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25 | PA24 A3 SPI0_CS2 [2]/ TIMGO_C1 [3]/ UARTO_RTS (4] | 28 | 27 | 20 | 19| 1 | 15| e
26 | PA25 A2 TIMG4_C1 [2]/ UARTO_TX [3]/SPIO_PICO [4] | 29| 28 |21 | 20| 2 | 16| sk
AT/ o
27| PAZ6 | o s TIMG1_CO [2]/ UARTO_RX [3]/SPIO_POCI [4] |30 | 1 |22 1 | - | 1| jsm
28 | PA27 A0 TIMG1_C1 [2]/ SPI0_CS3 [3] 31| 2| - 2| -1|-| mw

(1) X TEMDIAEE , IOMUX 1) PINCM.PF #il PINCM.PC 485 0 ( 0 , GPAMP S A Fi4a ik 5% ADC #iA ) o #sft LRI
/O SIS ) —AVREE I 31 I B AR £24% (PINCMX) , thaf f285 ik I P RERS ] PINCMLPF il Az ke B 0T 75 1 7/ 020

R 6-2. 1 10 KA KK HT 10 Thee

10 £t REES | EEhumEERES] | IR LhreapAAS | FhIRpHR U, sk
bR EZ) & & &
Y S T RE (bR v IR 50 & & & &
5V 2RI & & & &
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6.3 55 M
Gl PrR=al
=z = =z = r
i wesm |5 (9 | E | Q| § |5 |TRRE 9
o > < 2 © =
A0 31 | 2 | - | 2 | - | - I |ADCO B A O
A1 30 | 1 | 2] 1| - |1 I |ADCO A 1
A2 20 | 28 | 21 | 20 | 2 | 16 I |ADCO B A 2
A3 28 | 27 | 20 | 19 | - | 15 I |ADCO A 3
- Ad 2% | 25 | 18 | 17 | 1 | 13 I |ADCO B A 4
A5 25 | 24 | 17 | - | - | - I |ADCO EEIA 5
A6 24 | 23 | 16 | 16 | 16 | 12 I |ADCO #i A 6
A7 22 | 21 | 14 | 14 | 14 | 10 I |ADCO BN 7
A8 20 | 19 | 12 | 12 | 13 | - I |ADCO B A 8
A9 19 18 | 11| - | 12| - I |ADCO B A 9
?égﬁ”ﬁﬁ? BSL_invoke 22 | 21 | 14 | 14 | 14 | 10 U TR S SR R
BSLSCL 2 1| 5 4 VO |ERiA 12C BSL it 4
BSL (I2C)
BSLSDA 1 | 4 | 24 | 4| 4 | 3 IO |BRiA 12C BSL i
BSLRX 2% | 25 | 18 | 17 | 1 | 13 | |=Ri\ UART BSL it
BSL (UART)
BSLTX 27 | 26 | 19 | 18 | 2 | 14 O  |®til UARTBSL %%
g 1
CLK_OUT 18 | 2L s || L3 O | WEER
I 2% | 2
ROSC 6 9 5 8 8 7 | FH 12 R % ARG 1 1 #0350 L BEL
— SWCLK 24 | 23 | 16 | 16 | 16 | 12 R T
fale SWDIO 23 | 22 15 15 15 1 11O | B AT LR IR A S0 N /0
GPAMP_IN+ 30 | 1 | 2] 1| - |1 I |GPAMP [ T4 A
AN | GPAMP_OUT 2% | 25 | 18 | 17 | 1 | 13 O |GPAMP #i:
GPAMP_IN- 2 | 21 | 14 | 14 | 14 | 10 | |GPAMP RAMH THIA
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5 g0
= = =z oS =
Thie 527 12|53 |5 |5 | 193
22322 ¢
™ = N S = =
PAO 1 4 | 24 | 4 4 /O |1 AR A M (138 J1 07 1/0
PA1 2 5 1 5 5 4 1’0 AT AR IR A M i 11 38 F 20 11O
PA2 6 9 5 8 8 7 /o @M% 110
PA3 7 [ 10| 6 - - - /0 [3@HI%F 110
PA4 8 | 1 7 9 - - /o [@H%F 110
PA5 9 | 12 | - - 9 - /0 @M% 110
PAG 10 | 13 | - 10 | 10 | 8 o |EfIHF 10
PA7 11 - - - - - /0 @M% 110
PAS8 12 | - - - - - /o [3@HI%CF 110
PA9 13 | 14 | 8 - - - 10 @M% 110
PA10 14 | 15 | 9 - 11 - /0 [3EAI%CF 110
PA11 15 | 16 | 10 | 11 - - 10 | A% 10
PA12 16 | - - - - - 10 [3@H%CF 110
IO PA13 17 | - - - - - /0 [3@HI%F 110
PA14 18 | 17 | - - 11 - /0 [3@AI%F 110
PA15 19 | 18 | N - 12| - /o @M% 110
PA16 20 | 19 | 12 | 12 | 13 | - 10 |EAI%F 10
PA17 21 | 20 | 13 | 13 | 14 | 9 /O |1 AR A5 e B (1038 I %7 1/0
PA18 22 | 21 | 14 | 14 | 14 | 10 VO | 1A IR A5 M (138 i B 1/O
PA19 23 [ 22 | 15 [ 15 | 15 | 1 /o @M% 110
PA20 24 | 23 | 16 | 16 | 16 | 12 /o @M% 110
PA21 25 | 24 | 17 | - - - /o [3@H%T 110
PA22 26 | 25 | 18 | 17 | 1 13 /0 @M% 110
PA23 27 | 26 | 19 | 18 | 2 | 14 /0 [3@HI%CF 110
PA24 28 27 20 19 - 15 110 |i#EH%T 110
PA25 20 | 28 | 21 | 20 | 2 | 16 /0 [3@HI%CF 110
PA26 30 | 1 22 | 1 - 1 /0 @M% 110
PA27 31 2 - 2 - - /o [3EHI%CF 110
- 12C0_SCL Aol s | 4| wo |co st
12C0_SDA S IR A R BV IO |12C0 474
VSS 5 8 4 7 7 6 P Bty
VDD 4 7 3 6 6 5 P |
HL Ui VCORE 32 | 3 | 23] 3 3 2 P | e R B
%?f; j;ﬁ?%'%*% Pad | - | Pad| - | Pad| - P |QFN EREAMERAES T BIGERS Vss.
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sIpE S0
z o Z o z
e 5547 5125|125 8 |"™F i
181322 ¢
> = N & © =
SPI0_CS0 162 9 5 8 8 7 /O |SPIO i #%#% 0
1 4 6 4 3
SPI0_CS1 7 10 | 13| 5| 4 9 /O |SPIO 5 ik #% 1
21 | 20 | 24
19 | 18 | 11 I
SPI0_CS2 os | 27 | 20 | 19| 12 | 15 /O |SPIO i) ik#% 2
27 | 2 2 s
SPI0_CS3 31 | os | 19 15| 2 14 /O |SPIO ) ik#% 3
10 | 13 10 s .
SPI 10 8 SPIO B (ESHIAN - SPI A&
SPI0_SCK 15 | 16 1 | 10 o) N N
- o | o | 13 15 9 BERE A - SPIRHI BB
8 1 7 )
14 | 11 9 9 11 )
SPI0_POCI 20 [ 15 | 12 | 5| 13| /O | SPIO Hhil B4 N /4 sk
23 | 19 | 15 | = | 15
30 | 22 | 22
9 12 [ )
13 | 14 14 10 et B ) [T
SPI0_PICO 29 21 14 20 9 16 110 |SPIO #Z i 284 th /4 Em
21 14
29 | 28
R4 NRST 3 6 2 5 5 4 | FA NG TG 2
196 12042 | 12 | 2 \ . .
TIMGO_CO o | 19 49| 18| © 14 /O |32 0 CCRO L N/ HL it
26 13
27
101 43 10 8 N . in
TIMGO_CH1 17 | 5 | 20 | 4o | 10| 5 /O |3EFHINEE 0 CORT R4 N/ LBl
28
1 1
11 22 1 4 1 A . N
TIMG1_CO0 18 4 o4 4 1 3 1/0 @ AT #E 1 CCRO i #e % A/ b e
17
30
212 ]y 2 1 5 | 4
TIMG1_C1 6 5 5 5 H Z /O |3EFHIEE 1 CCRT HlHed N/ HL it
Timer 31 9 8
/ 10 | 6
TIMG2_CO 12 | o, 17 - - - /O |3EMHIE %% 2 CCRO i #b A/ bt i
25
8 11 7 °
TIMG2_C1 13 | 14 | 8 17 1 13 /O |3EFHHIN S 2 CCRT Hitei N/ LBttt
26 | 25 | 18
111509 s | 1 | o o R
TIMG4_CO 21 | 20 | 13 | 0] | /0 [T EE 4 CCRO AN/ LB
24 | 23 | 16
15 [ 16 | 10 [ )
19 | 18 | 11 10 o i n
TIMG4_C1 oo | o1 | 1a | 1] 12| 46 /O |32 4 CORT RN/ LBt
29 | 28 | 21 | 20 | 14
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5| jigm =)
z o Z o 4
ot weem |5 |9 |5 | Q| & |5 [T UL
S @ > @ = e
S |l | d | g |¢e |~
12
21 ﬂ 13 13 9
UARTO_TX 25 18| 2 | 14 O  |UARTO %issf
26 | 19
27 | 201 19| 20 16
29
131 [ 8 | | ]
UARTO_RX 2 14 a1 o I |UARTO skt
26 | 21 | 18 | 1% | 14 | 19
30 | 25 | 22
161 24 | 17
UARTO_CTS 25 | 24| T s | 2 | 1 I |UARTO “Raifi%” dirshlin
27
70 25 | 18 | 17 13
UARTO_RTS 26 1 O |UARTO “isRii%” Tt
27 | 20 | 19 15
UART 28
& —g S | 4 | 2] 3
UART1_TX 19 4 O  |UART1 %issse
18 | 17 | 20 as | | 14
27 | 26
é 511 Sy 4
UART1_RX 16 | 10 | 11 I |UART st
17 5 | 13
25 | 18 | 17
26
710 |,
UART1_CTS 13014 | S | - I |UART1 “Reifsit” pshisin
18 | 17
8 | 1 | 7
UART1_RTS 2 | e 2| - O |UARTT “isRii%” bl
19
—|[VREF+ 27 | 26 | 19 | 18 | 2 | 14 U | R B - SR
F ) — - T,
VREF- 25 | 24 | 17 | - | - | - B N
(1) « _ v o— Z—\‘ﬁﬁﬁ

(2) I=fA,O=4%th, VO =HMASHIL , P =l
(3) Hflil] VREF+/- Jy ADC S5HUU SN BLHR BLAMIT FI RS HEIT | WAZIFE VREF+ 5 VREF-/GND Z [Hi(E — M EREARE | AR T AR
I

6.4 R 51 BIHER
R 6-3 B T AR 51 #4253

R 6-3. REA 5 W ATES:
31O Lk HR
ARG 512 A% 5 B4 GPIO (PINCMX.PF = Ox1) F i i b

PAX r il B LA R G 5 UM B M 6 P SRAf
RS oo NRST IR T AR 1155, 4% VOC , ANEHELR.

BREMEL , ESHT 9.1,

(1) AETEAZE I8 ( 5@ VO LR ) IR 5 IER L AUEE “PAX” A 51 ERER -
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7 A%

7.1 X RABUEE
75 1 SRIBKAA A T B0 T AR T A (R 53 ] ) )

B/ME BAE LA A
VDD FLYR LR 7£ VDD 3| 4k 0.3 4.1 \Y
Vi N LU FEANETAT 5V 28 BRI 51 1 -0.3 55 Y,
Vpp + 0.3

Vi N HLE T T AT AT 25 PR 51 -0.3 %jz{:%ﬂ)y \Y
lvop VDD 35| I s WA VDD SR (B HIR ) 80 mA
lvss VSS 5| H A Witk VSS Bl R ( FERIA ) 80 mA
SDIO 51 ¥ H SDIO 5| FHIHE N B HL I L IR 6 mA

lo HSIO 51 JIfr) s it HSIO 51 JIE N BHLHL 1 H i 6 mA
ODIO 5| ¥y s it ODIO 5| BEE NIy HL 3 20 mA

Io SRR AR B AE— 280 51 1 (0 B HRLA £2 mA
Tj 4 -40 130 °C
Tstg TEAEIR -40 150 °C

(1) WA RAGEE T I IS LR S HE BR AR . IREEAUR S BUEE | HARIRE SR LS T DA R AE #7745

HUASMEATAT HAR 2% AF T BB 1R WS AT o« A (814 T2 X0 fe AT 2% N 7] BB 2 5 i a4 P vl 1k o
7.2 ESD &%
i E::UA
AR IER (HBM) , 454 ANSI/ESDA/JEDEC £2000
Vieso, —— JsS-001, firfs 5l ) v
A FEGN (CDM ) |, 7 & JEDEC il +500
JESD22-C101 , i 51 @)
(1) JEDEC Cff JEP155 #gil : 500V HBM FJ SEH/EARHE ESD 2 T 224
(2) JEDEC Xff JEP157 #5H : 250V CDM w]sZHfEAR1E ESD & HIMAE R &4/,
7.3 EUGBEIT &AM
78 BRI KSR T I TARIR FESE N AR ( BRAEST A )
B/ME FRRME BAE| e
VDD PR FL R 1.62 3.6 v
VCORE  |VCORE 5|l L[ 5@ 1.35 \Y
Cvop VDD H1 VSS 2 [l & () i 75 2 10 uF
CvCoRE VCORE 1 VSS At & [ Ha 25 2% (1) () 470 nF
Ta WERREE | T Ak -40 105 .
B | S WA -40 125
Ty HOREER , T WA 125 °C
T, E4E , S F QA 130 °C
o HA 1 NSRS H MCLK, CPUCLK. ULPCLK #5i () 32 M
BA 0 ANNTFERRAS M MCLK. CPUCLK. ULPCLK #i% () 24

(1) 4r%I7E VDD/VSS Fl VCORE/VSS Z[Hi#4: Cypp M Cycore IR FIREFELL A5 M. Cypp A1 Cycore & H— 2D HA ZHUEEM

+20% HOE R A Z MK ESR AL .

(2) VCORE 3| R i3] Cycore- 12111 VCORE 5 IR A A fa] Hi s B AT o] 4130 17 2%
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(3) FEFPIRASH RGIEHIE (SYSCTL) HANERE , TR BN A E

7.4 #HMEEER
gt ES & BT
Roya SR 36.3 °CIW
R 0 Jc(top) gEE AN (TIEE ) FABE 28.5 °C/W
Rous 7 48 F AR P 17.2 °C/W
VQFN-32 (RHB)
Wt 45 B THRAES 4L 0.8 °C/W
¥ 45 = IR IES 2 17.2 °C/W
R0 yc(bot) i EA5E (JRHS ) FABH 6.9 °C/W
Réua SR IAH 78.9 °CIW
R 0 Jc(top) SERAF (TIEL ) #BH 38.6 °C/W
Rous 7 48 rl AR PR 413 °C/W
- VSSOP-28 (DGS28)
Wt 45 B THRHIES 4L 3.4 °C/W
¥ig 452 IR IE S 2 41.0 °C/W
R o yc(bot) iR HhT (JRIB ) #H ANiEH °C/W
Roua SE IR 44.7 °C/W
R0 yc(top) gER AT (TIEL ) #BH 38.1 °CIW
Rous 2578 i B ARCEAE 21.9 °C/W
VQFN-24 (RGE)
Yot SE A TARHE S 1.1 °C/W
Yig 45 5 LR IE S 5 21.9 °CIW
R0 yc(bot) A (JEE ) #BH 71 °C/W
Roua SE I HE 91.3 °CIW
R 6 Jc(top) iz A (TR ) #H 29.3 °C/W
Rous 2578 L BRI TH 48.3 °C/W
VSSOP-20 (DGS20)
Wor SEETRRES S 0.7 °C/W
R 45 7 WU IE S 5 479 °CIW
R0 yc(poty ZiRH R (RER ) A& °C/W
Roua SE I HE 86.6 °CIW
R0 yc(top) SEZA5E (TR ) FARH 39.3 °C/W
Ry 257 F BRI TH 27.8 °CIW
A SOT-16 (DYY)
Wt 45 B T RHIES 4L 1.1 °C/W
RN 457 WA AR IE S 5 27.8 °C/W
R0 yc(bot) R (JEEL ) #BH AiEH °C/W

(1) HXREIHBIERHELZEL , ES SR IC B E RN RS .
7.5 YRR

7.5.1 BATHERER
VDD=3.3V. Fififii \#EH:% OV 5, VDD, it ASEE R s AT (T it T A R 25

-40°C 25°C 85°C 105°C 125°C
Eg MCLK | jumi gk | s ok | B ok | B gk | o gok| B4
H | fHE fH HE M[E MHE H EH A
BATER
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7.5.1 I247HEHRAR X (continued)

VDD=3.3V. i ANEREREZ OV 5 VDD. #ith AEE RN s B iR . Firf S s 22 A .

-40°C 25°C 85°C 105°C 125°C
oH MCLK | mm gk| R K| A% Bk| W8 k| m% gk B
£ #H E & & H @H #E fH H
MCLK=SYSOSC. CoreMark , \jJ |32MHz 3.1
AT 4AMHz
IDDRruN mA
MCLK=SYSOSC. CoreMark , )\  |32MHz
SRAM #u4T 4AMHz
MCL!(;SYSOSQ CoreMark , MIA 39MHz 9%
IDDRUN y ﬁﬁh’ﬂ uA/Mhz
"E—?MHZ — . .
MCLK=SYSOSC , while (1) WA | 3omiz 68
AT
SLEEP #=
o 32MHz 1640 1700|1650 1730|1680 1900|1700 2030|1700 2210
IDDgiggp  |MCLK=SYSOSC , CPU %z uA
4AMHz 452 488| 462 540| 496 731| 523 865| 570 1130

7.5.2 {Z1E/EPIAER

BrAE A U], VDD=3.3V. Frf M A#ERZE 0V 5 VDD. fi th A Bt R sl ST R . A RSB .

-40°C 25°C 85°C 105°C 125°C
Z ULPCLK | sm gok| 5 Bok| BB Bok| A Bk % &k B
H o m @M & & O @E @m E A
2R,
SYSOSC=32MHz ,
IDDstopg | USE4MHZSTOP=0 , 4MHz 571 593| 575 592| 577 593| 579 597| 579 603
DISABLESTOP=0
SYSOSC=4MHz ,
IDDstop1 | USE4MHZSTOP=1 , 4MHz 198 209| 200 211| 204 214| 208 221| 225 289 uA
DISABLESTOP=0
SYSOSC x4
IDDsTop2 | DISABLESTOP=1 , 32kHz 42 46| 45 48| 48 54| 51 61| 57 81
ULPCLK=LFCLK
FHER
IDDsTBYO STOPCLKSTBY=0 , TIMGO /3 1.3 14| 14 18| 31 6.5 5.3 12 12 27
DD STOPCLKSTBY=1, TIMGO j& H 32kHz 0.9 1 1.1 15| 27 61 5 12 12 27 uA
STBY! [STOPCLKSTBY=1, GPIOA & fi 09 1] 11 15| 27 64| 49 12| 12 27
7.5.3 =R
B A5 S NS HERE S OV B VDD, 4t AR SR ISAT (T F I . P A% R 38517
-40°C 25°C 85°C 105°C 125°C
¥ VDD | g gok| R Bk BE Bok| BB Bk BB &Kk M
H OB @B @M & & @B @E E A
IDDgron | it T i 3.3V 83 511 1065 2613 nA

7.6 HIEEF
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7.6.1 POR 1 BOR
£ HARE KR T I TARR VG IS (BRAES AT )

SH PRRE B/ME 8k Y] BAE|  HAL
LTt 1
V/us
dvDD/dt  |VDD ( H¥HJE ) EiEE TH@ 0.01
W L 01|  Vims
VpoRrs+ ) LT 0.95 1.30 1.51 v
b B A P
Vpor. TR 0.9 1.25 1.48 Vv
Vhys, por  |POR iR ™M 45 58 74 mV
VBoRo+, AREE, EIHO 15 1.52 1.54
coLD
VBORO+ | AT fr U FLF O ( BRIAHLF ) B @ 158 1.59 161y
Veoro- TR @ 1.56 1.57 1.60
VBORO, STBY LB 1.54 1.56 1.60
VBoR1+ EFH @ 2.15 2.17 2.23
VBoR1- IR S A7 LU LT 1 FREM @ 2.12 2.14 2.19 Y,
VBOR1, STBY AL 2.06 2.13 2.20
VBoR2+ FFAM @ 2.74 2.77 2.83
VBoRe- IR A H S S 2 TR @ 2.71 2.73 2.80 v
VBOR2, STBY L) 2.68 2.71 2.82
VBoR3+ LEFHOE 2.88 2.96 3.04
VBoRs- RIES AT B BT 3 FRED @ 2.85 2.93 3.01 v
VBOR3, STBY Rt () 2.80 2.92 3.02
. g oM 14 18
Vhysgor | RIESE AR mv
& 1-3 M 34 38
I AT IMEHR /52 1A 5 10 us
Tep, Bor  |BOR f&IE4EIR )
GUIRE S 100 us

(1) |dvDD/dt| < 3V/s
(2) #EEiEtT. MEARERE AR TR,

7.6.2 BLIERIK
B 7-1 44 7 FHRAT A POR - POR+. BORO- fl BORO+ Z [al[f% & .
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4 POR | BOR | Running | BOR | Running {POR|BOR| Running
I I I I I I I
e - - |
- — u |
g BOROT pommooe Y SEEEAN 7SN AT AT
% BORO- - ————— Lo N ___N_/_ e\ o e\ __ O fa N ____.
> : BOR BOR : BOR : : : BOR
3 | released asserted | released | | | released
: : | /)
B PORs [mmmm oL b Ao
) I I I I
POR- Lo e L N L _L___ (R S A [N
: o
released | asserted | | released
| b
1 1 1 »
POR/BOR levels are met Time (t)
for specified |dVDD/dt]|
& 7-1. FH_LHE POR/BOR %14
7.7 INFRFRetE
18 EARIE RS AT 1 AR R EJE M AS ( BRIERS A ULE )
S RS B/ME  HEMH BKE L WA
IR
VDDpGM/ERASE SRR S B Bk G R R 1.62 3.6 \Y;
IDDerase PEBRIRAE R A VDD SRIG I FEYR IR | e R A 10 mA
IDDpgm YRR VE AR M VDD SRS A IR | BRI 25l 10 mA
(P73
NWEC  ower) }%Bﬁ/fﬁﬁlﬁﬂ;ﬁﬂﬁﬁvfi ( T#F 32kB A 100 K A 30
7ym
NWEC ppeR) VERR IR R A APE ( R NE ) (D 10 k AN FE
NE(max) T 1Y A R AR 1 D) 802 K #Bri%1E
NWmax) 15 J33 X HE R 2 BTN R BB N ©) 83 B5NEAE
PREF
treT 85 [N TR B -40°C <=Tj <= 85°C 60 i
tRET 105 [N TR B -40°C <=Tj <= 105°C 11.4 4s
IRTEFNHERRET 7
tprOG (WORD, 64) | AE S g AR ] (4) (6) 40 us
tPrROG (SEC, 64) 1kB 1 X (14w FEi [ 5) (6) 5.1 ms
terASE (SEC) 5 XA BRI [A] <10k ME R/ FE 20 ms
tERASE (BANK) 20 BRI [ <10k MEFR/GRTEE 22 ms

il 32KB [N 7 M ik 2% [ S B e KRB A R A
NWEC ower, 1~ #FR/4 e i 3.

M

5Pl EEPROM fi BRI . 7EBAH <=32kB NFFHIaefE b, BEANNAF SR

@
@)

4)
®)

(6)

AR A SRS I R RBR R B — RO X R R A BR R A AN — KA BR R

WABR TR AT BN TRATRIERE NSRS, WRE N E N FRIUTBSIIENRAE |, W — BRI ED TR RS A
TEE | WU AT B X R

G REI () 72 SN A fih A S Rt iy 4 0 DR 742 1) 8 v 10 L iy 5 1 I b 26 T 5 FRO IS 110

i DX G RE I [5) 5E SN EE — A5G P i i e B B J — A7 G R iy > 58 J O ELAE DN 742 11 85 o V0 B P TR 2 T A O IR T o A0 ) L5
8 b X G R TR AR AN IR (E5R — DNINAE TG ) B I A 11 45 T 6 B )

A7 7K/ 64 ANHERAL (8 7T ) o ERAT ECC gt £, BINAF T R/NA 72 i (64 ANEdEAIN 8 > ECC AL ) .
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7.8 AT RRE
VDD=3.3V , T,=25C ( A BAE )
BH \ L BME o Bl
T R B} ]
CWAKE, | 41 B B3 47 M 1] (1) 2 A
SLEEP
A STOPA FI3& 4T ) L 5] 10 us
twake (SYSOSC )™M
STOP M STOP2 FIJiE AT i B i) ] 12 us
(SYSOSC 2R ) M
WWAKE, | ) p 132 47 e ] () 12 us
STBY
twake, e . PO A Bl e H 120
SHDN AR W 2138 47 1 e AR ] [I———— 170 us
R PR B E R
15N SLEEP2 2 us
t WS R I EIH— 4 32MHz | #1500y STOPA 025 us
DELAY I MCLK 1% ) FE3R I 1] K STOP2 2 us
5%y STANDBY1 45 us
=Filingaa
ok 22 200 s
START, | e g1 053 i st T iz ] @) | SV a
RESET PR 5 Bh2E 250 us
NRST K5
test  |NRST 31/ FJiI T2 /% BOOTRST ffy | ULPCLK=4MHz 2 us
BOOTRST | ki f&F ULPCLK=32kHz 100 us
¢ NRST 5| #_E T4 5 POR ik 1
RST,POR | e S

(1) WaEERT 2R NSNS S ( GPIO MR SAF ) MR RIHATEHE — 2% CPU 84 AR MRt (] | Jodh GPIO Ttk #3445 (FILTEREN=0x0)
H s (FASTWAKEONLY=1)
(2) JashitEEMN VDD #Eid VBORO+ (% a3l ) BIHTH P FEF 58 — 248 4 AT i It 1)

7.9 FFEPIILTE

7.9.1 RGiHR% 3 (SYSOSC)
6 SRR T 10 T AR Ve B A5 (RIS A 1 )

¥ WA% M BME  SAME  BKfE| B
SYSOSCCFG.FREQ=00 (BASE) 32
HT1B% ) SYSOSC 4R
SYSOSCCFG.FREQ=01 4
SYSOSCCFG.FREQ=10 , . o4 MHz
i 8 SYSOSG B SYSOSCTRIMUSER.FREQ=10
FEEEL PES
7 SYSOSCCFG.FREQ=10 , 6
fevsosc SYSOSCTRIMUSER.FREQ=01
SETUSEFCL=1 , +0.1% 25ppm “ ]
Rosc , -40C< 1, <85C @
f#if FCL/IROSC i} SYSOSC f& (1)
SETUSEFCL=1 , +0.1% 25ppm 4o 13 %
Rosc  -40C< 1, <125C @ : :
SYSOSC F i SETUSEFCL=0 , -40°C< 7, <125°C -3.3 3.3
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7.9.1 R4GR% % (SYSOSC) (continued)
FE LRI T 10 AR Ve B o A5 ( BRAE S A i )

2% R B/ME  HBME  BKE| B

fsysosc=4MHz 20

Isysosc |SYSOSC i HIHAE fsysosc=32MHz 80 uA
fsysosc=32MHz , SETUSEFCL=1 () 90

Rosc ROSC 5|1 VSS Z[alffsh sl ag () | SETUSEFCL=1 100 KO

e ‘ o M SYSOSC ifi-R %I MCLK L34~

' NEE RS B JE Bl ] SYSOSC iR IRt a] |, # Ak T8 47 Bl bE 2 us

svsose 5L, MCLK=LFCLK

ftle, | Rz ] O SETUSEFCL=1 (), £0.1% 25ppm Rosc 30 s

Ejts“g;sc tsettie WA fsysosc M @ SETUSEFCL=1 ("), +0.1% 25ppm Rosc -11 13| %

(1) SYSOSC #iF K IEFF i (FCL) it A FE A H P (Rosc) S<BLE SYSOSC KL , 4fdi ] FCL I, i%HafH L FUE A 2$4F ROSC 3
AN VSS 2 J8. Fiaks R £0.1% 25ppm Rosc I ; AT LUME I R A ZE s Pl ( SYSOSC M SH TR ) - A5 E XM Rosce
5 BT R SYSOSC K EMIVELNE B |, IS REARSHE T M “SYSOSC” —i. R AKFH FCL , MILFIHR Rosco

(2)  FEMRAAE T4 e PR BT IR B VS B A ORIERE S, ATHR AR 2R A A T3 2% 1 P o e PR S8 LR S e I8 AT

(3) 1 SYSOSC MWEEFPIRZS B IR , SYSOSC il tHIGTE ttart, sysosc 18T MUY A I BECEN 2. FrtHBEUS |, SYSOSC fESIA I HL T 1k
FEH fseties SYSOSC 7€« TE tsettie, syssosc € M HZ 5 , SYSOSC f# A2 & £ H b% fsysosc /% -

7.9.2 KAk E 3% (LFOSC)
1F B AR RS N R TAFREVCE NS (BRAERS B )
2% WK% A B/ME  RME  BOKfH| B
LFOSC #i% 32768 Hz
f 40°C < T, < 125C 5 5 %
LFOSC LFOSC ;F%)ﬁ{ a
40°C < T, < 85C -3 3l %
ILFOSC LFOSC ﬁ{)ﬁ/ﬁﬁ 300 nA
bstet, || FOSC iz 18 ms
LFOSC
710 =10
7.10.1 B 454
T B L Y B P Y T R 1 ARIE SR T B AR IR BV I ( BRI 3 AN )
2% PR LA BAME  fAE B | Bfr
VDD =1.62V 0.7*VDD 55 V
oo > 2 55 V
Vi | BT LR — vbb=2.7v :
I ODIO A& .
WA o | VPD=162V 0.7*VDD VDD+0.3| V
VDD =>1.62V 0.3 0.3*vDD| V
opio =27V 0.3 08| V
Vi RO - vbb=2. 0 :
K ODIO FIE .
WAk o | VPD=1.62V 0.3 0.3*vDD| V
oDIO 0.05*VDD v
Vivs  |Hysteresis K ODIO EAAMY .
Fi#F 110 0.1°VDD v
likg i P A R SDIO® ©) 50| nA
. % ODIO AR
Rpy b EBH 4 110 40 kQ
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7.10.1 S A (continued)
EAE 7 1 PR U PR 0 L SR XA T IO AR IR VS L ( BRE 3 4hER )

2% MR& B/ME  HAUE BAE| BAL
Rep g AN i 40 <©
C LIPS > il

VDD=2.7V , |lio] max=6mA
VDD =171V, [lio| max=2mMA VDD-0.4
T,/<85°C
SDIO
VDDZ=2.7V , |lio] max=6mA
VDD=1.71V , |lio| max=2mA VDD-0.45
T,<85°C
VDD=2.7V , DRV=1, |lig| max=6mA
VDD=1.71V , DRV=1 , | VDD-0.4
IIO|,max=3mA
T,/<85°C
Vo 5 e S VDD=2.7V , DRV=1, |lig| max=6MA Y
VDD=1.71V , DRV=1 , | \VDD-0.45
lol max=3mA
T>85°C
HSIO
VDD=2.7V , DRV=0, |lig| max=4mA
> =
VDD=1.71V , DRV=0 , | VDD-0.4
IIO|,max=2mA
T,/<85°C
VDD=2.7V , DRV=0, [lig| max=4mA
VDD=1.71V , DRV=0 , | VDD-0.45
liol max=2mA
T>85°C
VDDZ2.7V , |lio] max=6mA
VDD=1.71V, [lio] max=2mA 0.4
T,/<85°C
SDIO
VDDZ=2.7V, [liol max=6mA
VDD=1.71V |, [lio] max=2mA 0.45
T;-85°C
VDD=2.7V , DRV=1, |lig| max=6mA
VDD=1.71V , DRV=1 , | 0.4
IIO|,max=3mA .
T,<85°C
VDD=2.7V , DRV=1, [lig| max=6mMA
VDD=1.71V , DRV=1 , |
, , 0.45
liol max=3mA
B A T>85°C
VoL AR R P e HSIO v
VDD=2.7V , DRV=0, |lio| max=4mA
VDD=1.71V , DRV=0 , | 0.4
IIO|,ma)<=2mA .
T,/<85°C
VDD=2.7V , DRV=0, |lig| max=4mA
VDD=1.71V , DRV=0 , | 0.45
IIO|,ma><=2mA
T>85°C
VDD =27V, lop max=8mA
VDD=1.71V , o max=4mA 0.4
T,)<85°C
oDIO
VDD=2.7V , loL max=8mA
VDDZ=1.71V | lo| max=4mA 0.45
T>85°C
(1) /O 2% : ODIO = 5V % [RITiE , SDIO = 47fEIRE) , HSIO = ik
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)
(©)

7.10.2 FFohsE:

BRAEE B | I IR TENE VSS 8L VCC it N B AH B 51 BRI 17 5L T I &1 o
By 5| AR A SR B D N e R D SR, i R R B B R AR

FEHERE (10 FELR R s 90 % 1 AR08 KGO A T B AR R BV e P ( BRAR 53 4T )

2% WREKA4 B/ME WA BOAfH| B
VDD = 1.71V , C_= 20pF 16
sDIo L= <P
VDD = 2.7V, CL= 20pF 32
\ VDD = 1.71V , DRV =0 , CL= 20pF 16
fmax it & AR MHz
HSIO VDD = 1.71V , DRV = 1, CL= 20pF 24
VDD = 2.7V, DRV =0, CL= 20pF 32
OoDIO VDD = 1.71V , FM* , CL= 20pF - 100pF 1
A . % ODIO LA4}
t,t |4 24 - o =1, 0.3*,
ot | S BT R B (A i | VPP = 171V max| S
t 1 R RN ) oDIO VDD = 1.71V , FM* , CL= 20pF-100pF 20*VDD/5.5 120| ns
(1) /O Z£% : ODIO = 5V % RIFE , SDIO = FrHELKz) , HSIO = i
7.1 B Z B A VBOOST
18 EARIE RS T 1 TAR R EJa A ( BRIER A ULE )
¥ WA AE B/ME BLRUE BAfE|  HpL
MCLK/ULPCLK 2
LFCLK 0.8 11
lvesT VBOOST HLjifnikas uA
MCLK/ULPCLK 7 & 8.5 10
LFCLK :
tSTART,VBST VBOOST Ja 3} 8] 12 us
7.12 ADC
7.12.1 BESSRE

FEHEFE ) FLE R LR R 208 KR A N ) AR IRV A (BRAESS AU ), P W BRI Oy 26°C I 04 , JF BT kS

FES RN 12 fr oy HE s (BRI )

E 24 IR KA B/ME  BEME  BORfE| B

Vingapcy | BB L S L (D EATHTE ADC B B i 0 VDD Y
3k VDD [f] Vg VDD Y

VR+ ADC IEJ:E R K B AMBEEAES I Ve (VREF+) 1.4 VDD \Y;
K AN EIEHER) Ry (VREF) VREF v

VR. ADC 7 3k L i 0 v
RES = 0x0 ( 12 fifst ) , 4tk 145

Fs ADC RFEAI RES = 0x1 ( 10 fifisk ) , Sh3BAEiE 1.60| Msps
RES = 0x2 ( 8 i) , shidtaE 1.88

L@ | VDD T Fs = 1MSPS , Wifli3EfESH | Vg, = VDD 450 630 A

. N N u

(ADC) T Fs = 200ksps , W#BIEHESTIF |, VR = VREF = 2.5V 300 464

Csh ADC KA (RFF 2% 4 pF

Rin ADC %y N HLBHL 0.5 ke
HMNEIEAE | Fin = 10KHZ @) 11.0 11.2

ENOB EEpSCVR — A
PEEE | Vre = VREF = 2.5V, Fi, = 10KHz 9.7 10.1
HMREEHES) 68 70

SNR (M dB
I | Vre = VREF = 2.5V 60 63
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7.12.1 S HHE (continued)

FEFERE IR LS R L R 208 AR A () TARIR SV A ( BRAESS AU ), Prf SRR E AR IR B 0 26°C I IIAT , IF BT RS
FESHAIN 12 fr oy HER s (BRAE A AU )

28 RREA: B/AME  ABE  BOKE| B

ShHHEHERLER) | VDD = VDD(iny % VDDman) 63 68

PSRRpc FEYRINHIEL ( B VDD = VDDjin) % VDDmax) 49 55 dB
WHFEHRE , VR = VREF = 2.5V
SR IEE R E®) | 1kHz IF AVDD = 0.1V 61

PSRRac | FLUEHMHILL (223 ) 1kHz B+ AVDD = 0.1V 49 dB
WFEHRE , VRe = VREF = 2.5V

Twakeup ADC M i) BB AL T IB TR A 1 us

VsuppiyMon | FEUEI I 84 43 FE 8 (VDDI/3) H5 ADC #i i« i 1.5 +15 %

IsupplyMon | FELJ5E I 85 43 1 # HLIRE VR ADC #i NJBIE © H Y I # 10 uA

(1) A0 F R G 207 T FTiE () ADC JE4E U VE B VRe 2 VR N, A BEIRAS A LB HE I 485

(2)  AERIEME (VREF) HIEHRIRA G RTEFEZSE lapc) 1.

(3) FTAEAMBEHEIE HELE VR, = VREF+ = VDD = 3.3V H Vg. = VREF- = VSS = 0V [/ F &

(4) BRI IES . WIE 15 LB W R | JRIE N IE R 4 R 4% VDDI/3.

7.12.2 JFRHE

TEHEDE I L U PR 3 L B 1 AR08 XS T I AR IR S P ( BRAE S /MR )

2 PR %A BAME MEE  BRE LXivd
fabcoLk ADC i #h i 4 32 MHz
tanc trigger A R F N B S 3 ADCCLK J& 3
tsample J& OPA I} [ R A I [i1) 12 it , Rg=50Q Q , Cpext = 10pF 52 ns

- GBW = 0x1 , PGA #3i=x1 0.19 us
tsample_PGA 18 F OPA I AR it ] (D 12 firfat -

GBW =0x1 , PGA i #i= x32 1.69 us
tsample_step INPREPNIPS s ] 12 fiik , Rg=50Q Q | Cpext = 10pF 0.05 us
tsample_cPAMP 1 H] GPAMP [ f KA I 1] 1.69 us
tsample_SupplyMon t'tiﬁﬁ q}.%ﬁ%{{'ﬂﬂ o (VDD/3) Efrﬂ@{é#ﬂﬂ“ |Fﬂ 2.1 us

(1) BUEHTHAA OPA HIZF

7.12.3 &S H

FEHEFF ) HLR R LR R 208 KR A N ) AR IRV B A (BRIESS AU ), BT SRR BRI Oy 26°C I AR , JF BT A 2
PES BRI 12 PR (RAER A b ) O

e WA KA BME  HBE  mBRE| B
A IEAER) 2.0 +2.0| LSB
E P £k iR 2 (INL) —
HMFEHEQ) | TR AL, 16 MR 25
Ep MY Stk %% (DNL) A HEHED -1.0 +1.0| LSB
TRETE L% SRIEED | TP LTS L 16 M 1
SR IEAER) -5 2 mv
Eo ks % —
W ERIEHE , VR = VREF = 2.5V -2 8 mvV
SR IEAER) -3 3| LsB
Eg B2
WS | Vre = VREF = 2.5V @) -4 4| LsB

(1) EfkRIAEIRE (TUE) ATLUEE L F AR El. Eo Ml Eg KitHBH : TUE = v(E; 2+ [Egl?+ Eg ?)

R

TR T R MFEIRI AL, 3@H 9 LSB , Bh bAoA R BT HER 1+ 5

(2)  FTEANBEEUERIM H R AE Vrs = VREF+ = VDD H. Vg. = VSS = 0V {54 Nl
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7.12.4 BRVERE
Device
Bour?dary
: ADC Model
|
A ,g:,, S Ro 12-bit SAR
Vin i s i O/: VVV Converter
! c
| SIH
Cpar : I CI —|_
L L
—_ : —_ —_
K] 7-2. ADC i A%
1. ES ADC AL T # Ry, F1 Cqy WIME
2. WBSREET 10 HAFHECLT E C IE
3. Cpar M Rpar Fan4M ADC iy N\ LS 1) 75 25 L 28 A1 L BE
1R LU R A ZCRR R ADC #5345 i 35 ) B /N R ARRS 8] (T) -
1. Tau = (Rpar + Rin)* Cs/H + Rpar*(Cpar + C))
2. K=InQViakai#%) - In((Cpar * CI)/Cs/h)
3. T (H/INEFERE]) = K*Tau
713 REARES
7E B ARE XS N H TAER T M A (BRIER BB )
2 PR LA BAME MR BokfE| B
] -40C < T; < 105C 2.8 28| C
TSacc | AAXFIRSE R E ) - -
40 < T, < 130C 3 3 C
TStriv | H R @ 27 30 33 C
TSc R -2.04 mV/C
Its AL AR AT 10 uA
tser, s | IR ERRAE R 1 O 6.1 us
(1) BTSRRI SRR SE S AT TR R 2 |, T AT A R IR
(2) i R HE R DASI B B e AR
(3)  IXE I IR B AL AR I T R BBk ADC SRAE R[]
7.14 VREF
7.14.1 BERE
TEHEE 1A E YR FE P Y R B B AR08 AR A T ) AR IR BE VP ( BRI AN )
2% PR A BAME  MEME O BokME| A
] BUFCONFIG = 1 1.62
VDDpin  |VREF &1T 7 75 85 /N e L S \Y
BUFCONFIG = 0 2.7
VREF st BUFCONFIG = 1 1.365 14 1435 v
R R BUFCONFIG = 0 2437 25 2562
7.14.2 S HRE
TEHE 1A E Y E T Y ) B 1 AR08 AR T B AR IR BE VR P ( BRI S AN )
2% PR S A B/ME  SuAE BORE| e
lVREF ‘VREF AR B B BUFCONFIG = {0, 1} , 1%k 80 100| pA
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7.14.2 B S5 (continued)

NOILVINYOANI 3ONVAQV

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

E=8 MRS BAME HEE BOKE| B4
TCvrer | VREF [fisE &% () BUFCONFIG = {0, 1} 200 | ppm/°C
TCoaritt K1 VREF 7% i 1A = 1000 /I, BUFCONFIG = {0, 1} , T = 25°C 300| ppm
i VDD = 1.7 V & VDDmax , BUFCONFIG = 1 -59 62
PSRRpc |VREF il ( E ) dB
VDD = 2.7V % VDDmax , BUFCONFIG = 0 -49 52
VREF #iH1#17 RMS I:7% ( 0.1Hz |BUFFCONFIG =1 550
Vhoise pVrms
% 100MHz ) BUFFCONFIG =0 1000
ADC Fs | CREUBK ADC SRAf Al i VREF {£Jy ADC %k 200| ksps
Tstatup | VREF JEZI ] BUFCONFIG = {0, 1} , VDD = 2.8V 10| us
(1) VREF % iR % 2 B0UE TCyrur 5 0T B JE HE IR RECZ AL,
7.15 GPAMP
7.15.1 B SN
FEAERE Y YR B R Y R e AR R N I TAEIR VSR ( BRIEA SMNEET )
2% RS BME BAEME BORfE| B
RRI = 0x0 0.1 Voo
Vem FLALE R Y RRI = 0x1 1 VDD-02. v
RRI = 0x2 -0.1 VDD'Oz'
| PO p—— lo= 0mA , RRI = 0x0 100 A
I SR B I A
d e S lo= 0mA , RRI = 0x1 & 0x2 100 !
GBW $i 25 e 71 C_ = 200pF 0.35 MHz
i ) AR RIS Ta = CHOP = 0x0 0.3 4
Vos  |MAkiEuE P, SR Ta mv
25C , VDD = 3.3V CHOP = 0x1 =k 0x2 0.12 045
AVos/dT |\ s i A, g CHOP = 0x0 58 VG
TN SR 1 HE R i v FAH , S as °
o8 AR IR o CHOP = 0x1 &% 0x2 0.48 H
0.1V<V;,<VDD-0.3V , VDD |Ta=25°C 20
= 3.3V, CHOP=0x0 Ta=125°C 923
Ibias SoC L2 EEE R /O 51N fi & - PA
0.1V<y;,<VDD-0.3V , Ta=25°C 44
VDD=3.3V , CHOP =0x1 Ta=125°C 985
S F— . - CHOP = 0x0 48 73 B
FLAF i HY A AR F s Y
ee ( o) RRIE CHOP = 0x1 5 0x2 56 101
A H T R, s = Tk 48 VI JFz
] = n\J—‘QL"L.‘i i3 E , A 1 25 n Z
" Ry E“m f= 10kHz 24
en
e f=0.1Hz % 10Hz , [A4, |CHOP =0x0 150
DL N g L A f g A e st ' ' v
DL N SR PR B st H, R e 7 2% CHOP = Ox1 5 0x2 15 uVpp
Rin CTPNCER SN 2 kQ
c o Fit 4 .
in PN o > p
AoL TFEREE RS (B ) R.=350kQ , 0.3V < Vo < VDD-0.3V 78 86  102| dB
PM AHANMA CL = 200pF , R.= 350k @ 69 70 71 RE
SR JAEE B [EAH , Hfd8a5 , CL = 40pF 028 036 0.49| Vips
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7.15.1 S HHE (continued)

FEHERF AR PR PR 9 L 1 R0 KR TR B AR IR EEVE I N ( BRAR SIS )

¥ MR B/ME BAEME BKE| B
THDN | Mk B + W 0.008 0.015 0.045| %
ILoad A H SRR +10 pA
Cload B AR 200| pF
(1) AiE “Rin” /215 GPAMP 142 i 5 1] 22 [y A\ i i
7.15.2 FFohsE
FEHERE I B Y F R S I R 1 AR XS R R I AR IR SE R Y ( BRI AN )
% WA RL M mxm wb
e GPAMP /3 FiH 1] )E'NAgsl;l;f 0x0 & Ox1 , HRIEUETT R R 13 19 us
taisable | GPAMP £/ 4] 4 - A
tserrie | GPAMP Fasiiif [l gg; 2%02’; "\ESIQ‘X’Bng'S\é Xzf VD~ e o 12 us
7.16 12C
7.16.1 12C Hit:
1 AR IE KSR T I AR EJE R s (BRAES AU )
ARAEAES R PR +
4 WiRS%AF Hphr
BME BANME| BAME BAKE| BAME O BRKE :
fiac 12C i A RHh AR HL R 0 1K) 12C 2 32 8 32 20 32| MHz
fscL SCL iR 100KQ 400K 1M| MHz
thp | sTa | FREFRSIE] ( R ) BB 0.16 0.17 0.17 us
tLow SCL i R B~ JE 0.16 0.04 0.04 us
tHigH SCL i i ) vy B A 0.16 0.5 0.04 us
tsu, sTA | — AN EE R B 1 8 LA JE] 0.05 0.05 0.05 us
tho , DaT | ZUHE R REHT H] 0 0 0 ns
tsu , pat | ZudE B B IR 250 100 50 ns
tsu . sTo| 12 1R R ST I 8] 0.06 0.05 0.05 us
taur ﬁgz;azmmszra’] [0 84,2 %5 134 0.39 0.33 us
tvp.pat | BEA R TE] 3.74 0.95 0.36 us
tvp:ack | B A A (] 0.33 0.32 0.33 us
7.16.2 12C 7€ 3%
1F B AR RS N H AR RV M ( BRAES B )
= WR&AF B/ME BEEIE BXE i<y
AGFSELx =0 5 5.5 32 ns
fep I NSRS AT IR J e o kb4 | AGFSELX = 1 8 15 5| ns
B[] AGFSELx = 2 18 38 115 ns
AGFSELx = 3 50 74 150 ns
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7.16.3 I1°C i FE
|<—>— trp,sTa tsu.sta —<—>4—>—: tho,sTA taur —‘<—>‘| d
b L b —_ | —
. / K ><: I I\_l_/l Cm
) I I I )
| | | | | | |
T | [l !
\ I I [
I I I 1
| | | [
k—tLOW_N_tH\GH : : tsp _M
| | |
\ |

g
§

|
tHp,pAT —N—N :
tvp,paT —|<—>| I tsu,pat tsu,sto —!4'”
& 7-3. 12C i FE
7.17 SPI
7.17.1 SPI
1E B AR KSR T B TARR B A S (BRAE AU )
SH \ WA BME  RfE Bk B
SPI
A i KIS = 32MHz
fspi SPI g 4R 1.71V < VDD < 3.6V 16 MHz
il i e
I K3 = 32MHz
fspi SPI I #h4ii% 1.71V < VDD < 3.6V 16 MHz
AR
DCsck SCK 5= Lt 40 50 60 %
b
tSCLK_H/L SCLK EEEEFEME& EE%NI‘EH (tSPI/2)1— tSPI /2 (tSP|/2) : ns
tsu.cl POCI % N %4 i Sr it (1) 2.7V <VDD < 3.6V 1 ns
tsu.ci POCI 4 N B4 % & i 1) (1) 1.71V < VDD < 2.7V 3.8 ns
thp.ci POCI i N ¥ fR 3 ] 9 s
tVALID.CO PICO ’iﬁﬁ.‘.ﬂiﬂlﬁﬁiﬁ(ﬁﬂ‘ IVEH(Z) 10 ns
thp.co PICO i H i {4 i 1] 4) 1 ns
i
tcs.LeaD CS R E , CS ARk & mHh 8 ns
¢ CS #ifJatin] , e —ArrEhE] CS 1
CS.LAG N ns
TRk
CS Vjlnifial , CS A #% POCI %
t ’ 23
CS.ACC s ns
CS #EHfia , CS T£#4% POCI /&
tcs.ois KL 19 ns
tsu_p| PICO iﬁﬁ}\i&ﬁl&%ﬁﬂ— IEH 7 ns
thp.pi PICO #it N &4 CRH7 e [ 31.25 ns
tyaLID.PO POCI % i #edis A %5t 1] @) 2.7V <VDD < 3.6V 24 ns
tvaLio.Po POCI % i 54 45 2k 1] ) 1.71V <VDD < 2.7V 31 ns
tvp.Po POCI % H Hiedis i fk it 1] ©) 5 ns
(1) B IR RFEThAE )G , POCI i N Ede 8 B 8] il £33 58
(2) FREHMHTER SCLK HT%“FIZ B I K — AN B Bk 30 2 BT R (T IR
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(3)  fHsE I S 2 SCLK fhkeh 13/ i Hh _E s i RIS

7.17.2 SPI B I
cs ! K ‘
(inverted) _/ \_ (inverlgds)

| I
|
N—’L‘ tes, Leap } “—’F‘ tes, Lean i
| ! | I } I
cs O\ ! /! s N /
| | I I
! I I ! I
} 1/fspi | } | ! 1/ fspi | | !
| } } —>—tcs 1ac } r—’l‘ ‘V‘—ths‘ LAG
I | I I I |
SCLK ! ‘ ) ) l I SCLK } ! ! I | }
(sPO=0) __| ; ! i | N (SPO=0) \ | ! | !
| | | | | ! | | | | |
| ! |
| t; ¢ | | | I I | I I
| }M»PMH‘ } | I } ‘l tseik H/L} «tscuk mL I} I } }
I | I I I I
SCLK — | j ! [ a SCLK | \} I/ \ ‘/_""\ —
(sPO=1) \ / ‘ ! Lo (sPO=1) | ‘ } } ! L
! >t | ! le—p—t, |
| | —tsuci | | | | su.cl
: | s | wdesti 1 e 1
1 | | | ! | 1 1 |
I I
\ | 4 \ /—>_‘_ I |
POCI } e \ ) \‘\ / } POCI T } \ ‘ ‘
] ' ' | 1 '
| L | ! | [ !
I —» *t+tipco I ! | —» +t+tipco b
‘W’}*lcs,;\cc ﬂ*"ﬁtv;\uuco g }%tcs, DS } } le\un.co 4”‘ ‘ﬂ*tcs, DIs
I L | ;
I t
PICO } X X D_ PICO _A_( | X X I >_
b ™ } ! = 1
Controller Mode, SPH =0 Controller Mode, SPH =1

&l 7-4. SPI B P& - 1248450

~cs K \l cs ‘
(inverted) )} ‘ (inverted) )‘ \_
le—>ltos Lean

|
|
cs N\ |
|
|
|
|
SCLK )
(SPO=0) N \ /i \
|
|
|
|
|
)

|
!

!
> tcs Leap |
|
|
!

-

|
|
|
} —>i—tcs Lac « 1/ fspi ! ‘ﬂ—ktcs‘ LAG
| | |
i SCLK ‘ \ I |
! (SPO=0) _ ‘ | \\_%_/ L_
| |
| |
| |

tscik HL tscik hi

T

|
|
|
(SP32L1K> MJ L/

I

|

| |

‘ I

T I

I I !
I

1 | !

1

| SCLK !

| (SPO=1) \ / \ I / |

I I !

I I !

I I !

I I !
I

I

I

I

|
i i N—v"LtHDPI } } ‘ tup,pi
I I I | I |
! \ / \
o —__ < »»—{_ ) reo =X O O O
! I ' ' | I \ I ‘t‘HDPO ' I
%‘_’}*tCS‘ACC AN‘“J‘:C:/IZ«GEPO 4”\ i'ﬁtcs‘ Dis tCS‘ACCi‘_ﬁi i#t\m‘uwo %': :’ktcs“ ois
) + 1 T T
POCI —%—{ 3 x X )Q_ POCI — | X X 1 ).
Peripheral Mode, SPH = 0 Peripheral Mode, SPH = 1
& 7-5. SPI B 7 - SMRAES
7.18 UART
TE BRI KSR T I TAR RGN AR ( BRAES AU )
S WRRFZ M B/ME HRBE BRE L:-¥iTA
fuarT UART % NI Al 32 MHz
BITCLK B &gz (& Tk
TBITCLK | % sfir % MBaud ) 3| Mhz
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7.18 UART (continued)
75 H AR X B AR VG 1S (BRIES AU )

S MR B/ME  REE BAE AL
AGFSELx =0 5 5.5 32 ns
¢ N BB BT A0 R g | AGFSELX =1 8 15 %5 ns
sP ik g 1) AGFSELx = 2 18 38 115 ns
AGFSELx =3 30 74 165 ns
7.19 TIMx
18 HARIERGEAE T W TARREJa S ( BRIER A ULE )
SH WA BAME  HEE BAE Hpr
frimx = 32MHz 31.25 ns
tes  |iHIE BRI Tt
1 trimxcLk
tres TH B 2% 7 e e i (i) WA 16 ALHEER I TIMx 16 fr
fTIMXCLK = 32MHz 0.03125 2048 us
t 16 fritE s 4
COUNTER | 16 {37 11508 i i 34 ] 65536 P
7.20 fiEFERA
7.20.1 SWD iH5
18 EARIE RS T 1 TAR R EJa A iAS ( BRIER A ULE )

SH WR2& B/ME HAUE BAME|  HAL
fswp SWD #ii 10 MHz
tswolkH | SWCLK =1 J& 1 0.05 500 us
tSWCLKLO SWCLK 1& EE,EFJE /ﬁﬁ 0.05 500 us
SKswpio | SWDIO it fit -5 5 ns
tsetup SWDIO & i [a] 4 ns
thold SWDIO fR¥FH (] 1 ns
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8 VAR ULHA

AN Bl 1A O Bt R S A BT o o X L8R AR B AR e R 5 A Ak 2 B 7 A7 2 (MMIR) 2
ITECE. AREZVEAEE |, S MSPMO L %2 32MHz (475 ## HE R 225 FAF WA R # .

8.1 CPU

CPU ¥ &% (MCPUSS) L[5l | Arm Cortex-MO+ CPU. 54 THUFI R 247 R GuiH iy 88 DL A i 5 1)
€. Arm Cortex-MO+ & —F AL 32 iz CPU , AU A AN IR Bt mtE REAMMIRTIAE. % CPU T REH
B AL

«  Arm Cortex-M0+ CPU 37 £f 32kHz % 32MHz [} 4 47 %

- A A ] 32x32 kR4 ARMYE-M Thumb 544 (/NG 7357 )
- B Arm B HA 10 3G 0% GPIO 547 g8 R 47 B 15 1)

FF SO AR HAT B FUBUZ A B 2 A 64 7R A7 1T 48 2 A7
HA 24 ALy - B A ) BTN T BRI R GE T #% (SysTick)

BA 4 ANAmARAL S R R B R B K rh W i 2% (NVIC)

Ty RERWrRm R, B R T sk b W e 18 1Bkt & 51

8.2 HAREHA

MSPMOL MCU #2 it Fifh - 22 TARRE ( DhAeAa ), Al AR N ZORIUAL a5 PF D iE . X St SUH2 D FE M i 21
RAFIINT © 3847, BEIR. (16, fRHLAKKT. CPU RIS AT B HhAT ARG o Ah st b T 2 A Tl K 2347 AR
{5 1 B LR e R R IS AT R R 2 e 2 I IS A AR IR 4%, DUSE KPR EE M PR Zh A |, JF H R Rt id
NRST. SWD =i} [0 @~ F ILAC R SE I Mg . 3247 BEHR. A5 (AR HLBE IS G145 221> W] TE B0 SEmg
(Bt , RUNX ), H T P#rEae S DikE.

AT BB PR TIAE , MSPMOL Z3AF SEIL T AN LYK PD1 (1T CPU. f74if 25 A1 m P i 41 % ) AN
PDO ( A Ti3# . RIIFESME ) o TEBATAIBEIRBINT |, PDY SRZGEH | (HIEHTH H MBI R 245K . PDO #£i8
A7+ BEAR . 2 FIREHUBE R A 2@ HL . PD1 Il PDO 7ERIWTIEA T #2245

8.2.1 AR TAEBA T K12hkE (MSPMOL110x)

%% 8-1 FIH T AR LA SRR DI RE

DIRes -

EN : iZD R S R E

DIS : ZIHE AR E R RS (IS el iR 142 ) (I REMRLE 2 R

OPT : iZZhREfESR E MM PR LR , WRECEAAAL , WIGRFFE APIRES -

NS : ZINREAE IR E MR N A HBIZEA |, (BA RS

OFF : iZIRefEti BT S et , Ao REEMIEERE R

% 8-1. AR TAFEA T HRFHIThRE

BT FEHR i L
o -
) = o - > >
TAemsR s (s | |8 &8 & |2 |z |8 @ |a »
=) =) =) w w w o o o = z
7 7 7] g st
n n
-, SYSOSC EN EN DIS EN EN DIS |OPTM EN DIS DIS DIS OFF
a LFOSC EN OFF
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£ 8-1. AR TAEHER T XFHTIEE (continued)

BAT FEERR =1k HL
o -
TARBR 2|z |2 | & | & & |5 5|3 |8 |3 R
: |2 |2 |9 /8|8 8|28 /82|23
7 7] 7] & @ @ = =
" (7))
CPUCLK 32M | 32k | 32 DIS OFF
MCLK % PD1 | 32M | 32k | 32k | 32M | 32k | 32k DIS OFF
gI'SEC'-K * 32M | 32k | 32k | 32M | 32k | 32k | aM() | am 32k DIS OFF
ULPCLK %
TIMGO. 32M | 32k | 32k | 32M | 32k | 32k | 4M™) | 4m 32k OFF
i b TIMG1
MFCLK OPT DIS OPT DIS OPT DIS OFF
LFCLK 32k \ DIS OFF
LFCLK %
TIMGO. 32k OFF
TIMG1
MCLK s il OPT ‘ DIS OFF
POR W2 EN
PMU BOR sl EN OFF
PR B 22U WK = OFF
CPU EN DIS OFF
_ DMA OPT NS ( SCHFIOBR S ) OFF
Mot Tihe :
W17 EN OPT® DIS OFF
SRAM EN OPT®) DIS OFF
SPIO OPT DIS OFF
PD1 4k
CRC OPT DIS OFF
TIMGO.
MG oPT OFF
TIMG2.
@
TIMG OPT OPT OFF
PDO 4} UARTO. @)
UARTY OPT OPT OFF
12C0 OPT OPT®| OFF
GPIOA OPT OPT@| OFF
WWDTO OPT DIS OFF
_— ADCO OPT NS ( CREfi R 4% ) OFF
-
GPAMP OPT NS OFF
HA M
H
IOMUX A1 10 1 i EN f2it DIS
IOMUX.
W L5 A& E4T IRQ PDO IRQ NRST.
SWD

(1)

WM RUN1 # A\ STOPO ( SYSOSC i , fH MCLK >k H LFCLK') , ] SYSOSC fr£F /5 FRE |, iR E7E RUNT H—#f |

ULPCLK {R##-7E 32kHz , B4 T 7 RUNT t—FE. 15 M RUN2 #t A\ STOPO ( SYSOSC %:f 3 H MCLK 3k LFCLK ) ,
SYSOSC {RFFEEFVRE |, iR E1E RUN2 sfF—#f , ULPCLK {57 32kHz , Bif% E7F RUN2 h—#f.,

@

o EBNBC AN B

(©)

£4: SRAM FNAE AT 745 IR R0 RO | FRES |, Al@id SYSCTL H PMODECFG #3774 {¥] FLASHLDOSTOP Al

XA STANDBY 1 EBgHt , A TIMGO A1 TIMG1 A i 4. HoAth PDO &bt il 72 A A2 AN I sl i 2 Bl AP pUs i e sk, (B

SYSSRAMONSTOP =il fir i FUI B HPRE . 4% LB T 25H] SRAM BN AE 2 FEAR A5 BB T B ARV A | (E g fs il

NS
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8.3 HREF H T (PMU)

FYRE BTG (PMU) N2 4-2E e EFa B W AZ YR, JEXS /MR (VDD) #H47 . PMU i85 PMU A & LL

FAGAD SN BITALE FH B L S v . PMU Y 2 SRR 045

« LFHEAL (POR) H I 2%

© RIEEAL (BOR) HUEHT G , FA A = A> v g A bR B ) 7008 D e

o SCRHEAT. BEIR. fFIEAR L AR A AR A | AT AEVE BE S DUAE L IR S Al AT
o R ERKRS SR | AT R PSRRI SL R AR R B B AL (POR)

HEFELUAEE | S MSPMO L F51 32MHz JE#IBHARZHFN 1 “PMU” —
8.4 BH5ifEEk (CKM)
B R AL DL R IR 4 -

* LFOSC : NHMEMRY; &% (32kHz)
* SYSOSC : WHmHRY 4 (KM HEEN 4 4MHz 2 32MHz , SR H 7 5y 16MHz 55 24MHz )

CUR I B I S EE MG, (EARER SR R ANSNAEH]

MCLK : PD1 #M& 3 R4t eh | 5 SYSOSC 8 LFCLK |, #Eiz /T MEIRL R T A 2%
CPUCLK : ZbHEZSI4P (Y5 H MCLK ) |, TEB4T 1 M A 2

ULPCLK : PDO 4 HI-BIRIhRERT £ Eﬂﬁ MR 55 1B AL 0N 2

MFCLK : 41 4MHz [ Hraiit g0, v Fia47 . BEARAN {5 1R A=

LFCLK : 4%k MCLK f) 32kHz [l s AT 4, 7Ei2847. BEIR. (1L AN N H L
ADCCLK : ADC I8 , fEizfT. MEARAIE LA~ Al

CLK_OUT : I F7Eshfsmt o |, fEigqT. HEAR. 2 LA U =  mT

BEXRELZHEMEE |, IS0 MSPMO L Z 7l 32MHz #5844 RZEFH ] “CKM” —i&
8.5 DMA

LA 25 A7 L (DMA) F2 1) &5 SCRRI Bl A — D72 A2 3 55 — Mk sl |, e CPU +Hi. filtn |
DMA "] H T ¥ #idfs I\ ADC 4 A4k 2 #2551 SRAM. JlIdfl CPU {RFEFAEMRDIFEREI | 177G 75 K Henga i Sk £ A1

W MR ENHHE , DMA KT RGThHE.

iXeege R ) DMA S DU BB
3 ANJSZ I DMA L4538 5
AIAC & 1Y) DMA Liﬁaﬁﬁnf‘aé&
FAT(8AL) BT (16 461) . F (3241 ) MK (64 1) SR G ML
FEHTH R O/ SRR =8 64k AT AT 2R B s
AJTE ) DMA & 4 fih k& #8i% £
SR A T8 B A R 25 1143 Bl I 1E
e 2% ph 3 R R I AT+ T A B
TE 55— AN IEIE 1935 3h 58 B 2% B 18
R E AR PR, B0 = A E N
% 8-2 FI 73 FH DMA 174i% 28 i 5t 25 47 25t ) DMATCTL.DMATSEL #5147 it & 1 7] H DMA fift %

% 8-2. DMA fili &z Wi

fil R 7% 0:6 SOURCE il R% 7:13 SOURCE
0 ErgLs 7 12C1 KA 2
1 JERIT R 0 (FSUB_O) 8 SPIO KA 1
2 BT 1 (FSUB_1) 9 SPI0 kA 2
3 ADCO RAi#H 2 10 UARTO K% 1
4 12CO KA 1 1 UARTO &A% 2
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# 8-2. DMA fil X L4t (continued)

fuliR#% 0:6 SOURCE iR a% 7:13 SOURCE
5 12C0 KA 2 12 UART1 KA 1
6 12C1 KA 1 13 UART1 KA 2
8.6 FH{t

HAE AT F N A ((BIansh g ) AR S — ANk (Bl 55— A4, DMA 8 CPU ) . HF
AN WA R A (RS ) AT B (RBUcds ) SEBLF G | XSS R A AT [ i
B RS I H R P R % R 4 S S H kAT LR
B B AL T H A
o PENTWHER (IRQ) 4% CPU AN FM: (M)
- = - GPIO Hhlkr2: K i%%] CPU
« {E N DMA filt & #%4% 51 5] DMA 4% 344 ( DMA 4% )
- Ml AEE] DMA. 153k DMA 4100 UART $d e fil & 2%
o AEERR) 5 — AN MR LB B R AR A PR E I AN A (A )
= oM TIMX 28 AR It S & AR 31 ADC 1T 1 23 1, ADC A FH % Al R SR RETT 44

BAREZFHAEE , WS MSPMO L %7 32MHz (##### H AR ZHF ) hi) “Hp” —=.

% 8-3. A EHEIE

P pR A R A (1:1) BB = (1:2) r e Rt i, b A AT S C B D 2 A T A G Y i A 2 — Rk R
PERATE R — AR (USRS A, WOAZ SR ) o SERRTELR 75— MohBE. 8] DMA il S0 sE Al CPU 5

o
CHANID 3 B T EiEAA
0 o 3 188 FH i T A3
1 PR T 3 T 1 1:1
2 e T A R mE 2 1:1
3 T A R 3 1:2(7EHR)
8.7 s

8.7.1 WARAHR

R 8-4 BT B AT . A RA AR XEPE R I E 252, S MSPMO L %71 32MHz /%)%
FERZH T W T G s B #853 o

x® 8-4. WHFAR

AR FXE® MSPMOL1105 MSPMOL1106
MAIN @) 32KB - 8B(") 64KB - 8B()
R ( H7E ) 0x0000.0000 % 0x0000.7FF8 0x0000.0000 % 0x0000.FFF8
514 MAIN (2) (3) 0x0040.0000 % 0x0040.7FF8 0x0040.0000 % 0x0040.FFF8
SRAM 4KB 4KB
SRAM (SRAM) 0x2000.0000 % 0x2000.1000 0x2000.0000 % 0x2000.1000
514, SRAM() 0x2000.0000 % 0x2000.1000 0x2000.0000 % 0x2000.1000
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R 8-4. WA (continued)

hERX FXR MSPMOL1105 MSPMOL1106
I 0x4000.0000 % 0x40FF.FFFF 0x4000.0000 Z 0x40FF.FFFF
MAIN () 0x0000.0000 % 0x0000.7FF8 0x0000.0000 % 0x0000.FFF8
14 MAIN® () 0x0040.0000 Z 0x0040.7FF8 0x0040.0000 Z 0x0040.FFF8
8% NONMAIN 512 77 512 54

0x41C0.0000 % 0x41C0.0200

0x41C0.0000 7% 0x41C0.0200

5114 NONMAIN @)

0x41C1.0000 % 0x41C1.0200

0x41C1.0000 % 0x41C1.0200

FACTORY 0x41C4.0000 % 0x41C4.0080 0x41C4.0000 % 0x41C4.0080
#14 FACTORY @ 0x41C5.0000 % 0x41C5.0080 0x41C5.0000 % 0x41C5.0080
TREA 0x6000.0000 % Ox7FFF.FFFF 0x6000.0000 % Ox7FFF.FFFF
%% PPB 0xE000.0000 % OXEOOF.FFFF 0xE000.0000 % OXEOOF.FFFF

(1) #B—/ 32KB IN1F ( Hidl 0x0000.0000 % 0x0000.8000 ) LA ik 100000 A% F Fl i Jal 11 .

(2)  DNBAFEE IS A RLAT i 5 DA RN X 38 2 BT DLEL B A APt 252 1 IR $F kA B ECC st .
(3) CPU j il [N X5 8 AN — K S BB M. X2 RO TGE A 2 SR BT 3 — N NAE T (64 1) , SBOS LA S E

B AR
8.7.2 ShB AR ST
% 8-5 I T W] ISR A B AR AR R R

R 8-5. S IC A

S EEBFR Hehk R~
VREF 0x40030000 0x2000
WWDTO 0x40080000 0x2000
TIMGO 0x40084000 0x2000
TIMG1 0x40086000 0x2000
TIMG2 0x40088000 0x2000
TIMG4 0x4008C000 0x2000
GPIOO 0x400A0000 0x2000
SYSCTL 0x400AF000 0x3000
DEBUGSS 0x400C7000 0x2000
1 0x400C9000 0x3000
NVMNW 0x400CD000 0x2000
12C0 0x400F0000 0x2000
12C1 0x400F2000 0x2000
UART1 0x40100000 0x2000
UARTO 0x40108000 0x2000
MCPUSS 0x40400000 0x2000
wuc 0x40424000 0x1000
IOMUX 0x40428000 0x2000
DMA 0x4042A000 0x2000
CRC 0x40440000 0x2000
SPIO 0x40468000 0x2000
ADC 0x4055A000 0x1000
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8.7.3 Shx P iTA &

7 8-6 Bon T ILEE R EANLIT IRQ h 5 A4S .
* 8-6. Fii M EH S

B FR NVIC IRQ 41 IDX
WWDTO 0 0
DEBUGSS 0 2
NVMNW 0 3
SYSCTL 0 6
GPIO0 1 0
TIMG1 2
ADC 4
SPI0 9
UART1 13
UARTO 15
TIMGO 16
TIMG2 18
TIMG4 20
12C0 24
12C1 25
DMA 31
8.8 INTEfEfiER
AR T B AR B AL INAEAF A 28 R AT A T PAT R AR A0 S FH s
ZINAF ) E R RS

o EREANMERE LR R I VI P SCRF HLE Y R RE AR BRI AR

© KB /NN (RANERR 7 HER Y 1KB )

© {ET 8 32KB [NAF L Z AT 4T 100000 /iR IR A, £ HARINAE L 2 AT 34T 10000 4G FE AT HE 5 J
W (INAEDY 32KB BCEAR K &3 1 AE B AN I AE_ESFF 100000 AN 3 )

BRINFERCEEBLY] |, S0 MSPMO L %% 32MHz (4 ####5 HARZHFH K “NVM” — .,
8.9 SRAM

MSPMOLxx MCU & —AMIKIhFE = P fE SRAM f7fig#s , AI7ESR 1R SCRF Y CPU MR il N sSE LR AP IR S U5
. SRAM Tfit#eal H T2 2 RS B Bl k. . £REIEANE. SRAM 7Ei638 N R EIE T, B
MR FIERAPERERE A T 2R, R RWB T ER . a8 FR A T — A S R PLE] , v B FE 5 DA
1KB 15 5 T3 32KB SRAM 171if 8 AT sh & 5137 . £ SRAM /N 32KB [ 2:F L, 231 A4 SRAM
TSR T 5. 2 T $ATRL N SRAM i, S5 RAE H , WTEH%T CPU 5 DMA & & 78 f AR F2 1t
—ERRERARY . KRR E S SRAM HF i) DU S Z AR SR E R BRI FER IR B S B A I T R

8.10 GPIO

HH NG (GPIO) A o v B A I 83 4F 51 B 5 N B8 f s R . @ik A v 1 A GPIO #hist , X sedsff
¥ £k 28 4~ GPIO 3| .

GPIO FEHH = ZR A4

M CPU 171 MMR [ 0 % F5k 2

ERAEHA P AR, Bk, ALK, WTRE. BRI
OB T S R IEAE R GPIO 55 1 M2 1 RIS HU R AT S S RE e
FiL P st NI
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8.11 IOMUX

IOMUX AM3ESCRF 10 18 FETHC B 4% 3k 2805 51 R B Bt . 1IOMUX 1 ZERF R AL
o 1O JRELBCE A A SR AR IR B SR L R bR R R A

o Bl M B R SR VR 2 AN BE S R BIE A 10 AR A

© SURTIREME S AT ] PINCM 2 A7 28347 e B

HXEZHEMER | 550 MSPMO L %71 32MHz (#5445 R ZHFH i) “IOMUX” —,

8.12 ADC
IXLLIRAE A1) 12 LIRS 2% (ADC) HEHR S RER H s AN PRGE 12 7 4
ADC HRHUREEALFE -

12 fidg iy R | % gk 1.45MSPS H ENOB KT 11 fir

215 10 MR B IE

PN TE TR AR . R I AR RS S EE (Bl , 5 OPA 5t GPAMP {1 HiE )
BAF ] S

- 1.4V 1 2.5V (AT fic B &84 ] ADC 3E4E L[k (VREF)

- MCU HJiH % (VDD)

- it VREF+A1 VREF- 5|1y ADC $2At b5 vk

o fEIEAT. BEARAVE LB NIZAT |, SRR U R i

% 8-7. ADCO EiE 4t

CHANNEL[0:7] EEZR CHANNEL[8:15] 1554 1
0 A0 8 A8
1 A1 9 A9
2 A2 10
3 A3 1 i G IEA
4 A4 12
5 A5 13
6 A6 14 GPAMP %t
7 A7 15 LI HEL T D 7

1. LRI 155 %R R SoC MNENME 5. XEEES T A AN HIE
2. ARBGMHEIEZRNEZEL , HSHT 8.22,

HRBELZHEAER | iES 0 MSPMO L %71 32MHz (5 H|#AHERZEFH it “ADC” —&,
8.13 B E (L5

it FE A SR AR SR AR 2 L2 S AV AR A ) L T i o T P A SRR i A Y AE R B b — > ADC g N JiiE |, DASE
IR B 7 e o

T H B A X P PR TR AR AR I S Y B R HE R . R E R R 5 AR 12 AR T AT 1.4V AT
VREF fEH] 2R E (TStrim) T U AR AL AR AT B ADC Feie s 2R (SR ADC UigAg A ) « BAHESE
A5 AR AR R (Tee) —BAE , DM E SR . Ao i) BRE M S SRR S, F
Z W MSPMO L %7 32MHz #FE#a #AR 2 FAFR K “ BRI —.

8.14 VREF

TREE A R B HERE R (VREF) A8 — % M Wk ADC 1T il B LR BEHE LR R 8 . IXSEARFIE SCRF N 2R
SE R B PR N JE R A R e

VREF MhEe s -
o 1.4V 1 2.5V H Py ik Py sk i
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© WEBEEMESCHF Rk 200ksps ) ADC 24T
* SCFEfE VREF+ Al VREF- 854 51 B_E 9 BRI M st R (I A

AREZHAEE , WS MSPMO L %7 32MHz i### #1744 FH W “VREF” —3,

8.15 GPAMP

iR S (GPAMP) AME BA HUEI B A A H Bl A 5 214388 P 38 SRR 6% -

% GPAMP SZRFLLURRFE

o R RTRYTEORE
o BLEBA A

« HA 100pA S HIH) 350kHz GBW

TSR A BRI 25 R B

HREBELZEMER | iES 0 MSPMO L %71 32MHz (475 H|#HRZHFH i “ADC” —,

8.16 CRC

TR TUARKS: (CRC) B i N P A 3R #2544 . CRC LB L ERF AL

+ YHET CRC16-CCITT [ 16 fif CRC
« YT CRC32-1SO3309 [t 32 fir CRC

- YRR

BREZFHMEE , WES M MSPMO L %7 32MHz i #7## R Z4F ) () “CRC” —#.,

8.17 UART
UART MR DLF 2 R

o BRMERISEAPEIAL AL, FIEAL. AR AL ;

© EAN R RATEN
- 5. 6. 7 28 MIE{L

- RS AR I R G A R R A A B A

- AP A B2 MR
- LBt TR
- BAES LT OO R

- AYRFEPAERAE R, RN 16, 8 5L 3
- AR EEM L (LIN) B #r
o PUSTH R IEFEIR FIFO C# DAM %#R& 5

© SCRFRIEAEOA IR A HR R
© ARBESCRFIIVEE

2% 8-8

% 8-8. UART #itk

UART ##tE UARTO (/& ) UART1 ( E%)
P IERREHLBER T b T2 ATIRES H H
ST K% FIFO AU FIFO H H
SRR R 1 H
Bl R VAL 5 H
S LIN K A
¥ DAL B
X IrDA B2
Y 1SO7816 Smart Card i=A
SCRE S AR T 2

BEXRELZHEMEE | iES0H MSPMO L Z 7 32MHz #5423 AR Z2HFH 1 “UART” —i&,
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8.18 SPI

ﬁib%&#EPE’J%ﬁﬁl\ﬁ%D (SPI) #M&SCHFCA R FZERE
Y HE ULPCLK/2 Heds R | feimalils 16Mb/s ( 7EFH g oM ST )
o AL ARG AR BN
o P ER AT AL B AT O IR
o AT YRR B TS AR A AR R
o 47 16 AR TR ERWUC S (45 S ) 2
o 7 HLE 16 ML g FERRE WU (AR ) 3
o ST KR EFEZR FIFO 7 DMA $iE &4
o ¥ TI#3K. Motorola #x0F1 National Microwire #% =\,

BXRELZEMEE |, IESH MSPMO L Z7) 32MHz 5t 4H AR SEFH ) “SPI” —i&
8.1912C
X B o ) P B AR R R 2 11 (12C) MR AL 5 R R A 12C 23R R BEEAE W, IF SO DU R

© BHEZAT7 A H RN 7 A2 10 A7 FHEE

o DARHIE ROE AR B AR

o BAT TG E I BRI H AR IR BUA A A

© LHERRAER (SM) |, ECRRER R 100Kbit/s

o SCRRHUHE B (FM) | LR EIA 400Kbit/s

© SCRFRPGEBIR (FM+) | HRS3mis 1Mbit/s

o« ST RIERIBIL FIFO SCHF DMA Hdf 4

© SUFFEA PEC. ARP. EIIIAIENL S FF ) SMBus 3.0
* (MR U AL AR DB 0 e

o SR TRAE S T I H RN L T e e ds
AREZHAGEE |, HS 0 MSPMO L %7 32MHz #2#a iR 25 T4 H) “12C”7 —&
8.20 WWDT

& HALE T 2 (WWDT) o] J T R s 0F s 4T, Rl AR AT o SR TR AR A2 — AN 58 I 8] & 1
BA I EALE 11, WWDT W] ABRA K — DR ALEE Hrir. WWDT 1) 5 564

25 frih R

* ATGRRERS PR M AR

. /V‘ﬁ#"ﬁi%l A A

o J\FPERAE AT B R/

© SCRPEREMERRAR N 5 3h{s 1 WWDT

o IRptERR TR SR @ T AR EE T I DIRERI M H]

HRELIEMER | 550 MSPMO L %7 32MHz 415 #4444 2% F M i) “WWDT” — &,
8.21 i1 43 (TIMx)

XL B rp )T IN ER AP CSCRF LR SRR . AR AL E | iEZ K 8-9.

BT (TIMGX) (1) 2 AR5 A3

o HAHESHEBINBBR 16 Aridil, 848/ )5 sl 1 1 Hds
o BAESEPINEAR NN 32 ALy, i/ s i v s
* AT A E kR

o TR BRI PR AT 20 K 8 7 R G A T A

o PIMRSLIEE , T

2 MSPMOL AR VFH4 2 4~ 16 fr FIFO 4 H TR A—4> 32 ffi ) PACKEN Tt
3 15 S IE 2
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- R
N
- PWM #i
- RS
o R e RS S A F IEAZ e g 25 4 D (QEL)
o WHERFE IR R F TIMx S22 8] ) [F 5 A A8 X fil R
o SCREHIBT/DMA fid Uk AR R DA K 5 A% (Bilan ADC ) filik ThiAg
o IR RRERE NN A X b R A

* 8-9. AFK TIMG B &

TM &% | s s | s | wwwsony| T . B msm | weem | mTce
TIMGO PDO 16 1 8 L 2 2
TIMG1 PDO 16 1 8 L 2 2
TIMG2 PDO 16 i 8 fi 2 2
TIMG4 PDO 16 fiL 8 fir 2 2 I H
HRELZHMEE |, ES0 MSPMO L %2l 32MHz ##5 #7856 R 2% FHF it if ge &5,
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8.22 RMMERIER

K 8-1 o 1 iZzas i A AL 12

ADC

A0:A9X—+— 0:

Temp Sense ————p]

R —

GPAMP Output ——p]
Supply/Battery Monitor———

Internal signal to

AD
GPAMP_IN+ g_o/ co

| o—IXIGPAMP_OUT

GPAMP_IN-[——»|
K

w N = O

&l 8-1. &R
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8.23 H A\ /HaitH &

IOMUX & BLEAE X 10 _EAE MR MBI RERIESRE | JFOUMH AREN A%« S A BEAR AT T A5G i o nsie JeE 1 nd i
WiERES.. HREZHEE , S M MSPMO L %7 32MHz 1= #a R ZFH 1) “IOMUX” &7

2TIRE 10 51 &5 5 10 SUATIA KK 8-2 . JFAEITA Sl I# A B ThRE . MelgiZ i . JRB05R 1%
LK B el N B AR . A ORHREE SAISCRPIREE DI RE I VEA(E B | IS B E T s fF i 2 .

Wake to PMCU To analog peripheral function(s) €—

SHUTDOWN Wakeup

|
|
|
WAKESTATE :
|
|
RN B
WUEN : D Q Ie) :
I 1EN : * 5V tolerant open drain 10 (ODIO)
: QR | does not have PMOS control and
WCOMP T D Q A : pull-up resistor
|
t 4 en Glitch !
| .
| Filter ! VDDIO VDDIO
e |
:
HYSTEN ; ;
INV L
INENA !
- ' 4{ EMOS g
< Unassigned —:— 3
S | Peripheral 01 ————1 &
§_ : - <{_ ) 10pin
£ : |
Peripheral 15 T §
| =
e I —{ NMOS 3
PF— ¢ i
e e N
NV Output Logic ! I SHUTDOWN | _| _
r . : | : Latches | % % —»
=3 Unassigned ——— 0 1 | | 5 S
= | Peripheral 01 ———— 1 | | : 3l o
5 : | : D Q ! | n @\
g ol EN 1], oour, | 5o S| S
; | ;
3 Peripheral 15 ——+—— 0 | | ! ol = A\
I RSTN ! [ |
x | I | I Driver vss vss
2 | Unassigned —— : ! | Logic
3 | Peripheral 01 ———— | | : r
£ I D Q- Hi-Z) ' 5ol -
o o EN - . g
N | Peripheral 15 _I_I | | | 5
T | RSTN I  {EN I 2
PC I i ! °
PF1=0 | ! | g o
- pE .5 2
1 e | R g
| I al ©
DRV —EN ! 2| g
| c
PIPU : D Q : a 2
| ! g
PIPD | L {en ! s
| a
SHUTDOWN S —D Q}—
) |
RELEASE R Q L en |
H |

Bl 8-2. AR 4 i B

8.24 5| 3 INERFEF (BSL)

5 SN T (BSL) Sz HEFHEAT S B LU AGE T UART B 12C 83478 OO0 ds M AE i de b AT g A . i85 BSL X%
A7t 2 FEC B U7 7] 52 2566 47 F 7 8 LRSS Ry, R T2 | nTAsE 22 e B ) BSL. TI BRA& A
F BSL , ML ik BSL T4 gmfE
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i BSL &/bFEH N5 - BSLRX fil BSLTX 5% ( HF UART ) , 3t BSLSCL f1 BSLSDA %5 ( H T
12C ) o kAN, AL — AR AN EA 51 ( BSL_invoke A1 NRST ) Skid@ i 438 ML 51 S i 5 31T 2 1%
WH

SRR, TR LR 7 SR (H 30 ) BSL ¢

« i BSL_invoke 51 MRS 55 ) BSL_invoke iZ %5 HSFILEE |, W& 7E 5| S FE R A BSL. W R 7 %%
P G| SR, 2Bk e A A . AN ML AT DLE I B AR 25 3 ) NRST 5 it in 42457 fik s >k ik &
BOOTRST , Mifisal 884+ N BSL. ZJ5 , Sy 75 B e FE A 0E A A 260, o SRR 61 5 T 1 a8 4
HFULAD , W J5 3 BSL.

o MPEEAIRBEMMEARTGE RS , WEBshid b2 30 A BSL. FHit , TI 12 AL 7E 5 St fE A
BSL , MiJE75 7t BSL_invoke 7| il b H2 (LA (: i B 26 0F o XA 15 A SR AT 8 DG 5 WD nl b T AR = g e

o AITEIEATHIEEfE A BSL #t N4k SYSRST M H #4418 FH BSL.

% 8-10. BSL 5| HERAThEE

BB e BSL Rk
BSLRX UART fir s UART #If55 (RXD) , fiiA
BSLTX UART AT UART ki%{55 (TXD) , fith
BSLSCL 12C i I2C BSL K4t {55 (SCL)
BSLSDA 12C Fr i 12C BSL ¥i#i(5 5 (SDA)
BSL_invoke A% FT7E5] AR 5 3 BSL 18 P 2O T4
NRST T FA - fink % 18 FH %{;fggggﬁﬁfﬂgsL_invoke) 4]

8.25 PAITRIAAED

—ANHRATZH B (SWD) P HHE L i — N5 Arm A 8 AT 1 (SW-DP) $248t , FI T U5l #sfF g 24>
PIKZhAE. 7k MSPMO #3F EIRELAHIIRER S W] | I§ S HARS H T K=

K 8-11. BATLRIARGI IZRMIhRE

PGS Jr Al SWD Bk
SWCLK LTPN ok B ERIRET ) R AT LR B
SWDIO LN XA (S ) RAT A

8.26 /) HE

A e AR AL — N AE AR T IXE, % DR A A8 U D RE R R S LLAE AT ) IR B2 B R
BER IR . 152 MSPMO L 551 32MHz 77 ##H R S HFH W i) 5 5%

% 8-12. DEVICEID
DEVICEID H#slik & 0x41C4.0004 , PARTNUM #4712 £ 27 , MANUFACTURER M. 1 £ 11,

w2t DEVICEID.PARTNUM DEVICEID.MANUFACTURER
MSPMOL1105 0xBB82 0x17
MSPMOL1106 0xBB82 0x17

% 8-13. USERID
USERID #iifi5 0x41C4.0008 , PART Nfi7 0 &£ 15, VARIANT N1fii 16 & 23

= R i = iZas ik
MSPMOL1106 TRHBR 0x5552 0x53 MSPMOL1105TRHBR 0x51DB 0x68
MSPMOL1106 TDGS28R 0x5552 0x98 MSPMOL1105TDGS28R 0x51DB 0x83
MSPMOL1106 TRGER 0x5552 0x90 MSPMOL1105TRGER 0x51DB 0x86
MSPMOL1106 TDGS20R 0x5552 0x4B MSPMOL1105TDGS20R 0x51DB 0x16
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%% 8-13. USERID (continued)
USERID #ilik & 0x41C4.0008 , PART 4z 0 & 15 , VARIANT Jyfiz 16 £ 23

ey = Atk ey s e
MSPMOL1106TDYYR 0x5552 0x9D MSPMOL1105TDYYR 0x51DB 0x54

8.27 R 5

BT R A A B R IR

BT RS 25 LA B A7 R WA U DO (W00 “ Bt RO W00 ), BCRGL T Hiid
BTG S BR DL ERT RGBSR, LGSR . AR E (58, 55 MSPMO L 77/
32MHz S IR ZH T W th) #E — .

FAHEAT BARFRRE B AL SRR M TERIRC . $55E Ta R ERRR P4 TR AR
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9 MA. LB E
9.1 AR A

#E
PAR R4 i 145 BAE T T1 38R VS H , TI A GRILERR A e 8. TI % PN S &
SR IEH T I . 2P BRI, IR R DRE .

9.1.1 FHK

T Z#BCK 10pF AT 0.1nF [k ESR Mg £ A4 &% 5 VDD M1 VSS Il T DUERMEE R, B
RE SR FLE AR T HIN TR) o 20 FE A I VR AT e Sl He SR R S AL B ( JL=ZKVERIN ) «

NRST & {7 5] Bl % — AN 47k Q _EhidFHFI— 10nF TR,

SYSOSC #ii% & IE# B (FCL) HLEK I —AN4125 7 ROSC 3l VSS Z [If94h# 100k Q@ HH | i@id A
SYSOSC # i a5 3 d ik FasE SYSOSC #i. WA SYSOSC FCL , MIA 7 2% il .

VCORE 5|l b7 Ei#ERE—A> 0.47 uF (HE |, JEHiZE B WAL SN E |, St e & i .
¥ 5V FBRHIR (ODIO) , WM ODIO , MFTEE—A LR AR N 12C 1 UART LfeHnH = H .
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16236V

L L

10 F 0.1 pF

47 kQ

——10nF

A4

100 kQ (0.1% 25ppm)
VDD ROSC

VSS

NRST

S Pull-up resistor
% required for output higfll_

0.47 uF

Open-Drain
10s

VCORE

Programming
tool connection
SWCLK

A 9-1. BRI N IR E
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10 ZAHASTR SCRy

TIRERKENHF KT E. FTHAH T TSR A AR RN & o 5 i) T B A4
10.1 2y R

T A8 TR R BT AL BB B, TI A BTA MSP MCU 234 RSz 45 T B 17 A S 01 T /T 4% . 484 MSP
MCU 7 H #2507 S A LR BRI 2 — © MSP 8] Xo IXEERTSACE 7= S P R (R R B, B T A% R 3
(X) HE|ZE a4 81 (MSP).

X - RIS, A B AR AR TR
MSP - 58 4 & % (1 47 G 1F
X AL LB R i N e si A B

PR TP . 7 MSP S FIRrE C 2 4Bt Wiag | JF BRI SR AT S O 2 58 ARt
TI HIARAECRAZAE XS iZ s fE H o P B B AR g (X) A s Ree e R T ARk 2L asF o 1 T IR L83 R A T B 2%
R R AT E |, TEMALES (T1) E A ERENTH TAERA ™ RS IV S a4 =8
TI B 24 IR L& B de 7= i RANE R R . B RFRIREETEH . B MALiA . & 10-1 #2
BT iR se AR A AR I B

MSP MO L 110 6 T RHB R

Processor Family Distribution Format
MCU Platform Package Type

Product Family Temperature range

Device Subfamily Flash Memory

El 10-1. 25 fFar LM
R 10-1. /a2 N

MSP = &5 5 4 #LE%
LRI X = SC B
MCU & MO = 2+ Arm ) 32 1z MO+
FEm R L = 32MHz i
T R5) 110 = ADC
—
T =-40°C % 105°C
R S =-40°C % 125°C
Esp st B £ 5-1 fl www.ti.com/packaging
T = /N
MR R= K&
FARIC = BT

WG MSP ZRF AN BRI FAT W e F RS T S BRSO “ B AL T 57, W ti.com , BUKREM TI
HERR.
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10.2 T E 5% H4
B EH S IP R R

MSPMO LaunchPad (LP)  SZRES7RIFE MY P H €0 8 Jl sUBL UG i A 38 ] MSPMO MCU & %1 EJF 4Rt 47 T
B : LP-MSPMOL1306 Ko BT A SIS AIhGE ; Gy B . TR SR , DU
T4fE. XA EnergyTrace™ HAR IR, XDS110 &R .
LP ARG EFEEA T R IEER BoosterPack™ ] H#E & ffi 4 F b .

BARKA

@ﬁyoﬁﬁﬁﬁﬁﬁ SR . R . SR T ERRTDRB] | AR MSPMO 28t i
(SPK) (R L 00 P

KEFRLE

Tl =LHE TEM 283 o DTS A R, BRI M 2%, ~ T HEEA M EE
A .

TI Resource Explorer TI SDK HI#EZ (1), AI{E CCS IDE 88 Tl = T HEF i .

SysConfig B GUI, AT THECE 2 AIANE . Rk R Gimhae. A BACHS | DL E Bhidk
1TEI ML S %S . 775 CCSIDE 8 Tl = T AM i . ( B4R )

MSP Academy FAATERA BT il MSPMO MCU “F & I RLGFHE AT, b 6 5 i i 45 b R ) )1
B, TIRex [—4y .

GUI Composer AL IFAL Fo s MSPMO ALK GUI , 9140 G 75 A ArT AR B ] A B A0 W ) 5 4= 48 1% 1)
[ERER=E R

IDE figmikas TR

Code Composer Studio™ 4% TI Arm-Clang 4w #%%%. Y HH1H Tl Arm Cortex MCU , 3+ B H 54 J1HIAR

(CCS) AR/NEREL S SRIRRT AR . AR o5 0. H I MIE SRR SE R B E

IAR Embedded
Workbench® IDE

Keil® MDK IDE
GNU Arm iR A 3Q T B %

10.3 SZFFHIR

TI E2E™ S ipin 2 TRIMMEES L RR , Al HENEFIRERE ., L 0iE M mEasit- 8. SRINEM
AR E R ) AT 3RS T R T B .

BRI AR RS TIERE IRERE” 24t XEENEIFAE T ERMIE |, I EAR—2 &k TI WA 533
TR (EEHZEK) S

10.4 BEtp

LaunchPad™, Code Composer Studio™, TI E2E™, EnergyTrace™, and BoosterPack™ are trademarks of Texas
Instruments.

Arm® and Cortex® are registered trademarks of Arm Limited.

AT B AR A E S H TR E R FE .
10.5 R R &L
LR (ESD) SHIRIX AR L . A (TI) e G i 24 0 TS HS i A P Bk L S 05T TE Wy Kb 3
A RISERLRE | TR 4R IR HE L B .
A\ ESD Mt/ 5 SECHUNPERE RS | KA BB PR R . R OB L B T RS T 2 5 S BRSO B AR AN 5
KR AR A 2 S FCRE 5 L R A H UM A
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DGS0020A

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

PIN 1 INDEX
AREA
54 SEATING
471YP (> Toa[c— PLANE
1ex[05] i
| —— eatoreriond == - T
oisrninrernto)
[ I
—/] 1
50 2x(45]
LI A m— —
—] —
— 1 4X (0°-15")
—] — K
10— +— = = -
20 0275 }
8] 3.1 0.165
28 (& [0.1@ [c]A[B]
SEE DETAIL A\y . /\ 4X (7°-157)
K B (0.15) TYP
1
| = s
N T )
GAGE PLANE 1.1 MAX
e i
. GY* 0.7 Lo.15
0°-8 0.4 0.05
DETAIL A
TYPICAL
4226367/A 10/2020

NOTES:

PowerPAD is a trademark of Texas Instruments.

-

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

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. No JEDEC registration as of September 2020.

. Features may differ or may not be present.
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EXAMPLE BOARD LAYOUT

DGS0020A

VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

20X (1.45)

f

-
 J__ '

N
o

20X (0.3)

(R0.05) TYP

Hﬂi

-
o

i

=y
=y

(4.4)
LAND PATTERN EXAMPLE
SCALE: 16X
SOLDER MASK: METAL

OPENING

-

L

0.05 MAX ——1 L

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

==
== L o
)
C )
)
C 1
)
i

METAL UNDER SOLDER MASK

SOLDER MASK‘\ /OPENING
Fe==me=daas )

EXPOSED METAL 4 o5 miN JL EXPOSED METAL

4226367/A  10/2020

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

numbers SLMA002 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.

10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged

or tented.
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EXAMPLE STENCIL DESIGN
DGS0020A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

20X (1.45)
20X (0.3) —¢

|

[
1 !

===
A —

—
- v

(4.4)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 16X

4226367/A 10/2020

NOTES: (continued)

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

DGS0028A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
PIN 1 INDEX
AREA
5.1
(4] a7™vP (& ]oA]c] SEATING
r 26X ;
— ==
— ===- T
— —
| — 1
| — 1
| — 1
| — 1
L P— (e
NOTE 3
| — 1
| — 1
—] 1
| — 1 4X (0°-15")
—] 1
(Y — = —1
0.275 I
B J 3.1 28X .65
2.9 (& [o1@[c]A[B]
SEE DETAIL A\} /\ X5
{,’ \\\ \( (0.15) TYP
N "y ,
GAGE PLANE 1.1 MAX
. y* 0.7 L 0.15
0°-8 0.4 0.05
DETAIL A
TYPICAL
4226365/A 10/2020
NOTES: PowerPAD is a trademark of Texas Instruments.

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

. This drawing is subject to change without notice.

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

exceed 0.15 mm per side.

No JEDEC registration as of September 2020.

. Features may differ or may not be present.
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EXAMPLE BOARD LAYOUT
DGS0028A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

28X (1.45) T—T ¢
-
28X (0.3) j/,@
(R0.05) TYP :

26X (0.5)

E——
CE——
Li (4.4) 4J

LAND PATTERN EXAMPLE
SCALE: 13X

L

SOLDER MASK: METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK‘\ /OPENING
””””” )

0.05 MAX JL EXPOSED METAL 4 o5 miN JL EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4226365/A 10/2020

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA002 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN
DGS0028A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

«wJ/E
(R0.05) TYP m

26X (0.5)

28X (1.45) SYMM

¢

+ | ‘
|

|

|

|

|

|

|

|

|

|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 13X

4226365/A 10/2020

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DYY0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

3.36
3.16
B PIN 1 INDEX
AREA
14x[0.5]
1] =% —
| —
| ]
2:1 | 1 ox
NOTE3 [ | —] [3.5]
| 1
| :J
8[| e
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| .y [101@[c[A0[50)
19 -
/, -

W W
\ _—
\SEEDETAILA

0.25 _
GAUGE PLANE
N
- j/
DETAIL A
TYP

4224642/B 07/2021

NOTES:

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

2. This drawing is subject to change without notice.

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

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

5. Reference JEDEC Registration MO-345, Variation AA
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EXAMPLE BOARD LAYOUT

DYY0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
16X (1.05)
SYMM
i | ¢
I | e
) | 1)
|
) ) o
- T 777777777 —_— (E
C:] | C:]
T ) | 1)
\
| ! |
’78 T ‘ | 9
(R0.05) TYP 3)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER
OPENING \ SOLDER MASK / SOLDER MASK
_— METAL r}ﬁf " OPENING
C_ ] | |
k 7777777 J)
NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
SOLDER MASK DETAILS
4224642/B 07/2021

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

56 Submit Document Feedback
Product Folder Links: MSPMOL 1105 MSPMOL 1106

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/mspm0l1105?qgpn=mspm0l1105
https://www.ti.com.cn/product/cn/mspm0l1106?qgpn=mspm0l1106
https://www.ti.com.cn/cn/lit/pdf/ZHCSR47
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR47A&partnum=MSPM0L1105
https://www.ti.com.cn/product/cn/mspm0l1105?qgpn=mspm0l1105
https://www.ti.com.cn/product/cn/mspm0l1106?qgpn=mspm0l1106

13 TEXAS

INSTRUMENTS MSPMOL1105, MSPMOL1106
www.ti.com.cn ZHCSR47A - OCTOBER 2022 - REVISED MARCH 2023
EXAMPLE STENCIL DESIGN
DYYO0016A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

16X (1.05)
SYMM
1 1 ¥

N
[«

©

oot
e

(R0.05) TYP 3)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224642/B 07/2021

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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GENERIC PACKAGE VIEW
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4204104/H
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RGE0024B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

NN 05
03
PIN 1 INDEX AREA '
4.1
3.9 03 |
02
DETAIL
OPTIONAL TERMINAL
TYPICAL
}
1 MAX
L o
0.05
0.00
- (25—
i rmz.45¢o.1 — i (0.2) TYP
7 | 12
EXPOSED
SEE TEFE,'\QPQ'E ] w U UIU U Uj ZTHERMAL PAD D‘
A |
T \ {
1 |
\
2X ‘ SYMM
2 : -
L] |
B 4
1 18
20x vt 24x 03 o

PIN 11D
(OPTIONAL)

010 [C|A[B
& 0.054)

4219013/A 05/2017

NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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RGE0024B

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

[2.45)
SYMM
¢

24X (0.6) ! L

ﬁdj }{}{}8 tH
24X (0.25) Etj q)
(R0.05) @ |

TYP

D S
L= |

20X (0.5) |

00000

‘ (0.975) TYP 4———1

LAND PATTERN EXAMPL
EXPOSED METAL SHOWN

Li (38) 4—1

SCALE:15X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
— SOLDER MASK
METAL 1 ) OPENING
! i
I
EXPOSED T __SOLDER MASK EXPOSED—"4 ! METAL UNDER
OPENING Ny SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

7Li,7,

E

4219013/A  05/2017

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RGE0024B

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

4X [1.08)

r——r (0.64) TYP
19

24

24X (0.6) ‘E

QC:D

24X (0.25)/C":jj
(R0.05) TYP !

|
| ‘
| s |
|
L (3.8) J

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 25
78% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

|
|
|
i

13

)
)
|
O
=
)
|
)

i
[}
R

4219013/A  05/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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GENERIC PACKAGE VIEW
RHB 32 VQFN - 1 mm max height

5 x 5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

DETAIL -
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NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RHBO0032E

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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32X (06 | 2
100088800
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LAND PATTERN EXAMPLE
SCALE:18X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
- SOLDER MASK
METAL 1 | OPENING
! |
I
\SOLDER MASK L kMETAL UNDER
OPENING ~ SOLDER MASK

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RHBO0032E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

75% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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RTR0016A

PACKAGE OUTLINE

WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE STENCIL DESIGN
RTRO016A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

4% (0.2)

16X (0.8) —]
16X (0.2)
v z@ﬁ | Cloem |
thB | ——
(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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RTRO0016A

EXAMPLE STENCIL DESIGN
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

!

12X (0.4)

—"

16X (0.8) —

== %H i
e P

4X(0.2) SYMM

12

-

0

SYMM

T
== |ITCclow
EB |

|

@@

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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7-May-2023

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

MSPMOL1105TRHBR ACTIVE VQFN RHB 32 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 105 MSPMO

L1105T
MSPMOL1106TRHBR ACTIVE VQFN RHB 32 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 105 MSPMO

L1106T
XMSMOL1105TDGS20R ACTIVE VSSOP DGS 20 1 TBD Call Tl Call TI -40 to 105
XMSMOL1105TDGS28R ACTIVE VSSOP DGS 28 1 TBD Call Tl Call Tl -40 to 105
XMSMOL1105TDYYR ACTIVE SOT-23-THIN DYY 16 1 TBD Call Tl Call TI -40 to 105
XMSMOL1105TRGER ACTIVE VQFN RGE 24 1 TBD Call Tl Call Tl -40 to 105
XMSMOL1105TRHBR ACTIVE VQFN RHB 32 1 TBD Call Tl Call TI -40 to 105
XMSMOL1106TDGS20R ACTIVE VSSOP DGS 20 1 TBD Call Tl Call Tl -40 to 105
XMSMOL1106TDGS28R ACTIVE VSSOP DGS 28 1 TBD Call Tl Call Tl -40 to 105
XMSMOL1106TDYYR ACTIVE SOT-23-THIN DYY 16 1 TBD Call Tl Call TI -40 to 105
XMSMOL1106TRGER ACTIVE VQFN RGE 24 1 TBD Call Tl Call Tl -40 to 105
XMSMOL1106 TRHBR ACTIVE VQFN RHB 32 1 TBD Call Tl Call TI -40 to 105

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoOHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based

flame retardants must also meet the <=1000ppm threshold requirement.
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® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
MSPMOL1105TRHBR VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSPMOL1106TRHBR VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
MSPMOL1105TRHBR VQFN RHB 32 3000 367.0 367.0 35.0
MSPMOL1106 TRHBR VQFN RHB 32 3000 367.0 367.0 35.0
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