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HHEE

B
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SR O

MSPMOL2228SPN
MSPMO0L2227SPN
MSPMOL1228SPN
MSPMOL1227SPN

PN ( LQFP , 80 )

14mm x 14mm

MSPMOL2228SPM
MSPMOL2227SPM
MSPMOL1228SPM
MSPMOL1227SPM

PM (LQFP , 64)

12mm x 12mm

MSPMOL2228SPT
MSPMOL2227SPT
MSPMOL1228SPT
MSPMOL1227SPT

PT (LQFP , 48)

9mm x 9mm

MSPMOL2228SRGZ
MSPMOL2227SRGZ
MSPMOL1228SRGZ
MSPMOL1227SRGZ

RGZ ( VQFN , 48)

7mm X 7mm

MSPMOL1228SRHB
MSPMOL1227SRHB

RHB ( VQFN , 32)

5mm x 5mm

MSPMOL1228SRGE
MSPMOL1227SRGE

RGE ( VQFN , 24 )

4mm x 4mm

(1) FAREZER , HSHT 12,
(2) BT (K x5 ) NARMEIF AT (S )
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T | COMPO
w
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= 15.ch IOMUX _
SDA, SCL 12C0 o =
SDA, sCL <= 12C1 R 1 Ole—» TMAO K=—D>
SDA, SCL 12C2 g | VBAT } VAN =
= | } SYSCTL j SYSCTL Q
| | o
| T .
i i ] 2 TIMGO —
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BACKUP ISLAND ! 4
o
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L \ | TIMG4
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o
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|
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|
T .
LEGEND 4} 4} COMPQO includes an 8b
LFXIN, LFXOUT HFXIN, HFXOUT reference DAC

PD1, CPU ACCESS ONLY
PD1, CPU/DMA ACCESS
PD1/PDO, CPU/DMA ACCESS
PDO, CPU/DMA ACCESS

PDB, BACKUP (VBAT) DOMAIN

LFCLK_IN
VBAT

HFCLK_IN, ROSC
CLK_OUT, FCC_IN
VDD, VSS
VCORE, NRST

& 4-1. MSPMOLx22x T § 7 HE B

POCI, PICO, SCK, CSx
POCI, PICO, SCK, CSx

26-CH (EXT) AO_x

VREF+, VREF-

COMP_OUT

4-CH, FAULT

2-CH

2-CH
2-CH

2-CH, QEI/HALL

2-CH
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Optional biasing

t
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><\
S
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T I AN oot 53 8.29 izﬂg%% (TIMX)..ooimiiriiiica gg
710 BbebdiRs 54 B.30 LD ettt
7.11 ;fjéyljé)% ................................................................. 56 B3V EPRIER 90
7142 KA 2 45 L VBOOST oo 58 8.32 iﬁﬁ)}/$ﬁﬁtﬂ B e 91
TABADC oo 58 8.33 HE AT R IR I T e 92
TAGIEFE IR oo 60 8.34 51 FINBAZST (BSL)wvvvvvvvvvvsrri 92
T A5 VREF ... 61 8.35 B R, 92
TA6 HIEEE (COMP) oo 62 8.36 BT ceeceeeeee et 93
2% 4 o] o TS 63 9 REF TG R e 94
TAB M2 e 65 TR i) v S 94
TAD P e B6 10 BRI SRS I oo 96
T.20 UART e e 68 R NEE =127 R 96
.20 TIMX oottt e e 68 10,2 BT 22T oo, 96
722 TRNG ‘\ ................................................................. 68 103 Iﬂ‘%i—};}/‘\”ﬁ: .............................................................. 97
723 YRR s 69 104 SRS oo 97
CES 170 s 70 TR S s R 97
8. INRETTHERE 70 T XN 51 8
8.2 CPU.; ....................................................................... 72 107 Spdh e 98
8.3 TFBII oo 2 108 REEZE oo 98
8.4 ﬁé’lﬁ ....................................................................... 74 11 1%‘1/]—53%%% _________________________________________________________________ 98
8.5 HVE AT TE (PMU)..veoeeeeeeeeeeeeeeeeeeeeeeeeen e 75 <
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5 FEHEE
R 5-1. B LEEE
3y =] UART/I2C/
FHEATR SRAM QUAL LCD |SPI VBAT) | ADC &% | GPIO .
(KB)

MOL2228QPNQ1 256/32 Q 2 5/3/2 2 26 73

MOL2227QPNQ1 128/32 Q 2 5/3/2 B 26 73 80 LQFP
MOL1228QPNQ1 256/32 Q - 5/3/2 =2 26 73 [14mm x 14mm]
MOL1227QPNQ1 128/32 Q - 5/3/2 I3 26 73

MOL2228QPMQ1 256/32 Q B 5/3/2 B 26 59

MOL2227QPMQ1 128/32 Q B 5/3/2 I 26 59 64 LQFP
MOL1228QPMQ1 256/32 Q - 5/3/2 B 26 59 [12mm x 12mm]
MOL1227QPMQ1 128/32 Q - 5/3/2 2 26 59

MOL2228QPTQ1 256/32 Q 2 5/3/2 2 21 43

MOL2227QPTQ1 128/32 Q I3 5/3/2 B 21 43 48 LQFP
MOL1228QPTQ1 256/32 Q - 5/3/2 I3 21 43 [9mm x 9mm]
MOL1227QPTQ1 128/32 Q - 5/3/2 I3 21 43
MOL1228QRGZQ1 256/32 Q - 5/3/2 = 21 43 48 VQFN
MOL1227QRGZQ1 128/32 Q - 5/3/2 I3 21 43 [7mm x 7mm]@
MOL1228QRHBQ1 256/32 Q - 4/3/2 - 13 28 32 VQFN
MOL1227QRHBQ1 128/32 Q - 4/3/2 - 13 28 [5mm x 5mm]@
MOL1228QRGEQ1 256/32 Q - 4/3/2 - 9 20 24 VQFN
MOL1227QRGEQ1 128/32 Q - 4/3/2 - 9 20 [4mm x 4mm]@)

(1) T &M IR VBAT SR BA 48 M ElE £ 51 I 2.
(2) 24 3114, 32 51N 48 511 VQFN 34 BAT Al MR i .«

5.1 SF LA
3
256 KB
I | | | | | | | | | | |
128 KB
I | | | | | | | | | | |
24-pin 32-pin 48-pin 48-pin 64-pin 80-pin >
VQFN VQFN VQFN LOFP LQFP LQFP
B 5-1. 28 BRI
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* 6-2. 5|1 (RGE. PM. PN,

RHB. PT. RGZ 3 )

IOMUX ADDR
NRST (4F1OMUX 1) 0 |
2 3 4 4 38 6 |NRST 2
WAKE (4 1OMUX 2) 0 |
PAO 1 10
UARTO_TX 2 0
12C0_SDA 3 10D
TIMAO_CO 4 10
PAO TIMA_FAL1 5 |
24 1 1 1 33 1 | piNemt FCC_IN 6 | o%%()sv
0x40428000 TIMG8_C1 7 10
TIMG12_CO0 8 10
TIMGO_CO 9 10
BSLSDA ({F1OMUX1)0 | 10D
WAKE (4FIOMUX 2) 0 |
PA1 1 10
UARTO_RX 2 |
12C0_SCL 3 10D
TIMAO_C1 4 10
TIMA_FAL2 5 |
PAT TIMG8_IDX 6 | oDIO ( 5V
! 2 2 2 % 2 |PiNcm2 TIMG8_CO 7 10 IR )
0x40428004 -
TIMG12_Cf 8 10
TIMGO_C1 9 10
SPI0_CS3 10 10
BSLSCL (4£10MUX1)0 | 10D
WAKE (4FIOMUX 2) 0 |
PA2 1 10
TIMG8_C1 2 10
SPI0_CSO 3 10
TIMG5_C1 4 10
SPI1_CS0 5 10
PA2 TIMAO_C3N 6 0 SDIO ( #7
° ° 8 8 2 10 |PINCM7 TIMAO_C2N 7 o} )
0x40428018 =
TIMA_FALO 8 |
TIMA_FAL1 9 |
UART4_CTS 10 |
TIMAO_CO 11 10
ROSC (4 IOMUX 1) 0 A

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: MSPMO0L2228-Q1 MSPMO0L2227-Q1 MSPMOL1228-Q1 MSPMOL1227-Q1

R 13

English Data Sheet: SLASFB5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mspm0l2228-q1?qgpn=mspm0l2228-q1
https://www.ti.com.cn/product/cn/mspm0l2227-q1?qgpn=mspm0l2227-q1
https://www.ti.com.cn/product/cn/mspm0l1228-q1?qgpn=mspm0l1228-q1
https://www.ti.com.cn/product/cn/mspm0l1227-q1?qgpn=mspm0l1227-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSWB9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWB9A&partnum=MSPM0L2228-Q1
https://www.ti.com.cn/product/cn/mspm0l2228-q1?qgpn=mspm0l2228-q1
https://www.ti.com.cn/product/cn/mspm0l2227-q1?qgpn=mspm0l2227-q1
https://www.ti.com.cn/product/cn/mspm0l1228-q1?qgpn=mspm0l1228-q1
https://www.ti.com.cn/product/cn/mspm0l1227-q1?qgpn=mspm0l1227-q1
https://www.ti.com/lit/pdf/SLASFB5

MSPMOL2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1
ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024

I

TeExAS
INSTRUMENTS

www.ti.com.cn
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RGE RHB RGZ PT PM PN |oil|ﬂjﬂf|f‘él(;/ 55 IomMux &5 ]
B | 3w | s | s | s | s | NN RSS! 7 PF #1
PA3 1 10
TIMG8_CO 2 10
SPI0_CS1 3 10
12C1_SDA 4 10D
TIMAO_C1 5 10
PA3 COMPO_OUT 6 0 LFSSIO
6 7 9 9 43 " PINCM8 TIMG5 Co 7 10 ( HwitE )
0x4042801c =
TIMAO_C2 8 10
UART2_CTS 9 |
UART1_TX 10 o
SPI0_CS3 11 10
LFXIN (4 IOMUX 1) 0 A
PA4 1 10
TIMG8_C1 2 10
SPI0_POCI 3 10
12C1_SCL 4 10D
TIMAO_CIN 5 0
PA4
O e i
0x40428020 -
TIMAO_C3 8 10
UART2_RTS 9 o
UART1_RX 10 |
SPI0_CS0 11 10
LFXOUT (I 1IOMUX 1) 0 A
PAS5 1 10
TIMG8_CO 2 10
SPI0_PICO 3 10
12C1_SDA 4 10D
TIMGO_CO 5 10
PAS
9 11 11 45 13 |PINCM10 :ﬁACgLNCO (73 |Io SDE)M%
0x40428024 -
TIMA_FAL1 8 |
UARTO_CTS 9 |
UART4_RTS 10 o
UART1_TX 11 o
HFXIN (4 IOMUX 1) 0 A
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13 TEXAS MSPMOL2228-Q1, MSPMOL2227-Q1

INSTRUMENTS MSPMOL1228-Q1, MSPMOL1227-Q1
www.ti.com.cn ZHCSWBOA - MAY 2024 - REVISED NOVEMBER 2024
# 6-2. 5| 1/B#: ( RGE. PM. PN. RHB. PT. RGZ &%) (4t)
IOMUX ADDR
PAG 1 10
TIMG8_C1 2 10
SPI0_SCK 3 10
12C1_SCL 4 IoD
TIMGO_C1 5 10
PAG HFCLK_IN 6 [ SDIO ( #5
10 12 12 46 14 |piINCM11 TiGa Gl - o )
0x40428028 -
TIMA_FALO 8 !
UARTO_RTS 9 0
TIMAO_G2N 10 o
UART1_RX 11 !
HFXOUT (4 1OMUX 1) 0 A
PA7 1 10
COMPO_OUT 2 0
CLK_OUT 3 0
TIMG8_CO 4 10
TIMAO_C2 5 10
PAT TIMG8_IDX 6 | LFSSIO
" 13 3 49 17 |PINCM14 TIMG5_C1 7 10 ( it )
0x40428034 =
TIMAO_C1 8 10
SPI0_CS2 9 10
FCC_IN 10 !
SPI0_POCI 11 10
TIOO (4F IOMUX 1) 0 !
PAS 1 10
UART1_TX 2 0
SPI0_CSO 3 10
12C0_SDA 4 IoD
TIMAO_CO 5 10
PA8 TIMA_FAL2 6 | SDIO ( f7
12 10 1° > 22 |PINCM19 TIMA_FALO 7 I )
0x40428048 -
SPI0_CS3 8 10
TIMG5_C1 9 10
HFCLK_IN 10 !
UARTO_RTS 11 0
LCDO (4 1OMUX 1) 0 A
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I

TeExAS
INSTRUMENTS

www.ti.com.cn

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

RGE RHB RGZ PT PM PN Iozﬂfff‘é’m Be IOMUX B pp——
Gl Gl Gl Gl 3k 31 |OMUX ADDR £ PF RH
PA9 1 10
UART1_RX 2 I
SPI0_PICO 3 10
12C0_SCL 4 IOD
TIMAO_CON 5 o]
PA9 CLK_OUT 6 0 SDIO ( 45
8 3 7 " % 23 |PINCM20 TIMAO_C1 7 10 )
0x4042804c -
RTC_OUT 8 o]
TIMG5_CO 9 10
UART4_RTS 10 o]
UARTO_CTS 11 I
LCD1 (dE1OMUX 1) 0 A
PA10 1 10
UARTO_TX 2 o
SPI0_POCI 3 10
12C0_SDA 4 (o]}
TIMAO_C2 5 10
PA10 CLK_ouT 6 o]
9 14 18 18 56 28 |pINCM25 TIMGO_CO 7 10 HDI%()%MIZ
0x40428060 12C1_SDA 8 10D
TIMG12_C0 9 10
TIMA_FAL1 10 I
BSLTX (4E1OMUX 1)0 o]
WAKE (4E10MUX 2)0 I
LCD2 (4E1OMUX3)0 A
PA11 1 10
UARTO_RX 2 I
SPI0_SCK 3 10
12C0_SCL 4 oD
TIMAO_C2N 5 o]
PA11 COMPO_OUT 6 o]
10 15 19 19 57 29 |pINCM26 TIMGO_C1 7 10 HD'%() g
0x40428064 12C1_SCL 8 oD
TIMG12_C1 9 10
TIMA_FALO 10 I
BSLRX (4E1OMUX 1)0 I
WAKE (dE1IoMUX 2) 0 I
LCD3 (dEI1OMUX 3) 0 A
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13 TEXAS

INSTRUMENTS

www.ti.com.cn

MSPMO0L2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1
ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

RGE RHB RGZ PT PM PN |oi[|55ﬂleﬁlc;/ e IOMUX LA P
A | s | s | 3w | S | S | SR Ao 7 PF S
PA12 1 10
UART3_CTS 2 !
SPI0_SCK 3 10
COMPO_OUT 4 o
TIMAO_C3 5 10
FCC_IN 6 !
PA12 TIMGO_CO 7 10 SDIO ( f7
16 27 2 5 41 |PINCM38 SPI1_CS1 8 10 )
0x40428094 -
SPI0_CS1 9 10
UART2_CTS 10 !
UART1_CTS 11 |
LCD11 (4 1IOMUX 1) 0 A
R33 (4 1IOMUX 2) 0 A
A_18 (F1IOMUX 3)0 A
PA13 1 10
UART3_RTS 2 o
SPI0_POCI 3 10
UART3_RX 4 !
TIMAO_C3N 5 o
RTC_OUT 6 o
PAT3 TIMGO_C1 7 10
17 28 28 6 42 |pinem3g SPI1_CS0 8 10 SD‘{E)( o
0x40428098 SPI0_CS3 9 10
UART2_TX 10 o
UART1_RTS 1 o
LCD12 (4F1IOMUX 1) 0 A
LCDCAPO (4F1OMUX 2) 0 A
A_17 (£ 1IOMUX 3) 0 A
COMPO_IN2- (4F 1OMUX 4) 0 A
PA14 1 10
UARTO_CTS 2 |
SPI0_PICO 3 10
UART3_TX 4 o
TIMG12_C0 5 10
CLK_OuT 6 o
PA14 TIMG12_C1 7 10 SDIO ( #7
18 2 29 7 43 IPINCM40 SPI1_CS2 8 10 )
0x4042809c
SPI0_CS2 9 10
UART2_RX 10 |
LCD13 (£ 1IOMUX 1) 0 A
LCDCAP1 (4 1IOMUX 2) 0 A
A_16 (9F1IOMUX 3)0 A
COMPO_IN2+ (4EIOMUX 4 ) 0 A
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MSPMOL1228-Q1, MSPMOL1227-Q1
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I

TeExAS
INSTRUMENTS

www.ti.com.cn

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

RGE RHB RGZ PT PM PN | Oilllﬁﬂflféle ; f5e 1I0MUX He pp——
Gl Gl Gl Gl G i) |OMUX ADDR B PF el
PA15 1 10
UARTO_RTS 2 0
SPI1_CS2 3 10
12C1_SCL 4 10D
TIMAO_C2 5 10
PA15 12C2_SCL 6 10D )
1 19 30 30 8 44 | pINeMa TIMG8_IDX 7 | SD}'}; )( 2
0x404280a0 TIMG12_CO 8 10
LCDEN 9 A
UART2_RTS 10 0
LCD14 (JE10MUX 1) 0 A
A_15 (3E1IOMUX 2) 0 A
COMPO_IN3+ (JE10MUX 3) 0 A
PA16 1 10
COMPOQ_OUT 2 0
SPI1_POCI 3 10
12C1_SDA 4 10D
TIMAO_C2N 5 0
PA16
12 20 31 31 9 45 | pINCM42 ::Zgé_lsl\jDA j IOID SD."; )( g
0x404280a4 -
TIMG12_C1 8 10
LCDSON 9 10
UART2_CTS 10 I
LCD15 (e 10MUX 1) 0 A
A_14 (dF1OMUX2)0 A
PA17 1 10
UART1_TX 2 0
SPI1_SCK 3 10
12C1_SCL 4 10D
TIMAQ_C3 5 10
TIMG5_CO 6 10
PA17 TIMG8_CO 7 10 SDIO ( A%
13 21 32 32 10 54 5334“3@%00 TIMG12_Co 5 o ;@zﬁé;ﬁ%@ )
SPI0_CS1 9 10
LCDLFCLK 10 10
WAKE (4 10MUX 1) 0 I
LCD16 (4 10MUX 2) 0 A
A_13 (4 10MUX 3) 0 A
COMPOQ_IN1- (4 10MUX 4) 0 A
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13 TEXAS

INSTRUMENTS

www.ti.com.cn

MSPMO0L2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1
ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

IOMUX ADDR
PA18 1 10
UART1_RX 2 I
SPI1_PICO 3 10
12C1_SDA 4 IOD
TIMAO_C3N 5 o
TIMG5_C1 6 10
PA1S TIMG8_C1 7 10 SDIO { A
14 22 33 33 11 55 | PINCM50 TIMG12_C1 8 10 W T HE 1
0x404280c4 SPI0_CS0 9 10 PRAERCE )
LCDEN 10 A
BSL_invoke (4F10MUX 1) 0 I
WAKE (4F10MUX 2)0 I
LCD17 (4 IOMUX 3) 0 A
A_12 (JE10MUX 4 ) 0 A
COMPO_IN1+ (dEIOMUX 5) 0 A
PA19 1 10
SWDIO 2 10
PA19 SPI1_POCI 3 10 SDIO ( #7
15 23 34 34 12 56 PINCM51 Vi
O0x40428068 12C1_SDA 4 10D )
TIMAO_C2 5 10
TIMGO_CO 6 10
PA20 1 10
SWCLK 2 I
PA20 SPH_SCK 3 10 SDIO ( }7
16 24 35 35 13 57 | PINCM52
Ox4042800C 12C1_SCL 4 IOD i)
TIMAO_C2N 5 o
TIMGO_C1 6 10
PA21 1 10
UART2_TX 2 o]
SPI0_CS3 3 10
UART1_CTS 4 I
TIMAO_CO 5 10
PA1 TIMG4_CO 6 10
17 25 39 39 17 61 |pINCMSE SPI1_CS1 7 10 SD‘{";)(**
0x404280dc UART2_CTS 8 I
UART4_RTS 9 o
TIMG8_CO 10 10
LCD21 (4F10MUX 1) 0 A
A8 (4F10MUX 2)0 A
VREF- (dE1IOMUX 3) 0 A
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MSPMOL2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1
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I

TeExAS
INSTRUMENTS

www.ti.com.cn

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

RGE | RHB | RGZ PT PM PN Iozﬂfff‘é’m #E IOMUX B3 | prmnm
El): Gl Gl Ell: ElY: Gl JOMUX ADDR B PF RE
PA22 1 10
UART2_RX 2 |
SPI0_CS2 3 10
UART1_RTS 4 )
TIMAO_CON 5 )
PA22 TIMG4_C1 6 10 SDIO ( £
18 2 40 40 18 62 | PINCMS57 TIMAO_C1 7 10 )
0x404280€0 -
CLK_OUT 8 o
12C0_SCL 9 10D
TIMG8_C1 10 10
LCD22 (9 1OMUX 1) 0 A
AT (9 10MUX 2 ) 0 A
PA23 1 10
UART2_TX 2 )
SPI0_CS3 3 10
12C2_SCL 4 10D
TIMAO_C3 5 10
PA23 TIMG8_CO 6 10 SDIO ( #5
9 2 3 3 24 72 |PINCM67 TIMG5_CO 7 10 )
0x40428108 =
UART3_CTS 8 |
TIMGO_CO 9 10
SPI1_CSt 10 10
LCD25 (9 1OMUX 1) 0 A
VREF+ (4 IOMUX 2 ) 0 A
PA24 1 10
UART2_RX 2 |
SPI0_CS2 3 10
12C2_SDA 4 10D
TIMAO_C3N 5 )
PA24 TIMG8_C1 6 10 SDIO ( 47
20 28 44 44 25 73 | pINCM68 vGs o - S )
0x4042810c -
UART3_RTS 8 )
TIMGO_C1 9 10
SPI1_CS2 10 10
LCD26 (7 1OMUX 1) 0 A
A3 (9 10MUX 2) 0 A
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INSTRUMENTS

www.ti.com.cn

MSPMO0L2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1
ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

IOMUX ADDR
PA25 1 10
UART3_RX 2 |
SPI1_CS3 3 10
TIMG12_C1 4 10
TIMAO_C3 5 10
PA25 TIMAO_CIN 6 o SDIO ( }i
21 29 45 45 26 74 | pINCMBY “oMPo OUT = 5 )
0x40428110 =
UART2_CTS 8 |
UART3_TX 9 0
TIMG4_CO 10 10
LCD27 (4E 1IOMUX 1) 0 A
A2 ( 4k 1IOMUX 2) 0 A
PA26 1 10
UART3_TX 2 (e}
SPI1_CS0 3 10
TIMG8_CO 4 10
TIMA_FALO 5 |
A TIMAO_C3N 6 0
22 30 46 46 30 78 |piNoM73 TIMG5_CO 7 10 SD}';)( b
0x40428120 UART2_RTS 8 0
UART3_RX 9 |
TIMG4_CA 10 10
LCD28 (4F10MUX 1) 0 A
A1 (dEIOMUX 2) 0 A
COMPO_INO+ (4F IOMUX 3) 0 A
PA27 1 10
UART3_RX 2 |
SPI1_CS1 3 10
TIMG8_C1 4 10
TIMA_FAL2 5 |
31 47 47 31 79 e cLe ot ° ° SDIO (5
51%4%[1124 TIMG5_C1 7 10 W)
RTC_OUT 8 o
COMPO_OUT 9 0
LCD29 (4F 1IOMUX 1) 0 A
A (4F1IOMUX 2) 0 A
COMPO_INO- (4E 1IOMUX 3) 0 A
PA28 1 10
UARTO_TX 2 0
12C0_SDA 3 10D
A28 TIMAO_C3 4 10
3 3 35 3 |pincMs TIMA_FALO 5 | HD';J()E%
0x40428008 TIMG5_CO 6 10
TIMAO_CA 7 10
WAKE (4F 1IOMUX 1) 0 |
LCD30 ( 4k 1OMUX 2) 0 A
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

IOMUX ADDR
PA29 1 0
12C1_SCL 2 10D
UART2_RTS 3 o
PA29 TIMG8_CO0 4 10
36 4 PINCM4 TIMG4_CO 5 10 SD‘{IEO )( I
0x4042800c 12C2_SCL 5 oD
UARTO_CTS 7 |
SPI0_CS3 8 10
LCD31 (4E1OMUX 1) 0 A
PA30 1 0
12C1_SDA 2 1OD
UART2_CTS 3 |
PA30 TIMG8_CA1 4 10
37 5 PINCMS5 TIMG4_C1 5 10 SD‘{IEO )( I
0x40428010 12C2_SDA 5 oD
UARTO_RTS 7 o
SPI0_CS2 8 10
LCD32 (dE10MUX 1) 0 A
PBO 1 0
UARTO_TX 2 o
PBO SPI1_CS2 3 )
47 15 |pPINCM12 12C0_SCL 4 10D so}l;)( i
0x4042802¢ TIMAO_C2 s o
TIMGO_CO 6 0
SPI0_CS3 7 10
PB1 1 %)
UARTO_RX 2 |
PB1 SPI1_CS3 3 )
48 16 |PINCM13 12C0_SDA 4 10D SD\{'};)( b
0x40428030 TIMAO_C2N 5 5
TIMGO_C1 6 10
SPI0_CS2 7 0
PB2 1 0
UART3_TX 2 o
UART2_CTS 3 |
12C1_SCL 4 10D
TIMAQ_C3 5 0
P2 UART1_CTS 6 | LFSSIO
14 14 50 18 |pINCM15 iGa oo - = Fe10
0x40428038 -
UART2_TX 8 o
TIMG12_CO0 9 0
HFCLK_IN 10 |
SPIO_PICO 1 0
TIO1 (4 1OMUX 1) 0 |
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13 TEXAS MSPMOL2228-Q1, MSPMOL2227-Q1

INSTRUMENTS MSPMOL1228-Q1, MSPMOL1227-Q1
www.ti.com.cn ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024
# 6-2. 5| 1/B#: ( RGE. PM. PN. RHB. PT. RGZ &%) (4t)
IOMUX ADDR
PB3 1 10
UART3_RX 2 |
UART2_RTS 3 0
12C1_SDA 4 10D
TIMAO_C3N 5 o
PB3 UART1_RTS 6 o LESSIO
19 1 o 19 |PiNCM16 TIMG4_C1 7 10 ( Fiife )
0x4042803¢ -
UART2_RX 8 |
TIMG12_C1 9 10
TIMAO_CO 10 10
SPI0_SCK 11 10
TI02 (4 1OMUX 1) 0 |
PB4 1 10
UART1_TX 2 o
UART3_CTS 3 |
PB4 TIMAO_C1 4 10 SDIO ( 47
5 20 |PINCM17 TIMAO_C2 5 10 )
0x40428040 -
TIMGO_CO 6 10
TIMG4_CO 7 10
LCD33 (4 IOMUX 1) 0 A
PB5 1 10
UART1_RX 2 |
UART3_RTS 3 o
o ” PBS TIMAO_GIN 4 o SDIO (47
g)'(’;‘&"gg “ TIMAO_C2N 5 0 i)
TIMGO_C1 6 10
TIMG4_C1 7 10
LCD34 (£ 1OMUX 1) 0 A
PB6 1 10
UART1_TX 2 0
SPI1_CS0 3 10
12C2_SCL 4 10D
PB6 TIMG8_CO 5 10
20 20 58 30 |pINCM27 UART2_CTS 6 | SD;I;)( i
0x40428068 TIMG4_CO 7 10
TIMA_FAL2 8 |
SPI0_CS1 9 10
TIMG12_C0 10 10
LcD4 (4 1OMUX 1) 0 A
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MSPMO0L2228-Q1, MSPM0L2227-Q1 13 TEXAS

MSPMO0L1228-Q1, MSPMOL1227-Q1 INSTRUMENTS
ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024 www.ti.com.cn
# 6-2. 5| {l/B#: (RGE. PM. PN. RHB. PT. RGZ &3 ) (4t)
IOMUX ADDR
PB7 1 10
UART_RX 2 |
SPI1_POCI 3 10
12C2_SDA 4 10D
pR7 TIMG8_C1 5 10
21 21 59 31 | piNCM2s UART2_RTS 6 o SD}',;’)( #
0x4042806¢ TIMG4_C1 7 0
LCDLFCLK 8 10
SPI0_CS2 9 10
TIMG12_C1 10 10
LCD5 (1F10MUX 1) 0 A
PB8 1 10
UART1_CTS 2 |
SPI1_PICO 3 10
B3 12G2_SCL 4 10D
22 22 60 32 |pINeM29 TIMAO_CO 5 10 SD‘{',;)( b
0x40428070 COMPO_OUT P o
TIMG4_CO 7 10
LCDSON 8 10
LCD6 (4 1OMUX 1) 0 A
PB9 1 10
UART1_RTS 2 o
SPI1_SCK 3 10
PBY 12C2_SDA 4 10D
23 23 61 33 | pINCM30 TIMAO_CON 5 0 SD‘{';)( b
0x40428074 TIMAO_CA1 6 10
TIMG4_C1 7 10
LCDEN 8 A
LcD? (4 1OMUX 1) 0 A
PB10 1 10
TIMGO_CO 2 10
TIMG8_CO 3 10
PB10 COMPO_OUT 4 o SDIO (4
62 3 | PINCM31 TIMG4_CO 5 10 )
0x40428078 -
UART4_TX 6 o
SPI1_CS3 7 10
LCD35 (4F1OMUX 1) 0 A
PB11 1 10
TIMGO_C1 2 10
TIMG8_C1 3 10
. i PeM CLK_OUT 4 0 SDIO ( 4
g)'g&"gg%k TIMG4_C1 5 10 )
UART4_RX 6 |
SPI1_CS2 7 10
LCD36 (F10MUX 1) 0 A

t
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MSPMO0L2228-Q1, MSPMO0L2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1

ZHCSWBY9A - MAY 2024 - REVISED NOVEMBER 2024

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

IOMUX ADDR
PB12 1 10
UART3_TX 2 0
TIMAO_C2 3 10
PB12 TIMA_FAL1 4 | SDIO ( f7
64 36 |PINCM33 TIMAO C1 5 10 )
0x40428080 =
UART4_CTS 6 |
SPI1_CS1 7 10
LCD37 (4F IOMUX 1) 0 A
PB13 1 10
UART3_RX 2 |
TIMAO_C3 3 10
PBI13 TIMG12_C0 4 10 SDIO ( }7
! 3 Elﬂ&“g‘és . TIMAO_C1N 5 o) 1)
UART4_RTS 6 0
SPI1_CSO 7 10
LCD38 (4F IOMUX 1) 0 A
PB14 1 10
SPI1_CS3 2 10
SPIT_POCI 3 10
TIMG12_C1 4 10
PB14
2 |2 | 2 | % jomows e : T S
0x40428088 -
SPI0_CS3 7 10
LCD8 (4F IOMUX 1) 0 A
R13 (4F IOMUX 2) 0 A
A_21 (F1IOMUX 3) 0 A
PB15 1 10
UART2_TX 2 0o
SPI1_PICO 3 10
UART3_CTS 4 |
PB15
s | s | s | s leews o ; o "
0x4042808¢ =
12C2_SCL 7 10D
LCD9 (4F IOMUX 1) 0 A
R24 (4F IOMUX 2) 0 A
A 20 (4F IOMUX 3) 0 A
PB16 1 10
UART2_RX 2 |
SPI1_SCK 3 10
UART3_RTS 4 0
PB16
ol m || e o i ; o "
0x40428090 -
12C2_SDA 7 10D
LCD10 (4F IOMUX 1) 0 A
R23 (4F IOMUX 2) 0 A
A 19 (4F IOMUX 3) 0 A
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MSPMOL2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1
ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024

I

TeExAS
INSTRUMENTS

www.ti.com.cn

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

IOMUX ADDR
PB17 1 10
UART2_TX 2 o]
SPI0_PICO 3 10
12C0_SCL 4 IOD
TIMAO_C2 5 10
PB17
I R T o ? o 0"
0x404280d0 -
UART4_TX 8 o)
TIMG4_CO 9 10
LCDSON 10 10
LCD18 (4EIOMUX 1) 0 A
AN (3E1IOMUX 2) 0 A
PB18 1 10
UART2_RX 2 I
SPI0_SCK 3 10
12C0_SDA 4 IOD
TIMAO_C2N 5 o
PB18
37 37 15 59  |pINCM54 ;IP'\T:BOC—SC; j :Z SD}I‘;)( i
0x404280d4 -
UART4_RX 8 I
TIMG4_C1 9 10
LCDLFCLK 10 10
LCD19 (4F 1OMUX 1) 0 A
A_10 (dE1OMUX2)0 A
PB19 1 10
COMPO_OUT 2 o)
SPI0_POCI 3 10
TIMG8_C1 4 10
UARTO_CTS 5 I
PB19
38 38 16 60  |pINCM55 I:mgz_i:x j I? SD‘lffCE))( "
0x404280d8 -
UART2_CTS 8 I
UART4_CTS 9 I
SPI1_CS3 10 10
LCD20 (4E IOMUX 1) 0 A
A9 (4E IOMUX 2) 0 A
PB20 1 10
SPI0_CS2 2 10
SPI1_CS0 3 10
TIMG12_CO 4 10
PB20 TIMAO_C2 5 10
41 41 19 67 | piNCM62 TIMA_FAL1 6 | SD}'E)(**
0x404280f4 TIMAO_C1 7 10
UART2_RTS 8 o)
12C0_SDA 9 IOD
LCD23 (4FIOMUX 1) 0 A
A6 (4EI1IOMUX 2) 0 A
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13 TEXAS

INSTRUMENTS

www.ti.com.cn

MSPMO0L2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1
ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

IOMUX ADDR
PB21 1 10
UART4_TX 2 0
SPI1_POCI 3 10
2 . PB21 12C0_SCL 4 IoD SDIO ( £
o, (e o 1
UART1_TX 6 0
LCD39 ( 4k IOMUX 1) 0 A
A_25 ( 4k IOMUX 2) 0 A
PB22 1 10
UART4_RX 2 |
SPI1_PICO 3 0
’ . PB22 12C0_SDA 4 10D SDIO ( 45
ows [ )
UART1_RX 6 |
LCD40 (dEIOMUX 1) 0 A
A_24 (dEIOMUX 2) 0 A
PB23 1 0
UART1_CTS 2 I
2 o PB23 SPI1_SCK 3 10 SDIO ( 47
gy}g}gg?oo TIMA_FALO 4 ! i)
COMPO_OUT 5 0
LCD41 (I IOMUX 1) 0 A
PB24 1 0
SPI0_CS3 2 10
SPI0_CS1 3 10
TIMG12_C1 4 10
PB24 TIMAO_C3 5 10 SDIO ( 45
2 2 2 1 |PINCMes TIMAO_C1N 6 0 )
0x40428104 -
SPI1_CS1 7 10
UART2_RTS 8 0
LCD24 (4 10MUX 1) 0 A
A5 (dEIOMUX 2) 0 A
PB25 1 0
UARTO_CTS 2 |
SPI0_CS0 3 0
TIMA_FALO 4 I
» s PB25 TIMA_FAL1 5 | SDIO (5
gy}ggﬁm TIMA_FAL2 6 ! )
COMPO_OUT 7 o
FCC_IN 8 |
LCD42 (dEIOMUX 1) 0 A
A4 (dEIOMUX 2) 0 A
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MSPMOL2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1
ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024

I

TeExAS
INSTRUMENTS

www.ti.com.cn

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

IOMUX ADDR
PB26 1 0
UARTO_RTS 2 o
SPI0_CS1 3 0
TIMAO_CO 4 0
PB26 TIMAO_C3 5 0 ,
28 76 | PINCM71 GA o ; = SD‘rl’EO)( 0
0x40428118 =
COMPO_OUT 7 o
FCC_IN P ,
LCD43 (£ 1OMUX 1) 0 A
A_23 (£ 1OMUX 2) 0 A
PB27 1 0
COMPO_OUT 2 o
SPI1_CS1 3 0
PB27
29 77 |PINCM72 I:mg’g: 2 Z sog)( t#
0x4042811c =
TIMG4_C1 5 0
LCD44 (FF IOMUX 1) 0 A
A 22 (4E1OMUX 2) 0 A
PB28 1 o
12C2_SCL 2 10D
PB28 SPI1_CS0 3 10
24 |pINCM21 TIMA_FALO 4 | SD]{{?)( i
0x40428050 TIMAO_CO s 5
TIMGO_CO 5 0
LCD45 (4 1OMUX 1) 0 A
PB29 1 o
12C2_SDA 2 oD
PB29 SPI1_POCI 3 o
25 |PINCM22 TIMA_FAL1 4 | SD}I%EJ)( 1%
0x40428054 TIMAO_CON s 5
TIMGO_C1 6 0
LCD46 (dk10MUX 1) 0 A
PB30 1 0
UART1_CTS 2 |
PB30 SPI1_PICO 3 o
26 |PINCM23 TIMA_FAL2 4 | so}g)( b
0x40428058 TIMAQ_C1 s 5
TIMG4_CO 5 0
LCD47 (4 1OMUX 1) 0 A
PB31 1 0
UART1_RTS 2 o
PB31 SPI1_SCK 3 0
27 |pINCM24 TIMG8_IDX 4 , SD}I@O»( ¥
0x4042805¢ TIMAO_CIN 5 5
TIMG4_C1 5 o
LCD48 (4 1OMUX 1) 0 A
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I

TEXAS
INSTRUMENTS

www.ti.com.cn

MSPMO0L2228-Q1, MSPMO0L2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1

ZHCSWBY9A - MAY 2024 - REVISED NOVEMBER 2024

# 6-2. 5| 1/E%: (RGE. PM. PN. RHB. PT. RGZ 3% ) (%)

IOMUX ADDR
PCO 1 10
UART1_TX 2 o
46 :;Ooms SPI_CS3 3 10 b0 (I
0x404280a8 TIMG8_co 4 10 )
TIMAO_C2 5 10
LCD49 (dEIOMUX 1) 0 A
PC1 1 10
UART1_RX 2 |
PC1
47 | PINCM44 :IP,\;;CS; j :2 SD‘{IEO)( Fi
0x404280ac -
TIMAO_C2N 5 o
LCD50 (£ 1IOMUX 1) 0 A
PC2 1 10
12C2_SCL 2 I0D
PC2 SPI1_CS0 3 10
50 | pINCM45 TIMA_FALO 4 | SD‘{";)( L
0x404280b0 TIMAQ_CO 5 o
TIMGO_CO 6 10
LCD51 (£ 1OMUX 1) 0 A
PC3 1 10
12C2_SDA 2 10D
PC3 SPI1_CS1 3 10
51 | pPINCM46 TIMA_FAL1 4 I SD_{'/EO)( L3
0x404280b4 TIMAO_CON 5 o
TIMGO_C1 6 10
LCD52 (dE1IOMUX 1) 0 A
PC4 1 10
UART3_CTS 2 |
PC4 SPI1_CS2 3 10
52 |pINCM47 TIMA_FAL2 4 | SD\'{{?)( 2
0x404280b8 TIMAO_C1 5 o
TIMG4_C0 6 10
LCD53 (4FIOMUX 1) 0 A
PC5 1 10
UART3_RTS 2 o
PC5 SPI1_CS3 3 10
53 | pINCM48 TIMG8_IDX 4 | SD}!’;J)( 15
0x404280bc TIMAO_CIN 5 o
TIMG4_C1 6 10
LCD54 (dEIOMUX 1) 0 A
PC6 1 10
UART3_TX 2 o
PC6
e X
0x404280e4 -
TIMAO_CO 5 10
LCD55 (£ 1IOMUX 1) 0 A
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# 6-2. 3| Jf/B#: (RGE. PM. PN. RHB. PT. RGZ#/¥ ) (%)

IOMUX ADDR

PC7 1 10
UART3_RX 2 |
o ::\170“459 SPI0_CS0 3 10 $DIO (f5
Ox40428068 TIMG8_C1 4 10 i)
TIMAO_CON 5 0o
LCDS6 (4F 1OMUX 1) 0 A
PC8 1 10
UART3_CTS 2 |
o PC8 SPI1_CS2 3 10 SDIO ( £
g)'(’;‘&"gggec TIMG5_CO 4 10 )
TIMAO_C1 5 10
LCD57 (4F10MUX 1) 0 A
PC9 1 10
UART3_RTS 2 o
. PCo SPI1_CS1 3 10 SDIO ( 4
g)'g&"ggg)fo TIMG5_C1 4 10 )
TIMAO_CIN 5 o
LCD58 (4F IOMUX 1) 0 A
3 4 5 5 39 7 |veaT VBAT (FEIOMUX1)0 | PWR PWR
23 32 48 48 32 80 |VCORE VCORE (FEIOMUX1)0 |  PWR PWR
3 4 6 6 40 8 |vDD VDD (EIOMUX1)0 | PWR PWR
49 |vDD2 VDD2 (FEIOMUX1)0 | PWR PWR
4 5 7 7 41 9 |vss vss (EIOMUX1)0 |  PWR PWR
48 |vss2 vss2 (10MUX1)0 | PWR PWR
6.3 55 iR

TEZA 24445 I EARAE T Y2 MSPMO (55 . LA TR AR ULET 1 7bRE -
1. BEEK  MiEEEHEP—AMEE S G S A K.
2. ﬂW%ﬂ 1555 IAAE 5357
=%
- O=1fl
o 10 = N H Bk A E N R
« ID = HATFRAT AR
« OD = BEHHRIT AT
« 10D = BEAFFIRAT NS . o H BRI 4 O\ R4 HY
-A-ﬁﬂ
PWR = HJEIhfE
3. TFE% {cﬂ?ﬁﬁﬂ
4. BB B S S

ARIMZHEM T REMEL , WwWSH B “IOMUX” —&,

&
IOMUX X SZ R B —~ IOMUX & BRI 807 DhRE B3 51 1. (E2 v LLZES] I3 H IOMUX (1)
HFIhae I R ZE 5 BB FHAE IOMUX BHEEES ( FlanElim Af WAKE AN ) » TEXFE N
~, Witk A R AR 51 S SRS Z RIAAEE S .
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R 6-3. BHF A (ADC) {55 Uil

E»g iﬁ - RG;I 5l RHB; El RG;I 3 pram Pl\Bllwél PN 2|
A0 A ADC HHlI A EIE 0 31 47 47 31 79
A1 A ADC i N\ TE 1 22 30 46 46 30 78
A2 A ADC #5541 % N\ 1E 2 21 29 45 45 26 74
A3 A ADC Hi{Ul i N iEiE 3 20 28 44 44 25 73
A 4 A ADC BN HIE 4 27 75
A5 A ADC % N8 1E 5 42 42 23 71
A_6 A ADC N EIE 6 41 41 19 67
A7 A ADC )4 N il 7 18 26 40 40 18 62
A8 A ADC % N i#1E 8 17 25 39 39 17 61
A9 A ADC )40 N\ iliE 9 38 38 16 60
A_10 A ADC % NiETE 10 37 37 15 59
A1 A ADC B i \iiiE 11 36 36 14 58
A 12 A ADC B NiE1E 12 14 22 33 33 11 55
A_13 A ADC HH N iliE 13 13 21 32 32 10 54
A 14 A ADC B NIEIE 14 12 20 31 31 9 45
A_15 A ADC HAHNilIE 15 1 19 30 30 8 44
A_16 A ADC B N1EIE 16 18 29 29 7 43
A_17 A ADC BN iliE 17 17 28 28 6 42
A_18 A ADC HLA A IS 18 16 27 27 5 41
A_19 A ADC i B 1E 19 26 26 4 40
A_20 A ADC B4l N8 1E 20 25 25 3 39
A 21 A ADC )% NiBiE 21 24 24 2 38
A_22 A ADC B A\l 22 29 77
A 23 A ADC i N\ B 1E 23 28 76
A_24 A ADC BN iHIE 24 21 69
A_25 A ADC A% NiETE 25 20 68
R 6-4. 5| MBS (BSL) /55U
fég ;éﬁ - RG;I 5| RHB; 5| RG;I 3 pr 30 Pl\&ﬁl PN 3|

BSLRX | BSL UART #:if55 (RXD) 10 15 19 19 57 29
BSLSCL 10D BSL 12C B #1155 (SCL) 1 2 2 2 34 2
BSLSDA IOD BSL 12C #1555 (SDA) 24 1 1 1 33 1
BSLTX o} BSL UART k%55 (TXD) 9 14 18 18 56 28

BSL HfES (wn/EH T BSL, W7 |14 22 33 33 11 55

HHIA) DA A i ST 7 i SR

aSLILA . £ BOOTRST M

HF-DABs LR 42 BSL HEN )
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F 6-5. B piEE (CKM) {551
55 Gl X RGE 3| | RHB 3| | RGZ 3| PM 3]

B PT PN
18. 8. |11, 13, 13, 18. 17,
9 13, 17, 17, 31, 23,
14, 18, 18, 49, 28,
S s Kl =2 1 f e
CLK_OuUT o} Sk PMCU ff) CLK_OUT =7 ¥ 15. 29, 29, 55, 35.
26. 31 |40. 47 |40. 47 |56. 43,
63. 7 [62. 79
12, 24 |1, 1. |1, 11, 1. 11, |27, 1. 13,
16+ 13, 13, 28, 17,
FCC_IN TR B HCR (FCC) AL S 20,9 127, 31 |27, 31 ig j;
49, 5, |75. 76
9
X X 10, 12 |12, 12, 46, 14,
AT B B B S S
HFCLK_IN ! A ST I G S 14. 16 [14. 16 [50. 54 |18, 22
HFXIN A | EEER ISR (HFXT) 55 9 1 11 45 13
HFXOUT A R R IR 4 (HEXT) 125 10 12 12 46 14
LFCLK_IN [ TERATI e B 7 i S 7 8 10 10 44 12
LFXIN A MR IR 2% (LFXT) 55 6 7 9 9 43 1
LFXOUT A RS AR 9% (LFXT) 155 7 8 10 10 44 12
ROSC A SY§(2'SC PR IEF B (FCL) AR |5 6 8 8 42 10
nEs
* 6-6. LS (COMP) 5511
V=3=3 | i 5 RGE 5/ |[RHB 3/ |RGZ || PT3| | PM3| | PN 3| |PNA 5|
2 %A il il il il il J JEl
10, 1. 13, 13, 16, 1. 1.
12, 15, 19, 19, 22, 17, 17,
21. 6 [16. 22, 22, 26. 29, 29,
20. 27. 27. 27. 32, 32,
29, 31, 31, 28, 34, 34,
31. 7 |38. 38. 29, 41, 41,
COMPO_OUT 0 COMPO ¥'va 55 45, 45, 31, 45, 45,
47. 9 |47. 9 |43, 60. 60.
49, 70. 70.
5. 74, 74,
57, 75. 75.
60. 76. 76.
62. 9 |77.79|77. 79
COMPO_INO+ A COMPO [FIAH%iI N\ JEIE O 22 30 46 46 30 78 78
COMPO_INO- A COMPO [z Al N\ JEiE 0 31 47 47 31 79 79
COMPO_IN1+ A COMPO FFJAHM N JETE 1 14 22 33 33 1 55 55
COMPO_IN1- A COMPO S AHA N IEIE 1 13 21 32 32 10 o4 54
COMPO_IN2+ A COMPO AR N JEE 2 18 29 29 7 43 43
COMPO_IN2- A COMPO Jx A N IEIE 2 17 28 28 6 42 42
COMPO_IN3+ A COMPO [FIAH4 N\ fIE 3 1 19 30 30 8 44 44
% 6-7. AWM\ BG5S A
== 2| B . RGE 3| | RHB 3| | RGZ 3| PM 3]
B PT PN
o e P8 P W " Sl W Gl
PAO [o] GPIO 30 A SN/t 0 24 1 1 1 33 1
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R 6-7. AWM BERES U (42)

E»g ;ég - RG;I El RHB; 3| RG;I 5 pr 31 Pl\;wél PN 3]
PA1 10 GPIO 3 1 A H N/ 1 1 2 2 2 34 2
PA2 10 GPIO i 11 A BN/t 2 5 6 8 8 42 10
PA3 10 GPIO 3 1 A H N/ 3 6 7 9 9 43 11
PA4 10 GPIO 3 11 A BN/t 4 7 8 10 10 44 12
PA5 10 GPIO 3 A fr N/t 5 9 1 1 45 13
PAG 10 GPIO 3 11 A BN/t 6 10 12 12 46 14
PA7 10 GPIO 3 1 A N/ 7 11 13 13 49 17
PAS 10 GPIO 31 A fi N/ 8 12 16 16 54 22
PA9 [o] GPIO 31 A i N/t 9 8 13 17 17 55 23
PA10 10 GPIO 3 A i N/ith 10 9 14 18 18 56 28
PA11 10 GPIO 10 A f N/ 11 10 15 19 19 57 29
PA12 10 GPIO 3 1 A N/t 12 16 27 27 5 41
PA13 10 GPIO 3 0 A BIN/Hith 13 17 28 28 6 42
PA14 10 GPIO 3 1 A N/t 14 18 29 29 7 43
PA15 10 GPIO ##10 A BIN/Hith 15 1" 19 30 30 8 44
PA16 10 GPIO 3 1 A N/t 16 12 20 31 31 9 45
PA17 10 GPIO 11 A BN/ 17 13 21 32 32 10 54
PA18 10 GPIO ##1 A #iAN/Hith 18 14 22 33 33 " 55
PA19 10 GPIO it 11 A BN/t 19 15 23 34 34 12 56
PA20 10 GPIO 1 A AN/ 20 16 24 35 35 13 S7
PA21 10 GPIO ##11 A BN/t 21 17 25 39 39 17 61
PA22 10 GPIO 3 10 A BN/Hith 22 18 26 40 40 18 62
PA23 [o] GPIO i 1 A F N/t 23 19 27 43 43 24 72
PA24 10 GPIO 30 A B N/Hit 24 20 28 44 44 25 73
PA25 10 GPIO 11 A BN/t 25 21 29 45 45 26 74
PA26 10 GPIO 3 10 A BIN/Hith 26 22 30 46 46 30 78
PA27 10 GPIO 3 1 A N/t 27 31 47 47 31 79
PA28 10 GPIO 3 10 A BIN/Hith 28 3 3 35 3
PA29 10 GPIO 3 1 A N/t 29 36 4
PA30 10 GPIO ##0 A BIN/Hith 30 37 5
PBO 10 GPIO 3 1 B # /i 0 47 15
PB1 10 GPIO i 11 B /it 1 48 16
PB2 10 GPIO 3 1 B # N/ 2 14 14 50 18
PB3 10 GPIO i [ B #N/ith 3 15 15 51 19
PB4 10 GPIO # B i N /Hiil 4 52 20
PB5 10 GPIO i 1 B #IN/ith 5 53 21
PB6 10 GPIO 3 1 B N/t 6 20 20 58 30
PB7 10 GPIO i 1 B N/t 7 21 21 59 31
PB8 10 GPIO 31 B i A\/fith 8 22 22 60 32
PB9 10 GPIO 3 11 B #IN/fith 9 23 23 61 33
PB10 10 GPIO % 0 B #iAN/Hith 10 62 34
PB11 10 GPIO 3 B #i A/t 11 63 35
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R 6-7. BAHMANRHESESUE (4)
E»g ;ég - RG;I El RHB; 3| RG;I 5 pr 31 Pl\;;l PN 3]
PB12 10 GPIO 3 1 B i \/4ith 12 64 36
PB13 10 GPIO 11 B #A/Hith 13 1 37
PB14 10 GPIO 3 1 B # A\/4ith 14 24 24 2 38
PB15 10 GPIO #t11 B #iA/Hith 15 25 25 3 39
PB16 10 GPIO 3 1 B HiN/Hith 16 26 26 4 40
PB17 10 GPIO #t11 B #A/Hith 17 36 36 14 58
PB18 10 GPIO #1 B HiN/Hith 18 37 37 15 59
PB19 10 GPIO 3 B A/t 19 38 38 16 60
PB20 10 GPIO #1 B HiA/Hith 20 41 41 19 67
PB21 10 GPIO i 1 B f /it 21 20 68
PB22 10 GPIO ##1 B HN/Hith 22 21 69
PB23 10 GPIO 3 1 B A/t 23 22 70
PB24 10 GPIO #t1 B #N/Hith 24 42 42 23 71
PB25 10 GPIO 11 B #iA/Hith 25 27 75
PB26 10 GPIO ##11 B #iAN/Hith 26 28 76
PB27 10 GPIO 1 B A/t 27 29 77
PB28 10 GPIO #11 B #A/#ith 28 24
PB29 10 GPIO 1 B #A/Hith 29 25
PB30 10 GPIO #it11 B #A/Hith 30 26
PB31 10 GPIO 3 0 B f N/t 31 27
PCO 10 GPIO 3 C HiN/#iH 0 46
PC1 10 GPIO 3 1 C N/t 1 47
PC2 10 GPIO 3 C HiN/Hi 2 50
PC3 10 GPIO 3 [ C #iN/#i it 3 51
PC4 10 GPIO 3 1 C #i N/t 4 52
PC5 10 GPIO 31 C #iN/4id 5 53
PC6 10 GPIO 30 C Hi N/t 6 63
PC7 10 GPIO #t0 C Hi N/ 7 64
PC8 10 GPIO 3 1 C #IN/4iH 8 65
PC9 10 GPIO 3 [ C HiN/#it 9 66

% 6-8. 12C {5 5 UiBH

=i 51 . RGE 5| | RHB 5| | RGZ 5| PM 3|
B PT PN
s e i B 5 B 5 el)i:! W el)i:!
1. 10, |13, 17. 17, 14, 15, 2.
18. 8 15. 2. |19, 2. [19. 2. |18, 23.
12C0_SCL 10D 12C0 H: 4T H 8055 (SCL) 26 36. 40 |36. 40 |34, 29,
47, 58. 62
55. 57
24,9 |1, 12, |1, 16, |1, 16, |15, 1. 16,
14 18. 3. [18. 3. [19. 22,
_ 37. 41 |37. 41 |33, 28. 3.
12C0_SDA 10D P B
X 12C0 HATHE(E 5 (SDA) 35. 50. 67
48,
54, 56
34 R 15 Copyright © 2024 Texas Instruments Incorporated
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#6-8.12C 55U (&)

=) 5 : RGE 5| | RHB 3| | RGZ 3| PM 5|
By PT PN
£ S £ W | om | om | gy PN
10.  [10. |10, [t0. |10, |12,
1. 150 120 120 130 |18,
e 13, 190 |14, |14, |se. |20, 4.
12C1_SCL IOD  |12C1 #47IH4h{E 5 (SCL) w7 121 lie ol
24.8 [30. [30. |50. |54. 57
32. 35 |32, 35 |57. 8
(PN EVS FTN EYN EYN FTN
14, |20, |15, |50 |12, |18,
15, 6. |22, |18, [18.  [37. |19,
12C1_SDA IOD  [12C1 #4750 (% 5 (SDA) 9 23.7. [31. |31, [43.  |28.
9 33. (33, |45, |45, 5.
34.9 |34.9 |51, |55, 56
56. 9
11,19 |19, 27 |20. |20, |24, 3. |24.
22, |22, |36. |30,
e 25. |25, |s8. |32
12C2_SCL IOD  |12C2 #474hf5 5 (SCL) %0 43 |30, 43 lao. & |30, 4.
44,
50, 72
12, 20 [20. 28 |21, [21. |25, |25,
23. |23, |37. 4. |31
S 2. |26 |59,  |33.
12C2_SDA IOD  [12C2 #4705 5 (SDA) 31 aa |a1. a4 lot. o lao.
45. 5,
51, 73
% 6-9. IOMUX 1553
=2 5 : RGE 5| | RHB 3| | RGZ 3| PM 3|
By PT PN
S S £ W | om | om | gy PN
1,10, [1. 14, |10 18, [1. 18, 100 [1. 2.
13, 1502, |19, 2. [19. 2. |11, |28,
14, 2. |21, |3.32. [3.32. |33, |29, 3.
W H £
WAKE fﬁijff#)* SHUTDOWN ELUREEY 154 o |22.3 [33.4 |33.4 [34. |54,
WA 35.  |55. 6
38.
56. 57
* 6-10. W& B4t (LCD) 55 UtH
55 5 ; RGE 3 | RHB 3| | RGZ 3] PM 3|
G PT PN
b e 497 b L L TR LT
LCDO A LCD & 0 12 16 16 54 22
LCD1 A LCD £ 1 8 13 17 17 55 23
LCD2 A LCD & 2 9 14 18 18 56 28
LCD3 A LCD E 3 10 15 19 19 57 29
LCD4 A LCD &t 4 20 20 58 30
LCD5 A LCD £ 5 21 21 59 31
LCD6 A LCD B 6 22 22 60 32
LCD7 A LCD Et 7 23 23 61 33
LCD8 A LCD B 8 24 24 2 38
LCD9 A LCD B 9 25 25 3 39
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£ 6-10. W im &% (LCD) 55Ut (4t)
E»g iﬁ - RG;I 5l RHB; El RG;I 3 pram PI\BII;I PN 2|

LCD10 A LCD E 10 26 26 4 40
LCD11 A LCD B 11 16 27 27 5 41
LCD12 A LCD gt 12 17 28 28 6 42
LCD13 A LCD & 13 18 29 29 7 43
LCD14 A LCD & 14 1 19 30 30 8 44
LCD15 A LCD B 15 12 20 31 31 9 45
LCD16 A LCD B 16 13 21 32 32 10 54
LCD17 A LCD B 17 14 22 33 33 1 55
LCD18 A LCD £ 18 36 36 14 58
LCD19 A LCD E 19 37 37 15 59
LCD20 A LCD £ 20 38 38 16 60
LCD21 A LCD & 21 17 25 39 39 17 61
LCD22 A LCD £ 22 18 26 40 40 18 62
LCD23 A LCD £t 23 41 41 19 67
LCD24 A LCD £ 24 42 42 23 71
LCD25 A LCD Et 25 19 27 43 43 24 72
LCD26 A LCD E 26 20 28 44 44 25 73
LCD27 A LCD gt 27 21 29 45 45 26 74
LCD28 A LCD B 28 22 30 46 46 30 78
LCD29 A LCD £t 29 31 47 47 31 79
LCD30 A LCD £ 30 3 3 35 3
LCD31 A LCD £ 31 36 4
LCD32 A LCD E 32 37 5
LCD33 A LCD £ 33 52 20
LCD34 A LCD £ 34 53 21
LCD35 A LCD £ 35 62 34
LCD36 A LCD Et 36 63 35
LCD37 A LCD £ 37 64 36
LCD38 A LCD £t 38 1 37
LCD39 A LCD £ 39 20 68
LCD40 A LCD £t 40 21 69
LCD41 A LCD B 41 22 70
LCD42 A LCD gt 42 27 75
LCD43 A LCD £ 43 28 76
LCD44 A LCD £t 44 29 77
LCD45 A LCD £ 45 24
LCD46 A LCD £ 46 25
LCD47 A LCD E 47 26
LCD48 A LCD £ 48 27
LCD49 A LCD Et 49 46
LCD50 A LCD Bt 50 47
LCD51 A LCD £ 51 50
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£ 6-10. W im &% (LCD) 55Ut (4t)

55 Gl . RGE 3| | RHB 3| | RGZ 3| PM 5]
B PT PN
pis s B wo|om | om |7 HH
LCD52 A LCD Bt 52 51
LCD53 A LCD £ 53 52
LCD54 A LCD Bt 54 53
LCD55 A LCD £ 55 63
LCD56 A LCD £ 56 64
LCD57 A LCD B 57 65
LCD58 A LCD £ 58 66
LCDCAPO A LCD H75 855 1 0 17 28 28 6 42
LCDCAP1 A LCD s 2251 j 1 18 29 29 7 43
) 1. 14 |19, 22 |23, 23, 1. 33,
oo
LCDEN A LCD fitesl 30, 33 |30, 33 |61. 8 |44, 55
. 13 21 21. 21. 10. 31.
LCDLFCLK 10 LCD LFCLK 155 32. 37 |32. 37 |15. 59 |54. 50
. 12 20 22, 22, 14, 32,
LCDSON 10 LCD SON 5 31, 36 |31. 36 |60. 9 |45, 58
R13 A LCD R13 5% 24 24 2 38
R23 A LCDR23 55 26 26 4 40
R24 A LCD R24 5% 25 25 3 39
R33 A LCDR33 55 16 27 27 5 41
= 6-11. HIFEHE BT (PMU) 55 H
55 Gl . RGE 3] | RHB 3] | RGZ ] PM 3]
B PT PN
i 27 PiBg W i W Gl W B Bl
VBAT PWR  |VBAT ( %1% ) i 3 4 5 5 39 7
VCORE PWR  |VCORE H1% 8%i%H:E 23 32 48 48 32 80
VDD PWR  |VDD HJ 3 4 6 6 40 8
VDD2 PWR  |VDD2 HiJi 49
VSS PWR  |VSS ( #H ) 4 5 7 7 41 9
VSS2 PWR  |VSS ( #:h) 48
R 6-12. SLETETSE (RTC) {55 Ui HA
55 Cil . RGE 3| | RHB 3| | RGZ 3] PM 3]
B PT PN
o Jem BiBe P ™ W Cllz W Cll
8 13, 17, 17. 31, 23,
St R A (= B
RTC_OUT © SR Bt 15 5 17. 31 |28. 47 |28. 47 |55. 6 |42. 79
F 6-13. FHT4MEEO (SPI) 55U
55 5| B . RGE 3| | RHB 3| | RGZ 3| PM 3]
B PT PN
e o PiBe " W W S W S
8 13, 1. (iR 14, 13,
, . 18. 9 |14. 14, 45, 18.
A% 25 | B A = =)
SPI0_PICO 10 SPI0 Atk N4z il g8 i 45 5 17. 17. 50. 3.
29, 36 |29. 36 |55. 7 |43. 58
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% 6-13. BATH/MEEED (SPI) 55980 (4:)

55 518 : RGE 5| | RHB 5| | RGZ 3| PM 3]
B PT PN
% #u Hl W om | om ||y PNOIR
7.9 |11, 10, 10, 16, 12,
14, 13. 13. 44, 17.
LA L g ] B
SPI0_POCI [¢) SPI0 AMEth th il AR E 5 17. 8 |18, 18. 49. 28.
28. 38 (28. 38 |56. 6 |42. 60
10 10, 12, 12, 15. 14,
N 15, 16 |15, 15, 46. 5. |19,
SPI0_SCK [¢) SPIO A7 i 19. 19. 51. 57 |29.
27. 37 (27. 37 41, 59
14 22 22, 22, 11, 26.
SPI1_PICO [¢) SPI1 Sh B ATl A i 5 5 25 33 125, 33 625(1) % g;
55. 69
12, 15 |20. 23 (21, 21, 12, 2. |25.
24, 24, 20, 31,
SPI1_POCI (¢} SPI1 h i h i fI A 5 31. 34 |31, 34 |59, 9 |38,
45,
56. 68
13. 16 |21. 24 (23, 23, 10. 27.
26. 26. 13, 33.
SPI1_SCK [¢) SPI1 HATI fi 32. 35 (32, 35 |22, 4. |40.
61 54.
57. 70
14, 5. |12, 10. 10. 1. 10.
7 22, 6. |16. 16. 27. 12,
SPI0_CS0 [¢) SPI0 &)1 0 f5 5 8 33.8 [33.8 |42, 22,
44, 54 |55,
64. 75
13. 6 |16, 20. 20. 10. ",
21,7 |27, 27. 23. 30.
v A 32, 32, 28, 41,
SPI0_CS1 [¢) SPIO & TiEFE 1 55 42.9 |42. 9 |43. 5. |sa.
58 63.
71, 76
18. 20 |11, 13. 13. 18. 16.
18. 21, 21, 19. 17,
26. 28 |29, 29, 25, 31,
SPI0_CS2 [¢) SPI0 & )TikFE 2 f5 5 40. 40. 37, 43, 5.
41, 44 |41, 44 |48, 62.
49, 67. 73
59. 7
1,17, |12, 16. 2. |16, 2. [17. 2. |11,
19. 6 [17. 2. (24, 24, 23, 15. 2.
25, 28, 28, 24, 22,
v g 27.7 |39, 39. 34, 38. 4.
SPI0_CS3 [¢) SPIO 5 )1ikFE 3 55 2. 42. 36. 42.
43.9 |43.9 |43, 61.
47, 71, 72
54. 6
22,5 |17, 20. 20. 1. 19, |10,
30. 6 (28, 28. 30. 24,
41, 41, 42, 30.
SPI1_CS0 [¢) SPI1T &1k 0 55 46. 8 |46. 8 (58,6 (37,
42,
50.
67. 78
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% 6-13. BATH/MEEED (SPI) 55980 (4:)

55 Gl . RGE 3| | RHB 3| | RGZ 3| PM 5]
o ey BEEA o e H PT 5[ W PN 3|l
17. 19 |16. 27. 27. 14, 36.
25, 36. 36. 17, 41,
27. 31 |39, 39, 23, 51,
42, 42, 24, 58.
SPI1_CS1 [o] SPI S HEF 155 43, 47 |43, 47 |29, 61.
31, 5. |66,
64 71,
72,
77. 79
11, 20 |18. 29, 29, 15, 15,
19. 28 |30. 30. 25, 35,
37, 44 |37, 44 |47, 43,
SPI1_CS2 10 SPI1 Gk 2 55 23‘ & j?‘
52,
59,
65. 73
21 29 24, 24, 16. 2. |16.
38, 45 |38, 45 |26, 34,
SPI1_CS3 [o] SPI1 Bk 355 48, 62 22‘
53,
60. 74
& 6-14. BATLR AR (SWD) {5 51EHH
55 5| . RGE 3| | RHB 5| | RGZ 3| PM 3|
o e S| po W W PT 5 W PN 3|
SWCLK I AT OB AN E S 16 24 35 35 13 57
SWDIO 10 BATLERE DB M N S S 15 23 34 34 12 56
& 6-15. REGi#=MH| 2% (SYSCTL) {554 ¥
55 5 X RGE 5| | RHB 5| | RGZ 3| PM 3
i R ;| o P ™ PT 5| W PN 5|
NRST | R TPEREMNES (LA NEEEE |2 3 4 4 38 6
FARefERR M E Bl )
* 6-16. BiEK 10 (TIO) 1551 H]
55 Cllz . RGE 3] | RHB 3| | RGZ 3] PM 3]
i 7 PiBg W P W PT 5| ¥ PN 3| i
TIO0 I BB BRSSO 11 13 13 49 17
TIO1 I WeEh STl (55 1 14 14 50 18
Tio2 I e Eh B RE S 2 15 15 51 19
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R 6-17. T2 (TIMx) {55 LB
&5 5 : RGE 5| | RHB 5| | RGZ 3| PM 3|

B PT PN
17, 1. 12, |1, 15, |1, 15, |17, 2. |1, 10,
24,5 |25.6 |16, 16. 28, 19,
22, 22, 33, 22,
24, 24, 42, 24,
TIMAO_CO 10 TIMAO #ifizk/LLE: 0 155 39. 8 [39. 8 |51, 32,
54. 60 |38.
50,
61,
63. 76
1. 18, |11, 13, 13, 18, 1,
6.8 |13. 2. [17. 2. [17. 2. |19, 17. 2.
26. 7 |23. 3, |23. 3. |34, 20.
40, 40. 35, 23.
TIMAO_C1 10 TIMAO Hii3k/ELE 1 155 4.9 1419143 2. 3.
49, 33.
52, 36.
55, 52,
61. 64 |62,
65. 67
1. 1, 13, 13, 12, 1.
15, 6. |14, 18, 18. 14, 15,
9 19, 30, 30, 19, 17.
23. 7 |34, 34, 43, 20.
s o g 36. 36, 47, 28.
TIMAO_C2 10 TIMAO #i3k/HLE: 2 155 1.9 la1. 9 |a9. 36.
52, 44,
56, 46.
64. 8 |56,
58. 67
13, 16+ 10, 10. 1. 10, |12,
19, 21, 14, 14, 23, 18. 3.
21,7 |27, 27. 3. |27, 3. |24, 37.
, X 29. 8 |32, 32, 26, 41,
55 =
TIMAO_C3 10 TIMAO #3R/LL%E 3 (55 2. 42. 28. 54.
43, 45 |43, 45 |35, 71,
44, 5. |72,
50 74, 76
18. 8 [13. 26 |17, 17. 18, 23.
23. 40 |23. 40 |29. 25,
TIMAO_CON o) TIMAO #i3k/ELEe 0 F A th %5 61 2?
62.
64. 77
21,7 |29.8 |10, 10. 1. 23, |12,
42, 45 |42, 45 |26, 21,
44, 53 |27,
TIMAO_C1N o TIMAO HiFk/ LAz 1 EAMETH 37,
53.
66.
71, 74
40 R 15 Copyright © 2024 Texas Instruments Incorporated
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# 6-17. iHiF 8% (TIMx) 553880 (42)

&5 5 : RGE 5| | RHB 3| | RGZ 3| PM 3|
B PT PN
o s L B om | om Ty |PNEW
10, 10. 12, 12, 13, 10,
12, 15. 19, 19. 15, 14,
16. 5 |20, 31, 31, 42, 16,
. N 24. 6 |35, 35, 46. 21,
any /‘I\l 1
TIMAO_C2N o TIMAO #fi3k/ L 2 AN H 37.8 |37.8 |as. 9.
53, 45,
57. 9 |47,
57. 59
14, 17. 15, 15, 1, 10,
20, 22, 28. 28. 25, 19,
s A e 22,5 |28, 33, 33, 29, 42,
TIMAO_C3N 0 TIMAO #figk/ LA 3 T ANt 30.6 |aa. aa. 30. 55.
46. 8 |46. 8 |42, 73,
51. 6 |77.78
10, 10+ 12, 12, 22, 10,
22. 5 |12, 16, 16+ 27. 14,
15, 19, 3. [19. 3. |30, 22,
e e 30. 6 |46. 8 |46. 8 |35, 24,
TIMA_FALO TR 2RI O . 9. 3.
46, 50+
54, 57 |70,
75. 78
24, 5. |1, 14, |1, 110 |1, 11, [19, 1. 10,
9 6.9 |18, 18. 27. 13,
41,8 |41.8 |33, 25,
TIMA_FALA1 T 2R RN 1 42, 28.
45, 36,
56. 64 |51,
67. 75
1 12, 2. |16, 2. |16, 2. |27, 2, 22,
31 20. 47 |20, 47 |31, 26.
TIMA_FAL2 TR S B 2 34, 30.
54, 58 |52,
75. 79
1.1 |11, 13, 2. |13, 2. |16, 2. |17, 2.
19, 2 |24, 24, 34, 27.
TIMG8_IDX TIMG8 EZz 4l #5251 bkt 5 5 30. 38 [30. 38 [49. 8 |38,
44,
53. 60
15, 12140 |10 110 |1, 1. |12, 1. 13,
19, 16+ 18. 18. 14, 15,
24,9 |23, 27, 27. 24, 20.
27. 9 |34, 34, 33. 24,
s () g 36. 43 [36. 43 |45, 28,
TIMGO_CO 10 TIMGO #ifizk/LLE 0 155 47. 5. |34.
52, 41,
56. 62 |50.
56,
58. 72
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# 6-17. iHiF 8% (TIMx) 553880 (42)

&5 518 . RGE 5| | RHB 5| | RGZ 3] PM 35|

o K L o e w |PTIM| " [PNSIR
1. 10. |10, 12, 12, 13. 14.
16. 20 |15. 19. 2. |19, 2. |15, 16. 2.
17. 2. |28, 28. 25, 21,
24, 28 |35. 35, 34, 25,
TIMGO_C1 [¢) TIMGO iR/ 1 155 37 44 137, 44 ig: 52
53. 42.
57. 6. |51,
63 57.
59. 73
1. 1. 14, (1. 14, |1, 14, |1, 10, |1, 18,
13. 18. 18. 18. 19. 28.
24. 9 |19. 21 |20. 20. 33. 30.
TIMG12_C0 10 TIMG12 #i3R/HLE 0 (55 29, 29. 50. 37.
30. 30. 56. 43.
32. 41 |32. 41 |588. 7. |44.
8 54. 67
1. 10. |15, 15. 15. 1. 2. 119, 2.
12, 18. 2. |19. 2. |19. 2. |23. 29.
14. 21 |20. 21, 21, 26, 31,
s L s 4 f2e 22. 29 |24, 24, 34, 38.
TIMG12_C1 10 TIMG12 3R/t E 1 (55 9. 29. 51. 43.
31, 31, 57. 45,
33. 33. 59. 7. |55.
42. 45 |42, 45 |9 71. 74
17. 21 |25, 1. 1. 14. 13.
29. 9 |14, 14. 17. 18.
20, 20. 26, 20.
22, 22, 28. 26,
36. 36. 36. 30.
TIMG4_CO 10 TIMG4 Hi3R/HE 0 (55 39. 45 |39. 45 |45, 32,
50. 34. 4.
52, 52,
58. 58.
60. 62 |61,
74. 76
18. 22 |10. 12, 12. 15. 14.
26. 30 |15. 15. 18. 19.
21, 21, 29, 21,
23. 23. 30. 27.
37. 37. 37. 31,
TIMG4_C1 10 TIMG4 3R/ HLE 1 (55 40. 46 |40. 46 |46. 33.
51, 35. 5.
53. 53.
59, 59,
61. 63 |62.
77. 78
13. 13. 17. 17. 10. 1.
19. 21, 25. 3. |25. 3. |24. 3. |23. 3.
< IR 22, 6. |27. 32, 32. 30. 39.
TIMG5_CO0 10 TIMG5 3/ 0 155 8 30. 7 |43, 43. 35. 54.
46. 9 [46. 9 |43. 55 |65.
72. 78
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£ 6-17. THEY 22 (TIMx) 55380 (42)

55 5| j . RGE 3| | RHB 3| | RGZ 3| PM 5]
o ey BEEA o e H PT 5[ W PN 3|l
14, 1. 10, 10, 1. 10,
20. 5. [12. 13, 13, 16, 12,
7 22, 16, 16+ 25, 17,
28. 26. 26. 31, 4. |22,
TIMG5_C1 [o] TIMG5 i3/t 1 155 31, 6. [33. 33, 42, 40,
8 38, 38. 44, 55,
44, 44, 49, 54 |60.
47. 8 |47. 8 66
73. 79
1. 13 |11, 2. |11, 1. 10, 1.
17, 21, 13, 2. [13. 2. |17, 13,
19, 25, 20. 20. 20. 17, 2.
22. 6 |27, 25, 25, 24, 3. |30,
30. 7. |32, 32, 30. 34,
e g 9 39, 39, 34, 39, 4.
TIMG8_CO0 10 TIMGS #i3/EL#% 0 155 43. 43. 6. 46,
46. 9 |46. 9 |43, 54,
45, 61.
49, 63.
58. 62 |68.
72, 78
14, 1. 10, |1. 10, |1. 10, |11, 1. 10,
18, 22, 12, 12, 16, 12,
20. 26. 21, 21, 18, 14,
24, 5, |28, 26. 26. 21, 31,
7 31. 6. |33, 33, 25, 35,
8 38, 38. 31, 40,
TIMG8_C1 10 TIMGS #i3i/th# 1 155 40, 40, 33, 47. 5.
44, 44, 37. 4. |55,
47. 8 |47.8 |42, 60.
44, 62.
46, 64.
59. 63 |69.
73. 79
# 6-18. BRI RSN K% (UART) 55 Ui
58 2| B . RGE 3| | RHB E| | RGZ ] PM 3]
s Jeml 334 B o e H PT 5[ W PN 3|
8 13, 1. 1. 16, 13,
18. 9 |17, 17, 27. 23, 4,
UARTO_CTS UARTO fL¥F K55S 29, 38 |29. 38 |36. 43,
45, 60. 75
55. 7
1 10 12, 12, 28. 14,
UARTO_RTS 0 UARTO #E 4% K i%{5 5 12. 19 116, 30 116, 30 37, 22
46, 44, 5.
54. 8 |76
. 1,10 |15, 2 |19, 2 [19. 2 |34, 16. 2.
UARTO_RX UARTO #:Yitf5 5 (RXD) 48, 57 |29
24,9 [1. 14 |1.18. [1. 18, |33, 1. 15.
UARTO_TX o} UARTO Ki%f5%5 (TXD) 3 3 35, 28, 3
47, 56
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% 6-18. @A RS EWIARIKIES (VART) E5HH (&)

55 Gl . RGE 3| | RHB 3| | RGZ 3| PM 3]
ot 1 B wo | om | om |TTOM| e |PNEIW
17 16. 25 [14. 14. 17. 18-
22, 22, 22. 5. |26,
UART1_CTS [ UART1 RiFRI%EES 27. 39 |27. 39 |50. 60 |32.
41,
61. 70
18 17. 26 |15, 15, 18, 19,
e e e e 23, 23, 51, 6. |27.
UART1_RTS o) UART1 & Ri%ES 8. 40 |28. 40 |61 33.
42, 62
14, 7. |10, 10, 10. 1. 12,
8 13, 12, 12, 21, 14,
22. 8 17- 17- 44, 21.
UART1_RX UART1 #{5 5 (RXD) 21, 33 |21. 33 |46, 23
53, 31,
55. 59 |47,
55. 69
13. 6 |12, 1. 1, 10, 1,
21, 7. |16, 16, 20. 13,
9 20. 20. 43, 20,
UART1_TX o UART1 Ri%(=5 (TXD) 32,9 [32.9 |45, 22,
52, 30.
54, 58 |46,
54, 68
12, 16+ 14, 14, 16, 1.
17, 20. 20. 20. 17, 18,
21. 6 |25, 27. 27, 26. 30.
UART2_CTS UART2 R Ki%fES 29. 7 |31, 31, 37. 41,
38. 38. 43, 5. |45, 5.
39, 39. 50. 60.
45,9 |45, 9 |[58.9 |61. 74
1. 19, 10, 10, 19, 12,
22. 7 |30.8 |15, 15, 23, 19,
21, 21, 30. 31, 4,
UART2_RTS o} UART2 & Ri%1ES 30. 30. 36. 44,
41, 41, 44, 67
42, 46 |42, 46 |51, 71, 78
59. 8
18. 20 |18. 15, 15, 15, 19,
26. 28 |26, 26. 18, 40,
UART2_RX UART2 #itf5 5 (RXD) 29, 29, 25. 4. |43,
37. 37. 51. 7 |59,
40. 44 |40. 44 62. 73
17. 19 |17, 14, 14, 14, 18,
25, 27 |25, 25, 17. 39,
UART2_TX o} UART2 Ri%f55 (TXD) 28. 28, 24, 3. |42,
36. 36. 50. 6 |58,
39. 43 |39, 43 61, 72
19 16. 27 |25, 25, 24, 3. |20,
27. 43 |27. 43 |5. 52 |39,
UART3_CTS UART3 Rt Ki%fE S 41,
52,
65. 72

44 HRLEIRGE
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* 6-18. EARPEWARIRIER (UART) 55U (%)
f5s el - RGE 3| | RHB 5| | RGZ 3| PM 3|

PT PN
20 17. 28 |26, 26. 25. 4. |21,
28, 44 |28. 44 |53. 6 |40,
UART3_RTS o) UART3 #E& KikfE5 42,
53,
66. 73
21, 22 |17, 15, 15, 1. 26, [19.
29, 28. 28, 30. 37.
. 30. 31 |45, 45, 31, 42,
UART3_RX UART3 #:4/5 5 (RXD) 46. 47 146. 47 |51. 6 |ea.
74,
78. 79
21, 22 |18. 14, 14, 26. 18.
29. 30 |29. 29, 30. 36.
UART3_TX o] UART3 % 3%15 %5 (TXD) 45, 46 |45, 46 |50, 43,
64. 7 |63,
74, 78
s g 1 5 6 38.8 |38.8 |16, 10,
UART4_CTS UART4 fuiF&i%kfs 5 42. 64 |36. 60
17. 8 |13, 1. 11, 1. 17, [13.
UART4_RTS o] UART4 i K i% (5 5 25.9 |17. 39 |17. 39 |45, 55 |23,
37. 61
. 37 37 15, 35,
UART4_RX UART4 #15 {55 (RXD) 1. 63 |59. 69
36 36 14, 34,
k(s
UART4_TX o] UART4 Ki%f5'5 (TXD) 20. 62 |58. 68
# 6-19. EEHEES U
55 51H 4 RGE 3| | RHB 3| | RGZ 3] PM 3|
PT PN
P 7 Vi W P g ) W Gl
VREF+ A H TR LM E S 19 27 43 43 24 72
VREF- A R S SN 17 25 39 39 17 61
6.4 >R A 51 RIS

% 6-20 FIH 1AM 51 B IE A 4 77 2K

+x 6-20. A fEFH 5| BIFEE
) H 3 o
F ARG 5] T BE % B v GPIO (PINCMXx.PF = 0x1) J:48 F iy #

PAX. PBx fil PCx Itk 4 L BEL 0 (0 P 163 AU i G P A
RS Voo NRST MIEH AR (s 5 ; BUFLERE VCC , BRI

JAE), ARUEN , ST 9.1

(1) AEMTEA S8 /O I ThREHIA (1 51 I#RSEIE “PAx. PBx Al PCx” AAE M 51 IELARH .
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7 K
7.1 4R RAIEE
7 ARIE XSAE T I TARR VR e (BRIES A wRE ) ()

B/ME BAE Hpr
VDD LR L R 7£ VDD 5| kb -0.3 4.1 \Y;
VBAT A b % P FELR 1 VBAT 51, #%t+ VSS 0.3 4.1 \Y;
\% HNHE WEANETAT 5V 2R TTIR 51 0.3 55 \Y

Vpp + 0.3
\% NG TN BUATATT 5 7% PR 5] 0.3 (&HAMEAN \Y;
4.1)

lvbp VDD 5| fii s A\ VDD 5l EIR ( BrEdR ) , VDD = 2.7V 80 mA
lvear VBAT 5| 5 H i JA VBAT S ( BT ) , VBAT = 2.7V 20 mA
ss VSS 21 gﬁf\j/ VSS 5| IR ( #EHR ) , VDD, VBAT = 80 A
lo SD 10 5| JE s SD 10 5 I N Bk 4z H i , VDD = 2.7V 6 mA
lo HS 10 5| B i HS 10 3| B A B i, VDD = 2.7V 6 mA
lo HD 10 5| i s HD 10 5| I N\ 547 H o B 3t 20 mA
lo OD 10 5] I i OD 10 5| NI HL i 20 mA
Ip B2 SRR AR R HE LCD HhRei 51 M i) M s iR 2 0.4 mA
I e T Ej)c‘% LCD ZhEEMISI I E i — AR i ( RIS THR 2 0.05 mA
Ty gEiE -40 130 °C
Tstg AR -40 150 °C

(1) “HXTERRBUE M BT RN SPGB ABE .

Lo S RAUE B IF AN S AR IX B 2 1 T B BB AT 25 LASMEAE fe H

A FRE IERIZAT. WAl R UURAT M (AR “4n o RBUEE” VRN , S F T REA S e & IEWIBAT |, X RS 45

TR AT EEME . DhREAE BE I 46 50 23 B o
7.2 ESD %
B <Xy
NG (HBM) |, 754 ANSI/ESDA/JEDEC 42000
v _— JS-001 FrifE , B 51 (M - v
L
N Fih BT (CDM) , £ JEDEC i 4500
JESD22-C101 , firf 51 @ N
(1) JEDEC 3044 JEP155 51 : 500V HBM I AW 7E bRt ESD b fe F 4.
(2) JEDEC 3c#% JEP157 #5iH : 250V CDM IS Bt 2EbRiE ESD bl F e 4 A=,
7.3 BUUE T4
7E B 2R KSR A N B CARR BV P A ( BRAEAS B B )
B/AME  BWE  BAME| B
VDD @ FRL Y51 HL PR 1.620) 36 Y
VBAT £ VBAT 511, XS VSS 1.620) 3.6 v
VCORE VCORE 3| i -t 1 £ () 1.35 \Y%
Cvbp VDD 1 VSS 2 [A] 3 ;1) i 72 2() 10 uF
CvBaT VBAT F1 VSS 2 [Al K] 75 % 1 uF
Cvcore VCORE F1 VSS 2z [Al# ) s 7588 (1) () 470 nF
Ta W -40 125 °C
Ty BOREER 130 °C
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7.3 BUUBITRM ()
75 SRABIASK A 109 fiEL PR P 045 (Rl 53 4 T )

BAME  BARME BKME| B
; B 1A NEERIRA N MCLK. CPUCLK. ULPCLK #iZ% (3) 32 H
C Z
MeLe BAH 0 ANNESAPIRA I MCLK. CPUCLK. ULPCLK #i% 3) 24

(1) 4+3IE VDD/VSS. VBAT/VSS il VCORENSS 2 [Ai%4 Cypp Cvear Fl Cucore » /& AT AE ST 28 0F 5 1.

Cvcore TE—NEDAFZHEMEM £20% BEAAEBZ L ESR .

(2) VCORE 35|l %3] Cycore-

H2)1F) VCORE 5| B2 AT Fit s BRI AR AT A1 B8 47 3K o

Cvpp~ Cyear M

(3)  ZfRIRAH RG4S (SYSCTL) HEEM |, L f R AETHCE | BTk MCLK 3k & midl i e ( HFCLK 421 HSCLK ) .

(4) MCLK #ii% 5 VDD #i 1) TAEE Bl BAT ARG
(5)  IHRETENRE VeoRo-(min) T3 I LRIE.

7.4 RMHERER

#agtr() ES ZiA Hhr
Roya 2 BRI 59.6 °C/W
R0 yc(top) gE R hhF (TEE ) #E 19.8 °C/W
Rous 45 2 AR AR 39.5 °C/W

. LQFP-80 (PN)
Wt 45 BT RHIES 4L 1.0 °C/W
Vg 45 2 AR AR IE S 5 38.9 °C/W
R 6 yc(bot) R (JEE ) #BH A& °CIW
Roya 4 BRI 63.1 °C/W
R0 Jc(top) SEEANEE (TER ) FARH 22.7 °C/W
Rous 45 5 W AR FABE 40.2 °C/W

: LQFP-64 (PM)
Wt S B TEE S HL 1.1 °C/W
Vs 45 28 KRR IE 24 39.7 °C/W
R0 yc(bot) ERAF (JEE ) #BH A3E FH °CIW
Roya BRI 29.3 °C/W
R0 Jc(top) s HhE (TR ) #H 20.1 °C/W
Rous 25 2 r AR AL 1.7 °C/W

VQFN-48 (RGZ)

Wt SE B THHAE S 5L 0.3 °C/W
R 4 2 AR AR IE S 5 1.7 °C/W
R yc(bot) i Hhe (IR ) 35 °C/W
RoJa S BB 725 °C/W
R0 Jc(top) LR AP (TR ) 28.5 °C/W
Rous 75 28 r AR A 445 °C/W

LQFP-48 (PT)
Wt 4 B THRE S 5L 1.6 °C/W
R 45 25 R IE 2 4 44.0 °C/W
R0 yc(bot) AT (JRHS ) FABH SE| °C/W
Roua SE BB 33.1 °C/W
R0 Jc(top) L&A (TR ) AP 24.2 °C/W
Rous 75 48 rf AR PR 13.3 °C/W

— VQFN-32 (RHB)

Yyt 45 B TIRHIE S 0.3 °C/W
Vg 4 25 R IE 24 13.3 °C/W
R0 yc(bot) EEhh5e (JRER ) #H 3.5 °C/W
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7.4 AMEREER (42)

#dptr) ESES UiH Hhr
Roga E B IRET I 40.7 °C/W
R yc(top) AT (TR ) #ABH 323 °C/W
Ry 45 4 W AR FABH 18.1 °C/W

— VQFN-24 (RGE) -

Wt RIS = 0.5 C/W
RN 4 2 AR AR IE S 5 18.0 °C/W
R 0 yc(pot) SERAF (JEE ) #BH 3.6 °CIW

(1) ARBPBIESEZELE |, ES-SEM 1C BRI R .
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7.5 FJRHRHE

7.5.1 IBATIRERER

VDD=3.3V. FiEHNEBIERS OV 5 VDD, ¥ith AR s WA . AT sM& 25
-40°C 25°C 85°C 105°C 125°C
4 MCLK | mm gok| % Bk BB Bk 8% Bk B gk P
£ fE # M@H M®H M#H @HA ®@FH H |
RUN A%
MCLK=SYSOSC. CoreMark , [ |32MHz 33 3.4 3.4 35 3.5
HIT 4MHz 0.6 0.7 0.7 0.8 0.8
IDDRUN mA
MCLK=SYSOSC. CoreMark , |32MHz 2.9 3.0 3.0 31 31
SRAM #4147 4AMHz 0.6 0.6 0.7 0.7 0.7
MCLK=SYSOSC , while (1) , AN | 3o, 57 62| 57 65 58 68 60 70| 61 75
PAT
IDDryn , |MCLK=SYSOSC. CoreMark , M |55\, 103 106 106 109 109 UAMhz
& MHz HFIAT
MCL/KfSYSOSQ CoreMark , MIA 4MHz 150 175 175 200 200
FEPAT
SLEEP #ix
IDDs g |MCLK=LFCLK , CPU %4 32KHz 252 310| 259 320| 284 370| 317 585| 370 800 uA
) 32MHz 1240 1312|1255 1328]1275 1405|1305 1552|1350 1699
IDDg) ggp MCLK=SYSOSC , CPU # % uA
4MHz 408 461| 416 474| 438 589| 477 737| 517 885
7.5.2 STOP/STANDBY #&=,
VDD = 3.3V, VBAT = 3.3V. VDD EH AR AAIERES OV 5 VDD , VBAT BT E M ERR OV 5 VBAT. %
HAHE N BRI B . BT A I RS g 2R A
-40°C 25°C 85°C 105°C 125°C
2% ULPCLK | wm k| sl k| B Bk| 0 BK| BB k| B
£ fE #& @B M®H M#H fHA ®@FH H E
STOP #=,
SYSOSC=32MHz ,
IDDstopo | USEAMHZSTOP=0 , 342 359| 347 362| 352 367| 361 380| 369 392
DISABLESTOP=0
4AMHz
SYSOSC=4MHz ,
IDDgtopt | USEAMHZSTOP=1 , 180 192| 186 197| 191 203| 200 217| 209 230 uA
DISABLESTOP=0
SYSOSC 2% |
IDDgtop2 | DISABLESTOP=1 , 32kHz 51 55| 54 58 58 64| 66 79| 74 93
ULPCLK=LFCLK
STANDBY #,
VDD & _
STOPCLKSTBY=0 , TIMGO /& i 15 22| 16 23| 40 7| 12 22| 20 36
IDDsTRYO
VDD & _
STOPCLKSTBY=1, TIMGO &/  |32kHz 1 2 12 2| 35 65 11 21| 19 35 uA
IDDsTgyY1
VDD & _
STOPCLKSTBY=1, GPIOA & Hl 1 2| 12 2| 35 65 11 21| 19 35
IDDsTRY1
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7.5.2 STOP/STANDBY &3 ( 4&)

VDD = 3.3V, VBAT = 3.3V. VDD &% A MAZIERES OV 5, VDD , VBAT S FrE M ANHERZE OV 8 VBAT. %
HAHE RN BRI B . BT AR VE B AN B 2R A .

-40°C 25°C 85°C 105°C 125°C
2H ULPCLK | s gok| 5% Bk | B Bok| B Bk| % mk| B

HoOoE @ @M & M @m @ O M

VBAT £ LF-XT I RTC IEfFiB{T 11 1.6] 1.1 1.7, 1.2 18| 18 27| 20 36

IDDsTRY1

VBAT & LFOSC #I IWDG IE#IZIT 32kHz 11 16] 1.1 1.7 1.2 18| 18 27| 20 36 uA

IDDsTRY1

IDDg7eye | lddq (vear) + Iddq (SoC) 26 38| 27 4| 52 9| 14 25| 22 40

7.5.3 SHUTDOWN &=,

VDD = 3.3V, VBAT = 3.3V. VDD 5 i N&E42 % 0V 8t VDD , VBAT & rE M ANEGERESE 0V 5L VBAT. #ith
AR SATAT IR . A% AR B o .

-40°C 25°C 85°C 105°C 125°C
25 VDD | gm gok| R gok| SUE k| MR BOR| R gk AL
5 & @E& ®E BE #H #H H A A
}E)DDZ % ISHUTDOWN Bt F it 3.3V 40 80 700 2600 4500 nA
HDN
VBAT % e 3 925
DD SHUTDOWN #=0T 1 HL YR FL it 3.3V 1.1 16| 11 17| 12 18| 1.8 27| 20 36 uA
SHDN
7.6 BIRR
7.6.1 HERH
B 7-1 457 B AT B A POR - POR+. BORO- il BORO+ X [f] [ & .
4 POR | BOR | Running | BOR | Running {POR| BOR | Running
| | | | | | |
L o ! L
| | asserted | | | | |
- L - T
g BORO* oo Y AN 7S N I N Y/
% BORO- F—————— Lo N __N-f- (1 N PR S 0 U
> : BOR BOR X | \_BOR / . | \_BOR
3 | released asserted | released | | | released
> | | BOR oo
% POR* oL L :_________95_59”_69__ R —
2] | | | |
POR- oL N Lo __L___ N S A [ N
| | released
| |
1 1 »
POR/BOR levels are met Time (t)
for specified |dVDD/dt|
& 7-1. FH_EH POR/BOR %14 - VDD
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Running : BOR : Running :POR: BOR : Running
| | | | |
No reset : : : : :
asserted | | | | |
| | | | |
£ BORO+ | ____\V ______ L .
g | | |
< BORO- Lo L
S \BOR BOR ]
% released asserted |
> |
> BOR !
§ PORt o~y asserted” .
%) | | |
POR- l L e LN
POR ) POR :\,\ POR
released | | asserted | | | released
b o
1 1 1 1 1 »
POR/BOR levels are met Time (t)
for specified [dVBAT/dt|
& 7-2. T H_EH POR/BOR %14 - VBAT
7.6.2 POR #1 BOR
TE ORI KSR AF T I AR SE ] AR ( BRAES AU )
25 AL B/ME HAUE BAE|  HAL
VDD FELYE HA, P 3 1.62 3.6 \Y
dVDD/dt  |VDD ( i ) R ET 01|  Vius
dvDD/dt  |VDD ( HLJFHLE ) FEHE% NP2 0.01| Vlius
dvDD/dt  |VDD ( HJEHLE ) JE#ER TR, FEDL 0.1 Vims
VpoRr+ - A S BT 0.95 1.30 1.56 \Y
VPoR- b F 5 o7 P LT TR 0.9 1.25 1.53 Y
Vhys, por  |POR iB¥i 25 45 70 mV
VBoRro+ or o T 0 ( B -40°C < Tj<30C
’ S D it . 1.45 1.54 1.62 \%
coLD RIESA T 0 ( BRIAHET) W L
VBoRro+ 30C < Tj<85C
’ N 1.48 1.56 1.64 \Y
coLp wiash, EAO
VBoRo+ 85C < Tj < 130C
’ ~ 1.48 1.57 1.66 \%
coLD wiEzh, E7O
VBoRo+ KIEE AL BRI 0 (BRINHEAF ) EFH @ 1.56 1.59 1.62 \Y
VBoRo- KRR AR T 0 (BRIAHST ) FREM @ 1.55 1.58 1.61 v
VBoRo, sTBY | KIE S AL HLE HLF O ( BRINERT ) STANDBY #=(™" 1.51 1.56 1.61 v
VBOR1+ IR A R H T 1 EAM @ 2.13 2.17 2.21 \Y
VBoR1- R A7 HLHE L 1 TR @ 2.10 2.14 2.18 v
VBoR1, sTaY | K& A7 #LE #L - 1 STANDBY #3{() 2.06 2.13 2.20 Y,
VBoRr2+ R A7 L L 2 EIH @ 2.73 2.77 2.82 v
VBoRe- RS AT BT BT 2 FREM @ 27 2.74 2.79 v
VBoRe, sTBY | KA B K HL~F- 2 STANDBY # =) 2.62 2.71 2.8 Y
VBoR3+ R AT L R L 3 EM @ 2.88 2.96 3.04 \Y
VBoRs- IR A H P 3 TR @ 2.85 2.93 3.01 v
VBoR3, sTBY | K A7 L K HLF 3 STANDBY # (") 2.82 2.92 3.02 \Y
Vhysgor | RIEE AR Zi5 0 (M 15 21 mV
Vhysgor | RIESE AR 5 1-3(M 34 40 mV
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7.6.2 POR #1 BOR (%)
1F E AR RSP T 0 TR BT B 08 (Bl A Ui )

25 R B/ME HAE BAE Bfr
Ton.sor | BOR fEARIEIR ;UN/SLEEP/STOP e 10 Us
Tep,Bor  |BOR f&IF LR FEPURR 100 us
(1)  |dvDD/dt| < 3V/s
(2) #f:# RUN. SLEEP 5k STOP i Figf7.
7.7 VBAT 444
TE H ARIE R AE R I TAR RV B s ( BrAESE U )
X PR KAF BAME  HAE  BOKE| B
VBAT FELYR R Y 1.62 3.6 \Y;
dVBAT/dt | VBAT ( HLJEHIE ) [R5 E 7t 01| Vius
dVBAT/dt | VBAT ( HLEFLIE ) JEIEER TR Rl 0.1 Vims
VRORE | 1 it o o EFH 0.95 13 155 Vv
(VBAT)
VROR- | 4 i oy v s F R 09 125  152| Vv
(VBAT)
Vs, POR iR 25 45 70| mv
POR(VBAT)
VBoRo+,
COLD(VBAT | K & A7 L s H wREzh, B 1.48 1.54 1.62 \Y;
)
VBORO: | ¢ 1 o o T EFHO 156 158 162 V
(VBAT)
VBoro- RE B AL P TR 1.51 1.56 1.61 \
(VBAT)
TPU(VBAT) V} I‘EEHﬂ'IEﬂ 1.2 ms
Icharge | 7c Hul(E 7 VDD = 3.3V , VBAT = 0V 1.7 mA
Rswitch |VBAT 1 VDD = [i] [ 4 25 775 H L 0.9 1.4 27| ko
. FHTH A VBAT 21 VDD 1) [n] B Y N
I(trip) 0 e BB VDD #HLE , 1.6 < VBAT < 3.3 100 PA
VORTINS | gy i 250 () R
(1) |dVBAT/dt| < 3V/s
7.8 INAEf s tr
1E EARIE X EAE T I TAR R VG B s ( BRAESE U )
S W% AF B/ME  HEE BKXE Hfr
HE R
VDDpgm/ERASE et A Bk E YR PR 1.62 3.6 \%
IDDgRASE BERERERIRI A VDD SRS M FYR I | BB R 25 10 mA
IDDpgy GRAEER IR M VDD SR IR IR | AR S 10 mA
T A
NWEC(HI_ENDU | 413 RIA7 172 104T 3% 32 /i X [ - -
RANCE)) W 4Rt ) M A (D 100 HARX KRS
ORMAL ENDU | FEBRIARFELIN ALE ( 1466112 " GBI K
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7.8 NWHEAfE T (22)
7E [ SR8 KR EF 1 T/ LR S FE A (R 5 )

SR RS BME  HAEE BRE Hfhr
NEwmax) KB BT I R R R @) 802 K #pxE1E
NW max) 15 J3 X HE B 2 AR R 10 B N ©) 83 B5NEAE
PRy
tReT 85 [N A7 A7 o e AR v -40°C <=Tj <=85°C 60 i
tReT_105 DN A7 A 2 ot Ok v -40°C <= Tj <= 105°C 11.4 P
TS FNBERRET 7
tprOG (WORD, 64) | AE S AR A] (4) (6) 50 275 us
tPrROG (SEC, 64) 1kB 53 [X [ gm s fE)©) 6) 6.4 ms
teraSE (SEC) 5 X BRI [ <10k MR/ 2 FE 3] 20 200 ms
tERASE (BANK) 20 BRI [ <10k MERR/GRTEE H 22 220 ms
(1) FINAEA-EASEAR AP R s 223K 32 AN b R FH 3 46 00 s DX R AR we i PR b [X o 3 15 R P i 008 400 % B B N7 25080, 451l EEPROM {ji
H,
(2)  RAMIBERTINTE R B R R SR — R X R BB BRI M e Oy — B R 1 o
(3) MIHEBRTLZA . BNTERAFRRKENERES . DR FEN E— AP RPITPINI S NEEE |, N — BRI TR R RS N
PERL , BT ZEHAT B X 4Bk
(4)  GmAEmSIE) R SON Ml UR A iy 4 BUFE TN A743 i 2% P 50 B A 2 52 i b Wb 25 T 75 R e 1)
(5)  H X GmARNT ] E XM — w2 W kR B I Ja — N FE a4 58 T HLAE NAA e fl ds v i B P bR ST RG], 1 A
1555 X AR A AN N (RN TZ )G ) IO AR5 51 88 BT =5 (B 1]
(6)  WNAFFRANA 64 ANEHEN: (8 N1 ) o« fERH ECC M L, BINFFFR/INA 72 41 (64 DMEdEALIN 8 4~ ECC 47 ) «
7.9 B ERRE
VDD=3.3V , T,=25C ( %3AE R A ¥ )
¥ \ WA BME Boc| s
MR FEET 6]
M SLEEPO Fiz 17 ffymaEgi fa) () 15
WAKE, () SLEEPY 3l 7 kR T O 21 us
M SLEEP2 iz 17 ffyma g fa) () 25
M STOPO Fliz 47 e i (] 19.5
(SYSOSC jifil ) (™ .
twake, | A STOP1 Fiz 17 KBzt ) 146 us
STOP (SYSOSC mH )M .
M STOP2 Fliz 47 e i i 7] 13.5
(' SYSOSC #:f ) .
twake, | P\ STANDBYO ST ¥R i (1) 15.7
' us
sTBY M STANDBY1 Filiz 17 (¥ e it i) (1) 15.7
’ ‘% B 300
CWAKEUR, | 41 st i i £ g ] ) Pk R e
SHDN SRR 322 us
B PUER A ERE
iy SLEEP2 0.9
¢ I BAE R IR B 5 — A 32MHz i3y STOP1 24 us
DELAY | MCLK 35 I FE 3R i i) 3k STOP2 0.9
1 STANDBY1 3.2
=Fulingad
S )= 304
tsTART, Ak WAL IR 1A 8 B ) () %gﬁfﬂﬁﬁﬁ us
RESET Pk sh Ak 370
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7.9 BFPHRFE (52)

VDD=3.3V , T,=25C ( A A H W )
BH \ L BME o Bl
NRST i
trsT, NRST 3| J_EFF4 4 BOOTRST ff) | ULPCLK=4MHz 1.5 us
BOOTRST | Bk /& ULPCLK=32kHz 80
NRST 5] f1_E T4 sk POR Bk
trsT, POR 1 1 s
I
(1) WABEE R AR ELE 5 ( GPIO MeFR St ) iR BT PR 238 — A48 2 T R st 1), o PR as 25 H
(FILTEREN=0x0) FLtei#nm:fi /5 Fl (FASTWAKEONLY=1).
(2)  MREEE A2 FE AR ER (S S (IOMUX MeBR I ) iy B30T PR 55— 45482 HIfTa] o
(3) JazhitaLZ$E M VDD #id VBORO- ( % )azh ) BT PR 8 — 4384 T fa B ]
7.10 B4 A%
7.10.1 RGHRGHE (SYSOSC)
16 HARIE RS T 1 TAR RS WIS ( BRIEA A UL )
e 2 PR B/AME  HRE  BKE| B
f SYSOSCCFG.FREQ=00 (BASE 32
SYSOSC i # i SYSOSC Hisk (BASE)
fsysosc SYSOSCCFG.FREQ=01 4
SYSOSCCFG.FREQ=10 , MHz
fsvsosc ) SYSOSG i SYSOSCTRIMUSER FREQ=10 24
IZ 5 pIES
. g SYSOSCCFG.FREQ=10 , 6
SYSOsC SYSOSCTRIMUSER.FREQ=01
SETUSEFCL=1 , T, = 25C -0.41 0.58
JA IR R IE B (FCL) , JMBBLEAIE | SETUSEFCL=1 , -40°C < T, < 857C -0.8 0.93
fsysosc |40 ROSC HiFH2%H ¥ SYSOSC #iZeks i %
M@ SETUSEFCL =1, -40C < T, < 105°C 0.8 1.1
SETUSEFCL =1, -40C < T, < 125¢C 0.8 13
SETUSEFCL=1, +0.1% 25ppm Rosc , ]
T.=25C 0.5 0.7
o , SETUSEFCL=1, +0.1% 25ppm
JE AR REIER B (FCL) H ROSC FLAR |R (- 40'C < T, < 85°C -1.1 1.2
fsysosc | BT ROSC 5l ) SYSOSC K | i& - %
FI T2 th iRk () SETUSEFCL=1 , £0.1% 25ppm 14 14
Rosc , -40C < T, < 105C : :
SETUSEFCL=1, +0.1% 25ppm 15 14
Rosc , 40C < T, < 1257 : :
{38 ROSC
VR =l
fsysosc | MM IERES (FCL) I SETUSEFCL=1 , -40°C < Ta < 125C -2 14| %
SYSOSC #iZE iz 4
SETUSEFCL=0
A SR DpE By ,
feysosc | LCL SRAIINAY SYSOSC JRUakifL SYSOSCCFG.FREQ=00 , -40°C < T, < 26 18] %
32MHz ,
1257C
SETUSEFCL=0 ,
fsysosc |FCL ZEFHI (f) SYSOSC Bl , 4MHz | SYSOSCCFG.FREQ=01 , -40C < T, < 27 23| %
1257C
Rosc  |ROSC 5Iji#1 VSS Z ljfti4hii s () | SETUSEFCL=1 100 kQ
tsseg';*sc B E) B ERS R E I ) ) SETUSEFCL =1, +0.1% 25ppm Rogsc (! 30| us
Y.
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7.10.1 R4iHR% 2% (SYSOSC) (4:)

£ HARE KGR T I TARR VG NS (BRAESA )

24

B/ME

HAE BAE| B

fsettle,

tsette AT f FEE ()
SYSOSC settle SYSOSC TH/>

SETUSEFCL=1 ("), +0.1% 25ppm Rosc

-1

%

(1) SYSOSC MK IEH I (FCL) it S HE i fH 2% (ROSC) S8l s SYSOSC A5 , 24ff A FCL I, i HiPH 28 U AUEHAE 2 ROSC
SIA VSS Z1a]. ks e R £0.1% +25ppm ROSC i ; Al DUREH] Jeta 5 22 LA ( SYSOSC R 2B MTIFAL ) « ARITHH

il ROSC ¥ EEFTAT RLH SYSOSC K BEIEANMEE |

ROSC.

HSHEARSHEF M “SYSOSC” —5. WRAKFMH FCL , WIEHIHR

(2) WEFTRABIEREIEL. LAURHTH] ROSC HIFH & A Z AR LR 5 U 45 &1, DLTAE IRZ&HEE. £0.1% £25ppm ROSC HIMERESE N

HAME Rt

(3) SYSOSC #iMefig (i , B HAKTh#ER A ) JF H FCL CJa it , SYSOSC &K F o H kAR fSYSOSC |, FAMIRZ R =N
fsettle, SYSOSC , [y tsettle, SYSOSC , 2 J5 il ik #l H A7k )L .
(4) M4 FCL K , SYSOSC iz IEFF % (FCL) AT i Py vk i B 28 52 5 SYSOSC M. 45 2411451 SYSOSC M it difs B | 155

B4 AR S HEF M) “SYSOSC” #45o

7.10.2 {5 T 25 (LFOSC)
1E B AR KSR T B ARG B A4S (BRI A U )
e 20 R A BAME  HRAUME  BKME| B
LFOSC #i% 32768 Hz
fLrose LFOSC fi 1t -40C < T, < 125C -5 5/ %
40C < T, <85C 3 3l %
lLrosc  |LFOSC miii#E 300 nA
et || FOSC Rzl 17 ms
LFOSC
7.10.3 fIAT & s B
7E BRI KSR T I TAR IR G N AR ( BRAESS A 1R )
BH \ ey BAME  SME  BOAME| BR
RS AR R T 2% (LFXT)
fLExT LFXT #ii% 32768 Hz
DCrext |LFXT dizth 30 70 %
OALrxT |LFXT SR A % 419 Ko
CL, eff FERRIA R G A () 1 pF
tstart, LxT |LFXT 53} (8] 483 640 ms
ILFxT LFXT HUFH#E XT1DRIVE=0 , LOWCAP=1 200 nA
fEABER 4PN (LFCLK_IN)
fLEIN LFCLK_IN #i% @ SETUSEEXLF=1 29491 32768  36045| Hz
DClrn  |LFCLK_IN (575t @ SETUSEEXLF=1 40 60 %
LFCLK Yajss
feaulTLe | LFCLK MR as s 4R ) MONITOR=1 2800 4200 8400/ Hz

(1) XOFEFEEGMERER (FNFLH 2pF ) | HHEA 58 Crexin®Crrxout/(CLexintCLrxout) » FH Crexin 1 Cexout 23l

LFXIN #1 LFXOUT FHEHZ

(2) BB BN (LFCLK_IN) 23238 48 v P 7 I i 4
ERHIRAAENLT MIN SRS A AR, JF HAGE A SRR T MAX SRS RN K

(3) LFCLK W28 nl il T M #l LFXT Bt LFCLK_IN.

AR
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7.10.4 5 R A T
78 BRI KSR T I TAR IR FESE N AR ( BRAEST A )
2K \ WiRF A BAME  BBME Bl B
FSRR ARG 4 (HFXT)
HFXTRSEL=00 4 8
fuexT HFXT #i HFXTRSEL=01 8.01 16| MHz
HFXTRSEL=10 16.01 32
HFXTRSEL=00 40 65
DCuxr |HEXT st HFXTRSEL=01 40 60 o
HFXTRSEL=10 40 60
HFXTRSEL=11 40 60
OAnexT |HFXT kiR 42 HFXTRSEL=00 ( 4MHz % 8MHz i [# ) 2 ko
CL eff F R R R () 1 pF
tstart, HExT |HFXT JE i 7)) HFXTRSEL=11 , 32MHz #fk 0.5 ms
fupxT=4MHz , R,=300Q , C =12pF 100
lwext  [HEXT HLHAE furxT=32MHz , Ry=30Q , C =12pF , 600 uA
Cpn=6.26fF , Lyy=1.76mH
R 4\ (HFCLK_IN)
N HFCLK_IN i @ USEEXTHFCLK=1 4 32]  MHz
DChrin  |HFCLK_IN 55t @) USEEXTHFCLK=1 40 60 %

(1) XOSEFEEGMELEE (FNFILN 2pF ) |, A8 Chrxin®Chrxout/(CrexintChxout) » FH Chpxin A1 Crexout 732
HFEXIN 1 HFXOUT Eff 2R .

(2)  HFXT Ja I A (tstart, nExr) A2 T8 MJE I HEXT 808 A Fa i 4R RO 1] o 8 S RV T SR AR R S ARG . 52 MSPMO G
£% 80MHz iz Hl 28 AR S HF MR “HFXT” —45.

(3)  HrFmEhi N (HFCLK_IN) $2523% 45 P 77 S b

711 #F10

7111 R

TEAREE () FEL YR P R Y R B 1 AR08 KA A T 1 AR IR S B N UAS ( BRIE S AMERH ) o VDD FEJEIE A+ SDIO AT A A thiE T
VBAT HiFH 1) LFSSIO.

28 MR BAME  SAUE BAE| AL
VDD = 1.62V 0.7*vDD 5.5 \Y
opIo 2 5.5 \Y
T ) VDD = 2.7V .
Vin RS PN
K ODIO FI &AL
_ = 1. 0.7*VDD VDD+0.3 \Y
wskipre o VPP = 162V
VDD = 1.62V -0.3 0.3*vDD \Y
opio 0.3 0.8 \Y
VDD = 2.7V -0. .
ViL I SN LS
% ODIO I fir -
_ =1. -0.3 0.3*VDD \Y
Lk o | VPP = 162V
ODIO 0.05*VDD \Y
Vhvs  |IBHf K ODIO LLAMK *
Fi A 1/0 0.1*VDD \Y
. ; LCD 5|4
g | AT b oD 50| nA
K PA12 LS
Iikg e PHAS IR LR f LCD 5l 100/ nA
SDIO®R )
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7111 SR (%)

A Y B YR PR ST L R AR SR R I DAR IR B SE R N S ( BRAES AMERT ) . VDD HEI A SDIO KT MU HE T
VBAT HiH 1) LFSSIO.

SH R E B/AME  HEME BAME| HAL

. e PA12 LCD 5| 4
IIkg i1 P A U LI SDIO® B) S 300 nA

k& ODIO LLAMY
B 110

Rep | FhuHifil ° =
C LPNGER > =
VDD=2.7V , |lio] max=6mA

VDD =171V, [lio| max=2mA VDD-0.4 Vv
T,<85°C

VDD =27V, [lio| max=6mA
VDD=1.71V, [lio] max=2MA VDD-0.45 Vv
T,<85°C

VDD = 2.7V, DRV =1, |lIO|,max
=20mA , VDD = 1.71V , DRV = VDD-0.4 Vv
1, |IO],max = 10mA

VDD = 2.7V, DRV =0, |lIO|,max
=6mA, VDD =1.71V,DRV=0,|| VDD-0.45 \Y,
I10],max = 2mA

VDD =27V, [lio| max=6mA
VDD=1.71V, [lio] max=2mA 0.4
T,<85°C

VDDZ=2.7V , |lio] max=6mA
VDD=1.71V , |lio| max=2mA 0.45
Tj»85°C

VDD = 2.7V, DRV =1, |lIO|,max
=20mAVDD =171V ,DRV =1, |
l10],max = 10mA VDD = 2.7V ,
DRV =0, |lio| max = BMAVDD = 0.4
1.71V , DRV =0, [lio| max = 2MA ,
T; < 85°C

VoL I FL P4 H LU HDIO v
VDD = 2.7V, DRV = 1, |lIO],max

=20mAVDD =171V ,DRV =1, |
110],max= 10mA VDD = 2.7V ,
DRV =0, [lio| max = 6mAVDD = 0.45
1.71V , DRV =0, [lio| max = 2MA
T>85°C

Rpy e AN 40 kQ

SDIO

VoH e R T P

HDIO

SDIO

VDD =27V, lop max=8mA
VDD=1.71V , lop max=4mA 04
T,<85°C

VDD=2.7V |, lo| max=8MA
VDD=1.71V , lo| max=4mA 0.45
T>85°C

ODIO

(1) /O 2% : ODIO = 5V & [RIF , SDIO = #r#EIkz) , HDIO = &Kz
(2) BAEHAEVIY , BRI VSS B VDD eI EIAR R 5] R = .
(3) B uh TSR IR A B A NSRS i EL e N R B AR AR
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7.11.2 FRoeit:

FEFERE ) HLRHRL P VS TR K BRI IR AR B AR IR VG U AS ( BRAESISMEM ) - VDD R+ SDIO [ Hks thi& i T

VBAT Hi sk i) LFSSIO.

ZH PR B/ME MAME  BONE| AL
foax | U 1 AT sSDIO () VDD = 1.71V , C = 20pF 16
fax it 11 A R sSplo () VDD = 2.7V, CL= 20pF 32| MHz
fax | 3 1A H A 2 oDIO VDD = 1.71V , FM* , CL= 20pF - 100pF 1
. [% ODIO LA#

t,t |H A ~ o =1, 0.3*max

£ B T RN ) Tt 2 VDD = 1.71V ax| S
te At R BRI [A] OoDIO VDD = 1.71V , FM* , CL= 20pF-100pF 20*vDD/5.5 120 ns
(1) /O 3% : ODIO = 5V % /RIF , SDIO = FFiEIR%h , HSIO = ik , HDIO = [5IRz)
7.12 L B E 4 VBOOST
1E B AR KA T B TARR VB A ( BRAES A B )

E 20 W& B/ME B kil BAME|  HAL
325 119 B MCLK/ULPCLK &
IVBST VBOOST %/ﬁibﬂ&‘%& LFCLK 0.8 uA
MCLK/ULPCLK 4~
lysT VBOOST HLi Nk &% LFCLK , SYSOSC #ii% 10.6 uA
& 4MHz

tstarTvesT |VBOOST Ji Bl [H] 12 20 us
7.13 ADC
7.13.1 BBASRE

FEHMERZ (A PR FRL S AN BRI KR T I DA G N (BRAESA U ) |, T

FES RN 12 Ay Hp s (BRAE A )

iR

==y

EHTEIRE A 25°C NS |, IF HIr A A

e+ WA BME  REME  BORfE| B4
Vinapey | AR R FE () R ADC BEb A 51 0 VDD Y
kA VDD [ Vg VDD Y
VR+ ADC IFJ:iEHL R K B AMBEEAE S I Ve (VREF+) 1.4 VDD \Y;
K PIHEEHERT VR (VREF) VREF v
Vg ADC i S LR 0 v
Fs ADC RFEAiI% RES = 0x0 ( 12 fifisk ) , ShBAEdE 1.68| Msps
Fs ADC A4 RES = 0x0 ( 12 Azl ) , pyitiife 200| ksps
@ | VDD 3T Fs=1.68MSPS , Py33EHESMH , Vg. = VDD 570
liapc) T R L Fs = 200ksps , W#3E#EFTH |, Vre = VREF = 2.5V 320 435 HA
Rin ADC %\ Hi i 0.5 kQ
Csm ADC RHE{RFF LAY 43 pF
Fin = 10kHz , #hi3EaAER) 11.0 1.1
ENOB AR A - ——— fir
Fin = 10kHz , A #B%EHE , VRe = VREF = 2.5V 10 10.2
Fin = 10kHz , 4MEB3EHE®) 68 71
SNR [EL 12 dB
Fin = 10kHz , A% , VRe = VREF = 2.5V 63 65
HNEFEHERES) | VDD = VDD(riny % VDD(max) 63 68
PSRRpc | HaJEHMHILL ( B ) VDD = VDDjin) % VDDmax) 50 63 dB
W EIEEHE | Vs = VREF = 2.5V

58 HELUH

— fi
w
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7431 B (42)

FEHMERF (R PSR AT R0 KR R IO TARIREVE N ( BRAESSA U ), ra B Ty 25°C il , JF HArAH
FEZ R 12 fin PR g (BrAEnAum )

2% WREH: BAME  REME BKE| B4

AR EEAES) | 1kHz BiF AVDD = 0.1V 61

PSRRac | HaJEIMSILL ( 380 ) 1kHz If AVDD = 0.1V 55 dB
PWEFEHE | Vre = VREF = 2.5V

Twakeup | ADC MM 1] B BB AL T2 TR TS 5| us

VsupplyMon | FLIG I %43 JE 2% (VDD/3) K ADC i Nl : i g @ 15 +15 %

IsupplyMon | FELI5E I 4% 43 1 8 HLIRE YR ADC #ii NJETE © H Y I # 10 uA

Vyeatmon | VBAT Miill 843 JE 4% (VBAT/3) K% | ADC #i N\iliE : VBAT Wiil4s 15 +1.5 %

IvBATmON VBAT 5 I 85 53 1 25 HL AL T #E ADC i N\JBiE : VBAT W& 10 uA

(1) Bt A Hh LA SR F 0 ADC JEEFi T HFH Vi %5 Vi, 19, A BT RUTRE LS .

(2)  PISIERE (VREF) U SR AL 75 R FES A Lapc) -

(3)  FT SN HSHEMEBUAR HSSEE Vs = VREF+ = VDD = 3.3V V. = VREF- = VSS = OV H. VREF+ 5| [i L #4h35 1 F A% 0% f Tl

(4)  BUDIEISIIE. AT VDD MM 31 AU T VBAT WM 30 GORUAN AW HERE | H67E 0 B 5 4 VDDIB. (6
SR A P R 2

7.13.2 FFohsk
FEAERE 0 FL YR PR Y R S AR R TS I TAE IR EVE RN ( BRIEA SNERT )

P e BME  MEME  ROAE|  Efr
fabcoLk ADC I} i 4 32 MHz
tADC trigger TRAF ik R /N 3 ADCCLK J&#j
tSample 71)%4‘#“‘7 [i] 12 s f RS =50QQ , Cpext = 10pF 156 ns
tsample_VREF {81/ VREF I (#RFE I i) ADC iifiji =28 , 12 i\ , VDD e A% HE 4 us
tVS;ET)P'e—S“PP'VMf’M i P M S (VDDI3) I FUSERE ) 5 us
tvia;:"e—swp'ym 4 e IS (VBAT/3) B (R [)C1) 5 us

(1) B IREMEE. HT VDD S @ iE 31 AT VBAT HllRiEiE 30 AR AR IS | IFE N ITER S L 28 VDD/3.

7.13.3 & S¥

FEFEAE AR FLJS R PR R B 208 KR N ) TARIREE VS A (BRAES AU ), e SRARMEAEIR Dy 25°C AT , IF BT 4
PESHIE 12 (53 P 1S (BRAES A B ) )

25 PR BME  BEME BKfE| A

Ej AR EIR 2 (INL) SR IEAER) AR IEAER) -2.0 +2.0| LSB
WA BV 2Z (DNL) —— S 2) i

Ek i PNsIE R G 1.0 +1.0| LSB

Eo A% 2 SR IEAER) -35 35 mv

Es HikiR SR IEAER) -4 4| LSB

(1) MEREERZ (TUE) rTLLE LU R AZREA El. Eo Ml Eg SRilHAH : TUE = V(E 2+ |Eol?+ Eg ?)
R DU T R IORRI AL | 8% LSB , LA EAR BEEAT T

(2) PR EEHERISHT R TE VRy = VREF+ = VDD, Vg.=VSS =0V H VREF+ 3| LA AN 1w F R0 40 T4 | JF B E T
HIREIGAE PG2.0 ZJ5 A 23 FF-
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7.13.4 #IELZR

Device
Boundary

! ADC Model

Rpar

Vin— AWV i

o ¢ ' 12-bit SAR

i Converter
C

CI SIH —|—

L T

Cpar

& 7-3. ADC I A\ %%

1. #Zh ADC HUTRHEDL T f# Ryy A1 Cop (01
2. WBHEHC 10 BT C) HfiE
3. Cpar 1 Roay Z5 46 ADC Hi N HLEK I %22 Fl 2501 i i

LA A RK A ADC # #e It 75 1 e/ N RAEI 8] (T)
1. Tau = (Rpar * Rin)* Cs/H + Rpar*(Cpar *+ C))

2. K=In2afair7) - In((Cpar + C1)/Cen)

3. T (/N RAERE]) = K*Tau

714 EE LR
TE 250 RS R 1 T A6 R V6 B A ( R SS  )
¥ WIS B/ME  MRME  BOKE| R

ADC Fil VREF [t & : RES=0 ( 12 fi#
TSrrim | H) THEERE D iL) , VRSEL=2h (VREF=1.4V) , ADC 27 30 3] T
tsample=12.5uS

TS, LS -40C < T; < 130C -1.9 -1.8 -1.7| mv/c

ADC #1 VREF it & : RES=0 ( 12 %
tser s |IRE RIS RE R ) @) i) , VRSEL=2h (VREF=1.4V) , ADC i 125 us
=29

(1) G PORAE T DUSE U s A xh R 15 . TE SR “VEAITLN T E CIREARIEER T .
(2) XA E AL R ERIN P 5 ) e ADC SRAFIN 18] .
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7.15 VREF
7.15.1 BS54 ADC

FEHERF AR PR PR 9 L 1 R0 KR TR B AR IR EEVE I A ( BRAR 53 AN )

2 WMRR2% 45 B/ME HAE BKE| AL
A BUFCONFIG =
Y 925 _ N
\rer  |VREF TEH7E b © 1) rs |BUFCONFIG=1(0, 1}, EfiH 80  100| uA
TCyrer  |VREF i 541 oy N JBUFcONFIG = (0. 1) 75 ppmi°C
1] = 1000 /s
. i il = 1000 /M , BUFCONFIG =
) . i S , ,
TCain | KM VREF s BUFCONFIG= |{0, 1) . T = 26°C 300| ppm
{0, 1}, T=25C
VDD = 1.7V & o
PSRRpc |VREF it ( i ) VDDmax , \éBEc_c;NT:YG% \1/DDmaX ' 60 70 dB
BUFCONFIG = 1
VDD =27V % _
PSRRpc |VREF it ( 2 ) VDDmax , \B/BEC‘OZNLYG% \éDDmaX ' 50 60 dB
BUFCONFIG = 0
VREF it 5/ RMS 7% ( 0.1Hz | BUFFCONFIG = _
Vhoise % 100MHz ) 1 BUFFCONFIG =1 500 pVrms
_ VREF #iH15) RMS 1§75 ( 0.1Hz |BUFFCONFIG = _
Vhoise % 100MHz ) 0 BUFFCONFIG =0 750 pVrms
ADCFs |kt k ADC A% (973 VREFAER |44 1 VREF {5 ADC 3t 200| ksps
ADC Hi
BUFCONFIG =
Toatp | VREF JEhH ] {0,1}, VDD = |BUFCONFIG = {0, 1} , VDD = 2.8V 15| us
2.8V
(1) VREF %t iR E 2 E0E TCyrgur 5 P ERa BRIEHE IR FE R A,
7.15.2 BASSRE ( HLERER )
FEAERE 0 FEL YR PR S R e B AR KA T I TAE IR EVE RN ( BRIES ANEEH )
E 20 WK% A B/ME BBE BKE| AL
BUFCONFIG =
7= v i ro . = Fl -
\rer | VREF T{FHiigi ©.11 . g |BUFCONFIG =0, 1}, st 80 100| uA
TCyrer |VREF [0 2% ?OU?ONF'G = |BUFCONFIG = {0, 1} 75| ppm/°C
B = 1000 /)
‘ i 1 = 1000 /M , BUFCONFIG =
. K- S s f
TCurit K3 VREF 5% BUFCONFIG= |{0, 1}, T = 25°C 300| ppm
{0, 1}, T=25C
VDD =17V % j ]
PSRRpc |VREF Hiiil b ( ELi ) VDDmax , \éBEC- C;NT:\I/G% \1/DDmax : 69 dB
BUFCONFIG = 1
VDD =27V % .
PSRRpc |VREF ML ( i ) VDDmax , \B{BEC_OZI\'I?I/G% \(/)DDmax ' 60 dB
BUFCONFIG = 0
_ VREF #i 15 ) RMS 1§75 ( 0.1Hz |BUFFCONFIG = _
Vhoise % 100MHz ) 1 BUFFCONFIG =1 500 pVrms
_ VREF #i 15 ) RMS 1§75 ( 0.1Hz |BUFFCONFIG = _
Vhoise % 100MHz ) 0 BUFFCONFIG =0 750 pVrms
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7.15.2 SR (HURRER ) (4E)

FEHERF AR PR PR 9 L 1 R0 KR TR B AR IR EEVE I A ( BRAR 53 AN )

Bl A BUME HMBME BOKME| B4
BUFCONFIG =
Tstartup | VREF J 8 ] {0,1},vDD = |BUFCONFIG ={0, 1} , VDD = 2.8V 15| us
2.8V

(1) VREF i th i 5 R EUR TCyrgur 5 N BB FUEE R Z R ¥ A,

7.15.3 B ERE (ADC)
FEHERE I P U PR 3 L A 1 AR08 SR A T B AR IR S Y ( BRAE I /MR )

¥ WA B/ME  HAUE  RKME| B4
VDDpin | VREF 3847 T 5 ()55 /IN LR FRLIR BUFCONFIG =0 27 v
VDDpin  |VREF 384T T i [ 850/ LR HL BUFCONFIG = 1 1.62 \Y
VREF | B s B iy Y H s BUFCONFIG =0 2.46 25 254 VvV
VREF | H Jos 3 it L I BUFCONFIG = 1 1.38 14 142 VvV
7.15.4 BAERHE ( HLESR )
FEFERE ) ALY AR 30 B A 1 AR08 SR AF T I CAR IR EESE I N ( BRAESIAMEE )

2¥ RS BAME  AAME  BRfE| B
VDDyin | VREF 3477 75 (F1 55 /s LB FLE BUFCONFIG =0 27 v
VDDpin | VREF 3&47 fT 7 [ 55 /N LS HRL I BUFCONFIG = 1 1.62 Y%
VREF | HJf S vfEddy BUFCONFIG =0 2.46 25 254 V
VREF | dt R 3 vk el BUFCONFIG = 1 1.38 14 142 vV

7.16 L #% (COMP)

7.16.1

PR B S

FEHERE (10 FRLRFRL s 90 % 1 AR08 KO T I AR IR BV Y ( BRAR 53 4hAEHT )

W R B/ME BAUE BAE XA
LR SR
Vem SNV 0 VDD v
Voffset BN 1 HL +20 mV
HYST = 00h 04
Viys L AR HYST = oth 10 mv
HYST = 02h 20
HYST = 03h 30
b s FEARIEIR | R ] S ERE A, K = 100mV , A 32 50 ns
- SRR AR OCH , UK = 100mV , R IFER 1.2 4 us
K B AR AL IR FUAE BT 7 A SR E] A 5 us
ten b 2 e ] : : _‘ -
TE B AR AL IR RS BT T 1A B E] , IRThFERE SR 10 us
= i R Sy R
) Vem =VDD/2 , 100mV id 4% , DAC i th {f fy i ik
loomp HBR BRI i, VDD fF%9 DAC Hy3HE , R FEIst 085 27| WA
Vem =VDD/2 , 100mV i8R , A bhiseas . mrididt 120 180 pA
Vem = VDD/2 , 100mV 333K |, X bhisas |, IRThieat 0.7 21 pA
oo TETHRERER F R b i Vem = VDD/2 , 100mV 3% , DAC % th fE Ay o JE 3 15 A
P +VREF #1448 #E , #5 VREF /£ DAC [5EHE | MIRIFERE R
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¥ R \ Be/MA AU SN B fr
8 fir DAC /S 4%t
Vdac DAC %t 5 [l 0 VDD \Y;
4 EARTGI 8 fir i - e e g . VIN
Viaocode *EIME“” 8 0 DACHIH |\ = g i DAC HUREAEFLIE | 487 n = 0 % 255 (1) 256 v
INL 8 iz DAC sy dE 2t -1 1 LSB
DNL 8 fir DAC sy AELe i -1 1 LSB
A5 R 2 8 iz DAC [fy3i i % 72 HHEH K = VDD -2 2| FSR B4tk
T iR 2% 8 fir DAC H 2k i s 15 7 5 5 mv
tdac_settle ﬁiﬁ*ﬁlﬁm 8 12 DAC % | pAccODED = 0 —~ 255 , DAC it K5 #) 1LSB 15 us
717 LCD
18 B AR KA T B TARR BT B A (BRI A B )
S bife s B/ME  BAME  BAfH| AL
LCD 45
, . . LCDCPEN =1, 0000 < VLCDx < 1111
Ve = E5 , E=y , 3 )
Vee, Lop,op | HUIRHLEIGIR , CLR A LA LCDREFEN = 1 ( .5 FIH# , VLCD < 162 36| Vv
en, 3.6 VLCD < 3.6V 3.6V )
LCDCPEN =1, 0000 < VLCDx < 1111 ,
VLCD i | 1/4 fm B LCDREFEN =1 ( &8 Mm% , VLCD < 60 mV
3.6V)
LCDCPEN =1, 0000 < VLCDx < 1111,
VLCD #i& | 1/3 B LCDREFEN =1 ( &5 Mm% , VLCD < 75 mV
3.6V)
Vee, Lep, ext. EE{JEEEETIE  SHEREL , BHERE || spepEN =1, LCDREFEN =0 162 36l v
bias ER e
Vee, Lep LR RS, 4 LCD ks, b _ _
- LCD, - LCDCPEN =0, LCDSELVDD =0 1.62 3.6 \%
VLCDEXT HhimE , AR EaT R
R33 L[4 LCD Hilk , #hii i
V " ' LCDCPEN =0, LCDSELVDD =0 1.62 3.6 \%
Ra3 B, O A
v R33 k446 LCD HJE , Wk |LCDCPEN =1, LCDSELCDD =0, 24 38 v
R33 B, CHRTHR LCDREFEN = 1 : :
c BUCRA +-20% MR ZE |, W& RAR X5R 0.47 uF
LCDCAP ( #zF LCDCAPO 1 LCDCAP1 2 [ ) '
Cra3 WUCRH +-20% WA ZE | PR B S X5R 0.47 uF
Cra3 HRUCRH +-20% WA Z | MR B % X5R 0.47 uF
Cros USR] +-20% A%, BRI s X6R 0.47 uF
Cri3 HUCEH +1-20% HIAZE | B& R4 X5R 0.47 uF
fLep = 2 X mux X fi , HorPpmux =1 (#f
frame LCD Wi o g T (i 16 32 64| Hz
flreLk, in LFCLK % NS i H FEFEN +-10% 32.768 kHz
Cranel THIAR H 25 32Hz MiAsi 20 nF
o LCDCPEN =0, LCDSELVDD =0,
VR33 R33 LAl aa N L LODREFEN = 0 1.6 3.6 \Y
V. _ R23 LM N EE (1/3 LCDCPEN =0, LCDSELVDD =0, 11 24 v
R23, 1/3bias ) LCDREFEN =0 . .
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717LCD (%)
TE B 2RI AZEAE T 10 TAE R VS B i fs ( BrAE S H Ui )
2% PR B/AME  BEME  BKE|  BAr
v |R23 LB ((1/4 fR LCDCPEN =0, LCDSELVDD =0, 19 07 v
R23, 1/4bias E ) LCDREFEN = 0 . .
v - |R24 LAt ( 1/4 fR LCDCPEN =0, LCDSELVDD =0, 0.8 18 v
R24, 1/4bias = ) LCDREFEN = 0 . .
v ~|R13 LB A RLE ((1/3 i LCDCPEN =0, LCDSELVDD =0, : 12 y
R13, 1/3bias E ) LCDREFEN =0 .
v C|R14 LB R ((1/4 D LCDCPEN =0 , LCDSELVDD =0 , 0 0.9 v
R14, 1/4bias E ) LCDREFEN =0 .
1E 1/4 fm B R i in e _ _
VicorerFR13 |LCDREF/R13 FHI4h LCD Jif tgggzgg\[:o‘ LCDSELVDD =0, 0.6 09| Vv
LR
1E 1/3 fm BT e in e _ _
Vi cprerr13 |LCDREF/R13 A41EE LCD F i thgEEEN_jO LCDSELVDD =0, 0.8 1.2 \Y;
TEE -
Tamb R (N -40 25 125| B
FEBLALIR - SN (B 0) Vdd = 2.4V , LCDCPEN =0 , LCDSELVDD
) SN ' |=0,LCDSEL_VDD _R33=0,
IPDLCD \ﬂ/,]blioité ggﬂd f: E/Eaﬁzﬁgf?io% LCDINTBIASEN = 0 , LVDVERFEN =0, 100 nA
ILRCE o VBB \boost = bt , 4 VST R
REWLEE - AhERME (858 0) ,  |Vdd <24V, LCDCPEN =0, LCDSELVDD
IDD LCD Vboost = J)& , M. Bk |=0, LCDSEL_VDD_R33=0, 150 nA
ok A2 B O Hi. 5% |LCDINTBIASEN =0, LVDVERFEN =0,
(IR 2 RN T 1% oMoz |Vboost = FFi | ST i
FEHLHYE - N EBMRE (1838 1) . 3 |LCDCPEN=0, LCDSELVDD =1,
DD LCD |/ R33 IR VDD it/ |LCDSEL_VDD_R33 =0 , LCDINTBIASEN = 54 A
SMERHIBELES . BURE ok e |0, LCDVREFEN =0 ( £AF A AREAE ) |
FELASH ) FL IR Vboost = K], #hiBHIEK A
e o s " .. |LCDCPEN =0, LCDSELVDD =0,
oD LCD gﬂﬁ”ﬁ SOhHRE (B 2) . K| opsEL VDD R33 =0, LCDINTBIASEN = 100 R
fLel LoD HP LR =0 A 1, LCDVREFEN =0 ( 4 i3tk ) | "
- Vboost = /], FMEHEIETFE
FEHLHIR - AfmE (X3 ) . & |LCDCPEN =0, LCDSELVDD =0,
IDD LCD R LCD_HP_LP =0/1 1 LCDSEL_VDD R33 =1, LCDINTBIASEN = 57 WA
LCDBIASSEL = 0/1, AVDD 4% |1, LCDVREFEN =0 ( ZEH A #BIEAE ) |
P T2 LTS £ 9 0 LR Vboost = [ , FMHHLIE K ]
FEHLHIR - S E (x4 ) . & |LCDCPEN =1, LCDSELVDD =0,
IDD LCD 2275 LCDBIASSEL = 0/1. Vext |LCDSEL_VDD_R33 =0, LCDINTBIASEN = 200 nA
HEHEF) R33, CP I T/ERM/ES |0, LCDVREFEN =0 ( 25 i ) |
# Vboost = K[, FMHHEIETTE
FEBLALY - RV (BEK 5 ) . Ky |-CDCPEN = 1_, LCDCPFSELx = 0x2 , .
75 | CDBIASEL=0/1. AVDD i |ECDSELVDD =1, LCDSEL_VDD_RS3 =
IDD LCD i rlR33 op %%iﬁi;ﬂﬁﬁ 1, LCDINTBIASEN = 0 , LCDVREFEN =0 300 nA
g ClYEH: LOADCAPOM (RAWHZNR ) , Vooost = X , SHH
o L bR
FEHLHLYE - M RE (4 6). |[LCDCPEN=1,LCDSELVDD=0,
DD LCD  |CP /UL 1/3 i 1/4 /i) 4, |LCDSEL_VDD_R33 =1, LCDINTBIASEN = 200 A
Vext %83 R13. TV 0, LCDVREFEN =0 ( £/ A #BsAdE )
LOADCAPO/1 Vboost = S , SN HLIEIT A
. N " LCDCPEN = 1, LCDCPFSELXx = 0x2
FEPLHIR - P IRE (B 7) . ' ’
CP A T 113 1 1(/4 EﬁEﬁa)\ VLCDx =3V , LCDSELVDD =0,
IDD LCD . EUf B LOADCAPO/A LCDSEL VDD _R33 =1, LCDINTBIASEN = 1.2 pA
Ve biif_ : 0, LCDVREFEN =1 ( A5yt ) |
oost = 5K H] LCDREFMODE = 0/1

64 AR

— fi
w
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717 LCD ( 5 )
7E B 2R WS A T B TARREE B P UAS ( BRAES B B )

SH R B/ME  BAEE  BOAfH| B
St SE o 5 LCDCPEN =1 , LCDCPFSELx = 0x2 ,
g;ﬂﬁzﬂﬁ* E';‘j ;‘%’ﬁf 1(/15"‘%? ;3\ * |vLCDx =3V, LCDSELVDD =0,
IDD LCD ” EJ@ > LCDSEL_VDD _R33 =1, LCDINTBIASEN = 1.5 uA
. 3 % LOADCAPO/1, 0. LCDVREFEN = 1 ( 4714 203t ) |
Vboost = JFJH LCDREFMODE = 0/1
7.18 12C
7.18.1 12C it
TE 5 AR SRR 1 TAE R VS B il fs ( BrAE S B U )
AR B PuE+
S WA AL
B/ME BKE| BAME BKE| BME BKE
floc 12C #p NI e 2 32 8 32 20 32| MHz
fscL SCL i g 0.025 0.1 0.4 1 MHz
thp | sTA | PREFESIE] ( EEE ) B30 4 0.6 0.26 us
tLow SCL i I FLSF JE A 4.7 1.3 0.5 us
tHicH SCL i i iy v BLSF J 4 0.6 0.26 us
tsu,sta | —ANEFRTEE S Bk L ) 4.7 0.6 0.26 us
tHp | paT | ZHE CRFFET (] 0 0 0 ns
tsu , pat | H¥E £ LR (] 250 100 50 ns
tsu, sTo | 15 1 (I L [A] 4 0.6 0.26 us
taur 1%t5%'f§]>1)ﬁ%§2l‘ﬂ 2 2 I 47 13 05 us
I} [
tyopar | HUEA RN (A] 3.45 0.9 0.45| us
tvp;ack | BRI (7] 3.45 0.9 0.45| us
7.18.2 12C JEH 52
78 HARIE R R I TARREIa S ( BRIER A UiE )
SH RS B/ME HRE BAE|  Hhr
AGFSELx =0 6 ns
fs Fh N T B A AT SR 0 kg, | AGFSELX =1 14 3| s
F B 5] AGFSELx = 2 22 60| ns
AGFSELx =3 35 90 ns
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7.18.3 IPC #t /= &
<—>:— thp,sTA tsusta —<—>4—>— tHp,sTA taur —H
- ¥ N o '
N/ XX TN
I I I I I
I | I I | I I
T 11 ! [ |
| 11 | | [ |
I [ I I [ I
1 1 1 | [ !
k—tLOW_N_tH\GH : : : : : tse _M :
: : : : : ! I : Vi /i
SCL 11 [ |
thp,pAT —N—N | : : :
tvp,paT —|<—>: I tsu,pat tsu,sto —!4'”
& 7-4. 12C i FE
7.19 SPI
7.19.1 SPI
7E B AR KA T B TARR B A ( BRAES A B )
SH \ WRSEAE BME  BEUE  BOKfE| B
SPI
I i K% = 32MHz
fspi SPI i 1.62V < VDD < 3.6V 16| MHz
i 2
A i KIS = 32MHz
fspi SPI 4R 1.62V < VDD < 3.6V 16 MHz
LA
DCsck SCK izt 40 50 60| %
EE
tsouk mL | SCLK i HF-o/ P (SPI2)- ispuz (SPV2IY) g
tesieap | CS SRR , CS A MR b SPH=0 L /'\DT?;' ns
t CS $ERIMH , CS B & mh SPH=1 112 4 ns
CS.LEAD il , % S
¢ CS et e , e ja—AWEhE] CS 14~ SPI ns
CS.LAG Fk A
t CS Vjlnlifial , CS %% PICO % 112 ns
CS.ACC - SPI i gh
¢ CS ZEHmfE] , CS T#4% PICO & 14 SPI ns
csois (GBS I
tsu.ci POCI % N $iodis e & it i () 2.7<VDD < 3.6V, IEiRFFEC A H 1 ns
tsu.ci POCI i NHic4% 18 B s 1] (1) 1.62 <VDD < 2.7V, fERRFEC A 1 ns
tsu.ci POCI i N4 15 5 i ey (1) 2.7<VDD <3.6V , TiEEFF: 29 ns
tsu.ci POCI i NH4% 18 B it 1] (1) 1.62 <VDD < 2.7V, TIER A 37 ns
thp.ci POCI % N\ E s R FF T 5] HEIR KA H 24 ns
tp.ci POCI i N 35 (R E ) ] A FARE IR R 0 ns
tvaLip.co PICO i Hi #edia 4 %5t 1] @) 10 ns
thp.co PICO % H et e et 1] ) 6 ns
ind
tcs.LeaD CS #ZHIHTE , CS £ R ZE I 11 ns
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7.19.1 SPI (%)
1F E AR R S T 0 TR BTG B 08 (Bl A Ui )

2 WA BAME  REME  BRE| B
CS ¥ et ie , &5 —AmH4p3E CS
tcsaG 5 1 ns
T
tos ACG CSAiﬁID] e , CS k3] POCI % 26 ns
s th
% FH ¥ =
tesois CS\%‘?@DTW , CS x| POCI = 2% ns
REL47
tsu.pi PICO % N\ ¥ % 1 [5] 7 ns
thp.pi PICO #it N &4 TR A7 ] 1] 0 ns
tvaLiD.PO POCI i H A4 A 23t ] () 2.7V <VDD < 3.6V 25 ns
tvaLID.PO POCI % H $54 A 2t 1) () 1.62V < VDD < 2.7V 31 ns
tvp.Po POCI i HH H504 frt a] (3) 5 ns
(1) JAFIERRFEIIRE S , POCI far N & B I () il 45 21 58 Ak
(2) feEi bk SCLK I fhida i 5K N — AN R 3k h 3 T 75 R ]
(3)  fasEHi b SCLK kit 5 th 250 IR+ 8 R Ko
7.19.2 SPI A1 /F &
[} ! %5 I | |
(inverted) _/}/ \}\_ (invengds) } \}\_
‘74—+‘cs‘ LEAD } i‘—+‘cs, LEAD i
P | P |
cs | ! /i cs ! ! /I
| ! 1/ fspi | } } | |
} } | ‘ﬂ—"ﬁtcs, LAG } :‘ﬁ’v‘ ‘ﬂ—’l*h:s LAG
sck 1L /}/—‘* | P SCLK b . | | b
(SPO=0) __| /} X‘ } \_/(_\_l_ (SPO =0) W \‘\_4,/ \}\_;_
I I I I | I I
i % tscik Hi % tscik_mi .: i i i i }‘ML'FMA i i i
! | l | I | I
(SPSEL1K) | u LM_ (SPCS)EL1K) i \: / \} / \ /} i
} } N—*tsucw ‘ } ! } } ! isuc !
} } } thoci } tCS,ACC‘H } } I } } N—»‘ thp,ci }
| I | | | | | ! | |
' ' | ' '
} | 4’3 }#iuo‘co AJ ‘%t } } AN‘ L‘l’tHD,CO } | :
:*Tlcs AcC ﬂ*"ﬁ‘vx«uuco ! } A } } ‘H—‘LP‘LtVAUD,co 4”‘ ‘V'* s, DIs
| | ' ;
o IX X Kr— o= X X F
Controller Mode, SPH =0 Controller Mode, SPH =1
&l 7-5. SPI i} /7 & - 5] S K
Copyright © 2024 Texas Instruments Incorporated TR VR 67

Product Folder Links: MSPMOL2228-Q1 MSPMO0L2227-Q1 MSPMOL1228-Q1 MSPMOL1227-Q1
English Data Sheet: SLASFB5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mspm0l2228-q1?qgpn=mspm0l2228-q1
https://www.ti.com.cn/product/cn/mspm0l2227-q1?qgpn=mspm0l2227-q1
https://www.ti.com.cn/product/cn/mspm0l1228-q1?qgpn=mspm0l1228-q1
https://www.ti.com.cn/product/cn/mspm0l1227-q1?qgpn=mspm0l1227-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSWB9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWB9A&partnum=MSPM0L2228-Q1
https://www.ti.com.cn/product/cn/mspm0l2228-q1?qgpn=mspm0l2228-q1
https://www.ti.com.cn/product/cn/mspm0l2227-q1?qgpn=mspm0l2227-q1
https://www.ti.com.cn/product/cn/mspm0l1228-q1?qgpn=mspm0l1228-q1
https://www.ti.com.cn/product/cn/mspm0l1227-q1?qgpn=mspm0l1227-q1
https://www.ti.com/lit/pdf/SLASFB5

MSPMOL2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1
ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

cs ! ! | |
(inverted) _/}/ ‘ L (invenecds)_/ \_
}4—‘%105 LEAD } 34—*‘ tcs, LEAD i
cs _\}\ | /} cs : } /_
% ; L i ‘ﬂ—’i'*‘cs LAG i % ‘r‘—’}ftcs LAG
0 T R Y AR N S U S ) S U AR UV
i i'mi‘M'i i i i i i tscik Hi } tscik HL . } i i i
U e W U o R U WD o N
i } imtm,m i } i } } i ‘/‘E;LMD,P\ }
oo —{___ I+~ }— M*—( —
ARE i vl Al ] e, et
POCI —%—< } X X )Q_ POCI : ;‘ 1 X X i }.
Peripheral Mode, SPH = 0 Peripheral Mode, SPH = 1
& 7-6. SPI B P - SMEARER
7.20 UART
TE AR IE KSR T I TAR R SE HE  AR ( BRAES AU )
28 R B/ME  HAEE BRE Bfir
fuart | UART it NI kA5 32 MHz
BITCLK I gz ( & Tk
TBITCLC | 2wt fr %5 MBaud ) 4 MHz
EH AT N S IR AT A (1 S 048 -
tsp W FE S 1] AGFSELx =0 6 ns
EHAT N\ SR A AT S (1 S 048 -
tsp Bk ] AGFSELx =1 14 35 ns
EHAT N\ I 25 AT S 1] (1 SR U _
tsp Bk ] AGFSELx =2 22 60 ns
EHAT N\ I 25 AT S 1] (1 S U Py -
tsp Bk ] AGFSELx =3 35 90 ns
7.21 TIMx
TE AR AR I TAEIRE S AR ( BRAES A Ui )
¥ TR R A BAME  HEUE BAME A
frimxcLk = 32MHz 31.25 ns
tres VN B4R 1] Lo
1 trimxcLk
tres THIF 3853 FE e [a) WA 16 AL THEER T TIMX 16 IvA
tres THI 2853 Fr e ) WA 32 AT EER T TIMX 32 fir
fT|MXCLK = 32MHz 0.03125 134.21 S
tcounTER |32 it EAS I 1A ] 42949672 .
96 TIMXCLK
frimxcLk = 32MHz 0.03125 2048 us
t 16 A7t Heas it s A B
COUNTER DB e A p 65530 P
7.22 TRNG
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7.22.1 TRNG S48

£ H AR KR T I TARR VG IS (BRAESA Y] )

2 WA KA B/ME  RAEE  BRKE| B
TRNGacT ‘TRNG BRI TRNG K4 = 20MHz 115 MA
7.22.2 TRNG FFac¢t
1E B AR KSR T B TARR B A S ( BRAE AU )
SH P A BAME  RAE HBRE| B
TRNGCLKE TRNG #i B 95 10 25| MHz
TRNGSTARTUP TRNG J& Bl ] 520 us
TRNG at32 A 32 ANBEHLAL [ AEIR R =4 , TRNG HHh = 20MHz 6.4 s
TRNG  ar256 A2 256 ANBHALAL I ER ECE =4, TRNG HHh = 20MHz 51.2 us
7.23 i AAAR
7.23.1 SWD ¢
7E BRI KSR AT T I TARIR G N AR (BRAEST AW )
BH PR A B/ME HAUE BRE|  Hfr
fowd |sw g% 10|  MHz
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8 TRAHUL A

PLR ST A T R EE R P 23 AT Jof . X Se a8 P 42 B A0 B b B I8 o A i 2 B B AF A8 (MMR) 3
ITHEE . AXRELHEMER |, ES MSPMO L %7l 32MHz i#7%## 6 K Z=FFA4F vh AN 55 .
8.1 ThEE T HER]

8-1 45 T ThRETTHEIA o
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PAx, PBx, PCx
2N
TI MSPMOLx22x Microcontrollers
{ I0BUS ! ULPCLK
CPU SUB SYSTEM GPIO OVA
) Up to 73
=>m 7-ch
32-bit Arm g
Cortex-M0+ @ < = CRC
fonax = 32 MHz 3 FLASH BO O |e 16/32-bit
= Up to 128 KB =3
NVIC 0 (2}
FLASH B1 =
o Up to 128 KB @ SRI0 POCI, PICO, SCK, CSx
MPU o 5 SPI1 POCI, PICO, SCK, CSx
SWD + MTB = w TEMP SENSOR
SRAM %
IOPORT Up to 32 KB i ADCO
o > 12-bit —— 26-CH (EXT)A0_x
ﬁ § f
_ ULPCLK
AES-ADV
| PD1 PERIPHERAL BUS (MCLK) |<;:“> 128/256-bit
SWCLK, swplo {—— DEBUG i @ T
i~
3] TRNG b2y
TX, RX, CTS, RTS |~ UARTOLIN a STORE
TX, RX, CTS, RTS [ V] UART1LIN |« 2
g — [}
3 VREF L
2 t0 analog ——> VREF+, VREF-
TX, RX, CTS, RTS UART2 <
»RX, CTS, FLASHCTL WWDTO
TX, RX, CTS,RTS {——] UART3 i SHC
TX, RX, CTS, RTS UART4 >z
: > compo > COMP_OUT
a EVENT )
S v IOMUX _
SDA, SCL 12C0 o x
— ey O — -
282' gg:: == :gg; ‘ ! g TIMAO ——> 4-CH, FAULT
) : VBAT w MAIN =}
b= —— | SYSCTL 3 SYSCTL 2
| | o
} i } ¢ = TIMGO :ﬁ> 2-CH
*************** = | [ VBAT CKM [ MAIN CKM b
BACKUP ISLAND ! e
o
LFOSC [ SYSOSC T
| g TIMG4 y
IWDT | a TIMGS5 —> >
0 LFXT ‘ HFXT a8
2 [N
m |
=z |
rRTc_out < RTC < VBAT PMU ! MAIN PMU < TIMG8  K——>> 2-CH, QEVHALL
T 2 LDO 1 LDO
o |
2 ‘ TIMG12
L S BOR ! BOR |
TAMPOM/2 (= TAMPER 2 | o ——> 2CH
8 ‘
[a] |
o |
BACKUP ! LCD | D LCD segments
32B MEM } 8x51/4x55 [N ] Optional biasing
|| ] ||
|
1
LEGEND @ @ COMPO includes an 8b
LFXIN, LFXOUT HFXIN, HFXOUT reference DAC
PD1, CPUACCESS ONLY LFCLK_IN HFCLK_IN, ROSC
PD1, CPU/DMA ACCESS VBAT CLK_OUT, FCC_IN
PD1/PDO, CPU/DMA ACCESS VDD, VSS
PDO, CPU/DMA ACCESS VCORE, NRST
PDB, BACKUP (VBAT) DOMAIN
&l 8-1. MSPMOLx22x L) 75 4E &
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8.2CPU

CPU ¥ A% (MCPUSS) 528l 7 Arm Cortex-M0+ CPU. 84 P/ EiE (7. RGTHH 88, fAE AR e bR
I FLIIRE . Arm Cortex-MO+ & — KA 32 £7 CPU |, Al A A 2N FH AR AL MERE FIKTh 6. 1% CPU T &
G BRI LR

« Arm Cortex-M0+ CPU , SZfFmik 32kHz IR B4R

- A R ] 32x32 ik T4 1 ARMVE-M Thumb #5448 (/N 735 )

- B Arm B 10 S5 % GPIO Z5 77 Ak 47 B4 1137 )

F T SSG3E s e A RS AT B FREBUE AR AN B DUAS 64 47 il AP AT IR 2 2547

A 24 ALyl B 3 EHTNER I RE N R GE T 8% (SysTick)

BA 8 AT YmfE X Ik 476k 25 (R 37 H o0 (MPU)

BA 4 > nl a0 e O R B (1 kB % & R Wi il 48 (NVIC)

ATy RSP WRER S wrd |, B H T S8 BiEiR sk 2 51

8.3 T{E#=

MSPMO MCU #2 4t Foff 3 22 TAERE ( FEyam=X ) |, IARIE RN A ZR AL B A Th#E . X et =03 B ThFE M = B
HEF4n R - RUN. SLEEP. STOP. STANDBY #1 SHUTDOWN. CPU &7Eizf7 iR i AT/ChS . #his o b i
AR AR A BRI . 5 1R B L e iR s AT 1. SRR & e 25 N A AR R 2%, DA B B P2 2
¥, JFH R Aei@ NRST. SWD 2L 10 L2 4 s VUL EOR S e i . G247, BEAR. {5 LR HIAR 00 AL dE
ZANTICE B SENE R (9140, RUN.X ), HI TPk fs S oh#E.

NT R RE A THEE , MSPMO 23 F528 7 AN IR« PD1 ( AT CPU. fAfifasfilm e re 4% ) A1 PDO
( TR, (RIDFESME ) o

o {EIBITAIEEIRAEZCT , PD1 4408 | (HIEATA H AR T 228

« PDO 7Eig17. HEAR. 15 I AR 20 R an 208 H

* PD1 1 PDO 7E KWl N RS2 H .

* PDB ( HF VBAT & ) fEALAR R #nT DL IE R T4k

8.3.1 N LI F 2B (MSPMOLx22x)

# 8-1 PR TR TARR T SCREThRE .

DhhesE

EN : ZIReSTEdRE MR e .

DIS : ZIhRETEFR @& Bt P YA (bR 148 ), EZIhREMIRLE &R .

OPT : ZIhAerEFa & A N2l ikl , W E AR |, WK S FIRE .

NS : ZIRefEdfe e N T A ESEER | HASZ SCHF.

OFF : ZIWRETEIRE MR T oW |, RSB AEE G R . MICHIIREMELR | BT A B oy 47 25 2020
P82 FH 1 BT BN BT T R T

# 8-1. AR AR T HRFHIThRE

RUN SLEEP STOP STANDBY >
e [ x 3
S = N o - N
TAeMR g z g i fh i g & g 2 8 =
: |2 |2 | & | & |& B B |8 | 2|22
7] 7] 7] 2] 2 2] 2 2 ®
() ()
SYSOSC EN EN DIS EN EN DIS | oPT™ | EN DIS DIS DIS OFF
R bEQTSC = EN ( LFOSC 5 LFXT ) EN
HEXT oPT \ DIS \ DIS \ oPT \ DIS \ DIS \ DIS \ DIS \ DIS \ DIS \ DIS OFF
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& 8-1. ARATAFER T XRFHITIRE (42 )

RUN SLEEP STOP STANDBY >
s [ = | 3
= i o =) - N
TR g z g & fh i g & g 2 8 =
z z z o o o 5 5 5 Z Z 2
7] 7] 7] 2] 2 2] 2 2 ®
(2] (72}
CPUCLK 32MHz | 32kHz | 32kHz DIs OFF
MCLK % PD1 | 32MHz | 32kHz | 32kHz | 32MHz | 32kHz | 32kHz DIS OFF
ULPOLKE | 3oMHz | aokHz | 32kHz | 32MHz | 32kHz | 32kHz | 4MHZO) | aMHz 32kHz DIS | OFF
ULPCLK %
TIMGO.
TIMGA4.
TIMGS. 32MHz | 32kHz | 32kHz | 32MHz | 32kHz | 32kHz | 4MHz() | 4MHz 32kHz OFF
TIMGS.
TIMG12.
TIMAO
b MFCLK OPT DIS OPT DIs OPT DIS OFF
MFPCLK OPT DIS OPT DIs OPT DIS OFF
LFCLK 32kHz DIS | OFF
LFCLK %
TIMGO,
TIMGA4.
TIMGS. 32kHz OFF
TIMGS.
TIMG12.
TIMAO
LFCLK sl OPT OFF
MCLK f il OPT ‘ DIs OFF
POR il % EN
PMU BOR i Il #% EN OFF
PR 235 WA ) T OFF
POR il # EN
VBAT BOR Wil EN
WAZFS A EN
cPU EN DIS OFF
DMA OPT DIS ( hFrfm 558 ) OFF
s :
o DIS OFF
SRAM DIs OFF
CRC OPT OFF
PD1 4% |SPIO. SPI1 OPT OFF
AESADV OPT OFF
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& 8-1. ARATAFER T XRFHITIRE (42 )

RUN SLEEP STOP STANDBY >
2 = 3
- [=] byl N o -— o~
TR g z g & fh i g & g 2 8 =
2 |2 |2 |9 |4 | & | B |8 | B |z |22
7] 7] 7] 2] 2 2] 2 2 ®
() ()
AP OPT OFF
UARTO
UART1
UART2 OPT OPT® | OFF
UART3
UART4
12C0. 12C1 OPT OPT® | OFF
TIMGO.
TIMG4.
PDO 4hi TIMGS5. OPT OFF
TIMGS.
TIMG12
TIMAO OPT OFF
COMPO OPT OFF
LCD OPT OFF
GPIOA.
GPIOB, OPT OPT® | OFF
GPIOC®)
WWDTO OPT DIS OFF
IWDT OPT oPT
LFss sy |RTCA OPT OPT
B /O,
SPM OPT OPT
TRNG OPT OFF
s ADCO ®) OPT NS ( SZFFfilR 4 ) OFF
SEDN
COMPO OPT OPT wuip) ‘ OPT ‘ OPT wip) OPT OPT wip) OFF
L ek 3 OPT OFF OFF
HAT Wi
IOMUX A1 0 iz EN ThigH
DIS
IOMUX
R P A& 24T IRQ PDO IRQ NRST.
SWD

(1) WHM RUNT #EA STOPO ( SYSOSC Ji [ , H MCLK 3k LFCLK ) , Il SYSOSC 57E RUN1 h—RE{R45 i FIRE , ULPCLK 57F
RUN1 1 —RERE7E 32kHz. #15 M RUN2 3 A\ STOPO ( SYSOSC 44/ 3 H. MCLK k4 LFCLK ) , Jlf SYSOSC 57F RUN2 rf—Ff
RIEFEEFRE | ULPCLK 576 RUN2 i —FHRFETE 32kHz.

(2) 7 STANDBY # 3 F{# ] STANDBY1 $lgHt |, Frf TIMx S fl RTC #45 4h . Hofth PDO AN 7 K A A0 B3 ik A i 57 25 s it
BigR | EAS R A,

(3) Xt ADCx #l GPIO #il1 A, B # C, ¥#=B#HAF PDO ' |, ZifE8 14T PD1 . IXEEAHMESTHEIE PD1 AT SR A I 47 Dok
HF AR AN, I FORTER A PDO 54 TG SR A M AR HLBE R N AT S AR 1

8.4 4tk

Zii PSA-L1 R #fHR 2 Bl e ke, Kb

I W

o ARG

o I s

o ERENLEAE R

o INEENHEBR R
o INAFEREAT R
o NAF IP R

A RBRPIRGE
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SRAM 5 AT H
LAJE )

LA [ R BT

LAY

gy

REAE T

HREL MR, | S0 P ettt —%.
8.5 HJREH H.T (PMU)

HLJR S BE R E (PMU) N 2842 N BB Fa I N AZ B R | X AhEE )R (VDD) #EAT 4% . PMU B8 PMU 4 B L)
IR AN B A FH 1) 5 B E R v . PMU 1) 32 B A0S

o LHEN (POR) HLE W) 28

o RIEEANL (BOR) HLUFMEMISS | FHA M = AT ga 2 BIE 1 BUZ )

* ¥F RUN. SLEEP. STOP #I STANDBY #A I i%fe 48 , nI7ENERE S DhFE 2 0] SC I Bl 2 P4l
o ZEEBIGRY B EE | TAE YR PSSR IR ST B AR i B B A7 (POR)

HREZHAMEE , WS MSPMO L %2l 32MHz ##5#)# 5 R FH i) “PMU” — 3,
8.6 W B ELHL (CKM)
I BRI DL R 4R 2%

LFOSC : iM% 4% (32kHz)

SYSOSC : NEbmE iR 28 ( FH ) N A 4MHz 5% 32MHz |, % F F 2 %0 5 16MHz 5% 24MHz )
LFXT/LFCKIN : ARSI & i 3R 3 # B U7 B\ (32kHz)

HFXT/HFCKIN : S48 di i 35 o B B N ( 4MHz 22 32MHz )

PRI b et i e, BHARBEES . BRASN A -

MCLK : PD1 4N R GiT4d | JE SYSOSC. LFCLK B{ HSCLK , fEizf7 MR = T A 2%
CPUCLK : ZbHZSHIIT 8 (Y8 H MCLK ) , R Tl N AL

ULPCLK : PDO #M& PR DIFERT Bh , fEiET BEAR. 5 IEAAe ML R A 2L

MFCLK : 4N [F) 4AMHz [& 5 FR A | fEizfr. BERR AN 1A R al

MFPCLK : 4MHz [# 52 FrAiks S8l |, fE1847 . BERRANME AR =R Al H

LFCLK : #M& i MCLK f) 32kHz [ s AT 4, 7EI817. BEER. (1L AN A 2L
ADCCLK : ADC 4] , fEizfr. MERRAIE 1A%~ nl A

CLK_OUT : H F7/esbifimti o |, fEizqT. HEAR. (2 1L FIAs WU T mT

HFCLK : J5 H HFXT 5 HFCLK_IN [t &b |, 761847 g ARAR = R AT

HSCLK : JiH HFCLK % SYSPLL =ik 4f | 751817 AliE AR A = w]

AREZHMEE , WS MSPMO L %7 32MHz i##Z#17# KRS FH H i) “CKM” —3.
8.7 DMA

ATt A% A7 HL (DMA) P81 &5 SR B0 A — A7 s b A B ) — ARt ds kil |, e CPU FHi. 4
DMA 1] i ¥ 54 . ADC 4 A7t 23 % 5 2] SRAM. JEIL A CPU fREFAEMRTHFERI | 1M J0 74 FEnde it K AE 4
W AR ENEHE , DMA (K 7 RGhHE.

XU B ) DMA SZEFDLT E R

7 ALY DMA R4 iE

AL E ) DMA JEIE [ e 2

FAT(8AL)  HFE (1641 ) « F (3211 ) FIK=F (64 £ ) BRA TR FAEHiGE
Fim Tt B RN SR f ik 64k AT A 2R 1Y Hidfs

AL ) DMA &4 ik 45 1% 5
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N HABETE 52 AR 55 (1375 2 3

T P2 g AL (K4 T AP T 2R B

AE 53—/ NIBTE _E 3B e i Sk i
SRR AL S DA, B = AT R R A

% 8-2 HIH T8 ] DMA 171 23 Wi 27 47 2% 1 ) DMATCTL.DMATSEL #2514 it & (K1 7] FH DMA fili %% .
3 8-2. DMA filt R B &t

DMACTL.DMATSEL fih BB DMACTL.DMATSEL i RIE

0 ek 13 SPI1 R Afi# 1

1 i T 0 (FSUB_0) 14 SPI1 KA % 2

2 AT B # 0 (FSUB_1) 15 UARTO %A 1
3 AES KAi# 1 16 UARTO %&:Aii % 2
4 AES K Ai# 1 17 UART1 K Ai# 1
5 12C0 kA% 1 18 UART1 &A% 2
6 12C0 K A% 2 19 UART2 %A% 1
7 12C1 kA% 1 20 UART2 %KAii# 2
8 12C1 KA 2 21 UART3 &Ai# 1
9 12C2 kA% 1 22 UART3 KA 2
10 12C2 KA 2 23 UART4 &A% 1
1 SPIO kA% 1 24 UART4 KA 2
12 SPI kA% 2 25 ADCO kA 2

HREZVERER | S MSPMO L 54 32MHz (#2#I# R 2% FA4F Hiif) “DMA” —% .,
8.8 Hff

FAFEHIR T FHAE AR (Blnsh e ) R — A sedk (Bl , B Ashie. DMA B CPU ) . HifF
EELAE I A O RATE (KBS ) AT (RIS ) Bl SR, IR R A AT T R
AL E A I T AT e R 2 S SR R AT

HOE B F A

o {EATHER (IRQ) 1£4i%) CPU AN EHEME ( H AN )
- - RTC Wil & ki%F| CPU
* {E5 DMA fil % 284545 DMA #4M% 34 ( DMA 44 )
- B A5 E DMA, 153K DMA 511 UART SR B fh & 45
o EENR) 5 — AN DL E B R B TR R E AN AT (B )
- T TIMX 88 K R I S AR 31 ADC 3T 3 11, ADC A i Sl % R RETT 44

AREZWAEE , S0 MSPMO L 57 32MHz 415 #I#H RS HFH hif) “HEfF” —3,

R 8-3. BHHEMEIE

B A S (1) BB = (1:2) S H |, Hd R AT F A AN ECE N 2 AT F P8 A S s e 2 — R
PHRARN A — AR (USRS B RS, MNESASER ) » EXE, STAT LR A —AN sk, 385 DMA fil &k 3444 s
CPU FH 1.

CHANID 38 FH B R T YR R prib e i)
0 ARG PRI i E ANiEH
1 M T A 1 1:1
2 VR T I F A EE 2 1:1
3 e T A R mE 3 1:1
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R 8-3. WAEMFEE (4)

I FH B pR A R A (1:1) BB = (1:2) r B ARk i, Hrb A R S C B O 22 A T A JE Y R A 2 Rk g
PERATEN T — AR (USRS s, WO AR ) o fERXHEL, SERTTEUR 55— MohBE. A DMA fil i 4 s

CPU F 4.
CHANID B P B B BlibI-E vt
4 PR T 3 A 4 1:1
5 BT WA A 5 1:1
6 MR T B R 6 1:1
7 PP T 3 AR 7 1:1
8 PP T B A 8 1:1
9 MR T 30 I HARE3E 9 1:1
10 BB T B H A 10 1:1
11 e T 3 S 11 1:1
12 ST 3 12 1:2 (458 )
13 B HE T 3 i 13 1:2 (488
14 WP T A Y 14 1:2 (4B
15 B HE T I 15 1:2 (488
8.9 Ffifids
8.9.1 AFHH

K 8-4 DG T KA BRI . B R X EIERE N E Z2EE |, 1SR MSPMO Lx22x %2 32MHz i##%
HIZFERZSZTFH H W T B 1A 3857 o

R 8-4. HHFAA

TR X,

TRXRE

MSPOL1227. MSPMOL2227

MSPMOL1228. MSPMO0L2228

A5 (T4 0)

MAIN ECC & IE

64KB("
0x0000.0000 2% 0x0000.FFFF

128KB(")
0x0000.0000 # 0x0001.FFFF

MAIN ECC KA IE

0x0040.0000 %= 0x0040.FFFF

0x0040.0000 % 0x0041.FFFF

N4 ECC A1

0x0080.0000 % 0x0080.FFFF

0x0080.0000 % 0x0081.FFFF

A (AL 1)

MAIN ECC &1k

64KB("
0x0001.0000 % 0x0001.FFFF

128KB(")
0x0002.0000 % 0x0003.FFFF

MAIN ECC A% IE

0x0041.0000 % 0x0041.FFFF

0x0042.0000 # 0x0043.FFFF

N ECC R4

0x0081.0000 % 0x0081.FFFF

0x0082.0000 % 0x0083.FFFF

SRAM (SRAM)

SRAM “CL#1T ECC #:3”

A

32KB
0x2000.0000 2% 0x2000.7FFF

32KB
0x2000.0000 # 0x2000.7FFF

EASURE ik vd

0x2010.0000 % 0x2010.7FFF

0x2010.0000 % 0x2010.7FFF

EN L

0x2020.0000 % 0x2020.7FFF

0x2020.0000 # 0x2020.7FFF

ECC/#H i
™z

0x2030.0000 % 0x2030.7FFF

0x2030.0000 % 0x2030.7FFF

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: MSPMOL2228-Q1 MSPMO0L2227-Q1 MSPMOL1228-Q1 MSPMOL1227-Q1
English Data Sheet: SLASFB5

HL LRI

77


https://www.ti.com/lit/pdf/SLAU921
https://www.ti.com/lit/pdf/SLAU921
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/mspm0l2228-q1?qgpn=mspm0l2228-q1
https://www.ti.com.cn/product/cn/mspm0l2227-q1?qgpn=mspm0l2227-q1
https://www.ti.com.cn/product/cn/mspm0l1228-q1?qgpn=mspm0l1228-q1
https://www.ti.com.cn/product/cn/mspm0l1227-q1?qgpn=mspm0l1227-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSWB9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWB9A&partnum=MSPM0L2228-Q1
https://www.ti.com.cn/product/cn/mspm0l2228-q1?qgpn=mspm0l2228-q1
https://www.ti.com.cn/product/cn/mspm0l2227-q1?qgpn=mspm0l2227-q1
https://www.ti.com.cn/product/cn/mspm0l1228-q1?qgpn=mspm0l1228-q1
https://www.ti.com.cn/product/cn/mspm0l1227-q1?qgpn=mspm0l1227-q1
https://www.ti.com/lit/pdf/SLASFB5

MSPMO0L2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1

ZHCSWBYA - MAY 2024 - REVISED NOVEMBER 2024

13 TEXAS

INSTRUMENTS

www.ti.com.cn

x84 WAL (%)

Fridan X MSPOL1227. MSPMOL2227 MSPMOL1228. MSPMO0L2228
A 0x4000.4000 % 0x4087.1FFF 0x4000.4000 % 0x4087.1FFF

i & NVM (NONMAIN) &A% IE 0x41C0.0000 % 0x41C0.03FF 0x41C0.0000 % 0x41C0.03FF

fi B NVM (NONMAIN) A% IF 0x41C1.0000 % 0x41C1.03FF 0x41C1.0000 % 0x41C1.03FF

VN> %E NVM (NONMAIN) ECC ft 0x41C2.0000 % 0x41C2.03FF 0x41C2.0000 % 0x41C2.03FF

I RE 0x41C4.0000 % 0x41C4.01FF 0x41C4.0000 % 0x41C4.01FF

HREZIE 0x41C5.0000 % 0x41C5.01FF 0x41C5.0000 % 0x41C5.01FF

T.J" ECC 15 0x41C6.0000 % 0x41C6.01FF 0x41C6.0000 % 0x41C6.01FF

TRGA 0x6000.0000 % Ox7FFF.FFFF 0x6000.0000 % Ox7FFF.FFFF

%% PPB 0xE000.0000 % OXEOOF.FFFF 0xE000.0000 % OXEOOF.FFFF

(1) #B—/ 32KB INA7/7f%% ( Hbdl 0x0000.0000 % 0x0000.8000 ) FLA5 ik 100000 AN /44 i 1.

8.9.2 Sf I E S

%% 8-5 Bt 1 W] FH 1AM REAN SN BL Y A A7 A% 2k bk

K 8-5. S RIC

VN E S =Sl R+
ADCO 0x40004000 0x2000
COMPO 0x40008000 0x2000
VREF 0x40030000 0x2000
LCD 0x40070000 0x2000
WWDTO 0x40080000 0x2000
TIMGO 0x40084000 0x2000
TIMG4 0x4008C000 0x2000
TIMG5 0x4008E000 0x2000
TIMG8 0x40090000 0x2000
LFSS ( RTC_A. TIO. IWDT. SPM ) 0x40094000 0x2000
RTC_A 0x40095100 0x100
TIO 0x40095200 0x100
IWDT 0x40095300 0x100
SPM 0x040095400 0x100
GPIOA 0x400A0000 0x2000
GPIOB 0x400A2000 0x2000
GPIOC 0x400A4000 0x2000
KEYSTORE 0x400AC000 0x2000
SYSCTL 0x400AF000 0x4000
DEBUGSS 0x400C7000 0x2000
Eye 0x400C9000 0x3000
NVM 0x400CD000 0x2000
12C0 0x400F0000 0x2000
12C1 0x400F2000 0x2000
12C2 0x400F4000 0x2000
UART2 0x40100000 0x2000
UART3 0x40102000 0x2000
UART4 0x40104000 0x2000
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R 8-5. 4MRICHE (4)

CINEE S it R
UARTO 0x40108000 0x2000
UART1 0x4010A000 0x2000

MCPUSS 0x40400000 0x2000

wucC 0x40424000 0x2000
IOMUX 0x40428000 0x2000
DMA 0x4042A000 0x2000
CRC 0x40440000 0x2000

AESADV 0x40442000 0x2000

TRNG 0x40444000 0x2000
SPIO 0x40468000 0x2000
SPI1 0x4046A000 0x2000

ADCO™M 0x4055A000 0x2000
TIMAO 0x40860000 0x2000
TIMG12 0x40870000 0x2000
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I

TeExXAS
INSTRUMENTS

www.ti.com.cn

8.9.3 S B Iej A
% 8-6 Box T b E RN MR T IRQ %5 AT TS .

#* 8-6. MRS

S 2R NVIC IRQ 45 1IDX
WWDTO 0 0
DEBUGSS 0 2
FLASHCTL 0 3
EVENT SUB PORT 0 0 4
EVENT SUB PORT 1 0 5
SYSCTL 0 6
GPIOA 1 0
GPIOB 1 1
COMPO 1 2
TRNG 1 5
GPIOC 1 6
TIMG12 2
UART4 3
ADCO 4
SPI0 9
SPI1 10
UART2 13
UART3 14
UARTO 15
UART1 16
TIMAO 18
TIMG8 20
TIMGO 21
TIMG4 22
TIMG5 23
12C0 24
12C1 25
12C2 26
AESADV 28
LCDO 29
LFSS 30
DMAO 31
8.10 (N7t as
ZBR AL T XAAE G RN 2% (B ILTIE 128KB R 256KB ) SKAFfits il S0 AT R A SR A S FH #5040
ZINAT I B AT

HA single-bit fif iR 2 IEAIXUAL SR R A I D) RE A1 ECC I ( A MR )
FEBEAS R FELYSE P U Pl PR SR P PA) 0 A AT R R 1R
1KB /N XK (B NMEEBR 73 8RN 1KB )
TEINAEAE it 33 1) 32 ANk 58 B X L 2 AT 44T 100,000 N RAEHERR AT | TEHRINAAEEH LR 2 T HUT
10,000 M FR/HERR Y ( INAFA7 #2579 32kB H#s 728N N A7 A7 i 4% - 5CHF 100,000 A>3 )

KX
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BEXRELZEMEE | 1ES W MSPMO L Z 7| 32MHz #5825 RS EF 4 Hpif) “NVM” —&,
8.11 SRAM

MSPMO MCU & — MR e PEAE SRAM A7ff &% | P AL SCRER) CPU SR Bl 3 SE I A5 RPIR A U7 1
MSPMO0 MCU &2tz ECC R4, HAMMAZEKR LK H Mk 128KB ) SRAM. SRAM 17t #% il i T 171 % &
PEE R, BlaiA s . SRS . SRAM 17 #s N4 7E RUN. SLEEP. STOP il STANDBY #: T~
SRR | HFEXRKEAT E%k.

BT 5 NBATERALE] , PLARVES R SRAM 20 XA - BB S N (RW) 23 XA BT (RX) 4
X o RX 4r[X 5 SRAM bk 2z (0] i) B30, 72K vl ST N SRAM B SR IREH , By En LLERXT CPU
o, DMA TC& 78 A 34— E B E R . BRI E £ SRAM Hn) DLE i S8 3 25 R0 IR S5 A1 BRAR ThRE K
P BRI PR PR R

8.12 GPIO

BN (GPIO) M A AL T — Rl 2344 51 B S5 NEE A BUOEOE 10 5 v . s s 1 A R
B Ailsii 1 C GPIO Ah% , X U330 F: £k 60 4> GPIO 5] i,

GPIO FEH ) 3 BRI AL FE -

* M CPU ¥Jjii] MMR ] 0 2435k 3S

TR S B SN gt , BT NSRRI 2 AL

K “ BAA MR ThREARERL B 7 XS IhAE R GPIO At igks 21k M SHUTDOWN 5 28 néie ikt
CHEMLEE . ThEE X FREAE R GPIO i M STOP 1 STANDBY A5 Ui 47/ T FE e i

FH P 32 1 i g N E D%

HRELZVEMEE | S MSPMO L &7 32MHz #1544 AR Z2F 4 Hif) “GPIO” —&,

8.13 IOMUX

IOMUX #1M& 32 7 10 SR8 AC B FE 3k 831 51 B Ber Bdis it . IOMUX 1) 32 B AL FE

o 1O MR E AL A S FE T R ORI R T . SR BB N S

o BEsI MR RVEE 2 ANEE S B 2R A 10 JE 4

o SIEThREFIRE T B P PINCM 27 47245317 i &

BHREZEAMER |, IS MSPMO L #75 32MHz ##Z##5 1 R 2% FH F 1) “IOMUX” — 3,
8.14 ADC

XEEERE ) 12 AR e s (ADC) ARER SR FH B dim g A DR 12 A e o

ADC HEHURF I 4E -

12 frf % R EIA 1.68MSPS H ENOB KT 11 fif
R EME BT E 105ksps T2l 14 A #E

21k 26 AR NGB TE

PA RSB TR A YR A A LA S

A ] e HE v

- 1.4V Rl 2.5V [yl i B N &6 % ) ADC 34k % (VREF)

- MCU HJ5H £ (VDD)

- j#it VREF+H1 VREF- 5| j{ioh ADC $2 {4kt

o TRiEfT. BEMRAVE B TELT |, SR AU i

% 8-7. ADC @iH Bt

&3 [0:15] 1554% (ADCO0)(") @ ik [16:31] 1&54% (ADCO)() @
0 A0 0 16 A0_16
1 A0_1 17 A0_17
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* 8-7. ADC @M (%)

EIH [0:15] 155 47% (ADCO)() @ I [16:31] {52 %% (ADCO)() @
2 A0 _2 18 A0_18
3 A0 _3 19 AO0_19
4 AO0_4 20 A0_20
5 A0 5 21 AO_21
6 AO0_6 22 A0_22
7 A0 7 23 A0_23
8 AO_8 24 AO_24
9 A0 9 25 A0_25
10 AO0_10 26
11 AO0_11 27
12 AO0_12 28 VREF
13 AO_13 29 T L RS
14 A0_14 30 VBAT 4575
15 A0_15 31 R 1 T 7%

() BB G S BRERBRA AN TE S . ZESH T AMIMCEE.
(2) FARVBIEAEZEELHER , H25HT 8.31.

BHRBEZHEMER | iES ] MSPMO L %71 32MHz ({5 H|#AERZEFH Fif) “ADC” —,
8.15 [ EfE 58

I FEAR IR AR TR (LB 2 I L S 2 P AR A Py P T i ot P A SRS o L A A B R B h— > ADC R \IE |, BASE
BLIREE K7 e

T H B A X P SR TR AR AR I B B R HE MR . R E RN 5 AR 12 AR A 1.4V AT
VREF fEH] 2HRE (TStrim) T IR AR AL AR AT B ADC Fefie s 2R (SR ADC UgAg 3 ) « BAHESE
A5 AR KA R (Tee) &AM, DEES R . AR i) BREMAFSHHEE RS, 1§
21 MSPMO L %71 32MHz GfZ#]#s AR S FHF i) “ IR ARG —.

8.16 LFSS

BT 248 (LFSS) fE— ML E T RE T KA DhREIMRAGAE . XEHME RN i (LFCLK) 1, B
BAEARDFERL A AL T2 IR . BT, LFSS Wik VBAT RS & FH re ity s it Fi o fERATUNT o ) s 20
Wiy 32kHz , EEM T KM .

AP ) LFSS A& BAR ot

o B A I YR AL 51 (VBAT)

o BN Aas Y R AT (A E R 2R DD B I S B (RTC_A)
o —ANFRPMOLE T TTHE EE (IWDT)

o B IAR N (TIO) Bl

o AL D A A

o PNREFX AR (SPM)

TS5 K2R

BEXELZHEMEER |, iES0H MSPMO L Z 7 32MHz #1548 RS F M Hif) “LFSS” —#&,
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8.17 VREF

& AT ADC ] VREF

L EERCER (VREF) 68 —/N% ] T ADC R AT G & L FE G ph 4% o I e 34130 SRR R BE R 2 HA
FEBANBIEAE

VREF BRI 4

FH P AESE 1.4V Al 2.5V e T . ¥ 8 ADC Al COMP & B AH [A] ft 3 v g i

B AE S FE DL 200ksps ()i %1547 ADC

SZFEFE VREF+ 1 VREF- 2344 5| Ji1_L 32 (i /MM v i

i ZL4E VREF+ 5] A1 VREF- 51 LBCE — I S AE S A R IR 81T, AXREZIFNER | 155 VREF
FIA 4

EHF COMP ] VREF

H R SRR B (VREF) B8 — A% H T8 COMP ) uI it & H Tk FEHEZE ph 8% . IX SO 384408 S0 37 A R O s i 10
N F AR ST

VREF R LTS

F AR COMP & 1.4V F1 2.5V WA HEE L. %  ADC A1 COMP & F5AH [F] I FEHE L % .
NIRRT S COMP+VREF IR REAT .

SCREE VREF+ Fll VREF- 234 5| JAI_E 3 At AP St v fL s o

i ZAE VREF+ S VREF- S LBCE — A~ XA AR A RE B Ie . AXEZ G | 1625 VREF
R

BEXRELZHEMEE | 1ES0H MSPMO L Z 7| 32MHz #1582 R F 4 hif) “VREF” —i&

8.18 COMP

A AE R LR AR A B2 LU AN B N i LR LR T AR Z BRI R . BSCRE DU R B
o AR
o AIgmFEILMERE
- HMEREEHEHL R (VREF 10)
- " HF RUN/SLEEP/STOP/STANDBY #i={i)& H sk K ( 1.4V, 2.5V ) .
- SEk 8 fi ki DAC
o AIPECE TAERI
-
- RIFERE
A g TR I A AR
SCREFTA AR D AERSE 1 i Hh noe i 2511
i ERE B R B 2 R AL BEATL )
LIS A7 A7 4 P 0 IPSEL A1 IMSEL A7 R] FH - A4 51 AT A F B AR e adt 5% L B 2 Tl SN

2 8-8. COMPO #y \ B8k

IPSEL/IMSEL f7. EfmTRA T TR
0x0 COMPO_INO+ COMPO_INO-
0x1 COMPO_IN1+ COMPO_IN1-
0x2 COMPO_IN2+ COMPO_IN2-
0x3 COMPO_IN3+ -
0x5 - T P2 A s
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ARABBEPUEREZEE , IEZ W 8.31,
HHRELASE , S0 MSPMO L 55 32MHz 1541284 A 2% F A diif) “COMP” —%.
8.19 TRNG

FRENLEC R A28 (TRNG) FJFH A &6 s % A2 i) 32 F2FENLEL. TRNG 578 I VEf & AL B R 4 %% (DRNG) R |
DIMEERF A FIPS-140-2 #aiER R 45 . TRNG [ ZRF LTS -

o HRE 32 SrBENLEL

o £ 32 x4 =128 1 TRNG W80 JE HAR A sl — N 32 7807

o NEIZBITRESNEK

o {EIEATFIBERRAE R R AT A

HRELZWHAER , WS MSPMO L 75 32MHz i##5]a 16 R 2% FAF i “TRNG” — .

8.20 AESADV

AES &% (AESADV) ik 23 BH AR 38 20 2 b e (AES) ZERELE 8 ] 128 frak 256 A7 25 4%F 128 A7 ¥E it
TN FfREs . AES 2 FIPS PUB 197 R85 2 Ik 25 A B fin 2 &y

AESADV s #5 f45 AL 45

fii [} 128 5% 256 17 %4311 AES #:1E

T A1 1 25 H R

U= fR# s . CBC. CFB-1. CFB-8. CFB-128. OFB-128. CTR/ICM
NG EERE R : CBC-MAC. CMAC

AES-CCM

AES-GCM

AES-CCM #1 AES-GCM #52 S R RF SR 3/ Pk B A Rl fms £ s

32 ML i), PR . N A A S A

AESADV gt i

FH 5\ 5 E 1) DMA fiil i #%

7 RUN #1 SLEEP # N2 ¥ (1ES W ARSHF NI LAY )

HRELVEGNE L., WEH Py “AESADV” — 3.
8.21 HHHE

B R ) R AR A S N 5| (AES) BAHM e A HE . R R ) 1 e AR 2R AE BT 2 P e AR I
WM NEPE , IFE AES 518808 5 2 a3t Uy R s B, Mo AN 2 ) DL 8 e A fo s A it . 128 £ A
256 P HS ] LA AR S B PE K s PR b . BT LS AES SIS H M T2 HAE |, BRI e
it

AREZEMER , S T “KEYSTORE” —,
8.22 CRC
TEFRTLAKER: (CRC) BN N FFFIBL %4 . CRC BB L BRI 4% -

YR T CRC16-CCITT [ 16 £ CRC
Y HEHET CRC32-1SO3309 1t 32 /2 CRC

SRR S B

SCRFE E X T
BHRELZHMER |, iES I MSPMO L %71 32MHz /7 #7455 R =4 FHF H i) “CRC” —,
8.23 UART

UART 4% ( UARTO. UART1. UART2. UART3. UART4 ) #24t DL 4
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o FRUERISFDEINAL © RIEAL. I, FERIAL
« SEEARFEHRATEN
5. 6. 7 5% 8 NEHELL
RIS ARREE . [ e A 6 B T A A RS B A A 5 A
- AP B 2 ME AT
- ZREE R TR
- MANES LT A
- AGRFEAE R AR, IR FER N 16, 8 BL 3
- A EIEMZ (LIN) A SCRR
o ST R IERIBAL FIFO 3 DMA a4
o SRR IEFNEEOA [n] A A
o HRZIFHFMINENER | 55 HE 8-9.

* 8-9. UART 45

UART Hitt UARTO. UART1 (3" ) UART2. UART3. UART4 (£ )
FEAZ LA L R L T2 7RSS B2 I
ML K 3% FIFO Al FIFO H =
AR Py o
XHF 9 e H 2 i
T LN B 2
SR DAL B
SCHE IDA B
Y ¥ 1SO7816 Smart Card I
SCHF SR gAY I

ARELZWAMGELE | HSH MSPMO L %5 32MHz 2 ## RS F 4 hif) “UART” —,
8.24 12C
XS o 1 N B LR B 1 (12C) A BRI 2 B A 12C BRI RS B AL | I SCRERL R R R

HEZA7 L BAsHbER 7 A2 10 A7 Tk

) 9% R 3% A% B i B A

HA A E A B R A H AR I R Bk % A
SHEERRHERLE (SM) , AR ik 100kbps

SFEEOHE R (FM) | L2 251k 400kbps

THE s+ B (FM+) | HeRR ik 1Mbps

T R IEFIBEL FIFO S DMA $di 454

YEFEAT PEC. ARP. GEEIHINAEHL S ) SMBus 3.0
77 Ak VG PR ik MR S A A o i i

YR TGS T AR S T 2%

BEXRELZHEMBEE |, iES 0 MSPMO L Z 7 32MHz #5828 RS F 4 hip) “12C7 —=,
8.25 SPI
X e g b ) HR AT AN B T (SPI) AR SRR LR R

SCHF ULPCLK/2 LU | eyl ik Mbls ( FEFEHI @ MAMEREAT ) «
A G L O i A A X

PR AR AT R i) ] C O Fr ik %

S R I T A A LR R

A AR WU 4 A2 3] 16 7 ( FH) d X )

£
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o AIYRFEBAEMURANN T AL 16 AL (AP )
o PhSTHREMBER FIFO 2# DMA #5154
* SZFFTI B, Motorola #::{F1 National Microwire #% =,

AREZFHAEE , WS MSPMO L %7 32MHz (##5#)#4 HARZHF ) hif) “SPI” —&,
8.26 IWDT

LFSS L F AT 45 (IWDT) s2 5 as PRz as | al i &0 i AR T Mk Rl 5t T
LFSS MM , % IWDT A H C 0 ARG AL JEAN Bt SR 2 F A £ G R R B0 18] 9 AR D AL T T4
W T2 N fF A i POR &1L,

IWDT H)F ZEE M

o —N 25 it Had
o fHEF AT gmFER B A M LFOSC ( [ 32kHz I &% ) MkahitHas
o J\NATIEBIE T I 28 &3 ( 2ms £ 2hr)

AREZHAGEE , ESH K “IWDT” —&.
8.27 WWDT

B EACE TR &8 (WWDT) o) R8s 0F (08T R AR AT o W SR A A — MR E IO T B A
B BRIIMEALAE T, WWDT "] R — A B A8 hilr. WWDT 3 244

25 fritHids

AT Gt RN P A

JNASBAF AT T 4% 4 4

J\FERAF AT L 1R/

SCRFAERE N MR I 245 1E WWDT

SEOtIRIRG TF I 2R, TG AN 2 [ 1 T e A R

BEXAELZHEMEER |, S 0H MSPMO L Z 7l 32MHz #1588 RS F A Hif) “WWDT” —2&,
8.28 RTC_A

S K RTC_A Sei i 32kHz H NI R (B F VRS R ) 3246 , IR IR Bt 2 LUK 24> CPU ik
. RTC_A R 5T RS0 (LFSS) ARG H W 3 BRI

RTC_A (1% W3 2R PRI

o areh. NN B —HPREILE H RS

—HE Bk BCD #% 3%

] A A 3

—ANFETFArBh . N BEIUR— A F 5 L H ] e Hi 3 Ik

TRy 8l BN A1k Hp 27 0o I 114 ) o i 2 o

DL 4096Hz. 2048Hz. 1024Hz. 512Hz. 256Hz 5t 128Hz #2{it i ARG B (14 [a] B5 5 2 v
DL 64Hz. 32Hz. 16Hz. 8Hz. 4Hz. 2Hz. 1Hz 1 0.5Hz #& it 5 S noe B (1t [a) BE i 2 v
rm AR RS R ZE R HE ( Sk £240ppm )

LA AME ( Sk £240ppm )

RTC i B 3151 B8 CAEAT 1 o

HFOBEIhRE I = A0 T Mg |, 2 A siahng

RTC At ahi £ | AIERIEEN) 32kHz. CE%01) 512Hz. 256Hz 5 1Hz

G 2 B 2 TR S (RS (TIO) FHAEAI VDD #fs it ) i) RTC i [l 8k 3k
RTC i1-##s 8 e Thig

% 8-10 iR T iZasfF SC R RTC HRM.

86 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: MSPMOL2228-Q1 MSPMO0L2227-Q1 MSPMOL1228-Q1 MSPMOL1227-Q1
English Data Sheet: SLASFB5


https://www.ti.com/lit/pdf/SLAU847
https://www.ti.com/lit/pdf/SLAU847
https://www.ti.com.cn/product/cn/mspm0l2228-q1?qgpn=mspm0l2228-q1
https://www.ti.com.cn/product/cn/mspm0l2227-q1?qgpn=mspm0l2227-q1
https://www.ti.com.cn/product/cn/mspm0l1228-q1?qgpn=mspm0l1228-q1
https://www.ti.com.cn/product/cn/mspm0l1227-q1?qgpn=mspm0l1227-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSWB9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWB9A&partnum=MSPM0L2228-Q1
https://www.ti.com.cn/product/cn/mspm0l2228-q1?qgpn=mspm0l2228-q1
https://www.ti.com.cn/product/cn/mspm0l2227-q1?qgpn=mspm0l2227-q1
https://www.ti.com.cn/product/cn/mspm0l1228-q1?qgpn=mspm0l1228-q1
https://www.ti.com.cn/product/cn/mspm0l1227-q1?qgpn=mspm0l1227-q1
https://www.ti.com/lit/pdf/SLASFB5

13 TEXAS MSPMOL2228-Q1, MSPMOL2227-Q1
INSTRUMENTS MSPMOL1228-Q1, MSPMOL1227-Q1
www.ti.com.cn ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024

# 8-10. RTC S fl = Eqsi4:

RTC #it RTC_A

HFAL R A7 A7 2
SR BRI H AR SR RD . 2 Bh /NI B HIRESE R &
A3k k) R g i/ B (BCD) # P
F4EEIE (1901 4R % 2099 FH K ) 2
FIANSE T2 %h. /NeEL AR H A AL 5E i H R v &
TR0 5. B/ AR E R A W Y 1) 1 e v P
A 4096Hz. 2048Hz. 1024Hz. 512Hz. 256Hz B 128Hz Ml i & 334 by P
Bl 64Hz. 32Hz. 16Hz. 8Hz. 4Hz. 2Hz. 1Hz 1 0.5Hz Mg ik & 344 v 7 2
it STOPCLKSTBY KA Bk R% 2 STANDBY # 3K P
B A RS R 25 R AR B A R (A RiE £240ppm ) I
RTC i) #hd 1 2151 B LARE AT B HE (GPIO) P
RTC i i 251 B LA A7 R HE (TI1O) =
T LBEh R =AM | B A g 2
RTC 4RI etk 3% |, A4FRIEHI0 32kHz, B8 512Hz. 256Hz 2 1Hz =5
OB I 2% I ()BTRS (Y RTC IR IRk 2%, Hp s P

TIO it

VDD #ifEpf
RTC iH a8 8w thag P

HREZHMEE , EZ0 MSPMO L %7l 32MHz ##5##1 RS F 4 v “RTC” —#.,
8.29 i1 I48 (TIMx)

XA G AT A8 AN B SR LT E AR - TIMGx (@ AT 2% ) A1 TIMAX ( =iZeitif 2t ) - TIMGx 2
TIMAX )74, IREIRE XTI 83 L VR AR P AR I W RE . ARRMAICE | WS K 8-11

AT (TIMGX) [ B ARG

o 16 A1 32 R | I IR I g B A T I A, B R R A
o AT AT A s
o HITR TR I B AR AT 23900 8 A AT AR TR A A
« BN CCiE |, AT
- A EREL
- HINFR
- BB (PWM) i
- FLR i R
o SCREHT AL AL Sk I Y IR A gt 254 11 (QEI) 7E TIMGS8 Hr AT ]
o SCHRE - HYEI AN R TIMx S92 1) R R 25 A A X fid o
o SCRERIT/DMA filt AR A K AR ((91in ADC ) ik ThRE
o EEIRAE RN A X il R FAE R (TIMGS)

TS (TIMAX) (F) B AR E 4

o 16 LB IR GBI AL R B AT A B R A
* AL IEATAT I B
o TR BRI AR BEAT 2 T 8 7 AT G A T AR
o EEUHEE , DUETHEE R4 2 A R A A b W B A
© mZWAMSL CCiE , T :
- R
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- HAR
- Bl s (PWM) i
- R A

o AT N ESFEAE AN B HL R IE (CC4/CC5)

o T MERIF T A8 CC AR TIMAO ] [

o T M PWM

o BA N YRFEIEX IR N IHRE I AESTFR PWM :

o WUERANEEALE] , BRI B BRI | S S AT H P U RS
o SCRRIE RIS PR ) TIMX S92 8] [R5 N A8 X fih

o ZEEFRBIF DMA il A R DL s A% (51 ADC ) itk Thig

o ANE T NSRS A R A M R L R R TE

# 8-11. TIMx L&

CCP @i
AL HEHH 538 PWM . Wik | QENER
4 BRI, e T Sss E ( ;l;:'f;lll’i o HAR | BTHa® | BFCC FEX B AR
TIMGO PDO 16 fir 8 fir 2 2
TIMG4 PDO 16 fir 8 i 2 2 I I3
TIMG5 PDO 16 L 8 i 2 2 I I
TIMG8 PDO 16 fiL 8 fir 2 2 2=
TIMG12 PDO 32 fir 2 2 I
TIMAO PDO 16 fir 8 fir 2 412 8 B 2 2 2 B
% 8-12. TIMx 32 X fih & 225} (PDO)
TSEL.ETSEL #%3% TIMAO TIMGO TIMG4 TIMG5 TIMG8 TIMG12
0 TIMAO.TRIGO TIMAO.TRIGO TIMAO.TRIGO TIMAO.TRIGO TIMAO.TRIGO TIMAO.TRIGO
1 TIMGO.TRIGO TIMGO.TRIGO TIMGO.TRIGO TIMGO.TRIGO TIMGO.TRIGO TIMGO.TRIGO
2 TIMG4.TRIGO TIMG4.TRIGO TIMG4.TRIGO TIMG4.TRIGO TIMG4.TRIGO TIMG4.TRIGO
3 TIMG5.TRIGO TIMG5.TRIGO TIMG5.TRIGO TIMG5.TRIGO TIMG5.TRIGO TIMG5.TRIGO
4 TIMG8.TRIGO TIMG8.TRIGO TIMG8.TRIGO TIMG8.TRIGO TIMG8.TRIGO TIMG8.TRIGO
5 TIMG12.TRIGO TIMG12.TRIGO TIMG12.TRIGO TIMG12.TRIGO TIMG12.TRIGO TIMG12.TRIGO
6 % 15 X
16 HFT B3 O 0 (FSUBO)
17 AT B 0 1 (FSUB1)
18-31 R
AT AN PR IR S A e ) T e e e pLi) ( DUR LR e DhREiS i E o5 ) -
& 8-13. {HA} B AL
ZEHH TiEH R BAER
RV, EFxE PWM Ao 48, BT EES . a7
TIM1 £ PWM A B I
' S8 RPERIBAR . R R
TIM2 IP #ASHC B 27 745 1 08 A3 ) B XTI 4 R R F R AS L B A A A

IR — TSR , T A I 85 ik
RRSAGHIAZ 4 A T E

TIM3 ( B MR i ) S AR &k

ZAICEH T TIMAX.
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# 8-13. iHiT R el (4:)

ZEHLH]

B

R/ R R

TIM4

{8 PWM 3\ 2 AR 2 s gess il

AU TR & SRR SRR (W
TSRS FNRL R R G ) i, mT A ) i
B 5| BAD B RSAL B AL oA I 0 A/ B e o T o
HIR S PWM A g 4 sk ie . SR ER
e PSS .

&
ZIRALE T TIMAX.

TIMb5

PIAN B AN IR 2 57 L A3 B2

G T A A SR A O .
RTRER LRI G R TR
.

TIM6

FRETEE RO

TR M TI R, A, R
PRIR T 2 (B PR 3R N 1) (A3 53 Ah— N1t i
) o RXAEATI B B AE S A [A) 2 T el
e it (AN E R S SR NI £
LI B 5% (e

WwDT

WAL T

B BRI B (AT ) JF
CPU &7 7 51 (b o X e i) e AR
WA - A, BeE P TR SR
Y HAR 1P (5120 ADC ) AR BB fi 2 #%
M AL,

8.30 LCD

WU R ds (LCD) %M g8l Br (SEG) ML (COM) HULA5 5 H%EUKEN LCD Bonhf. fZfilas s 2 BE M%) 8
FEE ) LCD B535. LCD il 4% (1 E 2N

o RS
I &

+ WAL E SEG il COM 5

© HIMEMES
o TG E WA

o BPABINER  BAHTHESMN 2 2 4 BEH LCD (15 N SRAF6if 25

AREZHAMEL | 5

5 % 8 %K JH LCD 56 o N1

e LT R R e T Ik 3.6V (R )

FH 77 24 Al L P P ) PAY 58 P BEL 7 T 28

FH 77 24 Al L P T ) PAY 58 P A7 2R

H R A2 ) 0 LU

25| AT LCD 1R, g5 LCD 10 HIfE GPIO Bl 5
SCHRFRRAS . 1/3 A 1/4 BRI SR 172 i B

Z ] MSPMO L %71 32MHz 7% #)# 7 K2 FHF hi) “LCD” —%&.
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8.31 B HERIEE:
Kl 8-2 IR Tz N BB

Comparators

ADC

COMPO_INO+[XF——
COMPO_IN1+X}——p _
COMPO_IN2+X}——p A0_0:A0_25 X——+—»

Temp Sense ——p|

I\J—\O/

A4
+

COMPO_IN3+ [XI———» COMPO COMPO_OUT VBAT Monitor ————

Supply/Battery Monitor ——— |

»
»

COMPO_INO-XF——
COMPO_IN1-X———
COMPO_IN2-[}———»

COMPO Ref

N—\O/\ w

Reference Generator
8-bit DAC8.0

Temp sensor output—— p15

B 8-2. SFIER
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8.32 f /ity I&

IOMUX HI T FLEAE R 10 LA A A R B ik I ofm i AKEh 4% i A BRA2 A AL SHUTDOWN H5 (e
WE e BE IR R IR B ). AR ZRANE R | 1HS 0 MSPMO L %% 32MHz #5475 1K 275 T4 i
“IOMUX” —5,

2IIRE 10 SIIR & 55 10 ST Kk 8-3 fm. JFARITA 5 I# AA BHUTIRE . Ml is . el
il AR B4 s LA . A IR E S IISCRIREE I RE I VR . | 15 S IS E T fH IR -

Wake to PMCU

To analog peripheral(s) €¢—

:— _________ SHUTDOWN Wakeup | _:
I |
WAKESTATE —| PC |
I |
I |
I |
WUEN E — D Q o) :
I
I |
I —EN Ldr !
WCOMP —| D Q \ |
I |
| Glitch |
| e Filter : VDDIO VDDIO  VDDIO
I |
CTT T T inputlogic : N
HYSTEN — I
INV — |
) ! | = )
Unassigned | M S Clampin
x et =20 : INENA PMoS B8 dodam?
S | Peripheral 01 —L =PCl4 O O | 3
a i H [l 10 pin
£ | Peripheral 15 —— =PChs | (- ; - < >op
. ! g
| 9
b _{ NMOS 3 Clamping
PF — o o diode
NV | ouputlogic i PsHUTDOWN | =
! 3| ®
r : I Latches | gl = —»
X Unassigned ) : | 5 é o
= | Peripheral 01 55 ! | : 8 Pt
S | (@] o
; DOUT |
’g' ) : EN (1) : : D Q . E ;
O | Peripheral 15 | | | AV N
RSTH | —EN | ’ VSS &S VSS
x | : | Drlvgr
§ Unassigned : | : Logic
3 | Peripheral 01 | | |
5 D QP+ Hi-Z | | SR |
O i EN : | :
N | Peripheral 15 | | |
T L RSTN | LEN |
PF!=0 i | ! £
| &
| H | &
IORET ! [ : b _
PC ! | | % %
| 2
71 ! 0 a}—! S E
————————————————————————————— | | 2 o
DRV +—EN ! 2|3
| c
PIPU : D Q : o ac)
| ! 5
PIPD L len : s
| X E
SHUTDOWN S —D Q}—
|
|
= | I ™ The 5V-tolerant open drain 10 type does not have the
RELEASE R Q ! EN : output-high PMOS, pullup resistor, or clamping diode.
. 3
& 8-3. &M AL A
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BT J5 A SWD Zjg
SWCLK N K B RBERET (1) 8 AT 2R Bk
SWDIO LEPNERY WA (FEEE ) HATLR R

A 5= MSPMO 28 3R Aty i T A 1) 52 2330 B
u.‘u’ﬁ]_\b 2 #%o
8.34 5| S ESF (BSL)

51 FINEFEF (BSL) SCFRFHEAT 23 1FEC B DA Sl UART B8 12C A3 47482 LI 0 88 0F A7 6 28 3E AT 4 A . @id BSL X 2%
A7t 28 FNTC B FI V5 10 %2 256 A7 7 s LR , WSR2, WS 28 2 & P i BSL. T 2RSS A
F BSL , LA ## BSL T A= AL

{fH BSL &/bFEFH 51 - BSLRX fl BSLTX {55 ( HF UART ) , 5t BSLSCL f1 BSLSDA {55 ( HT
12C ) . b4k, AT LU — Ak P44 51 B ( BSL_invoke A1 NRST ) Sl it 4 #8 AL 51 5 gk i 7 3k 47 52 4%
WH

W EH , W@ PR 70 (53 ) BSL

« R BSL_invoke 51 MRS 552 ) BSL_invoke iZ§5 HSFIULEL |, W& 7E 5 Sk FE R A BSL. Wi HH 7 8%
s 5] S, WSkt s AR A . AN ML AT DL B A 24 IE ) NRST 5] it i &2 A7 kv e fid &
BOOTRST , Miakil #sfF3E N BSL. )5 , #efKF B8 i FE i I uE R A 2628, Wi 4610 S U 32
HLT-UCEE , M) 3 BSL.

o WMREAIRBEMMARTRE RS , WTEBshid 2 3 A BSL. Fit | TI 12 A8 7E 5 S fE R A
BSL , ifi o /£ BSL_invoke 7| il b2 (LA i B 26 4F . X AE 15 HAT A Bf AT 82 DG 5 R el i T A = dm A

o AITEIEATRE A BSL #E M4k SYSRST Mw A & 44-1f FH BSL.

& 8-15. BSL 5| HIZE R FThAR

B S MSPMO L %7 32MHz 445 #4848 R ZHFHF i

/eSS pUzE: BSL Ihgk
BSLRX UART i UART #1555 (RXD) , #iA
BSLTX UART FIrii UART %3%f55 (TXD) , #ith
BSLSCL 12C fi I2C BSL I #{5 %5 (SCL)
BSLSDA 12C Bi s I2C BSL #t## 155 (SDA)
BSL_invoke ik RT3 S B 3 BSL # e B P 38 i
RS S A S i {
NRST Tk E;%Zg\ggﬁ%lﬁui JE 4K 7T (BSL_invoke)

% BSL DhReMan S 4EM 5e 200 |
8.35 R H) FE

P SRR & — A AR A ) DX, i DX R IR A8 1 T e (1 R e AR ARAT ) R B B E
BB . HREZELR , S MSPMO L %75 32MHz (7= #]a K 24 T4 i) “H) HE” —

H,

HZ 1 MSPMO 51 S H#AE 5 - 4/

% 8-16. DEVICEID

DEVICEID il )y 0x41C4.0004 , PARTNUM Jyfii 12 % 27 , MANUFACTURER Afi 1 & 11,
R4 PARTNUM R
MSPMOL1227. MSPMOL2227 0xBBOF 0x17
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% 8-16. DEVICEID ( 4t)

DEVICEID i}y 0x41C4.0004 , PARTNUM 1 12 & 27 , MANUFACTURER Afi 1 & 11,
Gatin PARTNUM IR
MSPMOL1228. MSPMOL2228 0xBBOF 0x17

% 8-17. USERID
USERID Hhiji Jy 0x41C4.0008 , PART Jyfi7 0 & 15 , VARIANT Mfi 16 & 23

Bt Bt nE
MOL1227QRGERQ1 OxDDE7 0x1B
MOL1227QRHBRQ1 OxDDE7 0xF2
MOL1227QRGZRQ1 0xDDE7 0x86

MOL1227QPTRQ1 0xDDE7 0x78
MOL1227QPMRQ1 0xDDE7 0x2
MOL1227QPNRQ1 0xDDE7 0xD1
MOL1228QRGERQ1 0xB371 0x50
MOL1228QRHBRQ1 0xB371 0x9C
MOL1228QRGZRQ1 0xB371 0x19
MOL1228QPTRQ1 0xB371 0xF1
MOL1228QPMRQ1 0xB371 0xE9
MOL1228QPNRQ1 0xB371 0xB2
MOL2227QPTRQ1 0x6BC 0xD1
MOL2227QPMRQ1 0x6BC 0x87
MOL2227QPNRQ1 0x6BC OxFF
MOL2228QPTRQ1 0xBE7B 0x3E
MOL2228QPMRQ1 0xBE7B OxFD
MOL2228QPNRQ1 0xBE7B 0xFC
8.36 triR
BT RRA RSP IR

BEPFAEAT BA R 38 PR RR AP EL A G 7 A7 S T X B 5 W2 B < SBOFth7 BB%  RIXAR T ik e
PRI RS I T BR LU R AE ATt 3R e (S B | DL B . AR TSR, WS MSPMO L 54
32MHz M HIBSHARZ TN hi “ ) R — &,

BT AR FRR UG B A SRS H BN TR AR id . Fie T8RN ERR A TR R (ES R
10.4) .
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9 RH. SERERAT R
9.1 AN

#HIE

PAR B2 FHER 2> B AR T T ofies |, TIAEORILAER A e 8tk . TI B2 P 7 S e o2 1
EEIAE , PRI B S B A A R ST RE

9.1.1 REK

TI KR 10pF A1 0.1uF HIIK ESR P LA AM G A VDD M VSS 51l T DU s A E BRI A
ET] RS RS FELIR R THIN R) . A LA I U AT RESEIE H BRI S AL B ( JLZKTERA ) -

NRST & A7 5] il 75 B8 — AN AME 47k Q LRI AI— 10nF R HLE 78

SYSOSC it £ IE¥ it (FCL) HLESFIH — A4 2 4E ROSC 5l IA VSS Z 14 100k Q@ HIBH#E |, did Ky
SYSOSC R fthf % H ki KAz 2 SYSOSC i, iZHHaT EHA 0.1% MR , WKk M SYSOSC
FCL , WA Z iz i flas .

XTSRS SMR S RIIB O | B0 G IR 98 UL FI 055 6 38 . V52500 MSPMO L 1 32MHz 70/
HARZFH T, Frb /i 7 i vh 5 s R S B E

VCORE 5l | 2 —A> 0.47 uF fMRAS |, I HiZ A S E T S 8E |, Sa T bim 2 7] i) BE 2
N

XtF 5V 2[RI 10 (ODIO) |, 75 B —A~ L4 i FH 2% R4 H 2 m P E 5. WRAMEH T ODIO , A X &5L
I 12C 11 UART ZhRERT 46 35 1) o

94 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: MSPMOL2228-Q1 MSPMO0L2227-Q1 MSPMOL1228-Q1 MSPMOL1227-Q1
English Data Sheet: SLASFB5


https://www.ti.com/lit/pdf/SLAU847
https://www.ti.com/lit/pdf/SLAU847
https://www.ti.com.cn/product/cn/mspm0l2228-q1?qgpn=mspm0l2228-q1
https://www.ti.com.cn/product/cn/mspm0l2227-q1?qgpn=mspm0l2227-q1
https://www.ti.com.cn/product/cn/mspm0l1228-q1?qgpn=mspm0l1228-q1
https://www.ti.com.cn/product/cn/mspm0l1227-q1?qgpn=mspm0l1227-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSWB9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWB9A&partnum=MSPM0L2228-Q1
https://www.ti.com.cn/product/cn/mspm0l2228-q1?qgpn=mspm0l2228-q1
https://www.ti.com.cn/product/cn/mspm0l2227-q1?qgpn=mspm0l2227-q1
https://www.ti.com.cn/product/cn/mspm0l1228-q1?qgpn=mspm0l1228-q1
https://www.ti.com.cn/product/cn/mspm0l1227-q1?qgpn=mspm0l1227-q1
https://www.ti.com/lit/pdf/SLASFB5

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MSPMO0L2228-Q1, MSPMOL2227-Q1
MSPMOL1228-Q1, MSPMOL1227-Q1
ZHCSWB9A - MAY 2024 - REVISED NOVEMBER 2024

1.62-3.6V

VDD

10 uF 0.1 pF

47 kQ
|NRsT
10 nF
S Pull-up resistor
% required for output high .
Open-Drain
10s

r[] VCORE
0.47 pF
16236V

1L L

VBAT
L]

100 kQ (0.1% 25ppm)
ROSC

VREF+
1 uF
VREF-

LFXIN

LFXOUT[]L{ |—<

HFXlN[]T{ |—
HFXOUT[]L{ |_<

swoio[| }——

Programming
tool connection

SWCLK |::|

1uF 0.1 yF

B 9-1. JLAY v A R 2
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10 SRS SC R

TUREET 2 R TH . FHEAIH 7 TIPSR Re . A2 RS R 5 i v 7 22 1 T EL A1
10.1 N TREESE

2K MSP R ThFE s il 4% UL AT A b B TR A EERIE S, V5 &M ES (TI) Arm Cortex-M0+ MCU 1
I o

10.2 Z34Far &N

NTFE TR BT AR IR B, TI %ﬁﬁﬁ MSP MCU #8113 # T A28 85 5 ld T AT4R . 4> MSP
MCU PR &7 # B LL R AT 2 — - MSP B X, XEEFTZACE T2 M R IR R B, BN TRE A
(X) BRI E S A T8 4E (MSP).

X - SRESE , A B AR AR IR
MSP - 524 G 4% 10 A4 7 a1
X A HAEPE BN BT W R S5t 0

PR A7 ST NI iR . 7 MSP 8 F IR Ce eI EA |, O HLAs AR s s AT Al Sk 22 e At
Tl BB HECREAE X s Mg o TN o IR AR (X) Eﬁﬁ&ﬁaiﬁ?ﬁ/ﬁiﬁ%&# T X Le g A T B 2%
AR R AT E | RN (T1) EUNERENTH AR RS0 U S i A= 2 1
T gt dr 2 NS A & B 8™ i RIIAFRK G S e BRI BT . B3R AIRCATE . & 10-1 #2
BT e B AR AL AR I

MSP MO L 2228 Q PN R Ql

Processor Family
MCU Platform

Product Famil

Qualified for Automotive

Distribution Format
Package Type

Temperature range

Device Subfamily Flash Memory

B 10-1. 2344Ar &R
R 10-1. By 2N

MSP = R &5 S AbFE 2%
I
ImERI X = otk
MCU ‘& MO = T Arm #) 32 fir. MO+
PR RS L = 32MHz fii%
1227 = ADC. CMP. VBAT
RURESL 222x = ADC. CMP. VBAT. LCD
. 7 = 128KB
Wzt feds 8 = 256KB
BETE Q= -40°C £ 125°C , & AEC-Q100 Frift
BEERA B A 1FH B #553A1 hitps://www.ti.com/packaging
. R = K&
R AR = 4B

TG MSP S AR R BRI TGS E RS | IS AT “ BRI 7, W% ti.com , BUBCR M TI
HEAR.
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10.3 TE 5% H:
B ES S TP E R
MSPMO LaunchPad (LP) 3747 HIZE Y A H £ fr 42 e B0, TS i A8 Fl MSPMO MCU %41 1 FF 4647 FF
% : LP-MSPMO0L2228 Ko JERT BT S5 IR DAY ; (45—t py B e Bk . JFAE RIA ek sor | U

T4 2R/ EnergyTrace HIMR# XDS110 IR ERET
LP 4B RGBT T IR BoosterPack FHE S i {1 .

BARKA

MSPMO #iAHIF Kt (SDK) sty ot i g B R . eivIVPERE . SCRS . TERVRESRBI | 7T i MSPMO 234t
SR OLAR: FL T 0 P

REIFRLA

Tl =TH FEM L5 538 EIFARVTPAE AT R, TRATAEM 24, = LRERA W IS
A

Tl Resource Explorer TI SDK [I7E2k 11/ W{E CCS IDE 5% Tl = T HH Vi)

SysConfig B GUI, W TECE S FANE ., R R Gt R, AR EAN , UL B3t
TEIMZ S H B E . AT/ CCSIDE 8k Tl = THF Vi . ( BLh )

MSP Academy FATERA BT i MSPMO MCU P65 1 LR AT, 3 b 60 83 25l 3 R S5 )1
ik, TIRex fI—#%%

GUI Composer AL PEAl 528 MSPMO TRl GUI , {51 4 J6 75 AT AT AR RY W e 7 A0 M ) 56 4 3 A
RS 55k

IDE & % %8s T R4

Code Composer Studio™ 3% Tl Arm-Clang 4% 2%. SZH#f# Tl Arm Cortex MCU , Jf B A 564+ 11HIAK

(CCS) P R/NEREE A . et (A, ARRDEE 35 SO AV IESCREFAN S 2 R TR

IAR Embedded Workbench®

IDE

Keil® MDK IDE

GNU Arm % A\ 30T 2%

10.4 SURYZRE

SRRSO EERE R |, 75 PHIE ti.com LRIEF S IE . w276 R BATIEN , RV AT ARG B
B E. ARERTEAER |, AR OB SR S MEIT P e xR,

PLFSCRYA48 T MSPMO MCU. www.ti.com b FHAE T 3% B se R4 i El A

BARSZF M

MSPMO L %71/ BFEMANDB T 1Z R A IR SN . BN ANA T — K X B ek A% . B AT
32MHz 4412844 TR R I 35 V6 T s 28 F b T R a4 B V45 B I A e ME A T B . ek |, BBl AN AE A
RZEFH S b BRI T e BT ARl SIBHITHRS . N3RS S G B R 5 500 R 28 A AN ] 17 %

R B RIXEPEYE R IE SR E TR IR R .

10.5 L HETE

TIE2E™ i Se b iz TR EE S EVOR | W EENE KA RANE . ST RiFmes . B8
WA MZBIRE 3 W& | SRS P 5 B

BERPIN R BN TS “IRERE” 24t XN FEIAE TI FEARE |, FHFEAS—E B TI A iESH
TI (¥ FH 452K
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10.6 FHitn

LaunchPad™, Code Composer Studio™, and Tl E2E™ are trademarks of Texas Instruments.
Arm® and Cortex® are registered trademarks of Arm Limited.
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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)
MOL1227QPMRQ1 LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
MOL1227QPNRQ1 LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 | 2.0 | 24.0 | 240 Q2
MOL1227QPTRQ1 LQFP PT 48 1000 330.0 16.4 9.6 9.6 1.9 12.0 | 16.0 Q2
MOL1227QRGERQ1 VQFN RGE 24 5000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MOL1227QRGZRQ1 VQFN RGZ 48 4000 330.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
MOL1227QRHBRQ1 VQFN RHB 32 5000 330.0 124 5.3 5.3 11 8.0 | 12.0 Q2
MOL1228QPMRQ1 LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 240 Q2
MOL1228QPNRQ1 LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 2.0 24.0 | 240 Q2
MOL1228QPTRQ1 LQFP PT 48 1000 330.0 16.4 9.6 9.6 1.9 12.0 | 16.0 Q2
MOL1228QRGERQ1 VQFN RGE 24 5000 330.0 124 425 | 425 | 115 | 80 | 12.0 Q2
MOL1228QRGZRQ1 VQFN RGZ 48 4000 330.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
MOL1228QRHBRQ1 VQFN RHB 32 5000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MOL2227QPMRQ1 LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
MOL2227QPNRQ1 LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 | 2.0 | 24.0 | 240 Q2
MOL2227QPTRQ1 LQFP PT 48 1000 330.0 16.4 9.6 9.6 1.9 12.0 | 16.0 Q2
MOL2228QPMRQ1 LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 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)
MOL2228QPNRQ1 LQFP PN 80 1000 330.0 24.4 16.0 | 16.0 2.0 240 | 24.0 Q2
MOL2228QPTRQ1 LQFP PT 48 1000 330.0 16.4 9.6 9.6 19 12.0 | 16.0 Q2
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
MOL1227QPMRQ1 LQFP PM 64 1000 336.6 336.6 41.3
MOL1227QPNRQ1 LQFP PN 80 1000 367.0 367.0 55.0
MOL1227QPTRQ1 LQFP PT 48 1000 336.6 336.6 31.8

MOL1227QRGERQ1 VQFN RGE 24 5000 367.0 367.0 35.0
MOL1227QRGZRQ1 VQFN RGZ 48 4000 367.0 367.0 35.0
MOL1227QRHBRQ1 VQFN RHB 32 5000 367.0 367.0 35.0
MOL1228QPMRQ1 LQFP PM 64 1000 336.6 336.6 41.3
MOL1228QPNRQ1 LQFP PN 80 1000 367.0 367.0 55.0
MOL1228QPTRQ1 LQFP PT 48 1000 336.6 336.6 31.8
MOL1228QRGERQ1 VQFN RGE 24 5000 367.0 367.0 35.0
MOL1228QRGZRQ1 VQFN RGZ 48 4000 367.0 367.0 35.0
MOL1228QRHBRQ1 VQFN RHB 32 5000 367.0 367.0 35.0
MOL2227QPMRQ1 LQFP PM 64 1000 336.6 336.6 41.3
MOL2227QPNRQ1 LQFP PN 80 1000 367.0 367.0 55.0
MOL2227QPTRQ1 LQFP PT 48 1000 336.6 336.6 31.8
MOL2228QPMRQ1 LQFP PM 64 1000 336.6 336.6 41.3
MOL2228QPNRQ1 LQFP PN 80 1000 367.0 367.0 55.0
MOL2228QPTRQ1 LQFP PT 48 1000 336.6 336.6 31.8

Pack Materials-Page 3



PACKAGE OUTLINE

PTOO48A LQFP - 1.6 mm max height
LOW PROFILE QUAD FLATPACK
9.2
8.8
B 68
T 7
a N
—/ O 1
—/ 1
1 —
—/ 1
—/ 1
9.2 —/ 1 7.2
8.8 — — 6.8
—/ 1
—/ 1
—/ 1
—/ 1
—/ :J
AN | - / !
JUUU UL i
|9 [o.08® [c[A[B]
] =— 44x[0.5]
SEE DETAIL A ‘ 4X155

b

L

0.25
GAGE PLANE

DETAIL A

4215159/B 11/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Reference JEDEC registration MS-026.

4. This may also be a thermally enhanced plastic package with leads conected to the die pads.
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EXAMPLE BOARD LAYOUT
PTOO48A LQFP - 1.6 mm max height

LOW PROFILE QUAD FLATPACK

PKG
SYMM

48

SEE SOLDER MASK
DETAILS
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48X (0.3) j
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(8.2)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE 10.000

0.05 MAX 0.05 MIN
ALLAROUND ALL AROUND

\
EXPOSED METALJP j EXPOSED METAL/;/ 77777777777 )
SOLDER MASKJ METAL EDGE SOLDER MASK: \—METAL UNDER
OPENING OPENING SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS 4215159/B  11/2023

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PTOO48A LQFP - 1.6 mm max height

LOW PROFILE QUAD FLATPACK
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(8.2)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 10X

4215159/B 11/2023

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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PNOOSOA

PACKAGE OUTLINE
LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK
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UL S,
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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
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X

0.05 MAX
EXPOSED METAL ALL AROUND EXPOSED METAL 0.05 MIN
\\ ALL AROUND
777777777777 {

N
METAL SOLDER MASK SOLDER MASKJ XMETAL UNDER
OPENING SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4215166/A 08/2022

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
6. For more information, see Texas Instruments literature number SLMAO04 (www.ti.com/lit/sima004).
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EXAMPLE STENCIL DESIGN
PNOOSOA LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

S\((LMM
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:6X

4215166/A 08/2022

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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PMOO64A

PACKAGE OUTLINE
LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

PIN 11D

J

NOTE 3
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9.8
NOTE 3
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SEE DETAIL A

4) 1.6 MAX

DETAIL A
TYPICAL

— 0.05 MIN

4215162/A 03/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.
4. Reference JEDEC registration MS-026.
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EXAMPLE BOARD LAYOUT
PMOO64A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X
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} ,\\ 77777 ALL AROUND

N
METAL SOLDER MASK SOLDER MASKJ XMETAL UNDER
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NON SOLDER MASK SOLDER MASK
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SOLDER MASK DETAILS

4215162/A 03/2017

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. For more information, see Texas Instruments literature number SLMA004 (www.ti.com/lit/sima004).
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EXAMPLE STENCIL DESIGN
PMOO64A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK
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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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