
157SPHP
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6)
F2800157SPHPR ACTIVE HTQFP PHP 48 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 F2800
157SPHP
F2800157SPM ACTIVE LQFP PM 64 160 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00157SPM
F28
F2800157SPMR ACTIVE LQFP PM 64 1000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00157SPM
F28
F2800157SPN ACTIVE LQFP PN 80 119 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00157SPN
F28
F2800157SPNR ACTIVE LQFP PN 80 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 00157SPN
F28

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.
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Important Information and Disclaimer:The information provided on this page represents TlI'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 TMS320F2800155, TMS320F2800155-Q1, TMS320F2800157, TMS320F2800157-Q1 :
o Catalog : TMS320F2800155, TMS320F2800157

o Automotive : TMS320F2800155-Q1, TMS320F2800157-Q1

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
oo & 0l0 6060 T
ol |eo e | Bo ‘l"
. DiaRriit!er ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
Q1 : Q2 Q1 : ﬁ
Q3 : Q4 Q3 : User Direction of Feed
— |
Pocket alugdrants
*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)
F2800152QPHPRQ1 HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2
F2800152QRHBRQ1 VQFN RHB 32 3000 330.0 124 5.3 5.3 11 8.0 | 12.0 Q2
F2800153QPHPRQ1 HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 1.5 12.0 | 16.0 Q2
F2800153QRHBRQ1 VOQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
F2800154QPHPRQ1 HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2
F2800154QPMRQ1 LQFP PM 64 1000 330.0 24.4 130 | 13.0 | 2.1 | 16.0 | 24.0 Q2
F2800154QPNRQ1 LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 2.0 240 | 240 Q2
F2800154QRHBRQ1 VOQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
F2800155QPHPRQ1 HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2
F2800155QPMRQ1 LQFP PM 64 1000 330.0 24.4 130 | 13.0 | 2.1 | 16.0 | 24.0 Q2
F2800155QPNRQ1 LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 2.0 240 | 240 Q2
F2800155QRHBRQ1 VOQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
F2800155SPHPR HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2
F2800155SPMR LQFP PM 64 1000 330.0 24.4 130 | 13.0 | 2.1 | 16.0 | 24.0 Q2
F2800155SPNR LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 2.0 240 | 240 Q2
F2800156EPHPRQ1 HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2

Pack Materials-Page 1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

F2800156QPHPRQ1 HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2
F2800156QPMRQ1 LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
F2800156QPNRQ1 LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 2.0 24.0 | 240 Q2
F2800156QRHBRQ1 VOQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
F2800157EPHPRQ1 HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2
F2800157QPHPRQ1 HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2
F2800157QPMRQ1 LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
F2800157QPNRQ1 LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 2.0 24.0 | 240 Q2
F2800157QRHBRQ1 VQFN RHB 32 3000 330.0 12.4 5.3 53 11 8.0 12.0 Q2

F2800157SPHPR HTQFP PHP 48 1000 330.0 16.4 9.6 9.6 15 12.0 | 16.0 Q2

F2800157SPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2

F2800157SPNR LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 2.0 24.0 | 240 Q2

Pack Materials-Page 2
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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)
F2800152QPHPRQ1 HTQFP PHP 48 1000 336.6 336.6 31.8
F2800152QRHBRQ1 VQFN RHB 32 3000 367.0 367.0 35.0
F2800153QPHPRQ1 HTQFP PHP 48 1000 336.6 336.6 31.8
F2800153QRHBRQ1 VQFN RHB 32 3000 367.0 367.0 35.0
F2800154QPHPRQ1 HTQFP PHP 48 1000 336.6 336.6 31.8
F2800154QPMRQ1 LQFP PM 64 1000 336.6 336.6 41.3

F2800154QPNRQ1 LQFP PN 80 1000 367.0 367.0 55.0
F2800154QRHBRQ1 VQFN RHB 32 3000 367.0 367.0 35.0
F2800155QPHPRQ1 HTQFP PHP 48 1000 336.6 336.6 31.8
F2800155QPMRQ1 LQFP PM 64 1000 336.6 336.6 41.3

F2800155QPNRQ1 LQFP PN 80 1000 367.0 367.0 55.0
F2800155QRHBRQ1 VQFN RHB 32 3000 367.0 367.0 35.0

F2800155SPHPR HTQFP PHP 48 1000 336.6 336.6 31.8
F2800155SPMR LQFP PM 64 1000 336.6 336.6 41.3
F2800155SPNR LQFP PN 80 1000 367.0 367.0 55.0

F2800156EPHPRQ1 HTQFP PHP 48 1000 336.6 336.6 31.8
F2800156QPHPRQ1 HTQFP PHP 48 1000 336.6 336.6 31.8
F2800156QPMRQ1 LQFP PM 64 1000 336.6 336.6 41.3

Pack Materials-Page 3
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
F2800156QPNRQ1 LQFP PN 80 1000 367.0 367.0 55.0
F2800156QRHBRQ1 VQFN RHB 32 3000 367.0 367.0 35.0
F2800157EPHPRQ1 HTQFP PHP 48 1000 336.6 336.6 31.8
F2800157QPHPRQ1 HTQFP PHP 48 1000 336.6 336.6 31.8
F2800157QPMRQ1 LQFP PM 64 1000 336.6 336.6 41.3
F2800157QPNRQ1 LQFP PN 80 1000 367.0 367.0 55.0
F2800157QRHBRQ1 VQFN RHB 32 3000 367.0 367.0 35.0
F2800157SPHPR HTQFP PHP 48 1000 336.6 336.6 31.8
F2800157SPMR LQFP PM 64 1000 336.6 336.6 41.3
F2800157SPNR LQFP PN 80 1000 367.0 367.0 55.0
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TRAY
L - Outer tray length without tabs & KO -
< > Outer
tray
++++++++++++++ 4+ heignt
1+ +++++++++++++ 4+ '
= W-
+++++++++++ + + + 1+ ||outer
+++++++++++++++RH™
= width
> | |
T +++++ w5+ +++++++ .
! 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)
(4]
F2800156EPHPQ1 PHP HTQFP 48 250 10x 25 150 315 | 135.9 | 7620 | 12.2 11.1 | 11.25
F2800156QPHPQ1 PHP HTQFP 48 250 10x 25 150 315 | 135.9 | 7620 | 12.2 11.1 | 11.25
F2800156QPMQ1 PM LQFP 64 160 8X 20 150 315 | 1359 | 7620 | 15.2 13.1 13
F2800156QPNQ1 PN LQFP 80 119 7X17 150 315 | 1359 7620 | 17.9 14.3 | 13.95
F2800157EPHPQ1 PHP HTQFP 48 250 10x 25 150 315 [ 135.9 | 7620 | 12.2 11.1 | 11.25
F2800157QPHPQ1 PHP HTQFP 48 250 10x 25 150 315 | 135.9 | 7620 | 12.2 11.1 | 11.25
F2800157QPMQ1 PM LQFP 64 160 8X 20 150 315 | 1359 | 7620 | 15.2 13.1 13
F2800157QPNQ1 PN LQFP 80 119 7X17 150 315 | 1359 7620 | 17.9 14.3 | 13.95
F2800157SPHP PHP HTQFP 48 250 10x 25 150 315 | 135.9 | 7620 | 12.2 11.1 | 11.25
F2800157SPM PM LQFP 64 160 8X 20 150 315 | 135.9 | 7620 | 15.2 13.1 13
F2800157SPN PN LQFP 80 119 7X17 150 315 | 1359 | 7620 | 17.9 14.3 | 13.95

Pack Materials-Page 5



GENERIC PACKAGE VIEW
PHP 48 TQFP - 1.2 mm max height

7 x 7, 0.5 mm pitch QUAD FLATPACK

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4226443/A
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PACKAGE OUTLINE

PHPOO048E PowerPAD™ HTQFP - 1.2 mm max height
]
NOTE 3
48 37
PNtD— [T 00TTANTN
7 N
1 \b — 136
[ —
—/ —1
[ —
[ —
. — .
5 SR
NOTE 3 | —
[
[
[
[

7
(€

/

— —
3.62 —/] — GAGE PLANE
315 — 49 —

— —1

— —1

| E— —1

— —1

10—} 136
DR ATRRRT
48 362 37
315 4X (0.25) NOTE 5

=
‘L 0.15

0.05

| 075
0.45

DETAIL A
TYPICAL

4226616 /A 02/2021

NOTES:

[E=N

per ASME Y14.5M.

exceed 0.15 mm per side.
. Reference JEDEC registration MS-026.
. Feature may not be present.

[S21 =N w N

. This drawing is subject to change without notice.
. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

PowerPAD is a trademark of Texas Instruments.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

INSTRUMENTS
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EXAMPLE BOARD LAYOUT

PHPOO048E PowerPAD™ HTQFP - 1.2 mm max height
([de.5)
NOTE 10
(3.62)
SYMM
48 (L 37

SOLDER MASK
DEFINED PAD

|
48X (1.6) i A —~
O LI ooy
|
|
|
|
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METAL COVERED
BY SOLDER MASK

13 L——L (1.1 TYP)

SEE DETAILS |
(8:5)
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EXPOSED METAL SHOWN
SCALE:8X
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METAL SOLDER MASK

/ OPENING

|

|

EXPOSED METAL |

\\' |
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EXPOSED METAL |
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OPENING

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

| SOLDER MASK
I

-

I
I
|
|
|
I
|
I
|
I
|
|
=

SOLDER MASK
DEFINED

4226616 /A 02/2021

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. 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. SLMA002 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).
9. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
10. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN

PHPOO048E PowerPAD™ HTQFP - 1.2 mm max height
(3.62)
BASED ON
0.125 THICK STENCIL
SYMM SEE TABLE FOR
DIFFERENT OPENINGS
48 37 FOR OTHER STENCIL

‘ THICKNESSES
48X (1.6) ﬁ ‘ T
ji *************** e o ity .

METAL COVERED
BY SOLDER MASK

e b e e o i:‘:]%
f% 1 —
48X (0.3) | ‘ |
e e O/ T — —
%; \ i:] (8.5)
¢t ——=1-— - — - ===
T ES
oo \ ; i
1% oo le d 0 s
T : i ——
B e G ===t
(R0.05) TYP | e A
I

13 24

F;;A
®
&
B

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 4.05 X 4.05
0.125 3.62 x 3.62 (SHOWN)
0.150 3.30 x 3.30
0.175 3.06 x 3.06

4226616 /A 02/2021

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PNOOSOA

PACKAGE OUTLINE
LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

12.2

PIN 11D

11.8

61

1

NN RRN RN R RTAAAR

N\

1 %HHHHHHHHHHHHHHHHHHH

N

AU R

14.2

138 TYP

V4

76X -

NI ITTTUTTUOUUUIIU

4X|9.5

41

| o027
80X 517

[ Jo.080 [c|A[B]

— 1.6 MAX

(0.13) TYP ;/ [

UL S,

SEATING PLANE

L 0.05 MIN

DETAIL A

TYPICAL

4215166/A 08/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. Reference JEDEC registration MS-026.
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EXAMPLE BOARD LAYOUT
PNOOSOA LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

SYMM

oxan—1 ORI :

11

— ==
80X (0.3) T % ! %
|
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——
==
76X (0.5) r
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8
|
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|
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|
|
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|
|
L (13.4)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X

0.05 MAX
EXPOSED METAL ALL AROUND EXPOSED METAL 0.05 MIN
\\ ALL AROUND
777777777777 {

N
METAL SOLDER MASK SOLDER MASKJ XMETAL UNDER
OPENING SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4215166/A 08/2022

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
6. For more information, see Texas Instruments literature number SLMAO04 (www.ti.com/lit/sima004).
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EXAMPLE STENCIL DESIGN
PNOOSOA LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

S\((LMM
80 | 61
oves - HHHREREHORAA - ——— T
Ll% | 60
80X (0.3)T % i %
JE== i ==
76X (0.5) T % 77777777 - % 778EMM
(13.4)

(R0.05) TYP — %
——

=
=
==
—
-
==

|
.

B

|
|
|
|
| |
L (13.4) 4

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:6X

4215166/A 08/2022

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RHB 32 VQFN - 1 mm max height

5x 5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224745/A
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PACKAGE OUTLINE
RHB0O032U VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

[ 0.1 MIN
(0.13) 4 t

SECTION A-A
TYPICAL

0.8
B B~ R R = = =

000 037401 ———=
rizx-—ﬂ
| | ] (0.2) TYP
9| | ||16 EXPOSED ﬁ
O 197 1O 107 T |
26x[05] J U U UIU U U LJ/ THERMAL PAD ‘
8 |
- 5> { 1 Cdar (0.16) TYP D
- B> i R=c! %3
- | o >
2X A A
@ a?,a*,i,i‘&,i,gkgk,jww‘ D
o) ‘ (IJ D
D) ! q D
= | 4 Lo >
- 1E>\ % (d2a $0.1@CAB D
| ‘ 0.050 |C
ANANARARARARARA
PIN 1 ID— 32 { 25
(45° X 0.3) o SYMM 05
(T\'(P ¢ 32X 03 ==

4225709/C 01/2021

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT

RHB0O032U VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
@s.7)
S\ELMM
32 ‘ 25
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LAND PATTERN EXAMPLE
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|

|
EXPOSED/

METAL |
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OPENING —

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
4225709/C_01/2021

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

i
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EXAMPLE STENCIL DESIGN
RHB0O032U VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

74% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4225709/C 01/2021

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

INSTRUMENTS
www.ti.com




PMOO64A

PACKAGE OUTLINE
LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

PIN 11D

J

NOTE 3
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NOTE 3
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SEE DETAIL A
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DETAIL A
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— 0.05 MIN

4215162/A 03/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.
4. Reference JEDEC registration MS-026.
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EXAMPLE BOARD LAYOUT
PMOO64A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK
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SOLDER MASK DETAILS
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. For more information, see Texas Instruments literature number SLMA004 (www.ti.com/lit/sima004).
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EXAMPLE STENCIL DESIGN
PMOO64A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4215162/A 03/2017

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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