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USIIFG. USICNTX {7 n] LAl kAR sl HEE FmEAL . HAE USIIFGCC=0 i}
%t USICNTX ‘HAEZAE A LLHEhTER USIIFG, ) USIIFG BASZ i, 24
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USIAL B3R AR - USISR F1 USICNTX A2 BHE: I H N B4R . 18 12C
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g 1 RV N AP IE s PXIN 23 A7 i RS H o 9 HLR i 1 80 o e 0di A b e
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10.2.2  USI Kfehir=4
USI (R h = Az 28 G — N I e e afevde o, —/NOKBh 2% alt i) DARE PRI BhE .
X 11-1 F13E 10-2 Fix A,
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USIDIVX #] PAZE 2 3| 128 2 [a) 43 B AT ik £ 2h . BT = 2B %0 USICLK 24
USIIFG=1 & e WAL R 1 I 457 1

USICKPL i/ H k£ $E USICLK M, 24 USICKPL = 0 i}, USICLK {551
RSP A TERH . 2 USICKPL = 1, IR 5 i F P TE 81

10.2.3  SPI #=

2 USIIC = 0 i} USI Fde i it &k SPI 23X . #57H] USICKPL &4 SPI 4411
BT USICKPH 35 £ 1 5 I8, BB ) SDO Jy 8581, SDI kKrE. K 10-3
JEIRT 847, e BRI O R . USIPES, USIPE6, USIPET7 254k & A7 LA
foF SCLK, SDO Al SDI HIhfE.
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SPI EHER

USI BBl 6 USIMST f7 EBA7 35 B USIH2C 1 12C A7k B sl WA .
AT LB P — AN GG B0 5 25 ML TE ZE NI iy B SCLK #51C B i
Mo 24 USIPES=11, SCLK Hzhhl'E Mt .
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W 2 25 A B A B 8 5 2 W NS A B A7 4 v Bt AR SRS T o uS)E R
M USISR Hisz Bz i 21 i £, 17 i 5 75 B4R 4 8 1 £ 21 USISR w3 Hoal ik
EAERAL ] USICNTX F R AVFRIEAT T~ — kAL f .

SPI AHLIEX

USI B i % USIMST Fl USH2C 47 K FE & AR . ZEIX M,
USIPES=1 % SCLK Hahlid & A% A H USl MMAHLFEEIRIMB IR 415 5

W US| BIDEBAL S, R A7 25 A7 28 L J0UE LR AL S — AN IR A 2 i 4 2
o I XT USIOE BALA R VIR« 4 USICKPH=1 I, 7R3 B0 FFA7dsfa
MSB 7E SDO {55 252l WL .
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— HEWC RN T 1AL, B2 USISR szt sk i BB B AE - —
PRSI B 2 BT 407E USISR 1. 7E MR Y i, FEBI B f5, US Kk
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USISR #4E

Page 6 of 15

MSPA30 F2 R RIIFE . U B 55 10 % US


http://www.Microcontrol.cn

MicroconTrol W% www.Microcontrol.cn

16 {i7[f) USISR HIA™ 8 fi arfr a2 i, USISRL A1 USISRH. #47l USI16B {7
VEHEIEHE USISR Sl AL Fe i 47 « 24 USI16B = 0, XX & USISRL FI1IL 8 17 4%
R .

FERAG 8 7, Hrds 0B % 31 USISRL w481 G A4k FH BT AN A% HY o Bl b 20
& MSB-5# LSB-, X/K#HE USILSB . % 11-4 &7 T 7 4 Bl i b #4511 o

T-bit SPI Mode, MSB first 7-bit SPI Mode, LSB first
Transmit data in memory Transmit data in memary
7-bit Data 7-bit Data
/.' .-/,'I
g
Shift with software i Move
Y  J Y
e USISRL USISAL L~
Rix Rx
USISRL - — LISISRAL
. \.
N N
Move & Shift with software
 J L
7-bit Data 7-bit Data
Received data in memory Received data in mamory

M USII6B=1 1, Fr 1 16 {748 AR Ed A2 . 448 A USISR kil USIRSL
A USISRH,  HIHfs 75 24 A& I TR 4 24 16 47 L 3 A an T f s =L
SPI Hr it

A/ ) AT USRS, 1y ELX AN Wi bR A SPIEREAT . 24 USIHE
M GIE 74 BALRS,  HhBbs &K = A2 — A g =K

2 USICNTX 4 O B USIHFG # B A7, s e 5#S 0 2] USICNTX £i7.
2 USIIFGCC=0 Wit 5 —/~ KT 0 B{E 2] USICNTX {7+ USIIFG #ig kg, Wl
LR B o

10.2.4 12C R,

24 USII2C=1, USICKPL=1 L. USICKPH=0 It} USI #iH il i Bk 12C #E=.
T A 12C $dE e sE, USILSB Fil USI16B @2 55K, USIPE6 il USIPE7 A2 %
Bk fo i SCL AT SDA HIfig.

12C R,
HECE USI BEEER 12C 1 FENL USIMST A E A7, E BN, 76

USIIFG=0 I i 405 5 i USI Bk =4 3F i SCL e . 24 USIIFG=1 i, SCL ¥
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AT B A B e L ZEAP IR S22 EHUIR S P IR .
MALLE EMLIT SCL 2k A% 3 HANAL 24 USIDIVX >0 B b TR 454 . 24 USIDIVX
BB 15380 (USIDIVX=0), TEHHEALH R ANRELREE, A LA

1 2C AR,

NECE USH BBy 12C S WAL USIMST a2 B fE MBS, it
USIIFG=1 /& SCL # IR FFAEARHL- o 7EMALE BN 2 5 USISTTIFG @b 254 i i I H.AE
25 M ENHZZ AL L .

| 2C F&5ipL

16 12C A5k X, B 19 e #3635 8 USISRL 1, 24 USIOE &4 i 4 i 4 7o
VFIF Hamak s 8 47 £ 2 USICNTX Ff&fitan. X EiER USIIFG Jf H. SCL 55
7E MU 7= A2 3038 B U PR AR H - R IS E AR 4 5 I 1) 847 )5 » USIHIFG
W EAL, I HAE B FIBME 5 78 SCL /EH R #l s 1k B e MU R E R —
A K A

HE12C HIAAL, USIOE {8 3k A B H USICNTX #iiedk 1. X
k4 USIIFG 1 H—f7 gl alieiE N USISRL. 24 USIIFG X 4 & 47, USISRL ) LSB 1
BRI I EL R 1L BTSN

: Recelve ACK/NACK
BIC.B #USIOE,&USICTLO : SDA Hi A
MOV.B #01h,& USICNT USICNTx =1
TEST_USIIFG

BIT.B #USIIFG&USICTL1 ; W USIIFG
JZ TEST_USIIFG

BIT.B #01h,& USISRL ;MR ACK A
INZ HANDLE_NACK - Handle if NACK
...Else, handle ACK
| 2C Wl

1E 12C FR O X i HY 20U 2 1 3 B USIOE JF: H. USI AR B v £ 42U
Hit's 8 A7 EdEF] USICNTX. IXKiEkER USIFG Jf HAE ENUE N SCL =4
ZEMHL S MEREHR P PR . 7E 8 ANIETEH S USIIFG # B AL, 78 EA R IX
WAL SCL AEH A5 1 I P45 5 B3 PR 4F SCL ARAE B 19~ —/NMHEAL,

N T AL AL BCE AL, AL 2 A7 4 11 MSB #2548 0 534 1, USIOE
A B E A o] DA, JFH 1 5 3] USICNTX 7, —H MSB U #i# .,
USIIFG ¥ B A7 HABEE AR T —A 12C Fdla 745 T 80

PPN ACK

BIS.B #USIOE,&USICTLO  ; SDA #ith

MOV.B #00h,& USISRL ;MSB =0
MOV.B #01h,& USICNT ; USICNTx =1
TEST_USIIFG
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BIT.B #USIIFG&USICTLL ; Jilit USIIFG
Z TEST_USIIFG

JEAEAN T NACK
BISB #USIOE,&USICTLO ; SDA #irth

MOV.B #0FFh,& USISRL ;MSB =1
MOV.B #01h,& USICNT ; USICNTx =1
TEST_USIIFG

BIT.B #USIIFG&USICTLL ; Jilik USIIFG
JZ TEST_USIIFG

ViR e s

—RFFUR AT EAE SCL Ay SDA B IFai k. iRt nl Losit &
RIS A7 A7 2 1) MSB {7 P24 . B8 USIGE I USIOE v iy Hi i A7 %32 I fg HL
AL ZAE 21 MSB A7 SZ BT IRAE SDA H FIFH K. W55 USIGE {4 I e/l 77
IO ThfEIE HLARSE 0 31 SDA 1 E 1 2% #2 H SCL.

: Generate START
MOV.B #000h,& USISRL :MSB=0
BIS.B #USIGE+USIOE,& USICTLO ; @if7/SDA % Hi{tifie
BIC.B #USIGE,&USICTLO ;BT B
Z 1k &4

— A IR 24 SCL g i) SDA — AR B s AL . A 58 A 5 Ho bz
Ik SDA SR #8158 1L 451 1 7= AL T5 BB R AL 5 A7 28 1 MSB 24k 1 ] USICNTX
=AM 2] SCL_EARJEAE F—AMHAL SDA #ihifik. SCL 7E 75 R BX = i
151k, ERBHO EAUE. 8 T R s e, AL A8 MSB #i &
A7 H USICNTX #2554k 1. &7 USIGE F1 USIOE A7 4 4 1 4 17 2337 B [7] i USISRL
(K] MSB it SDA B2 INA . 15FR USIGE 78 HH BiAF 2% TP 74 MSB Jf HIl i 5 B
USIOE 2% 1%y, SDA FR¥F i B2 B T4 b i = A 1 — IOF iR 44

, P74 STOP

BIS.B #USIOE,& USICTLO ; SDA=output

MOV.B #000H,& USISRL :MSB=0

MOV.B #001H,& USICNT ; USICNT =1 for one clock
TEST_USIIFG

BIT.B #USIIFG&USICTL1 ; W USIIFG
JZ TEST_USIIFG ;
MOV.B #0FFH,& USISRL ;USISRL =1 35Xzl SDA Hy
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BIS.B #USIGE,& USICTLO AR FUVFIAY
BIC.B #USIGE+USIOE,& USICTL ; 4i/7/SDA it il
FEH SCL

EAE SR USIIFG #5558 USISCLREL 7 v LUBE B SCL, W& #k USl
B ORFFIEAR . USISCLREL A7# 4 H 83 Br Wi ik — /NI aa 41 L& i 1) 9 H
SCL ZARFFNARTE T —AN e .

E B OX — A9 F TR IE SCL MR HP R 2 ML 46 e 15 © 49 =
WL sEHdE . 78 F — D IFUA 41 USISCLREL 44 iE K ) H USISTTIFG ¥4k &4 .

sk

EZ AL 12C RGEH US| Bk ae s b4 F . 12C B et i 4k
P 2IAE SDA LBk b fetes. SH— D EALdw - AR s i o Tk
AHFEML = AL B — AN IR o A R gl e USH A gt L 2 ILE BUS
HL A E T H A BUS BLITBE H R« WEREEATE I HAP AR G2, USIAL, #8E
P o T BREH AT LA AR YE USIOE AL F1 USI BEEUARFRERE) BUS, IR,  BKAE & 0
ik USIAL A1 USHFG bridi AL E USH B2 8E 29 30 R B, USIAL Frids
WA B BRATI R o

| 2C Hr it

USI B4 A1 12C #5 2AH 58 1 — AN A 7 ) = FO s A bR &, USIHIFG Al
USISTTIFG. BN Wrbs 254 AR (1) 1 7 FeVFAz, USIHE F1 USISTTIE. 24—
B RVERN, JFH GIE B &N, —ANEAL T WiAs &K = A4 Wrid sk

2 USICNTX 4 0 i} USIIFG # & 47, slifd $iAREE S 0 3] USICNTX i,
1 USIIFGCC=0 i USIIFG ¥ #i5 bril i 5 —A~ KT 0 FIfEE] USICNTX 47, i
B E A

MM HE AR I ] USISTTIFG # & 47, USISTTIFG #2015

15 IR USISTP bl B O, HJ2 USISTP Frids A AH N 1) 4

Die. 2 USIIFGCC=1 i} USISTP A] LLii ik 5 KT 0 [{E 2] USICNTX A7 115 BR EX
%E%Wﬂﬁ%%o

10.3 USI &S

Ediai LS FERn Hohk VIR
USI #0257 4% 0 USICTLO IEAC 078h 01h( PUC)
USI #0257 as 1 USICTL1 /5 079h 01h(PUC)
USE I ehdas il USICKCTL /5 07Ah ResetH1PUC
Ust frih4k USICNT /5 07Bh ResetHIPUC
USI KRS A A7 USISRL /5 07Ch oAk
USI /P TR i A7 o USISRH /5 07Dh oAtk
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USI ZF A7 2 AEAF I 745 20 T-38 10-2
Table 10-2 FAFH(E] USI & f74s

e v BETNEE | RENEE Mkt

75 75
USI #ill Z7 f7 2% USICTL USICTL1 USICTLO 078h
USH BB oRnvh g2 i 25 A7 2% USICCTL USICNT USICKCTL 07Ah

USICTLO, USI #4288 0

[ B 5 4 3 2 1 0]
USIPET USIPEG USIPES UsSILSB USIMST USIGE USIOE USISWRST
rw—0 rw—0 rw—0 rw—10 rw—10 rw—0 w0 rw—1

USIPE7 USI SDI/SDA %% 14 gefr
A NFESP ML, By N BT HE ZE NICBEAL.
0 USI Zhfeoiks
1 USI IhREA 2.
USIPE6 USI SDO/SCL 3% Hffigefr
A AE SP1 RS, S N BRI i AE 11C i
0 USI ZhRETCRL.
1 USI Zhiefa k.

USIPES USI SCLK ¥ D f# BEAL
BNAE SP1 ML, 5 12C B2 S e 76 SP1 AR
0 USI ZhRETCRL.
1 USI Zhaefiske.

USILSB LSB 4fscik#efr
XA 3 O R LA AL 75 A7 A () T Tl o
0 MSB L4t
1 LSB 4.

USIMST  EHLZEFRAL
0 MHLEE,
1 ENEE,

USIGE  Hrth 87t ir
0 B AT KSR AE FRATIN B
1 S B oA RO AR

USIOE  #Esar A RbL
0 ML
1 HrERG

USISWRST USI #AFEAr
0 USI fi#kx T1E.
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1 USI ZHATEARE.

USICTLL, USI #4788 1
7 &

3] 4 3 2 1 0
USICKPH usizc USISTTIE USIIE usiaL UsSISTP USISTTIFG USIIFG
rw—0 rw—0 re—0 rw—0 rw—0 rw—0 rw—0 rw—1

USICKPH  EBhAHALIEFEAT
0 ByREE¥fr 1 SCLK JAyRFI A LIS 2 J o
1 BURHIZRAE 7 SCLK iy M Ar I 2 )5 o

USII2C  12C B A 3fr
0 12C # TR
1 12C BEHRL

USISTTIE START Z#ErlrfEgefs
0  hIkr{E START 405K
1 PWrLE START 414-F 24

USIIE  USI T Wi 2hr
0 hIKrERL.
1 hrER.

USIAL ik ERAL
0  LAhEEREM.
1 fER,

USISTP  STOP £&f-8ltfir
15 1R 4 ORI 24 USTIFGCC=0 Isf 2t 5 USICNTX SR8 K- 0 A4 USISTP 4 [ 3hif 4
0  JG STOP A4
1 STOP 44,

USISTTEFG  START A irbrfr
0  JG START 48 . e b
1 START £&F8e. rh bt .

USTIFG  UST HHEHh ibriL
USH TR 0 HH BT bR S 78 USICNTX=0 I EA7, 4 A2 USTIFGCC=0 It} USICNTX Hr3edk—
ANKT 0 HIME I B 35 B
0 o,
1 .

USICKCTL USI it mas
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7 g 5 4 3 2

1 0

USIDIVx USISSELx

USICKPL | USISWCLK

rw—-0 -0 rw—0 rw-0 rw—0

USIDIVX 47 7-5 KHhBRIEaS T+
000 BT 1
001 BT 2
010 BT 4
011 frT 8
100 BT~ 16
101 BT~ 32
110 & T 64
111 BT 128

USISSELX A7 4-2 BBIRIEHE . AMEAEMNER
000 SCLK (AM#fHI7E SPI #5X)
001 ACLK
010 SMCLK
011 SMCLK
100  USISWCLK
101 TACCRO
110 TACCR1
111 TACCR2 (f& B 7t MSP430F20xx #fF)

USICKPL B4Rt i 3%
0 AREZHREZR.
) NPT T

USISWCLK %A i 4
0 HAIERAL.
1 IR

USICNT  USI fiit¥&ss

7 & 5 4 3 2

rw-0 rw-0

USISCLREL UsieB UsSliFGCC USICNTx

rw—0 rw-0 rw-0 rw-0

USISCLREL  SCL BEJHAT .

rw-0

SCL kA b WA EI 25K, AR B 21—~ START 454F,USISCLREL 35 5% .

0  SCL &Mk, i USIIFG J& &A1 .
1 SCL Z& MR

US116B 16 PLBEAL BT A28 A A

0 SAMAIZAFAFABia, MRF 1925 7% USISRL & AfH ] .
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1 16 WA A AF e e, P RIS 15 27 A7 4% USISRL 1 USISRH & A A H .USISR
bk A3 Rl 16 7.

USIIFGCC  HilihRETE BRI HiIAL .
I USE AR R S A7 . S USTIFGCC=1 H. USICNTX #:5 KT 0 f{A USHIFG ¥ A2 [
BiERR .
0  7£ USICNTx SE# it USHIFG H 30k
1 USHIFG AN H3hiERR.

USICNTX £r 4-0 £ USI AritE
USICNTX {3742 15 B F R0 Bl A 328 FANE 2 o

USISRL USI B F a8l
7 G b

4 3 2 1 Q
USISRLx
i [y s W v W W W
USISRLx  USI BS{ A7 F7a (L T 2F
USISRL USI B & faem
7 6 5 4 3 2 1 0
USISRHx
i [t [ 4 Yy r W 4

USISRHX  UST FEAV 25 A7 i - 19 N 2%, 76 TG HH I I US116B=0.
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L3R MSP430 LWL R TR
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