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18.3 B oottt ettt e ettt et et et ee e ettt et et et et e e e ettt eae et et et et eeea et ee e e nnenan e 177
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CYPRESS o
19 SARADC FRIR.....ceeeeerieeteresisesseseetseesessesse e ssessessesssssssessesssssssessessesssssssessessessssessessessesessensensesassensessensesessensen 178
19.0 B oottt ettt ettt e ettt e e st en et eeen et en st eenan 178
19.2  SARADC HRBRAEE ..ottt ettt ettt ettt et a ettt ettt n s 179
T o Yol -y oL <)== OO
19.3.1 SARADC FZ oottt ettt ettt ettt ettt a et ettt et et ettt et e anaes
19.3.1.1  BumiR\FES RN
19.3.1.2  BATEE oot ettt ettt saeen
19.3.0.3 B B I B R T oottt e s e een e en et en e e eeneee e eeneeea e e eeeenaeen
19.3.1.4  BAEREIANIEIE oo
19.3.1.5  SIHEER oo
19.3.1.6 B =0 11 OO
19.3.1.7  SARADC BT ..ottt ettt et ettt ettt et a ettt a et e st na et ettt et enenees
19.3.1.8  SARADC AEBT R .ottt
19.3.2 SARIMIUX .ttt et et e et eee et eses e et eaeseetsaese e saeseeteseseseseesssesesesesseseatenenesesseesassrenesesaeesasenenesssnenanenes
19.3.2.1 BB BB oottt ettt et ettt et et et et et ettt s et en st et et e e eenennees
19322 EHANEE
19.3.2.3  SMNEREBMGIA
19.3.2.4  SRE AMUXBU_A/AMUXBU_B HUMIN ..ottt eses sttt ne sttt sas s ssn s snenens 185
19.3.2.5  3RE CTBm MH AN
19.3.2.6  FEEEAEEERBIAIN oottt e e ettt et s e e ettt e et ee e s et e e s s s et e st ereseaereeeene
19.3.3 SARREF ..ttt ettt ettt ettt e et a s et et e et et e ettt et et et ea s et et et et e s e Attt et et et e et et et e s et e s et et ere et st ere et eter et etereteras
19.3.3.1 BB BRI ..ottt ettt ettt en e sttt ee e r e eneenen
19.3.3.2 BB BB S oot e et n e et n et n e et e e en et e e e e e eeeee e e e e res e e s eeneeraeen
19333 HMABEEEMESEHE
19.3.4 SARSEQL ...ttt ettt ettt ettt e et e et et et e et et e et et et ettt e et et et et et e s e At et et et et et et et eR et et er et et et e et st ere et eter et etenetanas
19.3.4. 1 IRIEEE oottt ettt ettt e ettt ettt ettt a ettt ettt n s eene
19.3.4.2  BRERRI ..ot n et n e e e e n e e en et e e e eee e eneee e e e eresereeeeeereenaeen
19.3.43  MUEHRTE
19.3.4.4  FBNIBIE ..ottt ettt ettt ettt ettt ettt s et n et en e senenees
19.3.5 BT oottt ettt a et s e ettt a ettt e st s s e et e ettt e s e et s et enaneas
19.3.5.1  FAHELERPET (EOS_INTR)
19.3.5.2 BT oottt e e en et en e eneenaeen
19.3.5.3  JHIBRE oot ettt et a et s et e et et e et e et s et e st s e e et st et enenaens
19.3.5.4  IENIBIERERLEERPET (INJ_EOC_INTR)
19.3.5.5 B BRI T ..ottt ettt n et n e eneenaeen
19.3.5.6 FERIRRI IR ....oooveevceeeeeeeee ettt ettt e s ettt saeen
19.3.5.7  FBEIRTER oo oeoeoeeeeeeeee ettt ettt ettt e et ettt a et ettt et e etes
19.3.6 2O OO
19.3.6.1  DSIFHRELE ..ottt et ettt ettt ettt a et a et a et e et e et st et na et en e s st et enenans
19.3.7 SAR ADC BRZ oottt ettt sttt sttt ettt ettt ettt ettt ettt en et enaeeas
19.3.8 AT IEEARR T oottt ettt ettt
19.3.9 BRI ettt ettt
19.3.10 BT TR BRI TR oottt ettt ettt ettt ettt ee e e
19.3.10.1  SARMUX #EilEEARBL &
19.3.10.2  SARSEQ £EELE
19.3.00.3 JBB BB B oot e e n e eer e e eeneee e en et en e eeneee e een e e en e seeneenaeen
19.3.10.4 JB B RE oottt a ettt aeseeen
19.3.10.5 BT BRI v ee e e e en e en et e ee e e eee et e ee et ee e e e ee e ee et e eeeee s eeeee s e ee e
19.3.10.6  JHR oottt ettt ettt A et et et a et et e et et a et s et s et en e et et senenees
19.3.10.7  BUEIEEL oottt ettt aesaeen
19.3.10.8  FENIBIEEEHE (AIIE) oo n e ees e e s e s eeneeeaseeneesaseneeeseeneenaeen
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19.3.11 DS AETR oottt ettt et e et e et et et et e e e et e et et et e et ettt et et ee et et et et et e e et e e et et e et et et et et eeeteeaeeeeeeaenees 200
19.3.11.1  SARMUX BB B T T ..ottt ettt et s et et a et seae s e st eesesnsesetsteesesseesesnaesenasseeseaseesaseseees 202
19.3.11.2  SARSEQ R ol B .ottt e sttt ettt e e et ettt et ae et et e ettt ettt et et et et eeennaneens 202
19.3.11.3  JBIBI B oottt ettt ettt ettt ettt aet et et et ettt e et et et et et e e et et e etee et e et et et eeeeeaeeeneaeeneeaeeaneeteen 202
19.3.11.4 BT oottt ettt ettt e ettt e et et e s et s et et e et e e et ae s et et e e e s et et et e e et e ae s ettt et et eset e eeseneneeeat e s eneneeteen 203
19.3.11.5 B oottt ettt et et ettt a et e st e e e e et ettt e aenetee et et et et ettt aeae s e s e s e e et et et et en et e aeaeneseres et etasneneneeteneneeneneen 203
19.3.11.6  HFETTEN oot ee ettt et ettt e et e tet e e e et e e et et et et et et ee e et et et et et e et e etet e et et et eeeteaeeae e e eeneeaeeaneeneen 203
19.3.10.7 DS B oottt ettt ettt ettt a et et e ettt et e et et nees et et e s et naesen s e e e et e aeranesnees 203

19.3.12 BB R B E B B I 5 oottt ettt e et et et enen et eereenen e nenns 204

19.3.13 R B R BBE BT B oot ettt ettt ettt et et enen et eeeereeeen s nenns 206

194 B TR BRI aR oottt ettt ettt ettt ettt et et enr e aeeeere et enn e nenes 207
p X R (0 %1 =1 o2 208
20,1 B ettt ettt e et et a et e et et e st et e e e ettt et et e et et et et et ee e et et et et e e et ee e et et e et e eeeeeeeeeees 208
202 (R TEE L EBEMEE] ..o ovoeeeeeeeeeeeeeeee ettt ettt ettt et a ettt ettt ettt e et e e et et et et e et et e e et et e et e e eeeeneees 209
20.3 T EE L R B U I T oottt ettt ettt ettt et ettt et et e et ettt n e e e e et ne et e enenenas 209

20.3.1 TN ettt ettt et ettt e ettt e et ettt et et e eee et et e e et n et et ettt et et e e e e ne et eaenene e et et et et r et eneaneaees 209

20.3.2 B BB T T B BT B ..ottt ettt e et e e ettt et e ettt e ettt ee et e eeneean 209

20.3.3 B T BT L .ottt ettt ettt ettt e et et a e ettt e et et ettt e e e e et e et et e et eneeeeeeen 210

20.3.4 R T 1ottt ettt ettt ettt e et ettt a e e e e et et et ettt e s et et ettt et e e e et e e et ne et e aenenee et et et et n et neeeeeees 210

20.3.5 RBRRPBEER ...ttt et ettt e e et e et et e e et e ee et e e e e et et et ee e e et et et e et ee et et et e et en e eneen 210

20.3.6 B BB AT B0 ...ttt ettt ettt ettt et ettt e et et e et et e e e ettt et ettt eee e e eeee e en et e eenes 210

20.3.7 AR EARIE . v eveveeeee ettt e ettt ettt ettt e e et e e e e et ettt e ettt e e et et ettt e teeeeee et et e et nen et et et et et en e eneaeeeeneaes 210

204 B TR B R oottt ettt ettt ettt ee et eren et e e ae et erere et ea e n et e ene et e 211
p 3 R o 1 1., O 212
D R = 1 OO 212
202 FRBRAERE] ..ottt ettt ettt ettt a sttt et et ettt et e s sttt et s ettt enerenas 213
203 L ETE oottt ettt ettt ettt nen e e st n s 213

21.3.1 B B R T B oottt ettt ettt ettt ettt a et et et n et e e s et er s enenas 213

21.3.2 LGy ==y Lol OO 214

21.3.3 A ] w1 214
21.3.3. 1 BBINTEIEIEI oottt ettt e e et e e en e e ee e e et e e e et et ee et e eeeee e eeneeeaenan 214
21.3.3.2 B T Al ettt ettt et ettt e e ettt et et e et e et et e ee e e et et et ee e et ennana 215

2134 B R BE T AR TR, oottt ettt e et e et e e e e et et s e e ee e e e et s et ee et et eeeeeeeeereneenees 216
21.3.4.1 B T BB I B .ottt ettt ettt ettt ettt ettt ettt et e et et et et e et s e et e et et eneneees 216
21.3.4.2 B R B T BT ..ot s ettt et e e e et ettt et e e e ee e e et et et et et s e e et et eeee et et et et enn e enen et enee et et arenenaeee 216

P =% 2= | B OO 216
22 LCD B EEFEIETN ..c.cooeeeeeeeeicicesteteteessessess et ssessess st sssesessessessssassassesssssesessassessesessessessessesessessessessssensessessesensenes 217
D R = v OO 217
222 LCD EBIRBHABIIZ ..ottt et s e et et s s e et se e et enenen e nereeeen e nenenes 217

2221 DR BT TN ..ottt ettt e e e et ettt e ettt n s eeerene et e en e n et et et et enen e eererees 218
22.2.1.1 PVVIM BIR .ottt ettt et et e et eee et et et et ese s et esese e e eseneeneemtaneneeaseseneeneeeteseeseasens et eneeneenenseeseasenseaseneeneeneerensesaeanenean 218
22212 BRI ettt ettt ettt et bbbt n st ettt ettt e e n st tetetas 221

22.2.2 TR BRI TR oottt ettt ettt ettt et et ettt et et et et n s eneeenen 223

22.2.3 B T T EE BE AT I oottt ettt ettt ettt e et et e et et et e et et et eeeeenetenaenes 223

22,3 LOD BRI B oottt ettt ettt ettt ettt ettt et et ettt e et eeeeeenenaeeees 224

22.3.1 B IR ettt ettt ettt ettt ettt ettt et e et et et e et et et er e e e enerenen 224

22.3.2 T R R R R T B B B8 oottt ettt ettt e e et s s et et eeeees e eeeneees 224
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22.3.3 B R FHBET LCD BIBIIB AR ...ttt ettt sttt ee et e e e e ee e e 225
22,38 B REI BB TR R oottt ettt ettt ettt e ettt e e et ee et ee e r e renaees 225
22,8 BR TR BB R oottt ettt ettt ettt ettt et et e e ettt et et et et et et e et et eneneeeneees 225
p X T oY 1 = L H T 226
2300 B ettt ettt ettt a et e et et a ettt ee et a ettt e et et e et et et e e et et e e et et ee e e et et e et e eeeeeneneees 226
232 BEBRAEIE] oottt ettt ettt ettt ettt e et ettt e et et ettt eeet e et et e et et ea et e eeeeeneeenes 226
23,3 A TR oottt et ettt et et et eaea et en et et et et e e et ea e e e e ren et et et et eseeenenenenens 227
23.3.1 CSD BT JETE ..ottt ettt ettt ettt et e ettt et et et et e et e et et e et et et ee ettt ee et e enenenen 227
233.1.1  GPIO BITHIEE BB MREEHRBR ..o 228
23.3.0.2  FE B A R et Rt 230
23.3.0.3 B BB oottt ettt ettt ettt ettt et ettt ettt et et e et et et et e tee et et en e e et eeaeeneae 230
233,08 BRI B BB oottt ettt ettt ettt ettt a et ettt et et ee e n et n et et e tet et e s en e eaeeeeaeseeas 231
23.3.2 BT A ettt ettt ettt et a et et ea et erene et et et en et ea et et e ene et e e et erene et eneneas 231
23.3.3 CMOD BITTUTEER, .ottt ettt e et et e e e e et ea e s et s e e s et esene st saeestesene e eaeenteseneeesernteseneeeseeneas 231

28 B BRI bbb R bbb e R R e s R e AR R e R R et s R e b e bR e b e Re et eben 233
24,1 B ettt ettt e ettt e et et a et et e et et e et et e e et et et et et e e et et et et e et ee e e et et e e et e eneeeeeeees 233
28,2 T TR oottt ettt et e ettt et e ettt et et e e ettt et et et ee et et et e e eeeteeeeeees 233
20,3 R R R T oottt ettt ettt et ettt et et et et ettt et et ettt a e e e et et ne e e nenenes 234
A4 BLIE ettt ettt et et ettt et et et eeeae et et en et e et et er e et ea e n et en e et eaeneas 235
G EBSY: HRTRFIVTIR cooveeeecece e b e e s b bbb bbb e e b b s b eRe e bbb eaeasasareseseaenn 237
25  BRFEFNTHINIEDD oottt e sb bbb bbb bbb bbb bbb R eRe s r s esenenn 238
25, L B ettt ettt ettt ettt et et e et et e et e e e e et e e et e e et et et et et e e et et et et et ee e e et et eeeteeeeeeeeeeenees 238
25,2 T B D ettt ettt ettt et ettt a et et ettt et et et ettt e et eee et et e e nenenes 238
253 BITZRIHIE (SWD) BB oottt e et st s s e et en e s eean 239
25.4  CORTEX MO P FNIFIEIER LT CDAP) oottt eee et e e eee e s s e e e e eees e e ees e eseseeeeseseseeeenenees 241
25.4.1 I T T BT TE 8 oottt ettt ettt ettt ettt ettt ettt en et ee et n e et en e erenen 241
25.4.2 T T BB LT B TR oottt e ettt ettt ettt e ettt e et et s et en e erenen 241
25,5 PSOCA B A oottt ettt ettt ettt ettt e et ettt et et e e et et et et e et ee et et et e e et e eeenenenees 241
25.5.3 T I FREN vttt et et e e e e e e e et s e e et s et et e e et e e s et e e e et et eten e e et e et es e et ee et e en s e s e erenen 241
25.5.3.1 TE/IR SWD BT ottt ettt ettt ettt ettt ettt s et et ettt a ettt e bt e s s sttt et et et ea et et et et eteteae e et et etetennanana 241
25.5.3.2 IR I I AR oottt ettt ettt ettt ee et e ettt et et ee e et e ee et e e eneenae 242
2554  FEN SWD ZRFRERTR oottt ettt ettt et e et en et ee et et en e eeenen 242
25.5.5 AT SWD ZRFRAETR oottt ettt ettt e et n e e e et et e e e et en e et enaeneeenen 242
25.6  PSOCA SWD TN IE D ..o oottt ettt ettt et et et ettt et e s et st st st sa et ese s s s enan st eseseaetenenenas 242
25.6.1 R T D B BT T BE oottt ettt n et ee sttt et et enn e nees 242
25.6.2 === OO 243
25.6.3 BABTMEL B FNIREE  (DWT) oottt eee et s s s s s s s ee s ee s s seeseeeennen 243
25.6.4 THIIL PSOCA... ettt ettt ettt ettt ettt e et et et et e e et et at et et et et et e et et et et et et et et ete et erenens 243

R = L L O 244
DT R = v OO 244
DT 1 - =5 TR 244
26.3  SYSTEM CALL BUSEIR oottt et et et e s et et eae et e et ese e et ese e et eseseeeeaneseneareseeeerenseneanenaeeeerenaens 244
264 BHZEFATEFEZE SYSTEM CALL woreeeeeeeeeeeeeeeeeeeeeeee e e e e st st s s eee et ee s s s e e eesese st s seeneseeeeseeses s s eeeeseseseeseseenenenes 245
26.4.1 YIF SYSTEmM Call BUZETER < oottt ettt ettt sttt a s e e e et et ese st s eaeansnaseeesenesenane 245
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26.5  SysTEM CALL B #§

26.5.1 T B LB ettt ettt e ettt et ettt et et ettt a ettt ee et nt e et nete e et et et en e neneanenees 246
26.5.2 B R T T T ettt ettt ettt ettt ettt ettt e ettt et et e et ettt e et eneenenenen 247
26.5.3 S T ettt ettt ettt ettt e et e et et e e et et e e et et e et et e et et e e et et e e en s eeeeneeeeeeenan 248
26,58 R T ettt ettt ettt ettt ettt e et et e s e ee e en e e e en e e enene e e nenaees 248
26.5.5 B B T8 oottt ettt ettt ettt r e et e e et en et ee e en s en e enenen 249
26.5.6 BT ettt ettt ettt a e e et et et et e e n e e e ettt en e aeteeeene et e ene e e s et et et eren e neneaserees 250
26.5.7 G R ettt ettt et e ettt n et et et et r e s e e e e et et et en et et et et enn et eneeeere et enneenenenas 250
26.5.8 B BB B B T ettt ee et e et e et e et en et ettt e ee et en et ee et ee e et ee et en s e e e enenen 251
26.5.0 BB B R R T oottt ettt ettt ettt et e et e et et e s ee et en e e e eeneee e eereenenenaees 251
26.5.10  EEETHUITIEBEZE oottt ettt ee et n e e er et en e 252
26.6  SYSTEM CALL IR Bl R 7B vveveeee ettt ettt ettt ettt et st et e e et eeeueeeeea st et et eeeseses et eseneeeaeae et senesseaeseseneesanaeaeaseeesneenesenenens 253
26.7  FEPHZE SYSTEM CALL A A ettt et et et et et s e e e et eses et aees et eseneneeseneteneneenseneateneneneenenens 253
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\

PSoC® 4 2&T ARM Cortex-M0 CPU (43288) MR RIZIHR AR RGITHIRERER, ABRARKARE TRBXNAIREZFLE.
EEATHHRERMEZE. HREANTER. APARENFEE. BANEEIgEIMNEITIAREMEER ARM Cortex-MO
CPU T &%,

i

PSoC 4100/4200 &%=2 PSoC® 4 ZIRE—MNITRBIKER, HIF5 PSoC® 4 RigHEMHRRTLERE.

PSoC® 4 RFIEIFLATHF4E:

= EHEE Cortex-MO CPU H#%

[E 2 Th e LA R AT B B R 3 AR R
EEARENRTEE
SRR RS
RIBFRIENNEEE

ARICHHFMAAA T PSoC 4100/4200 & & BN INRERBRRA LI A RBIZ ARG R .

I
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=4 CYPRESS

1.1

87323

1-1 B7R T PSoC 4100 HY R GHEE], 1-2 877 7 PSoC 4200 B R SIEE .

1-1 PSoC 4100 R&HEE

CPU Subsystem
PSoC 4100 —
Cortex
32bit MO FLASH SRAM ROM
Upto 32 kB Upto 4 kB 4 kB
il 24 MHz P P
AHB-LIte NT/?S-I-IRM(EJNITX Read Accelerator SRAM Controller ROM Controller
System Resources it i E it it
Power i
Sleep Cortral | System Interconnect (Single Layer AHB)
POR\NICLVD Peripherals iE
REF | BOD
PWRSYS ® Peripheral Interconnect (MMIO)
NVLatches
Clock
Clock Contral FURIEuEt r o
WOT Analog < 5
MO | IO - é 2| |z @
5 SAR ADC c %) o
& : alle||o|[8]]E
> (12-bit) O 2| 3 o
Reset i : S d 8
Reset Contral O
XRES g ~ % =
I0) X1 ﬁ N
Test Eg
: A A A
DFT Logic
DT Analog Ol ez CTBm I I l
—HH— | 2x OpAmp|LI H Port Interface & Digital System Interconnect(DSI)
\ | A A A
; v v vl v v
Power Modes High Speed VO Matrix |
Active /Sleep
Deep Sleep ¢ ¢ ¢
Hibernate | 36x GPIOs |
IO Subsystem
PSoC 4 ZZHIRARSEFH, XH4S 001-86886, hRA*A 17




CYPRESS

1-2 PSoC 4200 ZGHEE]

CPU Subsystem
PSoC 4200
SWD
Cortex
32bit MO FLASH SRAM ROM
@ A Up to 32 kB Upto 4 kB 4 kB
AHB-Lite le/?g-l-ll?Mgl\flTx Read Accelerator SRAM Controller ROM Confroller
System Resources ii iE iE ji
P .
% System Interconnect (Single Layer AHB)
POR \N]CLVD Peripherals ii
REF | BOD
I\T\\;\ER&(S ® Peripheral Interconnect (MMIO)
aicnes
1L 1C 1L A A
Clock Programmable Programmable — _
Clock Control . . 14 o
WOT Analog Digital g E
MO | ILO - E 2| |z @
+ o
] SAR ADC UDB | .. | UDB al[5]13]]allE
- (12-bit) O @ & O o
Reset L = 8 all 8
Reset Contral O
XRES g N ® =
O X1 x4 é N
Test wn
DFT Logic 2] A A A
DFT Analog @) —— ——
—HH— | 2x OpAmp|LI H Port Interface & Digital System Interconnect(DSI)
|| A A A
; y Yy VY b 4 h 4

A
Power Modes High Speed FO Matrix |
Active /Sleep ¢ ¢ ¢
Deep Sleep
Hibernate | 36x GPIOs |

IO Subsystem
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1.2 4

PSoC® 4100/4200 B8 AT EE4F 14 -

B 5ik 48Mhz, 43 DMIPS Y 32 {iL Cortex-M0 CPU,

S EREERTRE

%3% 32 KB Flash X 4KB SRAM A 7F

B NN AR SRR PWM, ZIFEAAIR
HRIZTEX R [E 2 ADC #24E

B —NIHEFHEBEYIRINEER 12 1 1 Msps ADC

B BT FBLLEEEENE SAR ADC MINEHITHEERIE
HiKS

B FMEIhFELLERER

B AN I{ER SPIUART/I2C STRSHEONSEITE
{EHR (SCB)

B ONARIEHFIZIEESR(UDB)

m  CapSense® & LCD JRE)

B [XIh#EIEITHER: Sleep. Deep Sleep. Hibernate %
Stop

B SWD &mIERFRET

B £[E3#F PSoC Creator IDE TE

1.3 CPUZR%
1.3.1 FRALIEES

PSoC 4100/4200 & &K% O2—NAIEITE 48 MHz B
32 fiL Cortex-MO CPU H#%, FHARINFERIERT ZHIRT
MIEBHITTHE. EBEFER 16 LI5S HALMIT
Thumb-2 IESEMTH FE, BtEERERBEBRERSE
{LLF Cortex M3 8 M4 B SE S EELTESE .

PSoC 4100/4200 & CPU EIFtE&— /L 32 [IZ55RE
A HRRE oL ES .

1.3.2 HhlpITHss

PSoC 4100/4200 #J CPU FRZBE&—1XH# 32 [ Hli
BMANBREDHEEEHEE (NVIC) Fi—A T Deep
Sleep &3\, F MREE 4L FE 28 0 oh B IR B2 551 88 (WIC), PSoC
4100/4200 4§ Cortex-MO CPU & #E—N Al it A iEH
BIHE R #R A R ETEN o

PSoC 4 R ARSEFA, Xi44%S 001-86886, hA*A

1.4 AfE

PSoC 4100/4200 AEFRZEIET Flash 1 SRAM LK
B8535 REERFHEER ROM,

1.4.1 Flash

PSoC 4100/4200 K] Flash 8 &—15 CPU KHiEE
B9 Flash f0iR 88 K&K 1935 E)ATE . PSoC 4100/4200
B Flash RTLLSZHIZE 48 MHz B \a)BtE h— N E0T 5
(WS) M7E 24 MHz RPAZEEERF. TR, Flash
SR 2E A LS 85% KU B BB SRAM ihEltEgE. oy
Flash /] LA# FA skl EEPROM #21E.

1.4.2 SRAM

PSoC 4100/4200 ) SRAM R7ERTLZE Hibernate #&3
BEIRE.

1.5 ZRGEHE

1.5.1 BihEZ

PSoC 4100/4200 WIFI$h RGBSR EIRES (IMO)
AEMRIRIRFHEE (ILO) UR—MIMERETshiED.

FBEA+2% B IMO £ PSoC 4100/4200 FIERET4hE) F 2
AT$RIR, IMO MIBRIASRER 24 MHz FHALAE 3 Z 48
MHz BSEEIALEL 1 MHz BB 5B, IMO FEZANMTE
AT AR EIRZ A F -

ILO E— M EERIIE. EERERRNIRES, TEM
F=4% Deep Sleep B TIMETIERE . ERIETENSR
A 32 KHz, 1EEH £60% .

WATLLUEIF SIA—NSEEM 0 F 48 MHz BOSMERET iR &
£ IMO =4 F§F PSoC 4100/4200 IhEE/ESRE T4 AT .

1.5.2 BERZ

PSoC 4100/4200 {£FEE ) 1.71 # 5.5 V Ay SN SRt .

& T ERINEY Active #83, PSoC 4100/4200 #5 LI
FEHER: Sleep. Deep Sleep. Hibernate #1 Stop = .
Active T, CPU &TFEITIRE, FrBINAeiEs .
Sleep ##X T, CPU EAt§fi{z1k, CPU =1LIE1T. &
Deep Sleep #®X T, CPU, SRAM MUK =iRIBIELATIREF
RE, ERGRWXA, REFHFZ, REIMEEIT
Hibernate #RX T, {KiERT$HtHEKH, KEIMNEIFLETIT.

PSoC 4100/4200 R EZNAMEEFADHEATIH
TEFEER THIHENH .

1.5.3 GPIO
PSoC 4100/4200 R EIEA GPIO & B LU N4FE:
B \NRRBIREIER
LI e S A |
B AR RIS HRERR
19



B ALEERIEER
B RETA UEME
m  Capsense & LCD REIZ#

GPIO BN 8 NmEMZMNKEO. FRA—I =R
B /O BRI AEERTREIEIERIE—1 110 ERNSNMES
BZEEH. BENFEIMEIEHE thEEEM.

1.6 TAIRIEHFHIR

PSoC 4200 &1 &4 UDB (GERAHIFHEH) &k, &4

UDB B &4 BRI RIZEE . RLAFRM PLD iZ4EIL

RREHWASEE. O UDB BEMARFERGEEE
(DS HIRIYIIRELEMILERR UDB [£%51. @i DSI AL

RES MIME Rk O E#E| UDB &R,

PSoC 4200 i UDB B&EFIRT LASCELERIRNIZEE . FiohY

Timer/PWM Fi@{SHE0, 514 12C. SPI. 12S & UART &,

SEE, PSoC 4100 %% UDB.

1.7 EEINEEBFEHFR

1.7.1 Timer/Counter/PWM &R

Timer/Counter/PWM &R G IE AN 164 B BAK & A ]
RIZHOIT RS, XL BR BT LR ITRERE. B4
BEREE—NMEREER. N APSERUR—LEER
HEHR. BMERSIHENMNATRENEX, TXE—
MEBMANES RBEHEESHENTLRENRES.
Timer/Counter/PWM #&RiF X 3 RIFFPWM, Bf b
S8R, TARENLPWM AR IE R RIS EINEE

1.7.2 HBITHBEER (SCB)

PSoC 4100/4200 B & ™/ RITEEHER SCB, B— A
BLER) SCB AILASLE—/NBITIEBEEO, W 12C. UART
g SPI,

&4 SCB XU TIh8E

m FRfE12C (%) EMNED

B Frff SPI EFMEO, ¥ Motorola, TI F1 National
(MicroWire) &=z

B ¥R UART Ik 2%, ¥ SmartCard iEF25
(1S07816) . IrDA & LIN 1#3

B 5H 32 FHEEM EZ R SPI#112C

1.8 BHRYS

1.8.1 SAR ADC

PSoC 4200 8&—/\AECE MY 5 1 MSps RAFZERA 12
{if SAR ADC, PSoC 4100 5—/ X #F 806Ksps AR
12 i SAR ADC, "iEATIEET ZHEINA. 1tk
ADC B E M getafrtiE: MEFIRE+0.1%, HoIELki

(INL) /MF1LSB, E73EL%M (DNL) /©MF1LSB, &
Bt (SNR) XF 68 dB.

20

Lt ADC 2t T 3 MAEREBES 2% (VDD, VDD/2
1 VREF) UR—/MET GPIO EHMNIIINTRESE,
ADC jBit—1 8 BiERFFIEE (Sequencer) ZEIZF|—Lk
EEWER, SNBIENEIRE RIS FIIEEHT
ZHENTTRL T CPU FhlrAR &S ISR .

1.8.2 CTBm #&iR
CTBMERBIEA NS E A RIENS R ERAR AR
—ANFXRET . XA MEEBARF B AT TIEEE B RHIE
No. NMERAIBITEH, HLCTBMBERAILSIMARIER
MR BARRLLRB[INE. ERA—LIMNBTHEG, T
ATASEEIPGA, %}:T:—;E/FF%%\ EOR 75 LA K PR 4 2 R 2R
(Trans-Impedance Amplifier) ZFIh&E

1.8.3 {RINFELLEES

PSoC 4100/4200 #+ B & A A L{EF Deep Sleep #a
Hibernate 3\ TRRINFELLE S, XESRKRIIFEERXT
BN 45 30 22 e et s S T A (5] B ] LR 5 M 45 SN2 B R /K T
BB

BIRAURBETEEE
REBES.

1.9  $FFRINEEIME

1.9.1 LCD IEzj

PSoC 4100/4200 B &—NAJLAGEENZIE 4 4~ Common #0

32 /™ Segment B LCD 1&#lg8. HITFHIRAIFERATEEF

AR (BMFEHEESE PWM) REEIRE) LCD BIEE
(Segment) MAFE~ERNER LCD BE.

B, i@id AMUXBUS kBT

1.9.2 CapSense

PSoC 4100/4200 & &8 & —1#Rk7A CapSense® FITHAER
AT EE HiF'_IL/UFIJFﬁ%%aﬂ’]%é##lﬁﬂﬂtﬂ’ﬁﬁ’ﬁsﬁ’ﬁm
MEiREE., BEFRE. PSoC 4100/4200 &iE CSD
(CapSense Sigma-Delta) #RR7EFF BRI GPIO E#BSCE T
%t CapSense INRERIZHE, HiRME TEEAIGKEES. H
CapSense INgE& BFE AR {E, CSD EHRAPMEA
IDAC tERT LUER—RRAIRIER .

1.10 4mIEFDAIRA

PSoC 4100/4200 % #&iBid /5 EAY SWD (SBITZ4IEIRER)
EOZHRIEFIEAIIEE. PSoC Creator IDE #{EHEH T
%t PSoC 4100/4200 11%3’1 EHEEFMBLTE. It
SWD OSSR EME=FTAEEHE.

PSoC 4 R ARESEFif, %S 001-86886, RRA*A



2.1 X

A fELk A Elhttp://www.cypress.com R3XEBPSoC® 4/ RiREEXHF, S8FFIIFITS. BARRIE. MAFEM. PSoC
Eifl, TightLink 3R ZHEME/ENREFMN A X IFER.

AFahttp://www.cypress.com/support/ S #ZITHIE 1-800-541-47363K 15 M A E A X 3.

2.2 @A

Cypress £ R BEHPSoC CreatorfE AR KM AE . BN iEERHAINEA http://Imww.cypress.com Bl
BRHEERTEETIRREBAREA, CEERTEMEREAECHENEEEH.

2.3 FEEH®

ATLLBIT Digi-Key. Avnet, Arrow X Future 3R1GH A E M. Cypress L BAIEEEMBAKRINF L PSoC I HER
FREH. C MmEFSIMMIME. 1EiHIE Cypress AL RIEMILE http://www.cypress.com/shop/. #EZ&EH T m& PSoC
(Programmable System-on-Chip) B LARI 5SS B &5 B 515& .

PSoC 4 R ARESEFM, LS 001-86886, ARA*A
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3 N HH L5

FXHERAEUTLBSAE:

m BEA: R F157
m EEB: PRAERRSE £ 250

m BEC: GMHERG F4URN

m BEED: RGEERE F 4R

m REE: ¥FRE F80W

m EEF: BURGE F174W

B BEG: FREMEAKRSE $237TH

31 FEAR

ATHERE, AXHENARETEUREMNET R NER.
B BE - NMENIERE, MAFRERMAERS, FHAENSE, SHIRE~RI%EM.
BT —

u NRAFESNTENET . XLEMBERHRLSAFENSSIMERNER.

3.2 MHEYE

BRT AR, ANXAETH#HSEXTRERMXFIER:

B E-MERMETF italics, ARKREENIERERIHEF.

B E-HERRMATE, bolditalics, FARERANIERDIZFHAIE,
B FE=#E Times New Roman, FkKXRER.

B FEPMHE Courier New, ARZRRHIKE.

321 HESR/NE
BERATEIEN: PSoC® 4 Registers Technical Reference Manual

3.2.2 ¥=EF®
FrRTAHIRFENREFEEXRES, MINSEEEh" (Flan, '14h3i 3AN) F+75idtdls, BTl A—1N0 XAT8E
R, C HBAE. —iHHI%FM/NED” (fFlan, 01010100b’'8'01000011b") . NE—Mh'E bR FEEHiFHHIE.

22 PSoC 4 B ARSEEM, XIS 001-86886, KRA*A



% CYPRESS
+ thedded in Tamormow
3.23 Efu
UTRIEFRRT BRI RN
=31 B4
s By
°C BRE
dB 20
fF Kk
Hz it
k F, 1000
K F, 2M0
KB 1024 ¥, KAA—FFH
Kbit 1024 tb45
kHz Tz
kQ TFRRIE
MHz bS53
MQ JLRRAE
pA Mz
uF ™E
usS (€
pv R
pvVrms MR IR
mA ZR
ms =
mV ZR
nA MR
ns 2HFD
nv Mk
Q Bk 8
pF 587
pp TSI
ppm BARNZ—
SPS FR—RRH
o —MRERE
v REF
3.2.4 ZEEEIE
YERE T b
ABUS R R 2%
AC ZME
ADC AR
AHB SRR, —Th ARM BUEIREMRE
API NRA%wIEED
APOR HEHL LB S

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

HELER
TEiE pod 3
BC TiBET ¢
BIFC EEH S IR Th A 15
BINC PEAFALSCEN Y To ik
BOM kiR
BR e ES
BRA BERAERIA
BRQ BEIEKRIIA
CAN Yt 2 B M 4%
CBUS LLiRsR Bk
cl PR IVETPN
CMP beiR
CMRR HARHDHIEL
Co plig vk faa]
CPU FR o ghIEES
CRC BRI TR IR
CT FELERTE)
DAC HiRsE i
DC B
DFB R RS AR R
DI HF S BURIA
DMA HERAFE
DMAC BENFIH DS FHR
DNL =53kt
DO HF ok B L
DSI HFIESEHK
ECO S ERERIR
EEPROM | EAW[IEFAT]4nfE RILEHEES
EMIF SNERMIEREO
FB Ri%
FIFO Seit s
FSR wiEE
GIE £EEOERE
GPIO WAL O
12C PAIEREE Ak B BRI T 8L
ICE LR IR E
IDE ST LIFE
ILO AR RIS 25
IMO MERE RS B
INL RoIELkiE
110 L PNL b
IOR /0 3%
Iow lle}=;
IRES Mip LB BN
23



= =

IIII !

S LAY =_!§ 8 PRESS
+ thedded in Tamormow
ERRIE pask ] Rl T
IRA TR ETIESKIA SEO %0
IRQ i AR SR SNR ERELE
ISSP TELk B ITYRIE SOF TSk
IVR i [E] = 15 sol B HIA
LFSR KM RGBT FRE SP HEMRIRE
LRb B EWEIR LR SPD EELLRNARAIAR N ZS
LRB EWEINFTS SPI BRITHNER R EE
LSb S IREC4EL SPIM RITINEREEEEM
LSB RIEMNFD SPIS RITINER ZEEM
LUT EEE SRAM ERASHEN AR
MISO EANE SROM SR
MMIO T EERARGT YA /4R L SSADC BRI RR R RS
MOSI FHMAN Ssc % R GHE
MSb R taE SWD BITEARR
MSB REAFT SWvV B
PC EFi g TC &I
PCH ERitHEs D EHIART
PCL R EER TIA PSRRI
PCLK EEEE N UART BRASSEBELERE
PD e uDB BAHFER
PGA QE e usB BABRITRZ
PHUB IMEEE LR USBIO USB I/O
PICU i O HP I B T VCO B I HIRS 25
PM RiREE WDT iR ES
PMA PSoC Ffi#s ik WDR EITREN
POR lal::h -1 72 XRES_N SNBENL, RBH
PPOR FEif LS
PRS BB R AL FS
PSoC® ARt RS
PSRAM {RERZSTEREM TF L& =S
PSRR BRI
PSSDC B R REAR G ZsEE
PVT HEBERE
PWM Bk e B
RAM RE#H 77 BN TR k2R
RAS ITHb b S
RETI rh IR ]
RO kiR
ROM R
RW =]
SAR ZREI R & a8
sC FXBEE
SIE BITEOSIE
SIO #5100

24 PSoC 4 B2 ARSEFA, XS 001-86886, hiA*A



thu4hiE2E (CPU) &%

EXHAEFBEUATES:
m Cortex-MO FRRAMIERE 25 26 7T
m Fif $E31:

ARG 544

CPU FRGHEHHER

SWD/TC

Cortex
MO

48 MHz

FAST MUL
NVIC, IRQOMX

System Interconnect (Single Layer AHB)

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A 25



4 Cortex™-MO0 &Iz

PSoC 4 &&—4 ARM Cortex-MO0 Z3285. Cortex-MO SIBEEET—/MEIhFERY 32 M IREE N, X3 3 k. BEEM
FiESEET (B4 4GB AT SHE7EEZS1E) & ARMVE-M Thumb $§45; BITEE T —&RARREIESM— M REREH
BTEHIZE (NVIC) o NVIC A ASEIRER A R HAREIR

Cortex-MO & IE2S R CPU #%45h, EEIEREREDEITHIZE (NVIC) « AFEHIEEREE (SYSTICK Timer) #1 iR
REF,

AETNIT Cortex-MO LS M— MRk, MBEXNHIFMTE, HSE (Cortex™-M0O Devices Generic User Guide) 3k
{Cortex™-MO0 Technical Reference Manual) , HRJMMILLE http://www.arm.com E3KE.

4.1 4§54

PSoC 4 Cortex-MOALIEEE BN T 4514

B FH. HE BRSE, ET8ir/16i MCURBRIFE
T1EMREEIA0.9 DMIPS/MHz . XM TRESEFPUTRE . FRINE.
FHThumbis S . XAESRBEEEMIEHEENFIAE.
ERBFEESPEITHIZE (NVIC) . NVICTTHR A H45%E F BTiERT.
SEAHER BE

o HBTERK (SwWD)

o Bi& (Break points)

o  WMES (Watch points)

26 PSoC 4 R AREEF, CtE4wS 001-86886, RRA*A
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=
==7 CYPRESS

t thedded in Tomormow™

42 NEHRTFRSIEHE

|

4-1 PSoC 4 QIS F R FGHIERE

DSI FRER
[El 22 Th i - B

Cortex™-MO0 4hFR2S

REBERTES '

Ll

ARM Cortex-MO0 SbFESE
ﬁ

A
v
RGHE
A

) 4

WRERD (<€

SEBMEFEETRE

RELE
(BEAHBZER)

4.3  Cortex-M0 IR 2ERY(E

Cortex-M0 22— 32 i g9AbIEES, RA 32 MHIEIRIER . 32 MHIFFEM 32 (I FESRIED, HXHFARES 16 iL Thumb

E4 MRS 32 L Thumb-2 544,

Cortex-M0 %35 /EiE: %E#EX (Thread mode) F14biB#ER (Handler mode) ,

4.3.1 Cortex-M0 A IEBEHNI%F 1785

Cortex-M0 IR EF 16132 FEE (FIFENRL-L) -
B ROtoR12-BAEER.

B R13 - ##iEE (SP)

B R14-#EEER (LR) .

B R15-fEFIHHE (PC) .

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

HE—FBEN 32 iFEHS

27



Cortex™-MO 4B 2E

% 4-1. Cortex-MO A IR N5 5 1785

—

=—) E:;YPRESS'

R SR o S ifE Wik
- RO-R12 2HEURRIEN 32 (LBRFFS.
RO-R12 S = RO~R7 AT 15 H1E; 18 R8~R12 (XA ER5 551
HeRIES (SP) EHHE RIS,
o Cortex-M0 4bEEE % #5FEMHEEIESH: THEREIESE (MSP) FUdHISHEREIESH (PSP).
MSP RS | [x00000000 | e gz, CPU R MR sh—FhiEHARS .
EIRER T, H72E CONTROL f) bit] 1SR T 4BTE ARSI -
0 = EHRIRE (MSP). XS E{IEIAE.
- 1= BHEHEEHES (PSP).
PSP RS [0x00000000] | 7eshsgisston, (RfE P RIS
BT, 2SSt 0X00000000 HI{ENELE] MSP i,
e HESEE (LR) 2558 R4, BRETER. ANARANSSOEREE. B
LR RS A B, LR HfE2 K480,
BRI ME (PC) 254SE RI5. COALMERI. B, LEEESE
PC TS [0x00000004] | # (iriit: 0x00000004) HIEMEE PC. M {&EH Bit{O]7E S LA MEiE EPSREY T
f, BAFHT.
EFRASSEE (PSR) 53 MEERAA TR
. KBRS S5 E(APSR)
PSR MRS A BT RS 552 (EPSR).
IR A S 72 (IPSR)
APSR TES A RSB 75 (APSR) B ST EAES B R e M AT,
EPSR Hig RE® BITIEF RS E 2R (EPSR)E S Thumb K7 L.
IPSR Qg 0X00000000 | HEERRAESHEE(PSRES LA FMRSIEF (SR) MEEEHE.
PRIMASK | WS 0X00000000 | HABRmEGSE (PRIMASK) AIRLLHI A AT B 0 S 0% .
CONTROL | Ai%E 0X00000000 | CONTROL %7 S5 s AL TB A LA T B Pl HOHEE R

a. WIAELEEXFLIEER TEFNITERESRIFEXEE. BiliFR TS ®HAR.
b. Bit[24]2 Thumb RZS6L, BERMNELRIEER bit[0]inEkiH k.

# 32{If PSR, 3NFHERNMUBDERERFMN, Wk 4-2.

%% 4-2. Cortex-MO PSR {4 &

i PSR HFs% FFR

IhEE

P

31 APSR

PERRE

30 APSR

THEIRE

29 APSR

BB AR

<|O|N

28 APSE

RS

27-25

*EE

24 EPSR T

Thumb JRZSHL. HHEAFEER 1. HTAR 0 (FE Thumb KE) B, HITHESES
¥ HardFault 5538 E#FE .

23-6

*EE

3m
JE
i
dJjn

5-0 IPSR

BREAIRERS:
0 = Z&FEER
1= %8

2 =NMI

3 = HardFault
4-10=1R%
11 = SVCall
12,13 = 1RE§
14 = PendSV
15 = SysTick
16 = IRQO

47 = IRQ31

28
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-

"CYPRESS

N AEFEE MSR 8 CPS 42 PRIMASK &Y
bit[O|{ERZ LK EFFRERE. X Bit[0] = O K, fF&E

88, % Bit0] = 18, ZIEIBMARIERENEE.

KT HETRIEAEN R, BESEFEHET.

4.3.2 #EEK

Cortex-MO0 S IB 25 37 1A MIRIEIR R :

B Z72ER (Thread Mode) -BTFHITRRIER.
HELIEER T, H7238 CONTROL Y bit[1[iTHE
CPU f f EitkiE4HT Bt iEH6
O 0= MSP £ CPU Hui{E Vst
O 1=PSP £ CPU HNuilfE Ay Igst

m  Q1E#ER (Handler Mode) — BFAESRE. &
LR, CPUXERMEH#ERKIES (MSP) .

BINERT, SIEERER MSP. EZIEERT, W

TR IRE PSP, REZEFER MSR IESHS

7785 CONTROL #J bit[1]iXE A 1 BIF . (BEFEFEHN

2, YEXUEKIgEE, SO MSR £4SEIEMER

— ISB 6% . XM AR ISB 2 FHIESHITRHE

FETHOHERRAE ST

LIPERIGLER MSP. Eitt, EAE&ERXT, CPU

BRI HEITEEE CONTROL HIS#R{E. SEdEAM

IREHHIS BEhE#HHZEHERE CONTROL,

433 1%

Cortex-MO #1T Thumb 1§45 . T T FELAA
B Thumb 354 %, 155 % (Cortex™-MO Devices
Generic User Guide) .

IESIRIERATUURE— ARM 7588, STENSEIETkiE
LY. BEMBRERHITRIER, B BERRE
EBREESRP. —EIESTEEMA PC 3k SP ER®RIE
W B FRR.

2 4-3 Cortex-M0 1548

BhietF L%

ADCS AL E

ADD{S} | mn%

ADR BET PC xR AIHER| TR
ANDS R 5#4E

ASRS BERAE®

B{cc} BhES{E &}

BICS LB

BKPT =

BL GikicEed-nled
BLX T HEIERY B E Bk
BX (B HEpkEE

CMN LB fE

CMP [

CPSID ERACIERRIRTS, Bk
CPSIE B IREIRTS, (FRETMA

PSoC 4 /MR ARSEFH, XS 001-86886, hiA*A

Cortex™-MO0 4hFREE

:pRE S [

DMB KiENEFRE

DSB HIRELSRE

EORS Sk

ISB RLEILFRE

LDM mESNEERE, hRlzEikigihit

DR METF PC xRt - HEs
AEmiEEs

LDRB AFHMEEFR

LDRH AEFMEREFFR

LDRSB | BAMSHFELMEEER

LDRSH | BEMSHEFEMEEESR

LSLS BEA

LSRS ZEAH

MOV{S} | f&i%

MRS Nk EERRRABAEER

MSR NBRESERERIFHRESFEHR

MULS Tk, 2(ERME

MVNS E|S

NOP TiR{E

ORRS B4k

POP L%, BHERFHATHANEES

PUSH E#%, BEERTOASTENEK

REV REFEANFHIRF

REV16 | RESFFEENFHINF

REVSH | REGMNSEFEANFELINF

RORS TERE

RSBS KRB

SBCS LR

SEV EEEH

ST™M BHEIEER, HoEREthhE

STR BEERIEATREFM

STRB HEEREATTREMR

STRH BEERIEALTREFME

SUB{S} | B%

SvC A P AR

SXTB FETRFD

SXTH S RYF

TST ETNArZES

UXTB O RFT

UXTH O R*¥F

WFE EHEH

WFI EfFrhity
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Cortex™-MO 4bFE2E

4331  HURSF

EXSFHEEFRS, FEXSTRRIE (kAR R AL
5 00) AFH—NMFERZANFRHEGE; FEFEIFFRMH
e Gt RIRAR 0) BT XEFHEE; MNED
Vi a) Al 2 AR ATk .

Cortex-MO &I EE A X HAEXT SRS 18] (EIAEST
FHEMEAE], EZ% —1 HardFault § 5.

4332 FrEsEk

PSoC 4 Cortex-MO &3283K/if (little-endian) 1§
R, IEFZFERPREENEDERERKILE, &5
BYUFHERERSHIL.

30

4.3.4 RZTHERTES

RGP HAEREE (Systick Timer) &£/T NVIC 51, AT
FHE SYSTICK BE. XNMEFEAHAERIERZNAR
FH. LEMSBEE—MTERMN 24 AEFESR OF
BiHE) . REHHAEREER Cortex-MO BRI EBAT
$ER ELAT IR

4.3.5 ARk

PSoC 4 ¥ #—/ SWD iFikiEn, 4 MEGESF 2
MMEBELHIFE, UAEAFER. F1E550REME
REOEY

PSoC 4 R ARESEFi, %S 001-86886, ARA*A



T RN REAFHERZRAEMRES . £ PSoC4FH LFRS (SoC) L, F ESMES CPU EIHER—ARRE

RhEiskTTR . PSoC 4 AHEIALIEFMZELIBREE— M E—HEER.

51 454

PSoC 4 i EHIN T4 :
%3k 32 4 Rl

SFRE PR A AR

52  FRETAYSCER

IRQO

5-1. REEHIERE]

WEREFEEHIE(NVIC)ER T ARM Cortex-MO & IE3E b, BT SEIRAHRAY FHAE IR
AIIEIFIRFE Flash 8 SRAM FHJEIEFR
BANPUTATECE APNFPE SR (0~3)

TR MRENE: BEEINEEFRTFES DSI R

Cortex-MO Processor

vy v

IRQ1

Interrupt
signals from
PSoC 4 on-chip |
peripherals ‘

IRQ31

\ 4

Nested
Vectored
Interrupt
Controller

(NVIC)

Cortex-MO0
Processor Core

& 5-1 iR, PSoC 4 X#5 32 A il (A Cortex-MO L IBR 4 5 E, REBEREET)
(NVIC)SEE BT ARM Cortex-MO 203825, FILASEIIBRAIHETIER . NVIC BN TINHE:

W R/ E AP

HE4E Cortex-MO AL IB2E 4%

T EI BB R SR L IE
RHTHHRE

RGBS RERERE. BB

PSoC 4 ZZHRARSEFM, XH4S 001-86886, hRA*A

. BXEEEPRTHTHIRE
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53 HEFFFENITIERE

53.1 PSoC 4 g i/ R EALTE
ABHEN B FENLIETIE.
LRl ER, HEAWHAREE NVIC, FHiEANER
R7ES, % CPUAE. NVIC HIE CPU &ixmhBiEKRE
SMEEHRS. —B CPUEKEIRE NVIC B ETER
EEMEERS, MBS LT (BRSESE. 2F
THERES PC MNEMFERR) EAER, FAEER (B
#5-1) FHESHREHRSHENENSELIEEFLL,
BRI HREIEER S ELIBEF I ST R ELE
2. —BERSELEEFNIRE, CPUBXEELE
R RRIP T ERICGHITHRRIE, EEMN DR LE
PITIER .
INER—A BT EZE# CPU NRZAT NVIC XIEUE — b
BrER, & NVIC REHENR] S A hifiEReT, HE
SIHMEREPEEMLER, REEmSHAERTE
HEEHS LiELE CPU,
CPU st S EEANE S hEfAIEMER . §NSEEHSX
ME—ERERS, CPURESERSIZNSEIEF
HEHIT.
A EZ PSoC 4 hili iR EMEBENE, MERNTHR
NVIC, i5&% (Cortex™-MO Devices Generic User
Guide) FHIAEXE NVIC, FEiiEiELEss,

532  EYEehBiRIfO R
[ 5-2. B3 rhitf
int[x] [
CcPU «—int[x] is still high
Execution ISR ] ISR .
main main

State

5-3. Rkopehn

% 5-1. PSoC 4 R EE%

7£ PSoC4 /1, NVIC AIZ#FE Ehirfnfkom . & 5-
2 F0[E 5-3 533 2 B PR BrAn fkod R ET A TAERIEE . 1R
W ESMREAEERRES, UTEGHFIERT

B S A B 0 Bilom P BT A AL FRIE 2

B YRR L SR, NVIC BICF it hEnER. HiX
FETEARM CPU B, BEATFIERRES.

B NVIC BHEEEHS RPEIFERES —ELES
CPU. & CPU FIRHITLL BRI BT ARSI,
FRIET R IR A TN AR ENIR TS

m ZAEEFEHEF, Y CPU HITSEFEARSIER, s
WES AR, NIEEPE, HBEXITHEHRS
Br (LA 5-2) . BUREERESTIEAIEEKES.

B FERORFETR, & CPU ITHEIARSIEFHITIEH,
MRAHCPHETEREE, ZPEHIER BIEES
MR E WIS R A—MERIER) , LR
REAEERIFIRES, HaTPERBREFEREN
GreTCIBEER M (WE 5-3) . MRRBHWF
W7 2 HE U] e g N JE SR RIS .

533 HBEMERX

PSoC4MIRERER (WK 51 RETHERENA
Ofbit. HESELER, CPUSNFEEERTEE
NEEMAOMLE, HRITHENMRSERF.
EERS-1H, NEMUFFEN 4 M FHESRGEEMNETA
SRAEIL EHRIES (MSP) |, MIERERE. &
PSoC 47, AFPAIERFHNEIME, BEAE
VECS_IN_RAM £iI(CPUSS_CONFIG[0]) , E#EZFFE
{R7E7E Flash i 2 SRAM FHjEIE R

B VECS_IN_RAM = 0: iR Flash FHEER,
AR 0x00000000, MEERKFEEHEAND
Hodik, FTEIER Flash X483,

B VECS_IN_RAM = 1: i&{ZR7EAE SRAM hi[EE
F, i2iatbitJ 0x20000000. 25 ATEE 184
SRAM KIEI2%, FAHEREEAN Ok,

MESER (BEHS: 1~15) HitHESR, HEER

BRET.

MEFHIR (REES: 16 ~47) WiFMES, 5%

PHRET .

BE RBEXR HHR Rt ThaE
He

R HER R Eihht .

i 0x00000000 — [1& | 4 it e s o e e
o | I GES, HUBXEH T MRRMZED)
0x20000000 — [E=
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L3l

RIREA SRAM
1 £1L (Reset) | -3, m& | Eithlik + 0x04 R BRI Reset BIE—MF AR M ZERAIE, & Reset
RERT, WIBRFEILRE, BELEMERHE. 4 Reset
AT, MAEFEFHMNEER T Reset A ObltaE50.
2 AR | -2 E bk + 0x08 TRIR#HET (NMD ATRABREHES . 4k System Call
(NMID) REEARAL . EER Reset ZIMNIBRSMERFE. NMI
KimiERE, BEMERN-2. NMI R ER, EEIHITIEE
WHMEMBREDRL, HTEEHE Reset ZINIEMRE
#d.
£ PSoC 4 %, AFPAE— MEHHFESEEAN NMI IhaE
(3&5-2) &
3 HardFault -1 E it + 0x0C HardFault 2B FEEEREIEF R FELEEEP H AT
FERN—NRE. HardFault BIEERN-1. ERRERST
EMAEERERNFE.
4-10 134 - E bk +0x10 ~ Eith
1k + 0x28
11 EEEFAR | TEE EHht + 0x2C SVCall 2—1"H SVC {54 A NEE. £ OSHIET, HA
(svcal (0~3) TREFATLUEM SVC $843KikiE OS PSR HANE Z IR .
12-13 134 - FHibht + 0x30 ~ F
Hboik + 0x34
14 PendSv AR E ik + 0x38 PendSV 2— MR R L RRFZIER. & OSHET,
(0~3) LEBHEMEEBYA, FH PendSV R#HTES Y.
15 SysTick AIRE E bt + 0x3C
(0~3) SysTick RR G EMSEFATRTEMNRE. RGEHATLUED
BRIEEFE— SysTick ®&. 7£ OSIMET, EIFAILUGX
MNERERERSETH.
16 ShERER ARE Eitbk + 0x40
(IRQO) (0~3)
TRE TR EAIMETERREFIERMEANRE. ERGED, IMNEE
(0-3) FARE SAIEREHHTIEN . PETRESIRIENRE 5-2.
47 ShERER ARE Eihtit + OXBC

54 REIE
ETRBAEE 51 FHRERER (REHS: 1~15) .

541 ENRE

BEMNEMSSIREMTE, ERERSMAER (-3) , KiTfFsE. £ PSoC4d, EBHENM(POR). KEEM XRES
FISNEREE B VAEMENTUGIREHENM. SBHENE, REE SROM b B HIEFEARIT, RECERMY
¥ . SROM HRETEMNFEME SN, HREFTHIT SROM F BohiEFHIEiaibit. CPU H1T5E SROM FH)
BIhiEFRE, S¥EE2 Flash, Ml 0x00000004 (W3 5-1) iEEURTETE Flash FEIBEMRBRIIAN O, FHBkEE
7.

AE: AERMHIE, SROM hHEHEFMEEESLKEL, APTANRESRIZN. REFE SRAM @MERPHEN
BREMNARTRH, BASFHEMNR, BREFRREE Flash AERPHEMNFTEHE; H Hi%F SRAM PEIERNE
HFREERERIINIE (RTEF Flash ) MESTRAT.

PSoC 4 R ARESEFM, %S 001-86886, HRA*A
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542  AAFE#kPE (NMD

eI R (NMD HIRERR2-2, EEREMINITESMEE, FHEKETFEEE. £ PSoC 4 F1, AFRALIEEHT

3R KAE NMI:

B FEHES: PSoC 4 IHBEHRFESKME NMI AR, MRAFERERZ irg_outl0] (A% 5-2) ; CPU 4T
Flash 5t SRAM [EIEFRFIEEH NMI L IBFEF. PSoC 4 EERENHFESEEINGE, FILNEH E/MERIE
FHIL ., INERVERMESEIEE irq_out[O]F BT L, KRLE NMI BE.

B i8E NMIPENDSET {ii: [athEiis#lIk7SZE2E CMO_ICSR B NMIPENDSET {IE 1, AJfii& NMI §&; CPU
T Flash 2 SRAM [EIEFFiEEIR NMI LIERZRF .

m RGEA (System Call) : kIhEEFENATIES KM FMERMRE, thsd Flash #1175, KIWFRE (LIS
SMEERRIEEY) . YEPMZSAERE CPUSS SYSREG B SYSCALL_REQ fiE 1 K, gk NMI &,
CPU BTIRTFTE SROM H i) NMI R ELIBIZRF, BRAFTANILEEEHR SROM FHITER.

5.4.3 HardFault &%

HardFault R TESRELREFHARELEIEPHEM~EN—17E, KTfELE. HardFault EFEIEMAER-1,
HMAREMAEEMARNFENS. HardFault B TABAEIRBMERE; G0, BATREXHIESRIHB TN

B A< 51 HardFault % . Cortex-MO 43225 (A HardFault S E A EBIZFRIMBPEIRSER, BRIFH
TR ELEREFFERHSERNITIERF, XHEEFREBNISER TRED REEE

544 EBIERAR (SvCal) &

SVCall E—1 I SVC ESHA NSRS, KiT{FEsE. SVCIESTUFEREFNSIIER . £ OSINET, NAERFT
PU#E R SVC $543kif18] OS PI#% R A& ZIEEN.

EE: £ PSoC 47, REHNFWIER 2185T System Call it NMI FE LI, MAZEA SVCal BE; e
¥, £ PSoC4h, /A SVCEL, RENHENFER. BAALURBER, EX SVCal RE/LIEERF.

A AAEIE SHPR2[31:30]3RALE SVCall REMMEE (0~3) . & SVCIESHMITH, SVCal RESHNERRES
HE#E CPU MR, RAELIBISHIFIAZAS S 7788 SHCSR B SVCALLPENDED {i Al F sk &£ SVCall R E i

545 PendSV &&

PendSV EX—MNEEIEFARRE, 5 SvCall #{l. PendSV jkiEiERE, BMERAERE. HEPHistiREESE
22 CMO_ICSR ¥y PENDSVSET i 5 1 &, A[fiik PendSV 7&E. @375 CMO_ICSR A PENDSVCLR ii5 1, A
Rl PendSV BE. HER (0~3) 2ESEE SHPR3[23:22]LHAY.

5.4.6  SysTick &

Cortex-MO 4038 2E 7 435 R RT4h SysTick. SysTick B— 24 fiI. ERGTHAERTEE, ATAE RTOS WAL TH. &
RIRE TR H B AT HEE. FAPAIBLE SysTick IEHIFIIRASE E2§ CMO_SYST_CSR B TICKINT fikfFgEF &,
LI HER) 0 BF, fEE~4 bR, B) SysTick 5. SysTick RERMESR (0~3) RiBEAEE SHPR3[31: 30)3KLI
1. LHAFEREITHIRZS S 58 CMO_ICSR B PENDSTSET i E 1 Bf, R[4 —4 SysTick 5&; [aEisHISE
2% CMO_ICSR H#y PENDSTCLR fiI5 1 B, &k SysTick {5,
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Embedded

5.5 FEE

PSoC 4 3#F 32 MM&a T (IRQO ~ IRQ31 HFEHS 16~17) , WFK 5-1. T 5-2 FIH T ENPETHI P ETR.
PSoC 4 Z# R AWPFUENREIEE. WE 5-4 ik, BNFEHERNFENE: BEEEPEIREMBFRSEEE (DSI) F
BT NAEFANEEA &5 7F58 CPUSS_INTR_SELECT A& in%FEE AE E AP EHREISZE DSI hEHE (I
#£52)

5-4. HRETIRZ BIEE

Fixed Function Interrupt Source >
DSI Interrupt Level 0 IRQN
Source (n=0to 31)
(irg_out[n]) 1
Rising To NVIC
Edge 1
Detect

UDB_INT_CFG CPUSS_INTR_SELECT
register register

E=: DSIHEHEE (irg_out[n]) @it PSoC Creator S M FES#HITIRESSIMMN. ARTEEFHERE.
EEREF LR R E K E/MERTEES, tban PWM, SITIBE&ER (SCB) « SAR ADC &4 S . E
EDNEERE R A RIMTRSHNEE R =E, ARITHIERESIEFE, CPU AJLUBRIT ISEIMEIR S F EesRHIB £ F
WrR P TR . EENREF RS REFEPE . EFERSERFRD, CPU BEIEBUMERESET FEERAEFR; AL,
Mg —E 57, B CPU S ITHERSIZERS.

S—HhEnER DSI FEES . EHFESHHRERE/EN DSI FUE, thinkBEBARFER (UDB) MEF
WM ESHSIMENHEMANGES. BExEARN DS ESHIT EABRNEHNESHAEARER (WE 5-4) .
5-4 FRYRERME BRI LUF DSI & LB EHBE SR AN RS EARENEORMES, X THR DSI 4%
BN EFBESTHE—X DR, BB EEERBAI AAREER NVIC 4 &iE R P hif S bRz R—MER S
5. E 5-4 55 UDB_INT_CFG HEEATIE DSIESEHEZE NVIC TE2&Z854 MBI’ ZE NVIC,

# 5-2. PSoC 4 HhinESIF*

RS # Cortex-M0 BHEHE# EE T REP R DSI &
NMI (R FEIE) 2 irg_out[0]
IRQO 16 GPIO PO (3% A # i) irq_out[1]
IRQ1 17 GPIO P1 (3% 0 i) irq_out[1]
IRQ2 18 GPIO P2 i O FlT) irg_out[2]
IRQ3 19 GPIO P3 (3% O #i#F) irg_out[3]
IRQ4 20 GPIO P4 (3% O #R i) irg_out[4]
IRQ5 21 <DSl-only> irq_out[5]
IRQ6 22 <DSl-only> irq_out[6]
IRQ7 23 <DSl-only> irg_out[7]
IRQ8 24 LPCOMP (fRINFELLELER) irq_out[8]
IRQ9 25 WDT (FiTAER ) irq_out[9]
IRQ10 26 SCB1 (BITIBEHEHR 1) irq_out[10]
IRQ11 27 SCB2 (B{TER{EEHR 2) irq_out[11]
IRQ12 28 SPC (RZ14REEHIZR) irq_out[12]
IRQ13 29 PWR (ERETR) irq_out[13]
IRQ14 30 SAR ADC (ZRiEifE ADC) irq_out[14]
IRQ15 31 CSD (FFREMARPITHAR I P i) irq_out[15]
IRQ16 32 TCPWMO (ERTBSATHEE/PWMO) irq_out[16]
IRQ17 33 TCPWM1 (ERTER/ATHEE/PWML) irq_out[17]

PSoC 4 ZZHRARSEFM, XH4S 001-86886, hRA*A
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= e ‘.,.r:é,
iy ==7# CYPRESS YPRESS
Embedded
B4R S # Cortex-M0 REHS# B RETh RE P iR DS| HEfiE
IRQ18 34 TCPWM2 (GERZR/TEER/PWM2) irq_out[18]
IRQ19 35 TCPWM3 (GERTEE/THER/PWM3) irq_out[19]
IRQ20 36 <DSl-only> irg_out[20]
IRQ21 37 <DSl-only> irq_out[21]
IRQ22 38 <DSl-only> irg_out[22]
IRQ23 39 <DSl-only> irq_out[23]
IRQ24 40 <DSl-only> irg_out[24]
IRQ25 41 <DSl-only> irq_out[25]
IRQ26 42 <DSl-only> irg_out[26]
IRQ27 43 <DSl-only> irq_out[27]
IRQ28 44 <DSl-only> irg_out[28]
IRQ29 45 <DSl-only> irq_out[29]
IRQ30 46 <DSl-only> irg_out[30]
IRQ31 a7 <DSl-only> irq_out[31]

5.6 [FRE/BEILRE

PSoC 4 #5x} 32 NN eh i BUERER 2 I BIThAE . aNRpBRIEEELE, T NVIC AR AP RHER . B A RUET
NVIC 12 B P ITi% E-FaEEF ERE (CMO_ISER) FIrRlfERR-FREZ ERE (CMO_ICER) R4 BIfERE/Z IEFA .
XEEFEFRENE 2 MIRE, SMIMNNERRSHTE . ERES A LUET IR L FFERIK B PEINIEREIRT.
F 53 MR T XA T ERAIES MR

EE: mE7FE CMO_ISER #1 CMO_ICER BMERALIE 0, FNEMEM.

< 5-3. FhlffFERE/ I FFR

wGE Ll L LS
_ 1 fEHEH
5 0 Ejul"]
R E-FAEEE (CMO_ISER)
hHig E-F e S s _ - 1 R AE
* 0 R EE
_ 1 ol iy
5 0 Ejul‘]
& PR-{F RES (CMO_ICER)
T ERR-F e R _ N 1 R AE
* 0 22l

ZE 7728 CMO_ISER #1 CMO_ICER X%} 32 el (IRQO ~ IRQ31) BA3. 15 MeEiFae/ 2t AiBdAN S TS
REM, WEREFEES.

Cortex-MO 23825 115728 PRIMASK AJLURR I BB EMARNFE, TLEEWIEE. MR Reset. NMI A0
HardFault 4, HitSEHAEEMELEK, WEK51. Hi&E PRIMASK[OlIA 16, CPU RHITAREMELRZTEN
REIERF; BERATEEMARNESETURIFEERIRS, PRIMASKO[I#:E 0 /5, CPU SHITHRMRSIER.

AR 0: EEEREMER; 3: HREMER.
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= =
=== CYPRESS
57 RERS
BNREHLTFTEEP—MIRE:
®5-4. FERE
SERS %3
JE5E TN SEOTIER. EER RS, SEWSIERERERME .
- RESEHLEELE, H—REMNEREGNREEREERN, NVICHERNFEERERRE, S
- CPU 4h38,
— —MNREERLIRELIE, BLIEHRER, —IEMERHSETUTH —MEIMERSEHOLE. £
’ MERAT, BAREHLTEIRE.
— N REEHLERLE, MAE—MREE—NFERNFEEEFHFLE.
=
VECTACTIVE {i (CMO_ICSR [8:0]) : (R T HAIEERITHREHRS, HES IPSR[8:0]#HF]. 03~ CPU

SEERIANER
BT HR 7SS E8E (CMO_ICSR) B8 THRENEMRESESR.
REWITRE, BITELERR.
VECTPENDING {if (CMO_ICSR[20:12]):fx FA FHEERSHESHAERNFTERS . 0 RS EWIEEN

ISRPENDING £ (CMO_ICSR[22]):}

BEPE(RQO — IRQ-31) TR
—B CPU Fa#h

e — B8
H7INE

7%':%"0
YH—MIMRE NVIC FE—MPETERESHE M FEEMHLEN, HENFESENERRES
ITHENSELERF, SERHEERSEAFIRS. FELEEFERE, PEHATRENEERSHEEZHE

=
2y =

WMREANREIE
HERRAL. GRThERREEEIE, NS — B REHERIR S E R P e

571 #REE
ban 7t 7
NVIC @i h g E £ EFE (CMO_ISPR) B EM-HEEZ 725 (CMO_ICPR) kI hBrayiE eIk
. XANSES[TA RMUEE, HEEMIMNNERSSHTE . ] 5-5EET7TXAENEERNIESR.
% 5-5 hgE-HERAR- RS ESE
HEH RIE fifE b
< 1 BB R
TG E-EREEE (CMO_ISPR) _ 0 i
HETEERT - . 1 R
1R
8 0 P iAo
~ 1 SER BT
= 0 =1
4R A (CMO_ICPR) id
hEER- R E TR | " " e
* 0 chiTAEEE R
EHRRA, N3TE CMO_ISPR HNAIE 12N EERAN. FithE2EWIERE, R EHPER
JFEE: 785 CMO_ISPR #1 CMO_ICPR 1R 32 MMl (RERS: 16~47) . *THS 1~-15 R ENER,

PSoC 4 X #R % 4 KR HEHHR

5.7.2 REBEMHKR
EE: MAeGMBEL ), MESENRERES. ELERE (HhEf: 3) AERShER.
PSOC 4 X H#REHE, MEHERSETU S/ PEHEM LRSS MR FHIHIT
& E SESHSAIE,
37

TRIBMAREE, AJLUE CPUMRINLHZ N FERITMHH. PSoC 4 XFHRFNFEMERIEE, W*&5-1.
£. BY CPUBRKEIRIM RS MARM ALK R ER, RREHSH

SERBRED
Reset. NMI #1 HardFault B 5k 5T AIR-3, -2 F-1; BRI Z SN EtFEHWEE RN 0~3 BIMER.

PSoC 4 ZZHRARSEFM, XH4S 001-86886, hRA*A
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—_—
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i =/

RERE (FEHS: 1-15) MALANSEREENFERET.

PSoC 4 121t 7 8 ML E R EFESE (CMO_IPR) , AAAIEEEAESNFHE (IRQO~IRQ31) BLE MK
(0~3) , EF 0 Zmatik, 3 —RREMARK. FEEF CMO_IPR BINLE X WK 5-6,

% 5-6 HEILERFTFRIME X

| & b

76 | PRILNO | mprsms N gghsceR.
15:14 | PRI_NL | thppsms N+1 fE5E2R.
2322 | PRILN2 | chpsp S N+2 15540,
31:30 | PRILN3 | chpsp S N+3 15540,

5.8 HEHRER

Cortex-MO B FEKIES: FHEKIEST (MSP) MEiZH&IES (PSP) . ZER—MZI, CPU {X{EAE h—fhifdk

$545t. % CPU EEEZIEER (Thread mode) TFHUTERMEAE!, —MNhEfEREZ%E, CPU B URMMIBRASESRKES
ENHERHH, REHNCIEER (Handler mode) #ITHUEIARZIERF. ELLIZRAF, Control FFaRH Active Stack
Pointer 47" 7 HETRIAXUIHEKIEST. EAIBREN T, NEREHEKIES

Cortex-MO f FiE R R . HRIESHRRIEERE— MK, HOERIE—MINTUE RS, HRIESHER, R
BHZIMB NN EIER BT,

HEEEERGD, H—IFEIFEKRELER, CPUFER Control 7788 Active Stack Pointer {3#5 7R RO 5§ S 72 6% i
FBRASFRE. NEIRIEERRE, CPUFEALEBEAHNITEENIERF. MRNITEELEEFIEFEESH

RPFELE, N CPU FEAEHMEIEHEITAK/LZRERIE, EALE CPUBLKEITTAEER.

Cortex-MO f§f T Tail-chaining #1 Late-arriving FH##LHIRE D FRIEER. TEHEXTXAEMIGINERENSE. NE

HMER, 5% (Cortex™-MO0 Devices Generic User Guide) RIS #EiEREH.

B Tail-Chaining

Tail-ChainingGREZES)HLE AT MR FEHLIE. H—PMEELIBREFERE, R—IMEENEEFESEHENN
Bk, SESEmpIEREY, HRITHNSELEER.

B Late-arriving

Late-arriving GBR3R)  #HHIRTANEXTE S RLE. MR—NEESMAZNBREEIT—NREEERERSHERESRH,
LERHREELEXNESMARNTE, HABRRXNMFENEE. REREAZERFENEZI, BARNZFE
RENRESHERE. MEREENSELIEREFREIR, PRI ESTIESENREZEHHN.

5.9 FEFKIIFERR

PSoC 4 5@ 5M& Fh i e i B2 T REAR . IR EERSIRERE RN A0S . LMREER T4 hIrET, hEfiTHss (WIC)
FE—REES, FIREFHFNEFHERNHEMRT . NERSCREERR TREE, REHNERANHLIBDETIRSIE
F; NMRERERX TIREE, RESHNEMKT.

7 Cortex-MO f, FhBfEFIES (WFD ASEFEREHFNER. FEEBRIKRFEFEER. XTHENREED)
FERANGZE, HEEHEREREAES. RIBERESEEN, EEsETERET S A 3 2:

B EED). BER. REERMARER TET TENEEI PR (H0OREFEIFELESER L D .

B (RAEER). BEERFUREREARIRSN T A TIERIEEThaE iR (kB WDT #1 SCB1/SCB2 fIHEi{ES)

B (WEESRN T TERNEEDhaE P ENR CrBHMMAEEE PR STEIES) -
EFREERKARERT, DSIHEE Cirg_outn], LE 5-4) TREMFESEM; RBITEH R
CPUSS_INTR_SELECT i£# 7 DSI FifiE, MHENAEEPENEEMERME, IRTAREERE 4.
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510 RE - ¥BRLMEE
AEBFTEN BB ANEERENSE.

1. EERERER: FRAREENERNE—SRIEEEFERIE Flash HiX2 SRAM vHIREEER. ARAAERBES)
MEZIBEALE VECS_IN_RAM {if (CPUSS_CONFIG[0]) 3&SEI.

B 0: %&IFFRIE Flash FRIRIER.

B 1. EIFEEFERAE SRAM FHIEER.

BN PIEFRERESRAMGHEIER, XHEAUSSHIEKRSEAOMI, MREFFREFashhHEER, WE
EREERNE, WEEEKFlashhWiZF, XHESHIFFRERBIEF. ER2REFESRAMEERFTHEMFEHIR
R, BARHENE, RREFRREEFlashEERPHEMFEMLL,

REZEEANRE: APTRBATERRSAIREFTEERANRE.
a.FERNTENRECE : RERE LR, BEEDEIRE (LE 5-4) .
bREFELERY, FRRAFMUBEAFEEDER (WK1 .
CREFEREMEAR, DREMERET.

d.fEsER=E, WERRLREET.

5.11 HEMREEFERS

FHERER FHEHFBM
CMO_ISER hHS E-EREF R
CMO_ICER HTE - R AL B TR
CMO_ISPR U B - R
CMO_ICPR FHERR-ERE TR
CMO_IPR Ly A e
CMO_ICSR TSRS H TR
CMO_AIRCR Sz A Fh RN S (45 B 7 8%
CMO_SCR RgEHFER
CMO_CCR Fic & Fnistl & 7 28
CMO_SHPR2 RGLEBRARTHFR 2
CMO_SHPR3 RGELBRERTFRS
CMO_SHCSR RGBT 2 REEFR
CMO_SYST_CSR SysTick IEHIFIIREF F 5
CPUSS_CONFIG CPU FRAGEEH 7=
CPUSS_SYSREQ RGEKRFFHR
CPUSS_INTR_SELECT | &8 %iZ S5
UDB_INT_CFG UDB FRGH B EH Fa

PSoC 4 ZRtRREE F A,

X144RS 001-86886, KRAK*A
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5.12 HERFIFERERIE

40

ARMv6-M Architecture Reference Manual — 1748 ARM Cortex-MO BiZ24, HEIEESE. NVIC Z249F1 CPU &
FREEIR.
Cortex™-MO Devices Generic User Guide — Cortex-MO B A {E F £
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CEy: FliEssR %

XEHEEUATES:
m FES Fa2m

RYGHRH:

SPCIF

FHEEBR R G EMIER

FLASH
32 kB

SRAM
4 kB

ROM
4 kB

Read Accelerator

SRAM Controller

ROM Controller

17

10

17

System Interconnect (Single Layer AHB)

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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-

‘EWPRESS

Fi7E PSoC4 771428, BIEINE (Flash) . BA7S7EM48E(SRAM) « RiSEIBRAEMEE (SROM) URFIEMNESEEE AT
CPU MR RL S (KEHBERAT) « AEFIERAEEHEEBENSTERNMIEST.,

6.1 M

PSoC4 i RGEEZ AT HE:

32KBINTE, 4KB E8S1EMEEE (SRAM)

4KB RiZEIREMEE (SROM) AEEzIFEERER

ARM Cortex-MO0 &M F 1tz (8], BFERBX. BSEHEREX. IMEXURFRLIERE (CPU) REREHESEX

iR 72887 B Cortex-MO S-EZs (8§98 X

7S 7RSSR 81 Bl Cortex-MO S 25 AIHISRAM X

IMEZ 7EER RSB Cortex-MO B S 1 23 B f SN & X

Cortex-MO FABIME R L& X(PPB)EIE T ECPUF I B Fes, BIFMRERETHIEFFS. SysTickEFRURRSGE
HEESR. EZARFELEME: Cortex-MO CPU.

6.2 TAERE

PSoC4 BAFEME I TR, MEFIFEMNER, HEN: PSoCs FHEF/IARSEFM;.
32-bit (4GB)RUHBHEZS B4 3 A LA X, TFE 6-1. FEAUNAEMSHNRBRHEFHSERX (SRAM) #iTES.
% 6-1. Cortex-MO Hiit 4375

M5 B Edi]

0x00000000 — Ox1FFFFFFF {15 (Code) HITRBX; BRIEREEE; SFEMA T 0 FEHNRERER
0x20000000 — Ox3FFFFFFF BSEEX (SRAM) BIEBX, BATLERRE.

0x40000000 — OX5FFFFFFF 4N& (Peripheral) FrBIMNEEFEX; RIBFEBLXEHIT

0x60000000 — OXDFFFFFFF H

0xE0000000 — OXEQOFFFFF ARMERERX (PPB) CPU M#ZMHISME & 725

0xE0100000 — OXFFFFFFFF WH (Device) PSoC4 £E= 8
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PSoC4 Ryttt BREF AN T~ 3% 6-2.
% 6-2. PSoC4 Hhhitrk st

R

it el B3

0x00000000 — 0x00007FFF 32KB [A7F

0x10000000 — 0x10000FFF 4KB 45075 4KB

0x20000000 — 0x20000FFF 4KB E#75721%88 (SRAM)
0x40000000 — 0x4000FFFF CPU FRHH R

0x40010000 — 0x40010FFF 10 s A#EH (FiE 10 %6F%) HFEE
0x40020000 — 0x4002FFFF Tl RIERT B 7R

0x40040000- -0x4004FFFF OSSR

0x40050000- -0x40050FFF

AT B8R /AT B ER/AKBE BHIEE (TCPWM) HEss

0x40060000- -0x4006FFFF

EITEIRR(SCB)FfF a7

0x40080000- -0x4008FFFF BARNSHE
0x40090000- -0x4009FFFF LCD &8
0x400A0000- -0x400AFFFF RN RS =

0x400B0000- -0x400BFFFF

iR, I ERIERIEER

0x400F0000- -0x400FFFFF

BRRFRRIER SR

0xE0000000 — OXEOOFFFFF

Cortex-M0 #ABIMNR B &L F 77T

0xF0000000 — OxFOOOOFFF

Coresight RiEF 788

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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D

s

X
ok

HE B B E B E B

PO EIEUTET:
BMNBEHRGE #4557
iR $£54 1
FiL T B R
EiTER $66 M
BRERR $F73R
g=kins
RERE FTIN

FEI6H

RG A4

ARG RIREIIHER]

#6071

2 RGGERIR

System Resources

Power

Sleep Control

wIC

POR LVD

REF | BOD

PWRSYS

NVLatches

Clock

Clock Control

WDT

IMO | ILO

Reset

Reset Control

XRES

Test

DFT Logic

DFT Analog

(OININ) 198uu02181U| [esayduad [od |

44
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7 N/ R

mAME (/0) R%A CPUAZSIIMNPREBETRE TED. PSoC®4 BHAEBREMRIEN, HBNMHILERSH
PUS— (S S EFAER, AMmEHE T BEEI&T PCB k., —Lx@#ERAGEHEMMARMNERED, B
BURAAEREREMURS M. £ PSoC 254FF, /10 EMY AR BRMAGLE (GPIO) F4FHmNGEL
(SI0) ; 1B7E PSoC 4 /1, &%& SIO, ArLL /O {X3E GPIO.

7£ PSoC4 &, GPIO # A EEZEIAE/MRO, SNmORZES s MNEM. —LEG4HFKRINEERN GPIO 2EREM, H
FRIBYEERRESEMMNINGE. FiE /0 BEMABR{ESR CPU MEFIMEHE FMATMEBIHD, T =% R
B, HHEA GPIO BRI A FE#RIEMA . CapSense F1EL 3\ LCD HIZIEE].

7.1 M4

PSoC 4 B I/0 BRG E BN T 454 :

T BEEVBER NG

TR LCD E#EIRa)

% # CapSense

FEERRTA 8 mA, RIEEEANIA 4 mA

MIEEE %S EE (PRTX _PS) M558 (PRTx_DR)
TFNBMAE R, BIFEFE. THRIAMIGLESFMELHR.
BERWE

AHERBINFE: CMOS BN LVTTL A

PSoC 4 R ARSEFA, Xi44%S 001-86886, hA*A 45



BN/ AR

7.2  GPIO {&ERIEE

7-1 #5R TIERD GPIO BI&FiERFIES.
7-1. GPIO #EIRIEE

Digital Input Path

Naming Convention

PRT[x]PC2 ‘x’ = Port Number

PRT[X|PS

Digital System Input
S T

PICUXJINTCFG

PICUIXJINTSTAT

Interrupt

Ny Input Buffer Disable
Pin Interrupt Signal Logic P

]

Digital Output Path

PRT[X]SLW
HSIOM SEL[3:0] o
GPIO & ‘ vddio  Vddio
DSI_DSI
> GPIO_DSI
DSI_GPIO
L >0 4{
> ACTil vddio ZS
v n
L >3
> ==
LCD_COM
L~ LCD_SEG
> = Digital Slew
> DPSLP_0 Loigic Cntl
> DPSLP_1 {E PIN
PRT[x]DM2
PRT[x]DM1
PRT[x]DMO AN
OUTPUT ENABLE
> OE
Y
Analog

Dedicated Analog Resources (CTBm, LPCOMP, SAR ADC)

SEL[3:0] . Switches
i
|
‘. 77777777777
AMUXBUSA (CapSense) : 'Y
b
I
AMUXBUSB (Cap Shield) —
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==# CYPRESS BN/ RS

Embedded in Tonorrow™

7.3 /O IREhER

B AATLRT 25758 PRTX_PC f15 78 PRTx_PC2

PSoC 4 BiE/™ GPIO AJ#ELE A3k 7-1 8 FhIEENiE SRELE PSoC 4 EM. SMNEONAMNNSERSE
NEER—Fh. B 7-2 23ISR E R EIRE 2 PRTx_PC (% 7-2) # PRTx_PC2 (I%& 7-3) .
IR

7-2. GPIO IREHHER &

[P}g Fin E‘E Fin
0. EFH CRERD L (e 2. fifH b 3. PR

-

E—E[}* A Pin
o] <} N

K

4. IT 5. AT % 6. 155 0K Z) 7. FUBH BRI AR Hr
B sl

= 7-1 GPIO i 8 MIRENRN (X FRIHOHS)

DM[3y+2 : 3y] Data =1 Data=0
we IREhHE, (PRTx_PC[3y+2 : 3y]) (1A% #8% PRTx_DR =514 (%7588 PRTx_DR 1§
y: BEBGRES (0sys7) MEES 1) MN{EE 0)
0 =PE GERD 0 =P (High 2) =P (High 2)
1 =R (EF) 1 =P (High 2) =P (High 2)
2 ELFE_Ef 2 1 (5k BR#8 EHIFBFR) 0 (JE3BIRZHEL)
3 B PE T H 3 1 (HE5EIFENEY) 0 (5k ER#8 T~hirgpE)
4 TRIRFFEE, IRTHE 4 =P (High 2) 0 (EEIEZED)
5 RIRFFEE, TS 5 1 (H55aIRzhE) =B (High 2)
6 EIRIER) 6 1 (HE5EIFENEY) 0 (EEIEZED)
7 FE PR _ERIFI AL 7 1 (5k BR38_EHiesFE) 0 (5k BR#E T hirafE)

PSoC 4 ZZHRARSEFM, XH4S 001-86886, hRA*A




BN/ AR

*= 7-2 EH7EEE PRTx_PC

PRTx_PC H9fiL 3%
. EES1 GPIO Aﬂiﬂﬁ’ﬂ[n}ﬁ;'t ﬂ 3 MU RI—NERD: DM[2..0]3F R HI 0; DM[5..3]%F 5z
DM (PRTx_PC[23:0]) =W 1, .. DM23. 210 B
VTRIP_SEL R EEMAMNE HEEERE CMOS BT 2 LVTITL BBE G¥I1EEM 7.5 CMOS #1 LVTTL B
(PRTx_PC[24]) D,
EHIEMRONEHIZER GEEER 7.4 1BRi5H)
SLOW (PRTx_PC[25]) 0: fRIE
1: 181K,
< 7-3 F7E8E PRTx_PC2
PRTx_PC2 KyfiL ik
INP_DIS (PRTx_PC2[7:0]) B|AMIMRIIR O —NER, ATARZAEMNMANE DS, E5 DM (PRTx_PC[23:0]) #Ext
bl Eva

HEREW LERENES, FAEWHREENIFSEEMER AR FRLN, HueiigE
A1, BRBANENS.

(Open Drain, Drives Low mode) HIEMSZHR

7.3.1 SERIEL (RE 7-2) . BB HHHERWEHTRTFRTRA

SPRERIER (High-impedance Analog mode) 2 M, tEanBATIER) 12C RE S,

GPIO EMIMIBA SRR ; EHERT, RFHHIE e

BRI TIMNERBEIGW L. TR LM 7.3.5 IEsRIREHIET

AFERERRRANE VO BEPMNBHEET . LIRS HIBIRENET (Strong Drive mode) SEHIEM M3

BABATHFNRENITRIDERN GPIO B, FHEER . BB NS EHIER S E PR

B THFWMNER . RIS EENERAIR ERHIEM T —/ME3R M CMOS B IR . BLE N
AME, MEEELSZ 0x00 1ESBIRRNAE A0 M 4 A T IR M 15 2 SN ED

MEBEREOERRE, REANEIERR 0, 2~7 TSR RN, BRI AT SRR THN.
(M 7-1) # GPIO FaLpsMEpIRzh, MALE HIRah

3 1 (0% 7-1) ) GPIO FHXBIMNEBEY Voo 3 Vssa 7.3.6 A ERFMTRRER

R,

M R TRER (Resistive Pull-Up and Pull-
Down mode) R— MR, HS5HME ERERHN

732 SEHFEN A FRAEAAN, B2RE R ER BRI

SME#F#ER (High-impedance Digital mode) £& EERRAREHE 1 EME. SEMRLSHEERN, &

FIRIEIEIR (High 2) 7S, B FI T S 4R, LR, ST, SR TmE, N

FEXFIERT, REENRNEERTHEESHA. BIR S 75 H iR U R AR SRR, A E R
B Rl AR,

7.3.3 HPE_EFsEE TRRR

BL & KEPE RS (Resistive Pull-Up mode) BY%
BIZEMI S PR BB — LRI, e 4 R SRR
2IEmIRENAY; EEAEMETHER (Resistive Pull-
Down mode) WIEMSZHKE (WE 7-2) . BEER
EEF R A E AT T8 MG, b anxt AT
RSN A . MEXMEEEME ERERERET
LR, MasdmEiEEER (PRTX_DR) HHEMNME
1. EMEEABE TRARRWERIIT TR, Mk
MEHIESEFSE (PRTX_DR) HHERAS 0.

7.3.4 mIRIFTRELRENS AR T B RN

A& AR B IR S =485 (Open Drain, Drives
High mode) E’JEH*H?‘K’&‘HﬂﬁH%?H‘JEWEQEEﬂi
ML IREEHEEEE; REARRIFBIRNEESR
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¥ CYPRESS

Embedded in Tonorrow™

7.4 REEH

EMAIERITH 2 I ERIREIER, MA 2 HEMAEIEE)
BR, ESRREMERIER, HhRRIERNAT 1
MHz 2| 33 MHz [BIf1E S, 1BFIEENAT/NTF 1
MHz B9{5S. ATHEBH#ETIE (EMD , T8
EEERLFTEMES (BF/NF L1MHZ) , FTLUERE
fFRIBRER,

HORBIAMRR RIRIRIRE, FAET SLOW i
(PRTx_PC[25]) EFfifcEE N imOMERE,

7.5 CMOS 1 LVTTL B854

B GPIO E MMM NE H 25 B E AT TIEF ARz
CMOS B FH1 LVTTL B¢, HATET VTRIP_SEL fi
(PRTx_PC[24]) KELE .

AP ANEE &7 PRTX_PC2 RERMANE IR,
Hms TEMRER (L& 7-3) .

7.6 EIEWNBIL R

SRR (High Speed 10 Matrix, HSIOM)
2— I SREMKE, EdE5— 1 TATFARNIIEER

< 7-4 HSIOM im A&

BN/ RS

K% EERZE. HSIOM RMERLUEZES HIRINES
(4nsk B AMUXBUS #1 CapSense BI{E2) , i&A]

PUEEHFES (In TCPWM, SCB & LCD #54l

82) ; kA, EXRTFHENREERERXTHER
(WFE7-6) &

R im0 4% DSI BEHEMRSI, Frid DSI BBAHELE

FumA 4 TR, FHER 7.17 50 4 #9E ARSI .

32 %7788 HSIOM_PORT_SELx %8 4 MUt

—NEM, FTATNERRME 16 MARRIERIIEE

B (WRT7-4) . HEBENRRETE:

® GPIO

[ElEThEEIME

LCD #&#l28

$£1TERX (SwD)

WFRGHEZED (DSD

CapSense #5425

SNERAT $hERT N

WAKEUP ZE 8/

EBRELR, B0 SCB. SWD %, BEREM, I%&k 7-5.

ERRRITEES, APAEREREMURS M.
BARERE B RS R F M.

HSIOM_PORT_SELx (x:i%O%%S; y: EM&HS)

i R & R
SELY' EEER Y.
GPIO 0 BRI TS E R R AR R
GPIO_DS!I 1 TR BRI, BiadEsE (OE) 2%H DSIKIESEH
DSI_DslI 2 BRI A ERE (OE) H2%K 8 DSI BESiEH
DSI_GPIO 3 EHL 2 AR E DSI s SiEH), BRMEBFEsE (OE) B
CSD_SENSE 4 ERIMEH CapSense HY sense B (SFEARIUER)
CSD_SHIELD 5 EM{EH CapSense Y shield EB (SREAEMER)
AMUXA 6 E I IERES AMUXBUS_A
EMBOEZEE AMUXBUS_B. X#HER tha] - FA CapSense BEMIFEHE . LA
AMUXB 7 BT 788 CSD_CONTROL {#4E T ¥} CapSense EBIFIFEEBEINEERT, #F 10
4y+3: 4y IRENEEHIEIZERE S csd_charge (FIRHZERIMNSAHIEIEE] AMUXBUS_B)
ACT 0 8 FEIMERIREREAER #0 (W& 7-6)
ACT _1 9 SEENRENERER #1 (1R 7-6)
ACT 2 10 EIMENIENERER #2 (RE
ACT 3 11 EIMRNIERNE RER #3 (RE
LCD COM 12 ZEMRE LCD Matis (COM) B, & LCD g FaEH EMHATE
- &, WEMEREEREN TR,
LCD SEG 13 ZEMEERRA LCD MR (SEG) M. X LCD #ERiFaEH FMmtitE/E, it
- EMAREEREXTTA.
DPSLP_0 14 FRARAR VIR A E FEM #0
DPSLP_1 15 RRERAR VR R T FER #1

PSoC 4 R ARESEFM, %S 001-86886, HRA*A
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MN/H RS

xk7-5. TRAEM

IlllP‘jlli

I
g
g (']

YPRESS'

U’\.\' morrow

TheERRIR B8 il EHmES =ix
IMERBEBE ext_vref LEEDN P1[7] 79 SAR ADC 215N ERSE R E
BEEMASEO ctb.oa0.out LEED) P1[2] CTBm RHRIZE KRS 0 AYsa
BHEBARE 1 ctb.oal.out L P1[3] CTBm #RHUEERIAES 1 Byt
SMERRTEH exe_clk HF PO[6] RIEFIEFER NI, FARKE IMO.
SCL_O HF P4[0]

. SDA_0 WE P4[1]
SCL_1 HF PO[4]/P3[0] EEE—
SDA_1 WE PO[5]/P3[1] EEH—
MOSI_0 HF P4[0]
MISO_0 Hx P4[1]
CLK_O WE P4[2]
SSELO 0 Hx P4[3]
SSEL1 0 wx PO[0]
SSEL2_0 e PO[1]

<P SSEL3 0 Hx PO[2]
MOSI_1 ME PO[4] / P3[0] FiEE—
MISO_1 HF PO[5] / P3[1] EEE—
CLK_1 BF PO[6] / P3[2] FiEH—
SSELO_0 #F PO[7] / P3[3] EEH—
SSEL1 1 BF P3[4]
SSEL2 2 e P3[5]
SSEL3_3 = P3[6]
10 HF P3[2]

SWD
CLK HF P3[3]

WAKEUP WAKEUP HF PO[7]

7.7 ERIERN 7.8  Eg LCD Bz
SNERREIE SN ATIEE GPIO /S PSoC Mttt T B/ GPIO ERMII R B LCD Wahge 1. AR

Bil. AREHNAT, AFRIZGERI 0 EMEE

AEEEMIENRN, EREXT, MAZHRHER.

tsh, AREABEEESHFRR PRTX_PC2 REAE
IRV NE SR, NRE GPIO EMWEIN BIEHR TS
HFELEANA AT, NEREEROZ . B
RIThREEEFNIERRRELE TR 7-4 F%k 7-1,

1 GPIO EIAN&IT AMUXBUS_A/AMUXBUS B
EREEHENERER. B ERIER (SAR ADC,
CTBm FEINFELLEES) EHELRER (WK 7-5
B AIREE, EREEETREN (WE7-1) |
BIA PRI R R E R € A SRS 5

50

T E 758 HSIOM_PORT_SELx kL EiZEMIA LCD
RN IR ERNE RERIRENER (WK 7-4) , MNMIEzEH
LCD ®/r. W5 LCD MIEAER, FEE LCDED

7.9 CapSense

CapSense J#EHIER, HARUEREE—1 GPIO
EMMEA CapSense HWEHR, RAERAZES (I
#* 7-4) . W0E CapSense WifHIER, HEE
CapSense Y5,

PSoC 4 R ARESEFi, %S 001-86886, ARA*A



CYPRESS

nhedded i

7.10 EHGCE GPIO

A FE@id 728 HSIOM_PORT_SELx #1 PRTx_PC
SREHECE GPIO THAE (x: WMOHS) . BEXIEE
=, HJ[HEREERERIIMNIRFIMERT, T
MIMEFEERRE, EMLTARFHIRERS. W
REMBFEHTH . s, WERELES, SHK

SLBmHiRE. B2, R GPIO EMId DS =4,

Ixz; M7 E?ﬁﬁﬂﬁﬁﬁ, EHRHAIE EEL IR,

HBEANEEFE PRTX_DR 1, AFAAESI T HEFRAR

BHEHN SR ERTS:

1. XM GPIO ER7S & 788 PRTX_PS.

2. BESAEFSR PRTX_DR.

3. BB 725 HSIOM_PORT_SELx HI#ER I, 1%
EMRFEREH. IS

4. EMHENEER, EFEREEHRES.

B LS, BAAREMENEERUEERIRE.

YENMRETHE, BiEiE%EF HSIOM_PORT_

SELx, {#iZEMEH DSIEH. W5,

7.11 _EEBEEEIE GPIO RS

FiA /0 7E LR B RIIT#IR B ASBEEMIRERN,
NEHRB[WER . S EBBEERE, GPIO HIRENR
AR UBSEN FFRREE.

7.12 REEREXTH GPIO K&

7£ CPU #NBERERE, GPIO RS ATAVIRE;
H BB GPIO 4 FiEEMEN, TLAHIESIRIME
IREf.

7-3. B

BN/ RS

7.13 RIHFEERXTH GPIO K&

ERERBRERT (R 7-4) , NBHEREBNARL
TRSRSERNEREMATUEETE.

AEHNRRFFILENXE, BUAFBEFERE

GPIO HiHi& B ELE

(Frozen) R7%s; NTERIRSE

LEEXT, GPIOWERE. HEAKRTSATHERTS.

AERFENENERET, TEKE GPIO E’ﬂk’“

NFERRERFEES, FSERRERE

7.14
KN

i [ o BT R AR R

4B PSoC 4 i O hEfEHIEER (PICU) .

AP EBIT & 7728 PRTX_INTCFG 1 PRTX_INTSTAT
Sk 43 BIED B ch R AN B P B ES o

7.14.1 454

i O PP BRI B AR IR R B AN T 1

B FNRO 8 NMEMS AR AR O e
7=, FER— e E KK,

B FF AR TRES/RGAE

B FAERIhETA RS A fERES B IE

B A EREHESIRR R ERENEK (PIRQ) 55

7.14.2 i O P T HI 25 HE E]
SR O A IS A R ETE R AR A R BT B . SN,

= >
F1

BT AT IR EAE AT 50ns FHL ISR

9 R, WE 7-3.

HHE ]

| 50ns Glitch filter |—]

Edge Detector

Pin0 7

Edge Detector

Pin1

Edge Detector

o

Pin 2

Edge Detector

Pin 3

Y

Edge Detector

Pin 4

Edge Detector

Pin 5

Y

Edge Detector

Pin 6

Y

Edge Detector

Pin7

Y

Edge Detector

]

PSoC 4 ZZHRARSEFM, XH4S 001-86886, hRA*A
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BN/ AR

7.14.3 ThEeAEL &

BidEERE PRTX_NTCFG, AAPALUSHONEINE

BIECE AT 3 AR AL FR:

m ZH

B A

m &R

B WiniE (EFAS T

EE:%DEW$§%%$¢W

FIAT AT LA E h—NERIERSE 9 N bl (BS2

#2533 50ns FHL R 28, LI73)

L — N O P BT SR MERE BB E 815 S T M & BT,

AT @IE IR B S 7788 PRTX_INSTAT k|6 B4R AR

NERfA DR . BAPERNTSERES DR

BR&ZIERF:

1. YFAEENERDLLGMALERNAER, KODERS
FESMHENUSHE 1, —PEERESWEARE
rhlriEHIEE .

2. 8% 1 WRSAEEHESHER. RESERNE
EALTPR AT LANE R i SR 89 R R

3. MR—A b TFIERRE, HREEHDERES
FREET, ENSHANR—NER AN TESEEARE, B

*® 7-6 EHRANMREERRX THERER

FiEBERES B ﬁ%ﬁ%aﬁ?i¢%% W,
H W TR SWAEE,

tEsh, HiEZH7EEE PRTX_INSTAT Fitkis [ 84 o e E A
KERT, ARESHIERNBIRE, R, EFERARO
FRERRT, B AR R A PR BR SR F PisER O
PR SE TR, LB LEELLG O,

7.15 HFMAMEBLED

ST HERMANFHEES, GPIO T A NIRRT Ehak 3
FESHHHITEMEL . BIAERAT, FH HFCLK 3k
ElHHF@MATBEES

ﬂ%ﬁ%LLiDBﬁDﬂﬁ?ﬂGmomﬁﬁmm 58
BBy, 1E1FEE &% 16.3 in B0,

7.16 FEEIFMREERENTEH
=i

IEAN7E 7.6 iR NS ARG RN B, B 10 AIELE
K 16 MAEhEE, EIF 4 NEHERNE CEERIRRN
LREM #2/#3 7 PSoC 4 F#{REE) F1 2 NRERER
HEERAER, WK 7-6. X TENERNFEERIE
KEEAN B, HSERRELEY,

EW | FEIEANRNETREN #0* | FERIBNETREER 41 | ERERENEZHER #0 EERRIESCRE T AR #1

PO[0] schO_spi_ssel_1

PO[1] sch0_spi_ssel_2

PO[2] sch0_spi_ssel_3

PO[4] scbl_uart_rx scbl_i2c_scl scbl_spi_mosi

PO[5] scbhl_uart_tx schl_i2c_sda scbl _spi_miso

PO[6] ext_clk schl_spi_clk

PO[7] wakeup scbl_spi_ssel 0

P1[0] tcpwm2_p

P1[1] tcpwm2_n

P1[2] tcpwm3_p

P1[3] tcpwm3_n

P2[4] tcpwmO_p

P2[5] tcpwmO_n

P2[6] tcpwml_p

P2[7] tcpwml_n

P3[0] tcpwmO_p scbl_uart_rx scbl_i2c_scl schl_spi_mosi

P3[1] tcpwmO_n scbl_uart_tx schl_i2c_sda schl _spi_miso

P3[2] tcpwml_p swd_io schl_spi_clk

P3[3] tcpwml_n swd_clk schl_spi_ssel 0

P3[4] tcpwm?2_p scbl_spi_ssel_1

P3[5] tcpwm?2_n schl_spi_ssel_2

P3[6] tcpwm3_p scbl_spi_ssel_3
52 PSoC 4 R ARESHEF A, XS 001-86886, hiA*A




=4 CYPRESS WA/ RS
W | EIRAENEREM #0* | FERABENEREM 41 | EREXRHEREM #0 EEIRIRURR £ A #1
P3[7] tcpwm3_n
P4[0] schO_uart_rx sch0_i2c_scl scbO_spi_mosi
P4[1] sch0_uart_tx sch0_i2c_sda scb0_spi_miso
P4[2] scbO_spi_clk
P4[3] scb0_spi_ssel_0

*i@id DSI, TCPWM AJLABEER EfRim O 4 SMEMER, BRIENAFPER LRFHER, DUESEEE.

7.17 w0 4 WER RS

Hixr O 4’86 ERAMmOERS (W 16.3 mOEE&ER) , FRALAEREEE DSI#EKA. (BE2EBE HSIOM, #O 4
TSR AT LB YERR T2 GPIO. LCD_COM. LCD_SEG 3% i&#5:5| SCB 13k,

7.18 HER/IE

B BE HiR
PRTx_DR 4 O R iRSFRE
PRTX_PS 4 in O EHIRSHER, FARIEN GPIO WEFTRES
PRTx_PC 4 OB EH 7, AREEEHMER . MASEMER
PRTx_PC2 4 L& GPIO M ANEHEMm O ES T
PRTX_INTCFG 4 o el e e
PRTX_INTSTAT 4 i O RETR S B 785
HSIOM_PORT_SELx 4 HSIOM % 1% 1% 55 77 38

PSoC 4 ZZHRARSEFM, XH4S 001-86886, hRA*A
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8 BT#h R %t

PSoC 4 KBS $h RGEBHSFHMT

m FADRERETEE :

o MEBEFRFRHR (IMO) : 3-48MHz AIECE, BCEDLK A IMHz, SIREREE, 1BE R+-2%;

o MEMRIEIESSE (ILO) : 32KHz, HTROEEEE, #EH+-60%.

ALEFESMERTERE (EXTCLK) , BE—4 GPIO BIERMAAN, BAEHESBEEIORXEBEFM. IMEETIEISR
REEE 1-24MHz,

SinEtsh (HFCLK) E IMO s & SMERTshiR o S5 2 ;

{ESTIRTsh (LFCLK) H ILO 3k15;

RGATHh SYSCLK FHE RIS s 3 HFCLK 2 3iE k15

PO4ERTSM 45788, ELESIBE = NATREER 16-bit 95588, FTARIIMERTSHE X L TS8R 14 ;

16 M F R H E LRI IMZET

8.1 IEHRiEH

8-1 444 T PSoC 4 IRt RZHERE] .

IMO HECLK
EXTCLK

ILO —— LFCLK

8-1 Bt RFHER]

Y

Prescaler [—» SYCLK

Peripheral

Divider 0 Peripheral
Clock O

Y

vy

Peripheral
Divider 1

A

x16

Peripheral
Divider 2

A

Peripheral
Divider 3

A

EEFR AL AE T = R, SERENAEAESIE IMO F1 ILO, ME—NEIE GPIO BBMENAISMER§h
iR EXTCLK, —/SREBHATIEE IMO 5(& EXTCLK {EAREHIEMET#h HFCLK. AEERSAE Tt B alE
S, SYSCLK FE&ANIMERTShET o 5hsgiat .
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8.2 Ki#hiE

8.2.1 AEEIRHE (IMO)

IMO AT U H— MR ERIETS, TEEIMEEATINERE
. ARATUE M AR ZEHRME, TER 3-
48MHz, #$£¥KHA IMHz. EHIEETRES, E)SE4E8S
#4T IMO EEE, LUABIRHFMMER, HNMEES
AL FHAE SFLASH /R,

8.2.1.1 T FEHFHTIMO a2

BEFFEMER, IMO ¥IIASRE R 24MHz, ZEEEhiTi2H
HIGEMER, SI1S52/FM SFLASH thiRELER S %, 1§
IMO BO# B8 F AR AOKERE .

B PA3t IMO Ryig%E

WMRAFAEEN IMO HITEEE, EEHITUTHRE:

m EE IMO BISIE: BLE FREQ
(CLK_IMO_TRIM2[5:0]) ;

B X IMO HITER IR AR . RIBIZFER IMO S0z,
1§ SFLASH H 18R B & TR AR S 4
IMO_TRIM[X] (x=3,4,5,...,48) IENEFES
OFFSET (CLK_IMO_TRIM1[7:0]) ;

%% 8-1 IMO STy RAERALE

EREER

m EE IMO MEER (T/EFRBEES L BHELERE
) ¢ IRIBIEFEM IMO SR, HERAIIE SFLASH
R EERIEE S5 IMO_ABSx (x=0,1,2,3) iEAN
278 ABS_TRIM_IMO (PWR_BG_TRIM4[5:0]) ;
BEAMERE IMO_TMPCOX (x=0,1,2,3) EAE
7722 TMPCO_TRIM_IMO

(PWR_BG_TRIMA4[5:0]) ;

AR R IMO BRI TIEP BT TIESERN
PR 48MHz, RHEGEZRSHRMNK. & IMO M
48MHz EEBIERAYSIERA, FREQBLBNMESE—1
$; B IMO NEARAISIZEFEEER| 48MHz Bf, FREQ
BEENMESRE— N EE. XET R LR R

8.2.1.2 IMO A9/ /&

BIESEY R, BEEFEIR IMO MO SEER,
TP ER A0 EMI 7K E . TESTIEH BET, IMO BISRER
E—ETBERNRB—ENERTL. TUEXRSES
SS_MODE (CLK_IMO_SPREAD[31:30]) RE, EiF
J% 8-1; i BEEHmE T SS_RANGE
(CLK_IMO_SPREADI[29:28]) RE, E{fR*% 8-2.

HHERS

ik

IMOF SR :

SS_MODE(CLK_IMO_SPREAD[31:30])

0: EIFIMOY 37;

1: IMOHISAERTEY SER ML = AL ;

2: IMOHYSRERTEY STE B M A ARENLE AL ;
3: IMOHYSRZRFEY $IE ElNHI L L DS R SHEHI;

% 8-2 IMO i RASEEIECE

HEHRS

ik

IMO# $5iSE [l :

SS_RANGE (CLK_IMO_SPREAD[29:28])

0: #3EEAH0...-1%
1: #¥5SEEARO...-2%
2: ¥3EEAO.. .-4%
3: M, kEH

8.2.2 HIBRE#RZH=E (ILO)

PSoC 4 HMIPRHEMRERHZTUNHEER 32KHz
RIRTSh, NEEIMEEMHIEHF. #x3F IMO, ILO &
BRRRINE, TUERKRFMELEERER S
T1E, EEREEHRE. ILO ML HATSE PSoC 4 A
WM A LFCLK . BT B B F 77 88 ENABLE
(CLK_ILO_CONFIG[31]) , AILMEgesiE &L ILO,

8.2.3 HMERETH (EXTCLK)
B PSoC 4 B9—1~ GPIO &/, RILUMA—IMERRT
$h (EXTCLK) , EMSAEEER OMHz E| 48MHz.

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

EXTCLK EEBEENX IMO {EARERE SRR (HFCLK)
BIET4hiE. PSoC 4 ERmNEIES, 2 2ER AR
& IMO, AAFAEREIZ EISETEI#A EXTCLK.

8.3 HW#he9H

PSoC 4 HERRIBETsH A FR 1B S AT LAME] 8-2 ARk AUt
EEFSE, AR E RS IR T :

® HFCLK BJ$hii N IRV IESE;

® SYSCLK 3 5hgsHIEc & ;

o IMEZETHIINEEELE ;



N EERS

[# 8-2 Clock Distribution System

IMO
HFCLK
» Prescaler »  SYSCLK
EXTCLK

IL0 p———» LFCLK Divider Bank 0
(Integral)

Divider
0-A
Divider
0B
Divider
0-C

A

Divider Bank 1
(Integral)
Divider
1-A
Divider
1B
Divider
1-C

A

Peripheral Clock 0
Peripheral Clock 1

|_|[vv
>

Divider Bank 2

(Integral)
Divider

Peripheral Clock 15

\

2-A
Divider
2B
Divider
2-C

V#vv

Divider Bank 3

(Fractional)
Divider

A

3-A
Divider
3B
Divider
3-C

8.3.1 HFCLK i \BT$piRERYIEEE
7£ PSoC 4 &, AIESRETRmANER#IEE, —1 2 IMO, 5—1=2 EXTCLK. BidAiE%H s DIRECT_SEL
(CLK_SELECT[2:0]) WTLA#H{TIESE, Bikansk 8-3 Fir.
% 8-3 HFCLK #i \E iR A9IE 35

HERE R

HFCLKA B $hiR Y3 3%

0: IMOYENHFCLKAYET 4R
DIRECT_SEL CLK_SELECT[2:0]
1: EXTCLK{E}HFCLK YRS 48iE

2-7: TRER, R#EM.
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8.3.2 SYSCLK 9 4nsEmific &

BEtREMINAY HFCLK i3 9 3nsE rT ISR & 4ifT4h SYSCLK. SYSCLK HIRT$SIREE X TR EHET &N IMEAVAT
IR, BISEIE S 7788 SYSCLK_DIV (CLK_SELECT[21:19]) , ®&FiZHImEainsntt, Bk 8-4.

%% 8-4 SYSCLK Prescaler Divide Value Bits SYSCLK_DIV

FE#RE ik
SYSCLK = HFCLK

SYSCLK = HFCLK / 2

SYSCLK = HFCLK / 4

SYSCLK = HFCLK / 8

SYSCLK = HFCLK / 16

SYSCLK = HFCLK / 32

SYSCLK = HFCLK / 64

SYSCLK = HFCLK / 128

SYSCLK_DIV (CLK_SELECT[21:19])

~NOoO b wWNE O

8.3.3 IMRATHH I INER IR E

PSoC 4 AN, SAAE 34 16-bit WS (A, BM C) , TREEM, CHBMIEEME 8-3 FiR.
MBS, SERERSNE, BAENMMAR. PSoC 4 FIAMIMER, SITEHIEHSRFRS, B
XIS SRR

8-3 MR A i 34T ER O AEIRAE ]
HFCLK

Divider N-A Divider N-B Divider N-C
+(1..65,536) +(1..65,536) +(1..65,536)
>
-
x4

STTFEH TIN5, RiTIREZEEE DIVIDER_A, DIVIDER_B #1 DIVIDER_C , AILUEEDSHLL. 3T F 28550254,
TEERETIMNIFFEE FRAC_A, FRAC B 1 FRAC_C. Bidfi B %7725 CASCADE x-1_x, AILUZHIFESEHI 955
BEBHITREE. BLEFFS ENABLE X ATLUERES B R IEHANMEFES. (x=A, BEH C) . EFSERUE 85
& 8-6.

#* 8-5 B INRRAh DR NEE

Fe SEES ik
, Sy SRR AP 5 SR X R 5 S B
150 DIVIDER x i SRR =H A\ SRZ/ (DIVIDER_x +1)
R
0: SREEXHIEIN AHFCLK
30 CASCADE x-1_x 1: S SRMEEXEHIN H 5 SR x- LAY
R WTREA, HEEENEN. SHEANMARRHFCLK
0: BIFSHE
81 ENABLE x 1: FEEESIREEx.

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A



N EERS

#* 8-6 HINRRA D D IRR A E

Embedded in Tomorrow™

e HFRa HR
) SRR A IR X IR
150 DIVIDER x Wi 3T ER =5 \ 35iZ/ (DIVIDER_x +1 + FRAC_x/32)
) SRR AR D INEEXAI DB SR
20:16 FRACX Wit 3R ER =4 \ 35iZ/ (DIVIDER_x +1 + FRAC_x/32)
LR ERIE
0: SSREEXHIEN AHFCLK
30 CASCADE x-1 x 1: SIRBEXEA RSB LRt
AR WMTOMEEA, XS TERMNEH. 2I=RARMNR#AHFCLK
0: ZF5sngex;
3 ENABLE x 1. FERESHRZEX.
8.3.4 SMZETH D

E 8-1 A AR, DINsELAIEIT S HESHES, H PSoC 4 124 16 Mg, B3 UDB. SAR ADC. CSD.

TCPWM, LCD E#EHRAETsh, N5k 8-7 Fi%l.
= 8-7 IMEBTERFIE

IMEEI RS Mg E

IMO (SS)

SARPUMP

SCBO

SCB1

LCD

CsD (1)

CSD (2)

SAR

TCPWMO

o|lo|lN|]O|JlO|AM]|W|IN|F,]|O

TCPWM1

=
o

TCPWM2

11 TCPWM3

12 UDBO

13 UDB1

14 ubB2

15 UDB3

SRBATSURHAIT R MORT 0. (TR (ck_gated)
AR (cl_divided) . [ THERHREOTHFERIE, 18
RESHTARIE, £— M USEBS, SRR
— BRI (clk_hh) R 5 SRS AT T AR,
B AR RIFE RIEIE S0%H—ME (RS 5A,

58

HZEEEFT 50%; FHE, —NEABPHSERE
LERfiE bR Rk o R E) D — NIRRT A ERD , WE 8-4
. ERENAYS, FERNARRMH EAEST
PSR, XEHHEFER IR, EAIHERSE EFAE
MTEEGHERAE, 555 ENFRER.
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8-4 [ HERT 5 43 SRS 5h

SUVAVAVAVAVAVAVAVAVAY

clk_gated /_\

EREER

/ \

clk_divided /

/ A

PSoC 4 #2fit 16 tAF 7725, W< 8-8. BEEETE, =4l 16 MMZATH 2 A HBEA 53 Sn2RH AW 3 3nestan it .

%< 8-8 SMEATHIIERE (N=0,1,28 3)

LR AR

REFE IR
0: 4T4M24H0;
3:0 DIVIDER_N 1: 5r3RaRAl;
2: SINERLE2;
3: STYMERLA3;

5:4 DIVIDER_ABC 1: 74088A
2: 5028
3: 3fEEC

R3S SNRR LA Y S SRR
0: FIEZIMERTH;

SAR ADC KR 5 H AR IMZ BT S —iEsR B THME 5
e, BEARNE, ESENMIE EM—LAE,

SAR ADC B—IMIRREERIR, ELFERIEHS
R PRI R IR FIZIEm . KT
B R EFHAEE—ERRTS, XEEBRIERLIE R
MTMEEN, RS THRYIERE.

8.4 (RINFERIFERNTHIRIE

PSoC 4 71, IMO, EXTCLK, HFCLK., SYSCLK #0Ff
BRIMERT XA SE S AREAR R T I4%E; ILO #n
LFCLK BRIETHANREARSD, T REWS7E 7R B AR AV FEL IR AR
XTI,

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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—

fé%PRESS

PSoC 4 AJLAFE 1.71-5.5V KYSMERERIR MR AT TAE. X — T A#h T/ERESEE:

m 1.80V-5.50V B AR E TS
m 1.71V-1.89V BEIEMA

SHRABANNRERTSE (FE) , TUETFENBERERTHRENMOEREME, SF: BERSEERTSE. |
RAEREETER. REERASBEEETHRMKRRSRERTES.

9.1 ZR%EHR

9-1 IR RGHEE

] L L
0.1 uF 1uF 0.1uF 1uF
H ﬂ 35, AR RN ﬂ
g g g
8 :
$ $ :
Active
»| Digtal »| _ Domain
Regulator E’TJSIE:I:EE:L"
Analog
Bandgap - Domain
- Quiet »  Voltage Examples: CTEm,
Regulator Reference SAR
:- _________ 1
1 Deep-Sleep
__ o) DeepSleep L __ L — Do
l o -1 Regulator : T e E I.mw|l|_c:n
1 " '
. | 12c
|
e———————— ] 1 Hibernate
1 i 1 _: Domain
i n-: Hibemate | | Examgles: LF
TT™™  Reguator ;T TTTmTToo | comp, sram,
! ! UDE
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HE 9-17 I, BIERSGEMI M FEIE( Vddd )FniE
PR JR( Vdda ) MASIE, RH#H#BEMIA Vssd F
Vssa 5|fl. fE—LE/NEREIS S, HFBEIFEMEL
HIBERAIRERER—R, £A—5IH (vdd) . BRF
=, & PSoC4 WI&%i+, VDDD #1 VDDA #5iE%
(HEFRR—HBIEHE) . &8 VDDA #1 VDDD HfE—
HIRHE, BRAE—ENBEERESMIEBIEEF,
EEBFRES T ELCREEME BN FEENBER.
[El#ERY, HEFFIS VDDA 1 VSSD 9 FFEL. IR VDDA
#1 VDDD A EIAYEEREHE, VDDA #HgaIT VDDD,
BHABEONMBEEETHEE (FBE) , &6 vddd 8.
ERSHEEATSHREEIENEEENSE, AREEH
RS ERRSENSINRERFEEER 1.8V, LURETER
NI FEEER. HiaBiERs5IH Veed, SRIMNE—
ANEZE (WE 9-1 FiR) . SESHRGSHEEFETERAN
EMERAEY, WS Veod B TIEBR AN, TREEEMAH
Rk,

Veed AILARAEBBAERMMAL, AT EEERNBRE.
LUERNEREE RS A, Vddd FBIHATEE R 1.8V-
5.5V, @i AEREESESE SR SRR TIEMBEE.
YEEENMARRE, HMASEEZ 1.71-1.89vV. A
EESIRSEE AT RAR LB, EABRKIAZFELE
. EXMBEATLAEEHEFEZR(BR 9.3.1.1),
Y5 08ERE.

B, TEBMEEADHREAEEERRSFIKRER
SHEHE., TE—MERF R A— S HURAE
FEERIZMERSE, 58N bandgap £EIREIE., BARKMNE

9.2 HREEAR

R IR FIER R HE

LHNBEER/IMEAT 1.8V A, S22 FAEREEFTS
Bk, HHMNREEER/ME/NT 1.8V HEBETEREE
1.71V-1.89V (1.8V+5%)RT, RIEIZMIMREIREE, =
FAR A IR R TIRE.

L AR E TR MR RT, EIME S Veed 2RI
9-13%#, RAIIME—NEIBEBEAEIM (1uF, X5R &
B . ENBEATRNEREER, ERbraen
SEAMb AR SMEREREE 9-2 5 (& 9-3 Fiiw.

LT HI%T PSoC4A ERBIREEAR.

9.2.1 4MEREB[EEEAT (1.8V-5.5V)
9-2. 1.8V-5.5V, e BAKEIE IR BEE e

]

1.8-5.5V

Vddd

Vdda

0.1uF 1uF

T

veed  psoC 4A

)

1uF

N

Vssa

%7—[ Vs
g[

9-3. 1.8V-5.5V, ¥FAIRIIEFESFAEIEREEMHE

i . [
1.8-5.5V I L | Vddd
0.1uF [
v —|: Vdda
1.8-5.5V
’—[ Veed  psoC 4
0.1uF 1uF 1uF
e
{ Vssa

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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R R R R B

L E S, R vdd #1 Vss, SNEREEIE A
1.8V-5.5V B, EIZUE 9-4 FiR:

9-4. 1.8V-5.5V, $jf vdd ftE

=

¥ CYPRESS

Embedded in Tomorrow™

9.2.2 HMEREEEHARAT (1.71V-1.89V)

1.8-5.5V E vd
0.1uF 1uF
r[ veed  psoc 4
we |
JE Vss
9-5.1.71-1.89V, INEREEIFEIEME, HMFHEIFEFIEMEIREREEMEE
—E vddd
0—[ Vdda
1.71-1.89V [ Veed  pgoc 4
0.1uF 1UF I: Vssd
{ Vssa
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[ 9-6. 1.71-1.89V, SMEREEIRE A, HFFEIUUERIRED FREFIRINHEEZME

1.71-1.89V

0.1uF

1uF

1.71-1.89V

0.1uF

1uF

—]
_
|
N o PO
7

Vddd

Vdda

Vced

PSoC 4

9-7. 1.71-1.89V, SNEREREEIEHEE, %4 Vdd

B IR R B

—

1.71-1.89V

0.1uF

1uF

Vdd

Vced

Vss

PSoC 4
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R R R R B

9.3 f£H

wE 9-1 firR, SHMEPREBFHEEH Vddd B, &
$UEE B8 E Vdda R

9.3.1 HNEFE=E

SEENFIRNR 75 B R T 25 AT AZE VA R R RERR AR 7S T
R RERR B R SR A IRER A E SR A AR R AIRZS T IE

9.3.1.1 EZIAEEELS

MHNEREEETE 1.8V B 5.5V B, XAMET AN
BRRASETHNMMB T BEBRETE, XMETR
B AHESIE (Veed) , HERMGIBISME—NE
A (WF, X5R) . HEFEHEEKT 1.8V AT,

Veed BHHERIE, Veed 1 Vddd wA B I3 — 4.

LERT, SEERIRESEHFIE AT LA PWR_CONTROL
E7738h A EXT_VCCD fI3kRZH.

9.3.1.2 RIEEHESE
(MR AT 22 T 44 — LE GRR AU RS T i SRR (R ERE, 3
i bandgap £E&BEHE, BEABRNERES, XM
EEAE SRS, TTIUER TSR
LY R S L 3 N HIIERS

9.3.1.3 KEHFREG 7~

FEERR SR E RS R EREERAS T TE
B MHAIE (NREMESERT, RITEREEREE) |
EENRBRER B, X MAE BB EIENRS
VAESEHE (VCCD) o XMAE =M f— N,
4 1LO {2 HF8 RO IRIF I .

9.3.1.4 MEFFS

KRR B E TR ERRKE T AR FEEREE
iR, MEERRIEHISRAEINFELLEREE, UK SRAM M
UDB HYR¥FEE. fEESFRERER S, XMBER
B ERERTSRERR . AREERER, XME
[ 8% 0% L E B R B RERR AR AR dA L

90.3.2 EEKM

BEENEEEBEER (POR) , KEHN(BOD)FE
ERM(LVD).

64

9321 _fFHEEEF (POR)

ERERERETA AR LRMRE®ERY, BEM
REFHARZ TR LRERERBRAENIE LR
T, dEATIE.

9.3.2.2 X/EMM (BOD)

LHEME| Veed BERTREZEEITRE (SOV, &
REREREFM B, RELNEES~E—PERK
A, UHIESRESIT/RFRSHNEEEZEFIES.
RERPEBRER T FIERXLUMNIEMZITERGE
BN /RERR R B RERR MAER) ERAT AT AE.

9.3.2.3 RERW

IR EAN A TR NN ERTS. HIMNBEIR
HIMSEREBIGFERE, JLU=E— i, REER
FMTFG S, LVD REEfE R RIS ER .
LVD AJLUBIT % E LVD_EN fifEgE
(PWR_VMON_CONFIG [0]) «

BIMAELE LVD_SEL L (PWR_VMON_CONFIG
[4:1]) , fREBEFAUAE 1.75V-45VERRBENX.

1E LVD R ERI, FRRERNETESMELIER
BUh T, ATLAE(FEREREWNML LVD_EN BY 1uS R
il LVD Hitf R e ixX N el HEERY LVD FR L
N

1. %E PWR_INTR_MASK Z &4 LVD i} 0,
Fa R IR o B A R o

2. #iFEE LVD_SEL (PWR_VMON_CONFIG
[4:1) , KEMEZET.

3. TR E LVD_EN LI{EsERERN

(PWR_VMON_CONFIG [0]) . XBFEJRES &M

B|E5XERE, BEATRETHHTER, 72

BrhrEE,

E1F 1uS B BT ERTIE.

5. @iZE“1"2] PWR_INTR HF&F&H LVD i, Fk+
WrARRR AL o

6. & PWR_INTR_MASK B iRt (5“1
LVD i)

P
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9.4 HEH/IIR

= 9-1. IR RSN FERE

FERSM R
PWR_INTR BB R 2R
PWR_INTR_MASK IR RS TR
PWR_VMON_CONFIG BB EME B S 1555
PWR_CONTROL BRRNIEH], HETRSNRE 7R
PWR_BOD_KEY BOD ERtriCEFaR
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10 B1THIRT

PSoC 4 AJLUE 4 AR EITERA THITRHERER. EARERT, RESHITEHRAERNE (FLASH) MESRIEFEMHE
7% (SROM) AR EMREE, HERAHENIIBEENIR. 4 RN BNE STHEXSHAAER; BilEXNEEZRTH
PRGFLEIZFAER.

PSoC 4 iy 4 FEITERA T :

3154&x (Boot)

APFPER (Usenr)

HRUER (Privileged)

AiRER (Debug)

10.1 35|5#K

BHEEsE, ERABPRIERNERTRESHANSISERET. BTESISEATHSISEFREEHSRILRE
k2. SISRREBITTHUERT, FATEHSEEIL, NMESISEFELTEZENERL FTEERTTITSH.
ELREMMNE, BHNRESHSWNAIESZLUERMBRERTESRS, AMRIEEEESRIERFNEEME .
SISEFPITERE, BFSANNEFERIT, HFHEANBPRK. HEDRES KB EEH PSoC Creator SR &I
EEERK.

10.2 HAP#EX

APHREFETTRPERT, ZRERPHNIT (RUEHRSRIEE#SIDIIT) - SITERFPERTHREFEE PSoC
Creator &£ I &2 iz BEhE HKBEFAARENRE; HhExiERNKEEERTBHRBRIS ESETHE
KRB, —B3ISEFHITRER, RRASENERRNITRFERF.

10.3  45PUHER

APIEFRITIEES 3 CPUSS_SYSARG #1 CPUSS_SYSREG, AIERZUHENENER . BITEENER THIE
FE Cypress REHBENESSRiEGEMESS (APATRITER) , ARNITESEE, ARRAThEENERET.
HERERT, AXThaem . —BETERERX THEFIITER, RESBRER|AAER.

10.4 AR
WARKEZRTRPREFLME. £RAERT, BPAEEL[MEMRITLIFE (4 PSoC Creator 3t ARM
MDK) xtRPIEFHEITEK, EFEITSH. FHEMRE, MRHTER (SWD) mOFFKIER, NRESENE
HEX. MFRARNEOMNIERER, HEEREMALEOEY.
ERERNRGREERT, BANRTE. #HESERHREET.
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11 ERET

PSoC 4 2 T ZMEIFIER, "JISRATEE RS HaIThEE.

PSoC 4 HHEFER AT T 5 M-

J&TN (Active)

RERR (Sleep)

RIERERR (Deep-Sleep)

{KBR (Hibernate)

{21t (Stop)

SEE. BERRANRERERSE 3 MEFEERNE ARM 19 3 iR AEREER; ARM IBSEMIESELEH (ISA) ¥tk 3
HIEER. RERAELLEZ PSoC4 IREMINEERMBEIFEN. APATETREFREHFANKERESRELEX. {82 CPU
K EME—BEHMNRRSFILERGER, FHANENM (Reset) .

T ERIEFEER AT @ an T R SEH :

B {ERE/E SN AT

B FR/RARAIREEETE

B BRI AR

B FF/B/% PSoC KSR 4E 14

iR R EERIE 11-1.
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RIRR

11-1 EREERIEE

- — Internal Reset Event
—— === External Reset Event

1 B — Firmware Action

Other External Event

XRES / POR / BOD*

T

i

i

[

T RESET )% ——— —— |
I

Internal Resets,

e.g. WDT
[
Y |
e ACTIVE Je—— — —
Firmware Wakeup
Action Interrupt

Wak
-------------------------------- HIBERNATE wakoup
--------------------------------- (oo ) [

Asserts

*BOD #EFIEER TATH.
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' CYPRESS

HRER
F 11-1 #A T PSoC 4 12ty & fhe B,
% 11-1. PSoC 4 BiFE{E
iR . . . i 2k .
Py ik HENFH BREEE H] F B i T A E A3
N PIN: N ERHE Fr R VA5 54T
1'3;;%4 i;iﬁ;f&% HIREE, IMO FHER | o0 | . SRS
E | g (fﬂ%f‘%ix'ria);ém MESHIMEBIELR; | NA IHER IO | e | ETERE, MBI
A e, AR (A #4348 Active Digital
k e BE) BEFTE.
CPU & FHREIRIRTS, ERHR B A R R AT B4 AT
SRAM &b FR#FWK IMO F{EiE fhzm . SERMNREE
MR | %5, FESMRIIRTE REEER F—chitf IHEILO | Lo | TR, TEEK
(AT IEAR A Ha 1 BN WRA (7] 253 Active Digital
i) RE) B EATE.
FrEREREERET
Deep-Sleep B EFHT
s Sk BN TR RAY R
PIEBE #5532 IMO F Hr
e | DEIMEIA, B SO chi, RERHR | gqg | Deep-Sleep BERET
éggé BILRIFEHE ILO (32 | RESHS EIhFELL S, ILO g | 0 Hibernate
kHz) FUREIMERE B OSSR (32KHz) R CES
PEE T (RIS (SCB1/SCB2) ,
kEEESSHIMERIE B TERR
TIFEEL AR S A R AT
H IR
{X SRAM &FR$FR SRS R
%5, ASEABRINE FRATRRNE
RER | e REEER s ¥ £ | Hibernate BIEFE
o . Hﬁﬁl:lcpli‘ﬁ/ﬁ.
Sk B % O SR IR EL AR (T e
S8 ) SR AT EL MR FERLHRR
B A IR ER 4 3 ),
X GPIO it 4 F 548
= RS s XRES, N
ik | o xRES 5 RESTH WAKEUP %) x g | x
WAKEUP E#) ERYE
BUE S A AIFEMREE,
EREERENXT, CPU. SRAM, UDB., TCPWM I
11.1  EEhER

FEERINE PSoC 4 SR EARRK, BT LLUESRMS
MERARERNTFREMING. HERRKXF, CPU KRR
BT, HERAEMEIFE. HR, BREATLURIER

S ERIE AR ERIME, R,

11.2

FERERRIE A, CPUTHERRRZS, HIERMHKH,

RERR R\

PCLK F4FRIFIRE, ERGEATEEE, AZPEERIR
%82 ILO (32kHz) BEMETIER %M (IR ILO

Wk, MEMF LCD HEREATA) . BRFER
PEERSMNERIED (EEnMAEEY 12C/SPI) $RHESHHEYSN

WA ST E. RE GPIO B, {RINFELLERE. N
RAH 12C FEBT VAR FEHE S TG ER AR B RERR 1R
HIREE. REMERENR T ANREESRRE 11-3.
AREEREXT, HREAHFER, TEEREYD
A 1.3pA; HREETPhXAR, TIERRIELHA 0.5pA.

4 CPU NFRAIBEMESE, MATENEREKRN. &
BFMIEITH, PSoC 4 AIEEHANIER, LASKIEREM

BORTHFEZE K . (R 1 RERY P B ADNG 25 10 M BERR AR S

MR

11.3

R RERR IR

PSoC 4 ZZHRARSEFM, XH4S 001-86886, hRA*A
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RIRR

11.4 KIRER

FEUERT, SRAM &TREFRES. @i XA AR
. BFFF CPU FFFAIMZEVERIR (A TIREERFEHISME
BRON) , RGAHNAERER . EUEXT, CPU IR
BN R EENRTE,

AERRIERT, REERKREEFTRMEE, LUAE
BRIFENER. EAEMN LESHERMEFRZRIR

#l. FTAEM LESHEEME 2T T 10kHz.
WRESHEEIRRES, EINFERSERNREERE
RRBEFLEERXA.

AERRERXT, ABREEMRRINFELLERFOTENE
SAAGRMTWRE. —BRMREE, CPURMAKRSFER
BHANELORTS, BRSNS E I FFIRETT
FRUELDFE GPIO EASARMER (HEFRER
FERTSHERRRIN) - EiifE, PERESNABA,
ARE Z 4t RE 5 1R 7 PR B2 25 4 64 P TR

"Ilt

..._._‘_)

==7 CYPRESS CYPRESS
WRINEEIES (XRES) WHE, LN EHE
B. ELERT, BHEERE, RABTEHRERN
BE. ERRERT, TIEEREZHN 150nA.

11.5 {Fi1EER

EEIEERXT, CPU. FRrEAIREE BT EMIMEIH
XH; GPIO i FREIR7S (Frozen: EfE GPIOBY
BE. BXRRE &JF%DHT%U(M TESHHNETNENX
B, JoEKEE GPIO BIIRA) 5 XFB GPIO RIS #H %R
. EEXT, RE8Ed XRES‘)ZWAKEUP EH
HESAIEREREE, REWMRERHENRGEEN.

AR NRER XRES 15354 MeER, HigkFFLE
GPIO BYIRTS.

ERILERT, TAERR(EL% 20A..

® 112k T EMEFRA THRAMNE; & 11-3H
R T ZFEIFRR T BRHIREER .

*® 11-2 BMERER TR AN

bEE| BEAR REREE KEE =1
CPU on Retention® Retention off off
SRAM on Retention Retention Retention off
HEBERFHE (IMO) on on off off off
B e RIS =E (ILO) on on on (F[i%) off off
EI'ERTES 2 on on on off off
BRAKERER (UDB) on on Retention off off
LCD &R 1R on on on off off
B O@EELR (SCB: UART) on on off off off
HFIME & OB 5185 (SCB: SPI) on on on (LMIER) | off off
$OB{EER (SCB: 12C) on on on (RMIEX) off off
TCPWM on on Retention off off
PCLK on on Retention off off
CTBm on on off off off
A SAR ADC 1&1R on on off off off
RIS {RINFELLER R on on on on off
Capsense &tk on on off off off
. . EBENA (POR) ¢, HE&MN (BOD) on on on on off
RIRREAL SMNEBEER XRES on on on on on
SR L EERE (HSIOM) on on on on off
GPIO #i K% on on on/frozen frozend frozen
a. Bl AERS — EREERERXT, WR ILO# XA, B THEMNSBIEARTH.
b. f&#F (Retention) — IMERIECEFRKSLETFREBRTS ENBEIFEEXNWBEEFHRIEELE, BEIMEATHHHE X
AD o B —BEERFHFNEIRN, IMEATBET .
c. FEE{I (POR) — FESMBRERH LBETHREHER, BEREFHKEEBEEN (BOD) HBEEERE. AL

i RS UAEREERFMAREX TRETHAMN.
d. HEs

(Frozen) — GPIO WL E. WA LKTSATHERT. EFRMHENEIRHT,

FoiEE GPIO BRTS

AR on — IMRRBRATIERTIRIRTES; off — SMRIERIKH], TH M.
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" CYPRESS

Embedded in Tomorrow™

#* 11-3 M FRRN T HIMRELR

BIRRN

A A MRRESR EEskah{E
R {E A SR BT R 4038 chb
EA B AR B
i O P B 403 ch B
R IhFELL s 4038 chb
SRR S OiEER SCB AL3Behb
&I e SR /1 Q03B Rl / i
SNEBERIIES (XRES) ° B
i O P B S
TRER R IhFELL s =R
SNEBERIIES (XRES) ° =2
ik WAKEUP &) i
i SNEBERIIES (XRES) ° -Xins

a. IMBELIES (XRES) RIIEBNRZER; FIAME (BIEHFEN GPIO) HMNRESEER. EXMERT,

PSoC 4 Ef5fa, FTAIRAIMGEEREA.

11.6 {KIh#EEENXHEH

Y Cortex-MO #IT—KHliFRF (WFD) 1548, RE
BMENERHENER, REEBRFARESR (3%
11-4) . MRAFPEE CPURITEFREDERSIZEF
(ISR) MEIEHNKINGEER, FBRTIRE
Cortex-M0 £ 4:15#1Z%F2% (SCR) #
SLEEPONEXIT {i €SI

* 114 NESEA R EZRDFEEANTEHEE

7788 SCR ) SLEEPDEEP i f1Z5 1755
PWR_CONTROL #YJ HIBERNATE i)RE T R4ei%
WEENER R EER . REERITZ2RIRER .

F 11-4 #IR T X Cortex-MO #11T WFI 35S,
SLEEPDEEP {1 HIBERNATE i f & R EImM#HFANT
EIARINFER .

MBS R T ORISR SCR.SLEEPDEEP PWR_CONTROL.HIBERNATE
RERR 0 X (EEE
R HEAR 1 0
IRER 1 1

AATRETEEE PWR_STOP RigE GPIO 7TE{EINEE
BRTREEFLTEERS. EREERT, BAFE
GPIO R EAFERS, FEAMNKRERELR, B
ANBRGENL

ERERNRER AT LUIS R G RERR . R B RER AR SR Th

FEERMEE, 1¥155S%E %K 113, L5, (@ RESET

fa, REIBEREEDNER.

B EFFSR PWR_STOP, REAITEENENENX

HANEIEER ., EHEXT, REHRRENREEZERN

BiRS A, (NEFRER /0O REMES1ESE

PWR_STOP #HJ{ES#{R¥F. KB XRES 3 WAKEUP

EHNEYIESAEEKREE, HHEANRGEN.

E1752E PWR_STOP FHFERENXIAT:

B TOKEN — XNFEEE 8 MI, HHEAENSZLE
REHMREEA T IEPIRIFAE . REATLURIT ISREE
BRI R G HEAEE 2 WAKEUP EHI{SSiF2H

PSoC 4 ZZHRARSEFM, XH4S 001-86886, hRA*A

— M EER RESET EH35[# M. B2/ XRES 3k
RIMRERIE(E Lk FER B L.

UNLOCK — BiIEXNFERS 0x3A AILAMEHI{E1E
BR; EtEFSHE STOP L.

POLARITY — IEIFASRIEE WAKEUP ZERIIN Y
W, & WAKEUP ERGANESHRMESRENE
ECRT, AFEIER RIS IS IRER.

FREEZE — M E 1 7'RZ A GPIO MELE. 1%
STOP — B FERGEHNEILEN.
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RIRR

EFERGHNEFILEN, Bi3TEFESS PWR_STOP 1%
INTEC B ELH{E 30Kk

m TOKEN = <R iEFiEEHE>

UNLOCK = 0x3A

POLARITY = <RI 2715 E BOHR 14>

FREEZE =1

STOP =1

FIXMEZE, BUAFRBERETIES NOP,

4 XRES 3 WAKEUP EME S BMET, SFHEFRLE
IEER . XENEHHRIESEEE PWR_STOP F1

11.7 FHEHR/IE

F* 115 BHREEAFEFESRIIF

==/ CYPRESS
STOP &k, Himk EBE{ (POR) . WAKEUP &
HEMEEE PWR_STOP H9HE ML, ™ XRES Bt
155 Z 73 PWR_STOP RIET A1,
RGERRE, EAPERINTRELIERIE:
B <A[iE>iEEY TOKEN 1B, EBEARERND ZIEF
B <AESIRE 10 WHRARMHE. FTFHRERHE
B, EFTEEIGE MG, EREREE, HFL
ERBEMEHESESRD,
B %10

icat

ik

R EHIEFEE (SCR)

BE HHIRERGIEHIRIRE

HRERITH|FFEE: (PWR_CONTROL)

R IREN R, EFLATHEREARS.

FIERNFER (PWR_STOP)

IEHIFEN /R F IR

72
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12 &1 13 ERT=S

V

——=-=.==’c YPRESS

FHiVAERR (WDT: WatchDog Timer) RFRIEBRARRGERMN—INEERT. HWDTHERER, MiTHSReIBEE
FEINERFFE TVRERSFZPTHE, SUSHER, WBREFBAFERS. £PSoC 47, WDTHIL{ER$#ZILO
(Internal Low-power Oscillator) ,EHISHERZ32KHz.

12.1 M

PSoC 4 IWDTEZEH LU T JLANFME

B =R E EEAR TS

=AM EES R A ST R A ok REBE R R
ERERRAVREREARAEIRER T, WDTHES =4 IRER i
EEEIMERER T, A LAZES E ROAT 8] 724 ch i

b5 1L B E R HIR W B IME IR IR IFIRE .

12.2 HEHRIERE
E12-1 FHiERSEBRIIERIER]
AHB CFG/ . CPU
ENEFGsE . . STATUS INTERUPPT > T4
EITRER
MR
RS % -
f ﬂ(ﬂﬁ)ﬁ > CLK RESET > gl
32KHz
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B VAERER

12.3 TAERIE

MRWDTHIIT BEER ERRBIRR BRI, %
WP EEESA, FETLLRETRERS. £
PSoC 4/, WDT—HEE& T H/ 16-bitAI i+ #zE (it
BEZ0FNITERES L) Fn—A32-bitit#EE (H#EE2) .
X =M R AT ARSI IRAE, HEREERIE, TTHER
BT REE, AR R P& S A BREIRR.

T ¥R 0A T 88 1 7E 1A 246 ZE B 8] J5 7T LAS H P sk
EZEHEN; MitHEE2N R e it PR,

12.3.1 WDT BY{EgEfEILE

WDT B {5 g 022 1F 43 31 18 13 & 7 88 WDT_ENABLEX
(x = 05k #&1) WEBMNSEERIM. SWDTHIfFERE
gEHBIFFERE = MEIR (LFCLK) BHIA &8

F12-1 HHROMIT B[R LAVIRIEERER

—
—

CYPRESS

BE M. WDT_ENABLEXBIBHELARFEL—
LFCLKEIEHA.

EWDTHIERERNBERAT, MEEZFEEWDT_CONFIG
FMIZHI S FEWDT_CONTROLEVIRERIEER . B
CLK_SELECTZ 7788 hAIWDT_LOCKE i, AIAZIE
FrEWDTEEFENERE. MRAAEEFTHWDTH
BE, EEEHRIFWDT_LOCKEE,

12.3.2 WDT ByiR/EHER
ITHEROMIT MR LB S MRIEER, BRI % S
MBI ThE R RIER hAIPSOC 4, AL B I
#%PSoC AR T A HMIEFBARENAMERES. F
F#WDT_MODE[1:0]# FI REL & B HUIRIERN, X
WHEMUTHEWTCTIRKE FEF I HE
WDT_MATCHxR} (x = 05kE1) , FEiEENHRS
5.

HER i
LS BES BT SUERE (WDT_CTRx = WDT_MATCHx) B, &4 THE:
00: Fi#RfE
WDT_MODEX[1:0] 01: 7=t chllf
10: FHEEN
11: FEEFET, BEE=RPEEREHLIE, NEEE

FE: x=08 1.
THEE2 R e E T, wiEk2.
F12-2 ITHER2MBRIEER

Hiree

ik

WDT_MODE2 0: FCiRfE;

1: =4 rhi

LR BEEERTME (BN (AEB—AhEERWDT_BITS2[4:0/HERE,
ERFR12-4), KEUTERE:

12.3.3 WDT B9 ErFRINFEAR R

EESNEIFIRAT, WDTARR PSR LZEEICPY; ERERFRERIRBEIFERENXT, WDTHBRR B4 X 2%
B2 rhHTEHI8E (WIC: Wake-up Interrupt Controller) , B{&k#nT:

B EFHEIRER: CPUFRFEMWICE TIEEFRENIRE.

CPUf N B hTE R HHITH AR SR (ISR: Interrupt

Service Routine) . #AISRfE, HRUFEETENEKEFFRWDT_INTX (x=0,182) 51, HEHEE,
B EIRAREEREFER : CPUTREWXHA, PEHEEEIWICKMREEPSOC 4. CPUMMEES, Xt EiiEKEITI
RHBPATHEIRBZIEF . PENEREERFTEEISRPHES.

12.3.4 WDT W& (L

£ WDT & BRI Z 5, & 1582 RESET_CAUSE HfY RESET WDT (US# BRI, WidF &% it woT IS iL. RESET_WDT £
BEURSSH—ERFIRENERITEE, K45 EHEEN (POR) HEHBENM (BOD) . BEZMHIESNEMET.
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— o

— 6 PRESS

12.4 HiFRYIE

12-3 HEESOMI MR IMRESITHI S 7S

B VAERE

ka1 i1

WDTHH SR Sse B S 728
WDT_CLEARX 0: IHERHIITBUEE J£0x00002OXFFFF;
1: AT ECEE A 208 B AR 8{EWDT_MATCHX.

TR RS TR
WDT_ENABLEx 0: ik,
1: fERE

WDTHI FEHE R 5758
WDT_INTx BHEM, RHEE.
EREERSP, WREE=ZRPEFRREEE, NWDTSEREN

WDTHIIH BB EMCEFTHFERREEIZME ", BWOTIHEREM, EitHERE, 2RBEtS

WDT_RESETx BALE R EIEE.
FHIESFR
WDT_CASCADEO_1 0: THEREROANITELES 1RSI IR1E
1: THEEROFIT B RENIEIE, HITHEROMITEREIAZI BARTEER, TTEE AT EESR M.
WDT_MATCHO TR0 BRI A
WDT_MATCHA1 TSN ERTRE

FE: x=018 1.

F12-4 2RSS SIEHF R

aical i

LR ES R
WDT_CASCADE1_2 0: IHEER1ANIT HEE 2 M T 3R ME

1: AT BER2RERIE, S BE 1T BEREI BARH BUER, HRER2HTBER M.

TR FAE S TS
WDT_ENABLE2 0: Zt;
1: {EEE

WDTHY h BTER &7

WDT_INT2 BB, WA

WDT_RESET2 ipvaiion
- FRUEREE.

WDTHIHH SR EMET S ERREEIZAS ", BWOTHER[REM, HiItHENRT, <EEH<Bm#FzSE

B AT SR ESEE
EEBERE . U B RSB — (R B SRR,
| 0: SO ERIERIRLE I

WDT_BITS24.0] 1: E B ALE T,

31: FEIIEREERT AL il

BEZMTBHIEEMPSoC 4 HEHRTRMAXXTTHIWDTH EES.

PSoC 4 ZZHRARSEFM, XH4S 001-86886, hRA*A
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== CYPRESS

PSoC 4 XL AR E i(Reset), HEERMHN LREN. ARRBAIMBEMMKHENSTS.
PSoC 4 WERRGREBMTELLR:

m  FEBEfI (Power-on Reset, POR) : HASRMEZBIRERBRN, HEBESMRE EANITRE, SRESTEERN,
RSl EBEEN, FRBOMEEEMRTS.

m FEMMNENM (Brown-out Reset , BOD) : HEREFE{THIEET, MRBANHBBERTAEER, S5IEEEEN
B,

m EMENM (Watchdog Reset, WRES) : HRHEMERITERRBEMNE MAHHNERRE, BR5IEE RSN,

m RHEAL (Software Initiated Reset, SRES) : F ARSI H SN & EE KT E R G E M.

m SMBEM (XRES) : WEMNRHRBEMNER(XRES) LHINBMESSIHER.

m EHRURIPERL (Protection Fault Reset, PROT_FAULT) M PR EEEBIFNANRER, £/ —MERIFE L.
n RREXREES G HOTARREX B, K7E—MARERREES L.

m FIEEXMEES A HOTFILRX MR MREER, K7 —MELLEXREES .

13.1 E{LE

TEHFFANBEFHELR.

13.1.1 EBEr

PSoC 4 £ LBz, RLXE LBREN, FE—INRFEM. LHENSEFIGHHEAEMIKT, HEF Vvdda, vddd F
Veed ZANBEEFIAE HIEFMEKRE.

fEPSoC 4, RARERLBEMNFER, IAMRIHENRFETRGEMTREIH LBREMSIEN, FRERIFEEEMR

RHET,

13.1.2 HHEENEN

PSoC 4 hE & —MEEBEMRIR, EATINEE Veed RHIEE; MR Veed RTHEFMIAEN R/ NEETERE, M
EBEEMNRREEE—NEMES. FEQNERTERED . BR, REERFMAREXTESELE, BFREFLRRXTIE
BIE.

RGNS S AMMHAEER: AHRRIERENE MR AHRA RN E .

B FAAEBANENS: H Veod RT&R/NEBIERE. ENSTRNMNEBRFEEN, —MEBENEMELE, BR
AEBARFENNFTESORTSSURST. RREMNE, BEFTUBETERSFFE PWR_BOD_KEY RAMNZEBLETH
RA RN E L.

B RANAGERENEN: & Veod RIRMET R/MEBITEMR/NEERFFEER, —MEBRNEMRLE, BREFHESR
RS T REMRFF. XIBER THEMTES LR EMFMINPERIHITXS .

KT HERMNEMEDIAR, FEEEMFARNET.
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13.1.3 FIWE

MREWEMRTIEIN, BREFEEEME AP
#F, WETRAKFE—NEMNES, RRBPEFEITL
& THIR.

L—NEMRENEGHLYER, KRS RESET_WDT
(RES_CAUSE[0]) £# & 1.

XTERIMAEMRIRAESEEMRIRAANET . XTEN
REERER, HESEERINAENRET.

13.1.4 HHEHN

RHE4M (SRES) RiEAFPBERHEEEFSRIIENR
ZEMN; IBEFSITHEESY, SR
SYSRESETREQ (AIRCR[2]) E 1 B}, £3|EZBIMES
S0,

IR MHEENAKER, KESM RESET_SOFT
(RES_CAUSE[4]) £#E 1. xTHRESMMIRFES
ZEELMLFIRANET,

13.1.5 SMEREAT
SMNERENL (XRES) 2iEHETHEM XRES FHHBFHRE

SNEHRSIREMNENMN (XRES ERMEBEENEMEH -

LHEM XRES BF—HATEMBFREH, [HHE—E
ATFTEMRT, BEEBFLTEEMBFRE, REHH
SHEANEBNEZNEIE. XTEM XRES HIBESHE, &
SEREFM-

£ PSoC 4 /1, RBLEFINPEMNFFR, RATETHE
MR FI B 2R 4 LT RE R FRSMIBE LS HERY . 1EAER,
HSEEMRIRANET.

13.1.6 4FPURIPENL:
R P it IR R E B AR IDET, S5 — MR

PEAL, tban CPU FEMITHHARDENE R — MR BT <.

PSoC 4 R ARESEFM, CHE%RS 001-86886, ARA*A

=417

LFPURIPE ML L BT, RSHL RESET_PROT_FAULT
(RES_CAUSE[3]) 2% & 1. xTHMURIFELIAYIRTI
ESEEMRIRRET.

13.1.7 RBRIR MR S i

s ONT RARAERES, SKE GPIO RIS LIRSS
BB S S AT UG R REE, HEBHENSIIRES. 8
fif/E, SRAM HFHRALHRE, BEABHENTERS
Hi B E—HE

Efifm, FERSMBSHET. Eit, 2FTRTIE
BN BORZSGLRIRA IR X TARREXHIEARER,
HSERFRAET,

13.1.8 {ZILRKIREES i
LBRHLOTEIEERE, REEM WAKEUP HNBHES
AR REE, HESHFEANENRS. EAF,
TOKEN (PWR_STOP[7:0]) MIES#RIE (UMNBEMS
2L TOKEN) . (A TFRIRERNWIFMER, ESEHIRE
BERET,

13.2 SE{FIRF

LBEHEMTERA, MRRGEBEAZSIEENNEN
B, BERTEFLEMMM. PSoC 4 #H#THER
RES_CAUSE f1%& 7728 PWR_BOD_KEY 3&#38hF 17
SR . Bk, EREFEMNE, ARTBEEREEF
B SRR I — R B E LR

EHFEE RES_CAUSE f, (RBEFITMEN. R
PERMRGE SRS (RE 13-1) . —BETAE
i, SR EMRREEMNLER, HENFREMNESIT
B#E 1; KEFENES—ERAE, EEH%RHYE. £
S sk A IR BRI E ERR

SFREESN, APAUBEEGFERESSTERZMETES
PWR_STOP R¥IMEER A4S TIKRER MREE S A= 1E
BRAMREBES L. 1 FEENBRRERED.
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E=A v

%= 13-1 7788 RES_CAUSE

HEH
RES_CAUSEMfi

ik

RESET_WDT
(RES_CAUSE[0])

EREBNREARRTSAL

RES_CAUSE[2:1]

R

RESET_PROT_FAULT
(RES_CAUSE[3])

SR PSR RERRRBE, SPE—MIRRIPELL.

RESET_SOFT
(RES_CAUSEL4])

ERREEMRE. KEMERITHRERESYSRESETREQ (AIRCR[2]) E1, f#Cortex-MO CPU4ERIE
fiL.

RES_CAUSE[31:5]

R

&8s PWR_BOD_KEY HYEXAI#E M AANRAMEBENEM . EBEMSINREMERL. AP AERYERITIRZ
EEENEN. ENARFEUHALEFRME, AERGEMREZMLEFRRIMESLE T AHRAREENELL.

HFRRIRIT IR 13-2.

% 13-2 7788 PWR_BOD_KEY

HiER
PWR_BOD_KEYH{iL

2%

KEY16
(PWR_BOD_KEY[15: 0])

FsRIRS R M R ERTIRAIMIEE RN E RIS .

HERGBEHN, APRETUBESN TSEREE DX SMEERTIRAIEEANEN S| :

1. BEIRA—NTEHME: key = KEY16

2. &8 KEY16 = 0x3A71

3. Fldrkey REFTOx3ATL; MMREFH BHMEMTIRAMELLR, NRREDRXRGEMNZHIRG
NS ASIEM.

MR EARFGEEN GBI EMMERER, PAKEM—ER— NI AAIERNEM: FAHRAEEQNEN,. EREMSIMNBEL.
ETHRONER, TEXSX=ZMERIF.
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P——
P —
e
P —
R —

W/ CYPRESS

PSoC4 {4 FIRIE T ZHMBTIERIZAH IR ERIENIET. BTBRENFRF. ZRERIIGE, MIKRAE UDBH (f3kE CPU
EfrizRF) SHHAFRRENIZE, ERIEESHNEER.

WABBAERANER T RIEREN, REEEMHEFTHER. —BERER, ENEENE—TTERERENSEM, BRANFR
P, REMAMOEFERRESREME. B, MTEIEEEMMZRRATIIENRESNE CERIS B N EmEn
FERFITREMIEHMME, TLUKAZAREGHSE. Bk, WikED. EXSHEARTEIIX M, BAZAREED
&, It NS TTER SR I TR, LR AREREIHTHIED T, HIRESEFRIERREF 8.

14.1 %M

PSoC4 MER MR ERGHMTRIFHIE:

n FPTERRRIPRA)

n AEESREHANNRNSD, SRFEGUE, TERHANNLARRER, BREENERRIE. FEHERRER—MEMHF
RS R EERRMEF AR MRS HITRENBE L,

m  CPUBEAARERPTE (NMD HANFRARNK (SVCIESURAHER) ; EFURRF, NMISFRFEH, URIEER
TENTENRESHHNRZEME.

14.2 THERIE

CPU T1EE A PHER BFAER, M4 TIEAENMRIPER: B5) (BOOT) « FF(OPEN), {&3F(PROTECTED). £}
RIP(KILL). FRBHIREBHERA CPU MEIRKIZEOREEIF] .

n BN BHELBEMUEHAIBHER, AR TERIZOZER. IMERXS—EFERBERRPRK
SIEFATE (sFlash) FENBRIPIEFIFEFRT. BEXMeRBEHER, RENZMEOTUREERIFFFHNR
PIRES

m RN XRIAE R CPU WL TRER FEASFIER . ZRAFRRT, FNEREMFERZOWNE.

m RPN PSoCA A LUAFF AR BB RIPR. RIPER BRI FABR PRBAEFE=ERERTE GreRRE
FREAITE) o IHATUEBRSEREORNAFEHRITENRRE. RIPRXRBETEERNEFRET DB FHIER.

m ZRERPER: ARAUEFRERT, HEARERLRRPER. IMRXMERRLRLED, RRmnERREE
o XMEXBRAIER); FENERRIPBRBE A ATRET RER B TS
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EZy: MFER%

XA EIEATET:

m BITBEERER $elnm

m BAKFERR F117TR

m IPRTEE. HENES. BRKWIEEVEH (PWM) #RER 5 154 71

RYGHRH:

7 R EEHINEE

Peripheral Interconnect (MMIO)

10

Programmable b
Digital <
S =
= o
N
UDB UDB o )
|<-_> Q‘
< o
< O
x4 )
x
N
UDB UDB A A
Y
Port Interface & Digital System Interconnect (DSI)

A

A 4
[ High Speed 1/0_Matrix |

[ 36X GPIOs |
IO Subsystem
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15 H1TIR{E1RR (SCB)

BITIEEER (SCB: Serial Communication Block) Z#=#h@EEHYL: SPI, UART 1 12C. PSoC 4 E#T7&EH
SCB &k, §1 SCB #ERER—ZIRERTFLH—MBITBEEML . WRERTPEERNSSM=ZANRULBITE
Fi8, A FAATLUERD UDB Ri%its.

15.1 %4

SCB #EHRAFFEEEWNT

B EERETH SPIMYL. BINYEE SPI S FIERE S SPI YL

B 3 SPI ZigFRAFMMIEHEN;

B EEHERTYL (1SO7816) FILIAMNEIEEHTMY (IrDA) ;

B T 12C FREFERFIMLEFER;

B 7E SPIHMYA 12C i, X3 EZ N ITIERRN, ZEXTHBELE CPUKMNTA;
B EREMERMEFEERT, 805 # SPI N 12C il PRI BR 4R 1E

THESHNMEWMFAEA SCB LI =F#ihill.

15.2 ®@BITMgEO (SPD 1kl

SPI E—#ESHRITBREEODN. KNP ETREFNIESE, TREATLERIEEN. SCB XiF SPI i+
“—EZNIRIMNON A, K EREFAMNEZEFRESEKIEEE—MNEES5ZEE.

AFPigites, R PSoC 4 FEME A SPI NEFIBIE, MY PSoC 4 REAFREEN; MRAGEHELETE SPI
Fi%%, B PSoC4FESZERE, WRIE PSoC 4i&EAMNEEEN.

15.2.1 451

SCB I SPI #hislEt, B T4 :

B i SPI F R EEAMMEEZER;

B IHZREENH SPIHYL:

o EEREZFH SPIH, ®IEEK 0, 1, 250 3;

o fEMLEE SPIEMYL, MABEDESKIE R, [UERFER 1;
0 ER*¥S4 SPIMY, FEMIRIEHTYL, GERTFER 0.
AR EHREWCE, M 4 EL4FE] 16 HdF;

CPU @it iz iS5 SCB i&fs;

X FEERIRI A0 KA

%# EZ (EASY) BITIEER;

% SCB SLINAY SPIEEIE MR ERT, TIFIMNIATIIER

0 XA SCB A T/EZEES. RERFARERERBEIFER T;

o 2R SCB R ITEAE EZ R, NIARRIBEERLE CPU T .
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BITIBEHELR (SCB)

15.2.2 #hR

15-1

SPI
master

—F =K SPI BERSHER

SCLK:

SIMO

MISO

SPI
Slave 1

SELECT 1.

SELECT 2

SPI
Slave 2

SELECT 3

SPI
Slave 3

15-1 S/ T—E = WIRHMEBE SPIBERSIER,

FEFOMES:

B SCLK: BITH#MIES, HFRE~E, FHEMEIN
W R/IEARE SR,

B MOSI/SIMO: EHMAHIBES, HEEEHYE,
BWANBINEEZ;

B MISO/SOMI: EANMHEHIBES, HMNEEHYE,
MANBIEIRE;

B SELECTx (x = 1,2 #1 3) : \NiZZixEES, BE
WL, MARINEE, —RARBEEHL.

FENFHG, MOSI/SIMO F1 MISO/SOMI iX /B [

BEW A A—RWEEHIEL, 0 SDAT, XHAUAT

H—IREIEL.

SPIHY BV BRI A2 AT AR AT -

BRABERAT, SPI P —mBIENKEAR 8 (1 ANF

™) ; BEREEE, AUE 4 3 16 28Tk, £ SCB

ST SPI AT, SEBER (MSB) HERIKBMIL

(LSB) HO{EHiIFERT AR E /Y

SCB X #F=FR] @& XK SPI 1Y :

B ERESH (Motorola) SPItHY: X2 SPI X HI#)
YRR

B {EHN{LEE (Texas Instrument) SPI i : BIEEEHE
TR SPI S B9 EAE L AN T Moids RmALE

B EREEM4 (National Semiconductor) SPI 13 :
XE2EFETH SPI B —FE R T AT

TERSHNBX=F L.

15.2.3 SPI YA 4B

1. FRERHIE—R SELECTx (524, HEMREE, 15.2.3.1 EFHEZ#SPI il
2. TOEENEEENECHAN BT SCLO SHIE |

(i@t MOSI/SIMO) ;

3. MNEEFERIZES (S 5ERELHAIE) 5t
B

4, MRMNEEFEREIGEEEHRE, MEREHAH
(SCLK) #¥EERHEITEHIBE MISO/SOMI L

5. XREFERAERITEHIT MISO/SOMI R EIRHIT
HE;

82

SPI il R RHERTNATRY, 2—MEeNIMH
ITiRETIL.

EEE AR SWEER, SELECT 52 —E#HAK. M
WEMIEFIA SELECT FURARXHE—1In, MMmE
E—-HISMHIE, RIEEMNEEZEAER L H b
SR . HRGEREUBMSEMAT, SELECT #EHh
=, SCLK ZEtshigid .
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ERZHEXT SPI thilHhrmFESEHER, HE
AR M AT SE M L R AR . W B E B AR
(CPOL: Clock POLarity) FnBS$h#E4L (CPHA: Clock
PHAse) RiE#FPOFFR HEI—F.

CPOL RE T SCLK ZHAHHBE .

B CPOL =0: Z#AZSH, SCLK AEEFE;

B CPOL=1: FRZAH, SCLK ASHEE;

CPHA RET FRZFMMIEEEH AHERERIFEML

EHHE

B CPHA = 0: ENEZERSEMETHIE—NLR
MR, SR REKIE;

B CPHA = 1: ENEHERBEMATHNE—NEL
EHIE, EoNEREREE.

H{TiBfEHIR (SCB)

ZFEAE, TUBHNOMEMER, KPWE 15-2 Fir,
BRI

m iR 0 (CPOL = 0, CPHA = 0) : SCLK =R
1%, B$h EFAERIERIE, BT TRIEERERIE;

m iR 1 (CPOL = 0, CPHA =1) : SCLK Z=H#AA
ik, F$h EFRLEEURE, BT TR AR,

m iR 2 (CPOL =1, CPHA = 0) : SCLK Z=H7SA
=, R EFADLREE, AR TRERERE;

m 3 3 (CPOL =1, CPHA =1) : SCLK ZH%&AE,
ATEP_EFAERAEEIR, MM TEELEHIE.

15-2 EEFEZHI SPI il th A &R A0

CPOL=0

CPHA=0

e AN

MISO/—( MSB X X X

X

MOSI
CPOL=0  CPHA=1
sClk N/ N/ \_/_\\_/ N/ N/ N/ N
mggl I { wmsB x LSB )—
CPOL=1  CPHA=0
SCLK — i \ —\ \ \ \ \ —
\_/_\\_/ \__/ N/ \__/ N/ N/ \__/
/ - .
mlossol ( M5B X LB
CPOL=1  CPHA=1
SCLK
/ Y/ / Y/ / S
/
mgg — [ wmse LsB )—
LEGEND:

CPOL : Clock Polarity

CPHA : Clock Phase

SCLK : SPI interface clock
MOSI : SPI Master out / Slave in
MISO : SPI master in / Slave out

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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BITIBEHELR (SCB)

15-3 i/ T MR 0 T, i (8bit) HIEAMFINM (16bit) KB EMAVKFE.
15-3 EEFEZ R SPI Y Bt IR

CPOL =0, CPHA =0 single data transfer

AVAVAVAVA
seLect |
s ——Jos O OE—
MISO ——{ MSB (__) (_ LSB
CPOL =0, CPHA =0 two successive data transfers
AVAVAVAVAVAVAVAVAVAVAVAVAVAVAYA S
SELECT T | /_
MOSI __(MS_B) C:) (__) LSB (JSB (__X__X_ LB
wso - —{Cwse O s O e—
LEGEND :
CPOL : Clock Polarity
CPHA : Clock Phase
SCLK : SPI Interface Clock
MISO : SPI Master in / Slave out
MOSI : SPI Master out / Slave in
152312 BRE 15.2.3.2 &K #E SPI 1K

WL TR,

1. J4Z 7% MODE (SCB_CTRL[25:24]) &&H 01,
TSP

2. 4% 73 MODE (SCB_SPI_CTRL[25:24]) & & H
00, H—LIRFEFETHL SPI 1

3. BEEF2E CPHA (SCB_SPI_CTRL[2]) # CPOL
(SCB_SPI_CTRL[3]) , #&EHFEHIEMEMERN;

4. IRI|ET 15.2.6 (SPI ¥R HLE 2-4, 3
SCB LHIAY SPI 3 OEHI S # TR R (L FnfE e

AR ERRXEREIMATLIZE PSoC Creator il
ERAAETS, RNEEFEIMRITHFR. MRFE
EZNTREGFERNER, HS% PSoC 4 WEFRH
FPF.

EINLEE SPI HhiEFENX T SELECT E5HAIE.
SELECT {5 # A Fism—m#iEAIMsk, mMARIER
—MEBEMHMNRZIEFRES. FIREE SELECT 5
LIRE—AMFERE A — AR ERKA, KRERA—
BRI TG. RBERE, XNSEORAT LS Mk
S, BATLUERT—MNERR. XE, NBEERULEERN
EEmIRIE E Sk A E, X 2E N YA T ERE
BRIMANMLE . RIBAECE, SELECT _LHIMiHE Rk
AR3E Rk, WATLUERME. EMLEE SPI #lX
*HER 1 (CPOL = 0, CPHA =1) , HJ SCLK =%
AK, B EFRLREIR, AT TIIEARAEIE

B 15-4 2547 B (8bit) #IELmAMT (16bit) %

BEWMAEFE, kAt SELECT LEARImitE Rk AT
WSkiRET T — N EH.

[ 15-4 72U SPI il EMBTFE — wisksn kot sk iz ai— N B HA
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SELECT

MOSI

MISO

SCLK ,

SELECT

MOSI

MISO

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

VAVAVAY

H{TiBfEHIR (SCB)

single data transfer

AWAWA

.

S——
_B>—

C

two successive data transfers

VAVAVAVAVAVAVAVAVAVAVAVYA

LEGEND :

CPOL : Clock Polarity

CPHA : Clock Phase

SCLK : SPI Interface Clock
MISO : SPI Master in / Slave out
MOSI : SPI Master out / Slave in
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BITIBEHELR (SCB)

15-5 44 T B (8bit) FUIRMEMANZELAM (16bit) HEBEEWMARFE, tLET SELECT _E/IMs R Bk Sibisk

24,
15-5 fEJNLESE SPI hSUEmETFE — miskisRmpoh Sk E4
single data transfer
Y AVAVAVAVAVAVAYAYA NS
SELECT [\
MOSI M~ﬁ (_ N LSB
MISO \M_ﬁ (_ LS$B
two successive data transfers
S AVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
SELECT /_ \
vos  ——{MSE) LsB\mse)_ ) (58
wso  ——{Mse) BE D ED LSB
LEGEND :
CPOL : Clock Polarity
CPHA : Clock Phase
SCLK : SPI Interface Clock
MISO : SPI Master in / Slave out
MOSI : SPI Master out / Slave in
15.2.3.2.2 Bif&E ER¥S4 SPI 2 —MERTHHmY, ER—FZ,

BT TFINHESREE, AIE SCB TIEAZM{LE SPI
175

1. 15272 MODE (SCB_CTRL[25:24]) ®&X 01,

HFE SPIYL;

%% 758 MODE (SCB_SPI_CTRL[25:24]) ®E X
01, Hr—BIREFEMLER SPI 1Y

FiEHF 778 SELECT PRECEDE (SCB_SPI_CTRL
1D , EFEWSARRODHIAALE

RIBET 15.2.6 (SPI HIMIIEWL) SRS E 24, 5
SCB SLHIRY SPIZOEH s T IR (L FnfERE .

R EiRHX LR EER A LLFE PSoC Creator HRiBid [
ERARETER, BRNEHEEXMETAFR. IREE
EEMTHREERNESR, 5% PSoC 4 NEESH
FFE,

15.2.4 EZR¥S4k SPI Y
15.2.4.1 &4

2.

3.

4.

86

O &

REER X ERWEIRE. 1ZIRAR SPI N HFER
0, Bl SCLK =RZERIR, B EFGRERIRE, BT
PR RE IR

15-7 4/ T SR L A WU B AR A B R
=R EAEEIPIE

FIRE K EBIRMAER R BRI BT AR EE .
LeAl, ZERBIBMHCE A 8 LhiF, IHWABIEMK
B 4Lk,

FIgFIEEIT MOSI EMIEEFEMEBIRTEEER, A&
FEZH A THABRRA LA MISO BFEEE
IR

MNig&iEE MISO EEREEMBIETER, FRE
AT A Z)BiE MOSI BMNIR&EXEHIE, TEEZR
AHA.

TR EHAT, MISO 1 MOSI EHIBEER . SEFRi&IT,
FNEE—REZTARPPEEENHERLES &
hifi.
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BITIEERR (SCB)

15-6 [EZR¥-F4 SPI Y PRI EIE LT FE

single data transfer

SELECT IR
MOSI MSB, LSB
MISO A MSB, (TSB
“idle” ‘0’ cycle
two successive data transfers
AVAVAVAVAVAVAVAVAVAVAVAVAVAVA
SELECT | \
vos! MsB L) LSB wisg)
MISO |/ MSB LEB
. <+—>
idle” 0" cycle TNO “idle” cycle
LEGEND :
SCLK : SPI Interface Clock
MISO : SPI Master in / Slave out
MOSI : SPI Master out / Slave in
15.2.42 BLE WHTRPEREEREIE. EIZHIT, ZRFESMREZE

BETYNSESRES, AfF SCB TEEERESE

SPI MY T .

1. 15%7 % MODE (SCB_CTRL[25:24]) &&X 01,
B SPI Y

2. 3% 7% MODE (SCB_SPI_CTRL[25:24]) &E X
10, #H—HIRFERFE S SPIHL;

3. RIEET 15.2.6 (SPI HI#ItAL) L E 2-4, 3t
SCB LAY SPI O EHI S TR L FIIERE

EE: LiApx I EERTE PSoC Creator HiEidEl

ERARAAETER, BINEEEXMETAR. IREE

FESHNTHRESERNESR, ESE PSoC 4 MEHFEH

JaES B

15.2.5 EZSPI (Easy SPI) — SPI # EZ
(EER

EZSPI RFFESH SPI il li—FRIL, (Ui

% 0, B) SCLK SRZHIE, Mo EFRRAERIE, M

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

BIEIENIEBELE CPU BN, MEEE—1 32 x
8hit M FMEFMES, TRETLUES U FFH
EZ_ADDR (SPI_STATUS[15:8]) ® Ky EZ Ffifz5ithit
MEF

EE: SCBHhAE—IMET SRAM I 16 x 16bit BI7FH%5E.
7EdE EZ 18X, ZFERR1ER 2 4 8 x 16bit #9 FIFO A
FIEM: —%iE FIFO A% (TXFIFO) F—EUK
FIFO BA%I (RXFIFO) . 7& EZ &, BIER—1 32
x 8bit B EZ 7422 fF M .
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BITIBEHELR (SCB)

EZSPI &, ¥IEREWAINKE S 8bit, £H=MEMA
B. St (FREFEMNREERN EZ FhERaobil) |
B5HE (TREFEMMAREEAEE) , EHE (TRE
MR EFIRIERE) .

15.25.1 St

FigFE LB MOSI BMEEHMHGLSFT 0x00, *
ISt AR IEER. NREKREIZERRE, ET—m
Bid MISO EFEEZFEMMNFT, OXFE RN,
OXFF RARAMLL, 7EHEWE] OXFE 2 /5, Eik&EMiE
FiEM EZ FiERa0tit, 2t FEREIEFFS
EZ_ADDR, 1gE[E EZ %#i#s8 32 M ETHHAIE—1

15.25.2 =t

BHENBRERIRERMEEEE 0x01 HSEBIH
B, MmN NEIREE. FREESIBENGEERE
&, MIEEIZWEEE, HEME EZ ADDR fEEH EZ &
BRENFHZE. TR—NMFHRERE, EZ_ADDR
21, MREmMEREL 31, MiEE 0.

15.2.5.3 J5ids1g7

EHIEM NG STFEYA 0x02, ERNEMIREEILHIE
BIERTE. NESHENTHEHRE L. EENEEERN
EHIRIE KRG, MIE&RYS EZ EhEE® EZ ADDR i5M
HFHHEET MISO EHEIFRE, FRESEM 1,
FEETRREHFIRE L.

15-7 #31R T EZSPI B =FhiEigi2ea,

88
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H{TiBfEHIR (SCB)

15-7 EZSPI H=pfEimAH

Command 0x00 : Write EZ address

SCLK AR ANAVAYAVYANAVAVANAVAYAYANAEA
WA VA W A VA A W VAV VAV W WV WV I A W W A OV A Y W
SELECT /
mosi | \ Command 0x0Q EZ Address  E—
MISO l ——
EZ address (8 bits)
EZ address|
Command 0x01 : Write DATA
SCLK AUAYANAYANAYAVAYANAYAVAYAVYAYAEA
(VP WV 2 VA WV AV VA WV WV WV A WV WV WV WY W A W
SELECT /
mosi | \ Cofnmand 0x01 [N Write DATA  —
MISO —
Write
DATA
EZ address EZ buffer
(32 bytes SRAM)
Read
DATA
Command 0x02 : Read DATA
scik aVAVAYAYAYAYAYAYAY AN AYAYAYAY Y
N W N W U S S Y W0 Y 0 U WV WY W W0 W A W
SELECT R /
mosi |\ Commiandl 002 /__\__/
‘V
MISO Read DATA /
LEGEND :
CPOL : Clock Polarity 0x00 : Write EZ address
CPHA : Clock Phase 0x01 : Write DATA
SCLK : SPI Interface Clock 0x02 : Read DATA
MISO : SPI Master in / Slave out Oxfe : “slave ready”
MOSI : SPI Master out / Slave in Ooxff : “slave busy”
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BITIBEHELR (SCB)

5. ¥4 78 SCB_TX_CTRL #1 SCB_RX_CTRL H#j
15.254 E& SCB_DATA_WIDTH fEELEX0111, HBHIENik«
BE TR EFREE, "t SCB T1E%4 SPI# EZ & EIRE R 8 Lht;
E SER: _ERMX LR B £ AT PSoC Creator it
1. ¥8%7%® EZ_MODE (SCB_CTRL[10]) ®EH 1, MRAPRESR, RNEREEXMEHHFR. NIREE
4% EZ 4 FEMTREERNES, HS% PSC 4 WEHEER
2. RIEET 15.2.6 (SPI BIFIAIL) RHILSE 2-4, X FRFE.

3.

4.

SCB LI HY SPI #ZFOIEHISFH I TR LA GERE
¥ %78 SCB_SPI_CTRL #1#) SCB_CONTINUOUS 1526 SPIfAxZ7EE

i, SEEETIEEES L RS , : .
E‘;;_, M:fgﬁi‘% ﬁﬁ*gﬁﬁ, s SPIMUBXMBEBRIOE 151 55, BESEEBROE
SCB_SPI_CTRL #ff) SCB_ MASTER MODE T, ‘=m2% PSoCANFHERFFH.
% SCBEANEE;

%= 15-1 SPI¥ExEHF=S

HFiFar SR ik

fEREH &L LE SCB;

%% SCB T{ERItMY (SPI, UART & 12C);
RS RIRRET SR B INERAT R R 5

i£3E EZ B HE EZER;

SCB_CTRL

SCB_STATUS £ EZHR\H, 157K 32 x 8bit Y EZ Ffi%ss R B E M NIRRT $hiZ LB D).

EEERERATMRERN;

4 SPIMY (BEFETHL, EMUBRREERESM);

TEFEEERD R SPIYAY, EEAKNEHEEAWER (0, 1, 28 3);
EEMILEFNNT, BLE SELECT {554 sk mBkom i BRA0ATE];

SCB_SPI_CTRL

BEIRSFREANL;
SCB_SPI_STATUS EZ S SR,
fFRERE R IE SPI Bk i%;
SCB_TX_CTRL TE X BRI E ;
BLE MSB 7EATZ & LSB 7EAT;
fFRESE 2L SPI BYFEUL;
TE M BRI AR KE ;
SCB_RX_CTRL BLE MSB 7ERTZ & LSB 7EAT;
fERE S A S AR R ERE RS (ERZEERNERE, REEXTHRIESR)
SCB_TX_FIFO_WR REFRT—RIENLKZE FIFO AFIRYEIRE;
SCB_RX_FIFO_RD ﬁﬁiﬁgﬁ?&% FIFO FAZIE L %R, B ERIEM FIFO FATIRMIER, T
SCB RX FIFO RD SILENT 1%?%%?)51?%45( FIFO BAI3# AV %E, BIBEHETRM FIFO BAZIFMIBR, AT
= AT PEEK #2/E;
SCB_EZ_DATA EZ TZ1i%3%

15.2.7 SPI Byl

S
P

®ith, PSoC Creator AJLAEEI4E R P EARSIEF, A
PHATUEEX FHRSIEF. 5 SPI tHxHhETEIE:

SPI HEEIMTEEE;

SPI & 2= IR ;

SNERET S AR R AR BT (3£ SCB_INTR_SPI_EC) ;
FIRFEAPE GEX SCB_INTR_M) ;

Mg Z BRI ET GEX SCB_INTR_M) ;

TXFIFO B9 iT (¥ SCB_INTR_TX) ;

RXFIFO Bl (£ SCB_INTR_RX)

CB ERULEMRER, AUMEE, BATMUE
SoC Creator Hi&#i3 ElIfZ A A& EEFHEIL E4.

90 PSoC 4 R ARSEFA, XiH%mS 001-86886, hiA*A



Eixpiiig@E— N rhirmE, —BEHP—INREFK
BB AR %, NIZPETEEHIREY, CPU 3\ HiAR
SIEFAIRIZ T, ERFEHFERE—SHIAREH
FREAR A = .

15.2.8 SPI HI#t&1L
1£ SCB &, S£IY SPI W#IIRIL BN T :

1. BEEZH 7% SCB_SPI_CTRL (#n%k 15-2) , #%kiFE
BT SPI Y FR2EF /MR ZIRR ;

2. B8 SCB_TX_CTRL 1 SCB_RX_CTRL (&0
# 15-3) , ELBRALERSENE, BEhaE:

B B E;
B SEYA (MSB) fERIRERERL (LSB) FERT;
B (FREAIABR T HIRINES;

3. @788 SCB_TX_FIFO_CTRL #1 SCB_RX_FIFO_
CTRL (#0%F% 15-4) , ECEXRXEFIZWEY FIFO BAFI,
Bix83E:

B EFALL IR,
B 5B FIFO PABIFNB L& 7788
B EENREE A XSS FNIEES;

4. BiTEHFRE SCB_CTRL (InFk 15-5) , EZBFTIEH

I (SPI. UART 5% 12C) , ffkE SCB &k,

%< 15-2 F7F8% SCB_SPI_CTRL

H{TiBfEHIR (SCB)

% 15-4 & 7788 SCB_TX_FIFO_CTRL/
SCB_RX_FIFO_CTRL

SCB_TX_FIFO_CTRL / SCB_RX_FIFO_CTRL

e | FERS i3
ELEMLITIR, IR TXFIFO HavEk
TRIGGER BB TIZESRE RXFIFO i
[2:0] LEVEL BN FiZE, MSEELEEM
- AEGREZWREMELEYS, ML
FHRTLMEAFETR .
EfRt, R%5EH FIFO siEiEiRss
16 CLEAR B FIFO REBMNFER[IEEEE,
HIRFTLHIRES.
EfNAT, &iXEsHIEWEEWERR
17 FREEZE &, ¥EeEfMNEXE L, LAt
FIFO BAFIRIE St A 2850,

%< 15-5 ZF7F8§ SCB_CTRL

SCB_CTRL
EE4FAL EERA & 37,3

00 12C 9%

01 SPI #4%
[25:24] | MODE

10 UART 13

11 FEZ

0 SCB # )k
31 ENABLED

1 SCB f##E

SCB_SPI_CTRL

EedFL HESRE E 1R

00 EEFETHL SPI 1Y

01 EMNALES SPI 1YL
[25:24] | MODE

10 EZRFES4 SPI Y

G

0 FIREER
31 MASTER_MODE

1 MR &EER

% 15-3 5778 SCB_TX_CTRL/ SCB_RX_CTRL

SCB_TX_CTRL / SCB_RX_CTRL

e FHERS ik

BBEMPIMAOKEST
“DATA_WIDTH + 1" (2N A
F UART thill, T~ 8IEFE
fir, FIEMEFBREA); %
EERBYERTTE R [3, 15].

[3:0) | DATA_WIDTH

8 MSB_FIRST 1: MSB ZERT;
- 0: LSB 7EHi;

fFREE It R IA B SIEINES; &

31 ENABLED RIS, BEE

fEREEl.

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

WMRFESN SCB HITELE, WA EKEIE SCB, I
BxmE, EFifFsE SCB, FrANE BB EFREFEN.
FEEMFRE SCB SHREHMIVBL, HEXREE
=FEK, W FIFO BATIRIEIE. EBCEH, {FhE SCB %
BT ERE—E.

15.2.9 SPI HyBt5piE=

3 SPI #1 12C 1Y, SCB BYERAEA AT # 5P ERET iR
MIMERATEAR . MERTEER B, SCB FRATHAS
RS GRET IMO) ; SNERRHshHER B,
SCB A RITIEONRZAM. EREEREXT, &
BRI SIRATE, kAT SCB iR {ER e THEE
SNERRTERAER

Y SCB AF&EHT, FiEMERIER s TIEAERSRATH
HR; & SCB AMIEER, TJLLEERE T (EENEPET iR
R E M ERAT4IET . TR SCB HUIRME (3 SPI, Mith
HHEFRIRAERRSN; 3T 12C, MHbUEICEDIR(ERRSN) TI1E%E
ShERETERARTK, HAIEBAY 16 x 16bitSRAM FHEEMS S HF
TXFIFO ¢ RXFIFO HIhRE, REEMIESN EZ 4488, Fi
PULEET SCB SEIAY SPI 2% 12C ReE T1EFE EZ 18K,
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BITIBEHELR (SCB)

FEREEIER S, SCB WETHHE B TSR NS
B4R, EEESERMET. LR SCB X EIAIE
HHITIERAE, FHEEE OVS (SCB_CTRL[3:0D EXT
3 15-6 &/ I RAEE

=

 CYPRESS

Embedded in Tomorrow™

TRAERE, WRMER (SCB TIERHRBLUEOERR) &
F OVS+1l. SCB EARFEERRE T Xt AR PRI
Wk 15-6 Fr%l, BELiFHESESEEZALFM.

BHEREE B REER RALLEE (SCB TIErt#A 48MHz)
MEDIAN = 0; LATE_MISO_SAMPLE =0 6 8 Mbps
MEDIAN = 0; LATE_MISO_SAMPLE = 1 3 16 Mbps
MEDIAN = 1; LATE_MISO_SAMPLE =0 8 6 Mbps
MEDIAN = 1; LATE_MISO_SAMPLE = 1 4 12 Mbps

BidHFFSE SCB_CTRL RN T/, ATLAACE SCB
RIRIERI NIRRT AR T B A ERAT AR S -

® EC_AM_MODE: Zfi} 0 &, SPIHIMIGEFEFET
YEAEAEBRTSHAEN; iZAL A 1 BF, SPI BIMIEEEE
TAEAESNERRT$RIE

EC_OP_MODE: iZfii}y 0 B, SPI BYEEWMLIRE
T (BIERENEIEGANED ERIEHIEN; %L
A 1A, SPIEEMBURIETEEINBE IR .

BENFFRUILERET SCB FTLI SPI ZHIZRH1T
75, 7E PSoC 4 FRIMEBIFRRT, ENLFHIE
MWEE, SUSBIERIEE.

15.2.9.1 JEEZSPI 91 #tfE =t

#£31E EZ #&3\AY SPI #9Y®, EC_OP_MODE #JiiRE
73 0; ™M EC_AM_MODE AJLUZERN 0 & 1. HEM
WE R HRHE LY. Wk 15-7 FiR.

92
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% 15-7 dE EZ #R SPI AR HER & E

H{TiBfEHIR (SCB)

3 EZ {2 SPI

EC_OP_MODE =0 EC_OP_MODE =1
B FEERN EC_AM_MODE =0 EC_AM_MODE =1 EC_AM_MODE =1 EC_AM_MODE=0
Ny wia | MIRFIEETIEAEINEBAT
EEFE T i o e
s | ShEt, REMHIUBET
SEENFEERR (BT E18 % MM fEAER AT EIES, MREE
= WEREAE | iRl (GERTFMN | Fxss
) .
W)
% &% 7 T AEFE SN SRR T
AR REfs WER, —BNIER®E
R ) BEEEY, FETHRE | TXE
CPU (UEATFMiEE)
RER
fZikE SCB X AMEEER T A TIE (GESEHRFEEASY)

EC_AM_MODE = 0, EC_OP_MODE = 0: ZE &%
SEENFIRERREEEE R A, L, SCB SLIHY SPI 4%
TR TIEERTAMIER, EBIRERENME.
EC_AM_MODE = 1, EC_OP_MODE = 0: iZi&&5E
B, BERFFEERRABREEXNPHEY. HI0ERETH
BEEME NG EEZRESHYAT, SCB HKREE A
KL WAKE_UP (SCB_INTR_SPI_EC[0]) $#E 1,
ER LA FIREE CPU.

B ESENFIRERR EFEAR N, Mg EEET(EEINAT
RN (B TURRREAEEE, NMEEREES
KWARFHIZERME) ; HEMURMEIEER
R EIER . fESEENER P, MREE Hh BTIE K 4
(SCB_INTR_SPI_EC_MASK|[0] = 0) ; 7eREER#E
RN, BEGHEERER, ARATUBESRE.
B EREEREFEEN D, BREE D WG K KW E
(SCB_INTR_SPI_EC MASK[0] = 1) . HN&&
EEIESHYE, SCB Stk PHiMEEE CPU. MREE
HREFE—EHIRE, BT ETEEEaT 5 8 A
REMN (MIRFEH SOMI [mFEIRFEH Oxff, Ei&k
FELERIND o BREELE, MNEEFEFETIEEIING
PR HemiURETEER SRR

15.2.9.2 EZSPI g9a/ =t

7 EZ #53XAY SPI thif{ 7, & EC_OP_MODE ¥ 0 B,
EC_AM_MODE A 0 8¥& 1; ¥ EC_OP_MODE J%
1 K, EC_AM_MODE @4/ 1. 3%k 15-8 firk, ¥
M&RBRBITEKXRZEEZE (EC_AM_MODE = 1,
EC_OP_MODE = 0) 28¥8, BERTHEEFER, BEA
X3 R B M ERAT I 48 5] O ER A B AR HI 4R A 9] R

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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BITIBEHELR (SCB)

% 15-8 EZ &= SPI iy It iE iR E

SPI, EZ mode
EC_OP_MODE =0 EC_OP_MODE =1
B R EC_AM_MODE =0 EC_AM_MODE = 1 EC_AM_MODE =1 EC_AM_MODE=0
I &% 1 T (AR5 SRR
MEZEFEFME TR | R, HEMURMEL | MESEEREEHIER
SERNFIRERR EH TIEARIETHER | AR HER, MRER | (B9 TIEEINRRT iR
(EATNEE) o T 45 5 (PLERTFMIEE)
LERFMNEEZ)
NI &% 1 T (AR5 SRR
RN, —BMRERE | AREEENHEDNER | gy
TR REAR Y ESBM, T PEREE | ENTIEEIM BRI IER
CPU LERAFMNIEE)
LEATFNEE)
RER
= SCB EXAMEFEERNTIETE (BSEZHFEERET

EC_AM_MODE = 0, EC_OP_MODE = 0: ZE B {N#&E
SEENFIRERR EERER A A, SCB LAY SPI %
R TIEENIBRIER, EBIRERBINEE.
EC_AM_MODE = 1, EC_OP_MODE = 0: EZSPI %
B4R 53E EZSPI At R AR $pAE R FEE]

EC_AM_MODE = 1, EC_OP_MODE = 1: ZREE

=R

RERR F0R FE REAR AY R IR AR X P 1B R

15.3.1 454

SCB 23] UART 8BS, B T4F14%:

BITHRE A ;

BB MEMERS N IMbps;

XHFZ R UART 198

o ARAE UART 1198 ;

o SmartCard (ISO7816) ¥, RETEMAN T &

B 7ESESIFEEAREIFAER S, MREEEFEFE TR R0 R ALH 5
Ve TETESMERATEER . BT LB SRRt shth 757, g LI5NRITEEE (IrDA) thiY, *E@E UART 55
GRSRIMNERET$hIE B A A SRET S SB [EIRTi 0] EZ 7% HATLANBHIFERE
#w, BRsIEMR. BYEFFHM BLOCK B 35 LIN (Local Interconnect Network) 93 MR
(SCB_CTRL[17]) Efi, ATLARALEAERAT$HIZ 58 %d 0 Break #&il;
EZ FiESSMi5E], BHRhE, nRAMELE, FA 0 SEAERZRA
55 ERatEiZ iR RIG ) &% TR, IBAMERETHIE a0 IR
BHITEIS L4 RE (LRIERE OXFFFFFFFF, 5 ’
o s . s X B TREZAIERER;
?’Ju.\ ’ -4 D; = * &> L] ™ ’
RiFgam) , FEAME—THRMRETERR m HENKETRE, EM 4 LI5E 16 i (R
%= 77 8 {I BLOCKED ( SCB_INTR_TX[7] #a ST I RSB
SCB_INTR_RX[7]) , &FR Ui KA AT B AR E LR,
B EREEREN G, MEZFEFMETHEREST TAERA n ’
T EHTFERE;

{EESMNERET SR MR ETEY EZ FFfifsRSE AN
BEREHRE.

15.3 BEARSWAER (UART) 1Y

BRASSW AL (UART) EXT—HM&BTRLSHEO,
Hifth—MRERBSHEE. UART 2—MEX AW

W,

94

FEEAMES:
TX: RiEFRML;
RX: RULIRIIN

15.3.2

XFFPETAIAFEMA RS CPUEE;
SRR AR TIT KA

ik

& 15-8 44 T — UART i@{5HIR .

15-8 UART &5l

RX

X

UART UART

PSoC 4 B2 ARESEFM, 1S 001-86886, hRA*A




UART tim{ s — BB SRR FF SR 8L, BRI, &
BRI FE LA . FFIEAIIBEEERN 0, BffE—
MEMBTSE; REAEFERANERE,; TEKE
NL2FERN, ENEBURTREHBAIZEEKRMER
HEFEM; FILEMANISEES 1, ERKETERE. 34
UART BT RSR, HiZEERN 1 (BESPETR
PR ERISEER) , wIREMZ LA

UART 2—1MEESHBEHIN, WEHRmESEER

& B ANEBRORT P IZEIARI & A SR, I 15-8, 1M
EHIREMAE SR EREF—E

SCB X #&# UART i, A TR:

B R UART i

B SmartCard i (1SO7816) , SaT&EAM, 1EEM
AT $EIR M R HLE

B ZISNERITEIE (DAY thill, XJiEi@ UART 55T
T LI MERIFORR ;

UART #iRMEMKENRESEEZ 4 LL4FE 9 L4,

BERET A 8 tbf, i, SR ARTA

HIBWAKE . FIEAMKERBECE N 1 Eb4F, 2 thdFak

3 4. TEFRE UART il BIIEZ R IE RSN

SmartCard t{ &, RIAIZAEN, MREH, AU

EERUHHEITRE; Ei0E UART A2 IR RS

FFA IDA il R, RIGHIEW L.

dE: BT UART &R GETIEEREBEEER, AL

Ree TR B ARER TR,

H{TiBfEHIR (SCB)

15.3.3 UART Y /43

15.3.3.1 ZEUART X

UART il — BB BRI R T I 6L, BEhL, &
BRI FE LA . FFIEAIIBIEEN 0, BfrE—
MRS REVAESECHNGER; FERKE
RRTIEN, EREBRTRESIEMEEERMER
I EM; FLEAMIZEER 1, ENKETES. 4
UART B4 TERAR, HiZEER 1, MEELA.

BT UART thilER LR, FrlAE SRR oMy
E— NS RIETEKE, EREKEARER, X
FRAMFEWRMES BN IR, MRBEWERATIER
WINRSTIRFER, MAT ARG N BIREHITIR
B, FANRAHFIERNFRRESEMRE.

MEIELL (1) BIFEA (00 B—ATHEE. BEE4
KRS IRE TSR, BUSHNTIS KX
BB ST . X AN S ML AT LASRAMS & Bt o 2 (8]
SR SREVEIND, XHIRAY S B A BUR T HEmAY K
AR SRS B8 3o B4R SLARFF RS (R Y 25K

HaEmpFIE K E R T 4RIZRY GERE 1bit - 3bit) ,

BEELERSRWHRELE AR —H. E 159 48
T EIEMRER, EES 1NFEAL, 7 MEBERIL,
1N FERIEAF 2 MELEAL.

15-9 #r/fE UART 13 89— HidE i
Two successive data transfers (7data bits, 1 parity bit, 2 stop bits)

TX/RX

IDLE \ STARTI( DATAX DATAX DATAX DATAX DATAX DATAX DATAX PAR y STOP

\ STARTI( DATAX DATAX DATAX

LEGEND:

TX/ RX : Transmit or Receive line

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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=7 éYPBESS

BITIBEHELR (SCB)
EEBESENBIBRERT S TRFER, NEBEETT AT — NS — k74, WA 15-10 FrR; AT —EEsF
2R RAE, INE 15-11 Fin, BIIREE. FETLZSERE, FEEIREE,

15-10 BREHE

TX clock

STARTI( DATAX DATAX DATA x

TX/RX | |
TANDATAN PaR ) [sTOP |

iDLE START,( DATAX DA

TAX DATAX DATAX DATAX DA

s AAAAA
RERREEIEEN

I Sample points
Synchronisation

Synchronisation

LEGEND:
TX /RX: Transmit or Receive line

15-11 ZRFHE GERH$)

TX clock

L

ARRGR R RN RGBT R

I Sample points
Synchronisation

Synchronisation

LEGEND:
TX/RX: Transmit or Receive line

PSoC 4 B2 ARESEFM, 1S 001-86886, hRA*A
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LA IEREER (UART_MP)

BITIEIFHER (SCB)

UART_MP (Multi-Processor) ##xX&tx—F 2 MBI, B 15-12 45 T, UART_MP 1R 24548 UART 1Y AT
—&B5r, HAEFRA O s UART, ZERX THIBBIAKEIRLE H o thiF.

15-12 UART ZA IR AIFRT

UART_MP master

TX RX

Master TX

Master RX

‘N;X RX ‘N;X
\ 4

RX X RX
\ 4 4

UART_MP slave 1

UART_MP slave 2

UART_MP slave 3

UART _MP =E4HM40T:

B —FZNHET R MEHRINE;
B FPMNEEHME—HL;

B HEEWIRKE 9 9 Lb4F, M 8 EL4FBURAD 1 Lh BRIt/ BURFRENA (MP) ARk, BifZE#anE 15-13 fi/k. MP = 1
B, ITRIEUEMAR SRR T— NG SRt MP = 08, MRBIEMPHEIERT— N EHNEE.

B TE BRI

& 15-13 UART_MP fh#iEiiansEt

< DATA Field >

IDLE \ STARTI( DATAX DATAX DATAX DATAX DATAX DATAX DATAX DATAX MP )I

STOP

£ UART_MP 1, SCB AILMEAERZHEMNEE. LI
B, 4% MP_MODE (SCB_UART RX CTRL[10]) Efi,
HEES 73 DATA WIDTH (SCB_TX_CTRL[3:0]FA
SCB_RX_CTRL[3:0]) , #HHEMHKEIZER 9bit.

Y SCB {EAFE &N, HIBWIHA MP FERE L HIM
FHIENEN (BiEmtbil) mET. & SCB fEAME
&0, EE@TEHEE SCB_RX_MATCH XA E Mg &

Attt (BFE—MMtHEHRM— i RREFER) .

WirEmT, ENEFERNEFRRIMBIESBE SN
ChE, MZREEASEE. S&NR i, NiEE
FigiE W E. R % F=F ADDRESS_ACCEPT

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

(SCB_CTRL[16]) A 1, MEACAbIt < THIEHS
A RXFIFO.

i EFEMEHER (LIND

LIN BRAR#HHMI—EZMNHEA, SEERRNE,
LIN BEZMTEEA 1 Eb4F, TX 0 RX Eid LIN Yk 54t
A—RHEE%, E 15-14 Fim. £ LIN B, =¥ 5
BEEEEMNES; MANTERENESE. EZHEX
EEIESELINHE .

SCB gEB{E LIN BREFMEDSENT S, B&EA
$MnE 15-14 FiR.
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BITIBEHELR (SCB)

[&] 15-14 LIN 23Rt

LIN master LIN slave 1 LIN slave 2
UART _LIN UART _LIN
| A I A
X RX TX RX
\ 4 | v |
LIN transceiver LIN transceiver

'

!

£ LIN Bz, #iEcmalmnrXi#EiTs, B
mT.

B sk: AFEFESLREEINES, EEESH TX ES
KM S RX 554 EfEH. WkEEBEUTIL
MFHLARK :

o [EfEH: BHESLT 13 M4 EEARZE 0;

o EHiF: BIEERA 0x55, BTFEISEESHMNE
YR,

o R B8 TiEENESBERENNE.

B R : AMNESEREEEES, AEESEH RXE
SN S/ TX 552 L&,

LIN 22 hiBiBtmaETESMELE, NMESHERE

M. % SCB {EANT mEt, BEFISREN (ERSH

hT) MEMRIAKERN. KEkRA, HeEHif

L8 LiFKE (FEEFHEMAMELEM) AR

HATHY

ATHRE LIN BENYIEEER (RETEFME LR

AE) , SCB wA4uAIE LIN WL A AT AF LIN &

HBS. EiBET, SCB ALUEAEEER RX #1 TX 15

S FRRBERAGRETEREHIRELE, MR RX

TX ES& LMHBIEARRE, NEHFSF UART_ARB_LOST

(SCB_INTR_TX[10]) #EL, fkx—NR&HNRPE.

[

BE TN SES0CE, AIfE SCB TIEFEFRE UART 1

WT.

1. ¥% SCB_MODE (SCB_CTRL[25:24]) & &% 10,
EFE UART 98

2. Y% MODE (SCB_UART_CTRL[25:24]) i&E } 00,
B— SRR UART 1195

3. REFEE UART MP &R, E5ER
UART_MP_MODE (SCB_UART_RX_CTRL[10])
BN NREFRE LINER, BE5ER

98

LIN bus

UART_LIN_MODE (SCB_UART_RX_CTRL[11])
=g

4. IRIEETY 15.3.6 (UART HI#IAL) FHISE 2-4,
% SCB SLILAY UART 1585 I THISA L R i BE

R bR xLef B E AT LLE PSoC Creator i@ id &
EMARAETR, RNEEEXIHEITAFR. IREFE
ESHNTHRESERNESR, H5% PSoC 4 WEERH
FEM.

15.3.3.2 SmartCard (ISO7816) ¥

15.3.3.2.1 &

SmartCard (1SO7816) 2 — MRS HBITEEYL, 3¢
—FZMHINA. SCB REEEA SmartCard il A E
®& (EFE) . SCB AU ITREMFENEE, B
SmartCard iR EERNYIEEZ#H. SCB ) TX &
S SmartCard Wi H1EH 10 554, LA SCB A
& % SEBESURIT 2 AR RTEEE TXES% L.

SmartCard WY BIEIBMSHRE UART EIEMIZEM, F
SN T BERZEHLE (NACK), ERIZIEER 0.

15-15 4447 SmartCard 1y S HFIFEFPEIBMIE R,
—HMAH NACK, B—MT NACK. MERR, %X
BREE 10 554, HORMEMITEEL, BIEA, FEKR
WAL, REBHESKNEH (AT LREBERAMNXR,
BES&MIBEMAERN 1, BHLREEMELELN |, ks
EEMEBERLE. F—MER, BLETIEHE NACK,
FIEMHFERN SN KER, Z£RXEFBTNHREL
BIfRi; SE2MIER, BRESEFEEMEHE— R
KER, hRIES4%, £ NACK BXi2E, RFEE
M. EEEEWE NACK, BEM— S kEs
ZIEfL, FHRTNEEIENE &S . £ SmartCard tYH,
FIEIMKEEFTERT—1 LS.
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H{TiBfEHIR (SCB)

15-15 SmartCard WY P #IEMIAILEH
Two successive data transfers (7data bits, 1 parity bit, 2 stop bits) without NACK

\ STARTI< DATAX DATAX DATA x

TX/RX

IDLE \ STARTI( DATAX DATAX DATAX DATAX DATAX DATAX DATAX PAR y STOP

Two successive data transfers (7data bits, 1 parity bit, 2 stop bits) with NACK
TX/RX

IDLE STARTA DATAX DATAX DATAX DATAX DATAX DATAX DATAX PAR y STOP\NACK/ STOP \STARTI( DATAX DATA x

LEGEND:

TX/RX: Transmit or Receive line

£ SmartCard i H, BRITEERRFRITESENT:
Baud rate= f7g16* (D / F)

Hep

f7a16 = LAERTHRAISNER ;

F 2R hERFIER AL

D B RIFERY;

ZG1iBE: 3% F=372, D=1, T{ERT§PiEiEA 3.57MHz,
MR 9600,

15.3.3.2.2 Bt&

BTN EFEFROCE, AIfE SCB IT{E#E SmartCard

175 N

1. 1% 788 SCB_MODE (SCB_CTRL[25:24]) ®E&X
10, 3% UART ¥

2. 4% %% SCB_UART _MODE (SCB_UART _CTRL
[25:24]) & E X 01, H—HiEF SmartCard HMYL;

3. RIBET 1536 FHSE 2-4, % SCB LI
UART #2588 1 THISR L A BE

AR AR R E ER A LAFE PSoC Creator HHi#id [
FERARETER, BRNEHEEXMEITAR. IRFE
ELZNTREEENES, 55% PSoC 4 NEHEREA
FFE,

15.3.3.3 IrDA ¥

15.3.3.3.1 &

IrDA MY SHRE UART W EEREHERE LR, R2
EMEE FIMESM TOI/MEEIFIRE. X B HEHIR
AT RZl (Return-to-Zero-Inverted) #&3, BP#iEs b
BIZ4E 0 #UEFIA— SRR, BobTEEEURTRIFER;
B35 1 #iEHATHEE. SCB HIFLLIMEITHIENIN
IBEMIEH 1.4 A, S=EiFERIA 115200,

SCB SLIIRY IrDA il STRFRYR A5 2614 2400, 9600,
19200, 38400. 57600 #1 115200, =R HEIEE R
316 ML 4F U B K E. BdF FF OVS
(SCB_CTRL[3:0]) , ##ERAERTHP R 245158 B AR HF
ZH 16 15,

15-16 IrDA i sh B4R MIAY L5
Two successive data transfers (7data bits, 1 parity bit, 2 stop bits)

TX/RX

IDLE START/ ‘1’ \ ‘0 / ‘1

T\ o

o [ 1 \ear [ sTOP

START 0" o o q

S AA\ NN

A\ JAWA

LEGEND:

TX/RX: Transmit or Receive line

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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BITIBEHELR (SCB)

15.3.3.3.2 @&t

BETIHEFREE, AIfE SCB TIEAE IrDA Y T.

1. 1% 7288 SCB_MODE (SCB_CTRL[25:24]) ®E X
10, i%3F UART thi¥;

2. %% 788 SCB_UART_MODE (SCB_UART_CTRL
[25:24]) & B K 10, #H—H1EFF DA Y

3. RIFET 1536 FHWLE 2-4, 3 SCB LUK
UART $ZHlIs8 HEATHISR L R BE

AR ERAX LR EE A LLFE PSoC Creator Fi@iT

ERARRAEER, RNEEEXMEHTAR. MRFTE

EEZMTMREESRNER, 155% PSoC 4 WEERER

JRES IR

15.3.4 UART tHx &8

UART MY ABX IS EE5IN3R 15-9 Fr%l, ELHEREM
EE1EE8%E PSoC 4 NS HESFJHAPFEM

% 15-9 UART HHX 57558

HEREM ik

EFFRE UART #48. SmartCard
ECB—UART—CTR WEE IrDA thiY;
At B IR ;
fER— N A R B A JME BT E A
BINEL GRIMIEASRITARD
BLEF LRI
fFgEEl & 21 FIBARIEAL;
SCB_UART_TX_ | i&#¥FF kI & 1BH;
CTRL e E I HIEMMNELS (LEA
F SmartCard il & RX i % i%
NACK B)
BLE IR
fFgEEL & 2 1 T BAIR AL ;
SCB_UART_RX_ | i&FFRIE s Z BRI ;
CTRL %% UART_MP &= ;
%% UART_LIN 183 ;
B E R EIRA R B EF LR R
fFRe B R IE LA,
EFEHIRMAIKE ;
%% MSB 7ERTZk % LSB 7ERI;
e & 2 IS
EEHIRMAIKE ;
%% MSB 7ERT=k & LSB 7EAT;
fEREsk &b h{EIERK S (XF IrDA
Wiy, HIIRAEERE)

SCB_UART_RX_
STATUS

SCB_TX_CTRL

SCB_RX_CTRL
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15.3.5 UART B9

SCB HERELEHLER, AUMEATE, FHATUAE
PSoC Creator #i@id Bz AR EEFEPELL E4H.
&%its, PSoC Creator AJAEFIERPEARESIEF, A
FPHATUBEX FEHRSIEF. 5 UART HX89HE
BIE:

B UART %25,

UART BV % 3% 223200 F] NACK (SmartCard 1180 ;
UART fh#Esk (LIN # SmartCard #10) ;
MRS IR

FBIRIE LK

RS (LIN #5930

B [EfRIARMATL (LIN #4980
LidpEEmE— P EE, —BEP—PNERHEFR
RIFPEI A%, MIZPEfEEWIEE, CPU 3 NHEAR
SIRFLIEiZ T, ST EST—SRIARREN
FREAR L E .

15.3.6 UART E941141k
7£ SCB &1, SLIf UART RO LSBT :

1. BEEZH7FSE SCB_UART CTRL (#a% 15-10) , i&
FEEAH UART il Fh2E, #HTIREIRCE;

2. @3 EE SCB_TX_CTRL #1 SCB_RX_CTRL (IR
F+< 15-11) , EEEBAXESRESEK=SE, BFaiE:
B HIEMAKE;
B SEMA (MSB) ERITHBMRBHA (LSB)

7EHl;

B {FREA X T E IR

3. @3 % 7F8E SCB_TX _FIFO_CTRL #1 SCB_RX_FIFO_
CTRL (#A% 15-12) , BLE&REMIFWHI FIFO BAFI,
BikE1E:
B EEAATTR;
B 5B FIFO PABIFNFB LB 7588
B EBDREE A X BRI

4, BitHHFESE SCB_CTRL (#nsE 15-13) , #%FBFTIIE
i (SPI. UART 8 12C) , f¥8E SCB 1&tk,

PSoC 4 B2 ARESEFM, 1S 001-86886, hRA*A



Embedded in Tomorrow™

%< 15-10 72§ SCB_UART_CTRL

BITIEIFHER (SCB)

SCB_UART_CTRL

A&7 HFEA 1 1) %]
00 FrfE UART 1718
01 SmartCard #13
[25:24] MODE
10 IrDA 1%
1 e
16 LOOP_BACK EXERE, ENRAEY, LE[00HEEZEHRAIDEZZEBERAMAN.

% 15-11 F 728 SCB_TX_CTRL/SCB_RX_CTRL

SCB_TX_CTRL/SCB_RX_CTRL

LA

FHEHRS

iR

[3:0]

DATA_WIDTH

BIRE MK E ST DATA_WIDTH + 1”7 (InREATF UART
Wi, TEFBEFEA, FIEAAFEREAD ;
ZEEREREEE R [3, 15].

MSB_FIRST

1: MSB f£H(;
0: LSB 7Al;

31

ENABLED

feResk B Ak R SRS AEFLMEERE S, BFERE
BEEAT

% 15-12 £778 SCB_TX_FIFO_CTRL / SCB_RX_FIFO_CTRL

SCB_TX_FIFO_CTRL / SCB_RX_FIFO_CTRL

LA

FHEHRS

iR

[2:0]

TRIGGER_LEVEL

ELEfMEIIR, 2R TXFIFO FHHBM AT ZESHZ RXFIFO
FREIEMNUNTZE, WEES R ERMA SR HIEREME
=4,

16

CLEAR

BEfubf, %X FIFO SERIEEN FIFO REBMEFIRTW
BE, ARFEEBRS.

17

FREEZE

BNR, ZREB[RERWRWERERLE, TEMNRIERERY, it
Bt FIFO BASIRYIZ SRS 250,

%< 15-13 #7588 SCB_CTRL

SCB_CTRL
24 =702 FEHA & ik

00 12C 9%
01 SPI 43

[25:24] MODE -
10 UART 1#498
11 FEg
0 SCB #£ )+

31 ENABLED
1 SCB fE4E

WMRFEST SCB #HITHLE, HAEHxZEIL SCB, R
Exemia, EFFERE SCB, FEME BBEFEREN.
EEEMFRE SCB W REMMMBENL, HXWREH
SR, W FIFO PSR #HIE. EECES, {F#E SCB %

RS ERE—E .

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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BITIBEHELR (SCB)

15.4 12C thi¥

I2C (Inter Integrated Circuit) E—#EL&kH|INSEITIRE
Wi, BWIOZRATFHRARNEEFERZEHEREE
@, MBEH, ADC, DAC, EEPROM, RE{kREzE,
HERM S

15.4.1 4354

SCB I 12C #hisEt, BT 45

B EEFIRE, MESMENEEZERX;

B IENEEERAE: BEERX (50 kbps) , FRf
REHRI (100 kbps) , RIRWER (400 kbps) 8
PIRIER (1000 kbps) ;

B 3R 7 EEAEEE 10 ER4SER M L ESE];

B STIERTERIE R FR SR AN ;

B SRR TIE R A

B REREERIESRENRTREN;

10ns % 50ns AYFE R R 25

T EZ R

IR F X FFINERRT RS 5

B CPU B HEZ4iES SCBE(E;

WER{EM PSoC 4 BEF SCB &Rk I—A4N 12C #£0,
#B2. SCL #n SDA TJLUEIZZIMLE 10 O L2 AMRE, &
HE2IEETEENFM. WRFA PSoC 4 # UDB %iR
SRSEI—AN 12C %0, B4 SCL #1 SDA AJLLEE DSI
BEEFEME— 10 Ok, #ATF 12C #ZFO/ 10 OFEE
BRI AT E A AR

15.4.2 #EiA
15-17 5 T 12C R =E.

15-17 12C &%k

VDD
Rp
¢ SCL
SDA
M:azs(t:er 12C Slave 12C Slave 12C Slave
B 2C RE&—HERRIESL: £ 15-14 12C R&HEXBARIG
o HBITEIEZ (SDA) pree preey
o BT (SCL) P AR AR IR RE
L Iﬂﬁi%ﬁ'ﬂl?&ﬂ:iﬁﬁ, EES&I, J‘Eﬁﬁmﬂﬁ, ﬁé]‘]i%% ME‘@%E%{%{?&E’J&%
B 12C EEUEEMFE (BHRIFR) HARNEERR ; — N —
Fig& RS RBBERNEE, RERSH,
Bl, BaLBRELuRE,; ) HESHERMOTRSGE
B —5R2% S 12C MgEIBEME—TT =/ 7bit ith Mg HES SRS
i, BEERITA, BORIEAXE, PSoC 4 BXH  Maaps | R tE3IIRENEA, BERD
10 Ee4dtthht p Stk ; SRR TFN B Lk AN
B FGEMMIEEIER K IXFFIZILES; [S¥2 2T YR BN TIREER A R KIB AR,
B YEZFEE, YENFRERNEEKIBER, BEMBHBIRER B LR & BED
B BRSNS & (R . DRI
GEZ ESHEIRHIRT S MEE 2 ARrHRES .
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12C R— " REILHBITREZD. RELMESFUEE
®’&E, NREHEEMNRE. H—NENEEE IR,
EMAESTIRANES. B—I 0, BEEIRHF
—PERELE, ZERELDTRINDEHRE ST,
HESRIBERNTBESER. BENE—LE 12C L
FRIARIE, %K 15-14 FiR.

15.4.2.1 AI#HHESE

HE% ERBIERBH - MR EHLEBRE R, ZN
WERLUERIE SCL AR, WAL EREZMAIRT),
HRNWE SCL EaiZiEMEN 0, MEFHRKIERE
i, XWIRARER . X EZHMAREER SCL HIKE—
BR. SNRETREELER, 28K SCL. £Xk#&
£ SCL EIRz) LA, HERLZ, REREER.

15.4.2.2 SSRGS M7

LR% FENFREER—FZILREBEMET, HR
AN B R BIRIERBAHER. BEREOUN
Z| SDA tRIIZIEES B SWESIMERTTR, MRN2R
Mz, HMFSLREE. #405A, FRE 16
SDA I 1, EIRTEiR%E 2 ERIEsD 0, HEHE(14EM
F| SDA FSEFRAIBiEER 0, BAFIRE 1 HNE 2Lk
MR, MFREEH,; ERE 2 REMBDHE, 4rEs
Hl2%k.

15.4.3.1 EG##

H{TiBfEHIR (SCB)

B % 12C I MEIRIESE B 12C hilling
http://www.nxp.com/documents/user_manual/UM10204
pdf

15.4.3 12C il 4B

PSoC 4 1 SCB gfig3t 12C BIEMIZ ZER MR KL
¥, BiFanzk 15-15.

T 15-15 12C R &R IEER

LN Ficp
Mg & AN E (RERE)
Fik& ERERE
EN4- ZEERMEA TR BN L&

HTEAESEREEAN, —1ERE (FRE A &
REHBEEA LIV EMBDEREETES —TER
HFHIEHIT . MRBEWK NPT REES], PBawm
FHZERFLERYGAEN oL STOP) , /& A
AR R EHEER Gl START)

HITEEETMNREENN, MREEXT DL, W
ZREERA—INRENAE.

TENE 2C TR BIRESEE: SHRIEFIEHE.

15-18 BHIEELH

Write data transfer(Master writes the data)

Slave address (7 bits) Write ACK Data(8 bits) ACK STOP
SDA: Serial Data line
SCL: Serial Clock line(always driven by the master)

Slave transmit / Master receive

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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BITIBEHELR (SCB)

SHIREEAT RN T

B R LEBELN, Wi START =14,

B g EHE 7 EEY 12C MR B MU FIBARE 0

B FIEEBM SDA, #HIUAMIEERIE SDA (kix
ACK) , MARRXTEIREZ S AN ;

B IR SDA RBHHIK (FIERMNEEAIE NACK) |,
MR & AT R 2 iR B MR &bt 5% bk T,
AT G I E M T STOP BHERARKIBER;

15.4.3.2 E#HIE

B MRIUHIER, FREFET SDA ANEEFEH
B, MEEER—mBiERLENEES (ACK 5
# NACK) ;

B NRETIFZEWR ACK, MFEEET—m; ME
W ZIEWE| NACK, MEL E—i;

B YENESEMENNE, ML STOP B4, &%A
AR

15-19 EHIREEH

Read data transfer(Master reads the data)

Slave address (7 bits)

Serial Data line

Slave transmit / Master receive

BURIEATT LR T

i

B FigELEHIESEN, WL START EH;

B FEHE 7 LN 12C Mg & HbhFISARRER

B FIRERM SDA, #HIUMMIEERIX SDA (ki%
ACK) , URRMEILZIUAIEE;

m IR SDA RAEMPIK (FAARIMNIEFLE NACK) ,
M3 BA Y BT R % % A IR & Eh itk 5% bt DU,
LRI I EEM Y STOP BEHARARBUERER;

B RIS, MigFIFiEIT SDA EERE LR
HiE, TRFBFU—MBIERAXZENEZRES (ACK
& NACK) ;

B MR MNIEEZIEWE ACK, MFFIEEET—I; nM
B RIEWE| NACK, MIEL E—f;

B YERFZFTAENNE, ML STOP B4, Z4%RA
AR

15.4.4 EZI2C (Easy I12C) — I2CHY EZ
=R

EZI2C (Easy 12C) Wil A IFMNEEZESF R FHITHE

BIETEE CPU It A, SR T AmfMERmAR

104

Read ACK

Data(8 bits) ACK STOP

Serial Clock line(always driven by the master)

EHB\MIEHE. £, BHEMAOKERGER
8 tb4%.

F7E EZSPI FRIERAERMERE, £ EZI2C 1, SCB
# SRAM Z1%88{EH 32 x 8bit i EZ A% EM. Mg
£ EZ FHEENMUEFHAESES EZ ADDR

(I2C_STATUS[15:8]) 1, Fi&&Z A iZHbhtisEAY
EZ HRMENFH=EHITIESRIE. BT EZ &
BOE 2 MFEHEE, L EZ #hhtFESE EZ ADDR
P HRER S LLEEEN.

A& 15-20 A4 T EZI2C il PiEBRIENFT FE .

ESHRIED, BRERFTLIE START EHFHEEMNEE
HHEFNERRE; $MNEEMARE, FRESLIE EZ ik
(R 5 LEHBRD , EFHMNEESRN EZ Ml HFF:S
EZ_ADDR; #MIRifE, Fik&% EZ HiltFHERIEEMN
FHHITEIRIE. HEM—XE#{ER, EZ ADDR H
ZHEM 1, WRBEMERBYE 31, MIRE 0.

EiEERED, BATIRFLE START EHHHEEMNEE
it FIiEARE . SERIETRE, EHRMEP, TP
T &5 EZ Hbhbpnt, BEISERMIERNXRFTENFEHEIE
SLEBURT E—XE#HEHRIELRET EZ_ADDR FHIE.
W R —RiSiR{EfS, EZ ADDR BN 1, tREMER
#8431, WEE 0.
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CYPRESS BITIEERR (SCB)

1 in Tomorrow’

15-20 EZI2C RIS #H4E
Write data transfer(single write data)

START Slave address (7 bits) Write ACK EZ address(8 bits) ACK Write Data(8 bits) ACK STOP
\
EZ address
Data
_>
EZ Buffer
(32 bytes SRAM)

.
|

Address

Read data transfer(single read data)

START Slave address (7 bits) Read ACK Read Data(8 bits) ACK STOP
SDA: Serial Data line
SCL: Serial Clock line(always driven by the master)
|:| Slave transmit / Master receive

15.45 12CHHX57FE
12C MY BRI B FRSNEK 15-16 fi5l, B EHEFSNERIESE PSoC4 NS ERAPFM
% 15-16 12C HHxEEF=S

HTFER AN R
SCB_CTRL {FREEEIE SCB;
#%3$% SCB TERIMY (SPI, UART i3 12C);
R EBETHIE R NIRRT AR
%1% EZ SRR & IE EZ R ;
SCB_I2C_CTRL EEERFHEZMNEEEN;
Ao & NI ZET FIFO MAIFIRAS %1% ACK 3 NACK;
SCB_|2C_STATUS BERRTSHRRERAL;
FiEFH MR ZHIRBIRENL
EZ FfikeS it F 7588 ;
SCB_I2C_M_CMD & &% START, STOP, ACK #1 NACK 645775
SCB_I2C_S_CMD Mg & &% ACK #1 NACK B &5 1788
SCB_STATUS 7 EZ ##3rP, #57R 32 x 8bit B EZ %22 25 [E W IMNRRT $hiB 45175 15) .
SCB_TX_CTRL fFaEEEIL 12C KX ;
ENXBRBERNRKE (12C hEIENHCE REER 8bit) ;
A& MSB 7ERTZk & LSB 7ERT;
SCB_TX_FIFO_CTRL B E TXFIFO R4 IR, %A% BT LUEARUTE;
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BITIBEHELR (SCB)

BiEsBiR ik

&R TXFIFO;
s TXFIFO;

SCB_TX_FIFO_STATUS TXFIFO SR SR N
R AT TX BALE 735 P RIRR A

TXFIFO BYigiE$t 5 516 &5 E85;

SCB_TX_FIFO_WR REFRT—RIEN L2 FIFO AFIRIEIE;

SCB_RX_CTRL fFREB B LI 12C BYIEL;
TN HEBERMIRGE (12C P EERMTHCE QL a8H 8bit) ;

BLE MSB 7ERISk# LSB 7EHil;

SCB_RX_FIFO_CTRL BLE RXFIFO RIS & IR, %%k 4T LAE R T BRR ;
% RXFIFO;

ZR4E RXFIFO;

SCB_RX_FIFO_STATUS RXFIFO FHIEHEN
$EoR 2T RX BALE 773 P EURA A M

RXFIFO HiEiE 5 515$ H 7:8;

SCB_RX_FIFO_RD REFRT—RIZY FIFO AT Y BE, IR H AN FIFO AFIGMIER, HH2T POP #

1E;
SCB_RX_FIFO_RD_SILENT RERI—RIEU FIFO PATIBEH AOSIR, BURIMEHSTM FIFO BASISRMIRG, 45T PEEK 32
1E;
SCB_RX_MATCH % it B 77 sE AR b B s TR e
SCB_EZ DATA EZ ke
" B SEYN (MSB) ERIHERBHL (LSB)
15.4.6 12C KyrhlF ity
5 12C B E: B {FREL ARSI IEINES;
< ] 3. @it 2% SCB_TX_FIFO_CTRL #n
: ﬁzi)ﬂém SCB_RX FIFO_CTRL (%% 15-12) , BLE%i#EHM
. - B FIFO BA%I, BEikEiE:
m RMBREER B ER FIFO IR E 25
" HEERETL; . B SRR B AR,
m SMERRTHMRIAYRET (EIL SCBINTRI2C_EC) 5 4 jmid%7% 8 SCB_CTRL, ##IEI{EM (SPI,
B EgEEXHFET GE) SCB_INTR_M) ; UART =3 12C) ’_1§ﬁg SCB #&#k,
SR athEr GGER .
vl G MRBERS SCB HTEE, PAEKRL SCB, R
O M (I SCB_INTR_TX) EXRE, BHEE SCB, MANMREREREREN.
B RXFIFO BT (£00 SCB_INTR_RX) -

ExchdpigEE— T EE, —BEP—PREFRK
BB AR, NiZPETEEWIRE, CPU 3 A\ HEAR
SREFLEZDE, SRPEFEFERE—LRIAREEN
FhERAR A = .

15.4.7 12C 894151k

7£ SCBh, I 12C VIS BT :

1. FEEZE 78 SCB 12C CTRL, EHEFIFHERIM
WEEN;

2. BiZEFFEHE SCB TX_CTRL 1 SCB_RX_CTRL,
EEBERLZXRESEWE, EfalE:
B HURMIRAKE, X 12C, BIEMMKERZE R 8;

106

EEEHFSE SCB £FREFHIMIEL, HXRED
£E%K, W FIFO BAFIRIEIE. EBCE R, {E#E SCB &
RATRERE—E.

15.4.8 12C RYRT$hiRT

m EC_AM_MODE: i’y 0 A, 12C Ayttt FTEZ T {E
EREREER; 24605 1 B, 12C A9t e T 4E
FESNERATEE o

B EC_OP_MODE: iZfiy 0 K, 12C HEEWHISURIE
T (BIEMBNEEERE) ERIMMER; Zu
A 1A, 12C METTURIETIEEIM IR HRR .

15.4.8.1 JEEZI2C goAT stz =t

7£3E EZ #XH9 12C iR, EC_OP_MODE W% E
73 0; ™ EC_AM_MODE AILUEERN 0 5& 1. HEW
REEFWIHFRETLNA. Ak 15-17 iR,
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H{TiBfEHIR (SCB)

%< 15-17 3k EZ #&R 12C i fIEshiE IR E

IE EZ #5301 12C Y
EC_OP_MODE =0 EC_OP_MODE =1
B FEERN EC_AM_MODE =0 EC_AM_MODE =1 EC_AM_MODE =1 EC_AM_MODE=0
& & btk DT R T {E 7250 57
Mgttt CREME eI | BiER, REHURET
SESHFNRERR | BN ITEERBEMER | EERBE RN, REEh | T
GERFEEEMMIESE) W ER ((ERFME
&) F¥#
& & ik UC AR T 7E5h 2B
R, —BMig&Hhht
E RN, FEPHRE | FXF
CPU (EATMIEE)

R RERR O EE

B
:ZE SCB EXAMBIFEREA T ETLE (FSEZBIFERET
EC_AM_MODE = 0, EC_OP_MODE = 0: ZE &{X#& NACK (SCB_I2C_CTRL[14]) , AILLEZFEERRIL
SEENANEAR RN A%, kAT, SCB LAY 12C = Sy
FlISRTEE TIEENIRIER, B ENTIEE. N R IEIRE RS, AR R (S (SCB
EC_AM_MODE = 1, EC_OP_MODE = 0: Z&E#&&E INTR_I2C_EC_MASKI0] = 1) . HMig&ZHbht Frhp
B, BERAMREEROBFEXPHEY. ST RINET, SCB <& HHieEE CPU, MERIZIES:
BRI B NG Z I LECRS, SCB AYMRER oh i K AL R, B BT ROR I RIS I
WAKE_UP (SCB_INTR_I2C_EC[0]) ## &L, B XETETEMAES R EEIBELE NACK, ZEiE
R TIREE CPU. SRS, mPMEEEEERIELS (LA
B 7ESERFIREAR ERRARN A, IR &bt LA TS RERBENLEHIERES, FH AU T AT, N
HAER; HEURIETEER A IER. & BERFLE ACK) ; HMEHER, FHEWREES,
SESNER P, MEERETEKI R (SCB_INTR_SPI SERESER, HASMPIBEEERELE ACK,
_EC_MASK[0] = 0) ; 7EREERIER A+, MEEPHER FHIZFEHRIMEH . @IEE S _NOT_READY_ADDR_
Wk, APATLLECIRE. SNt TA A TH NACK (SCB_I2C_CTRL[14]) , AJLLEFEKEIL
&, SCB FEI§ SDA HIE{EHRINEBRT$HIBIETIIEE] Brx.

MRS, XARMLEER: BEREELE L
NACK CAMEBHSEEAMEmE® | mammg 10482 EZI2C AR

BEEREELE ACK (BAELREMREAFL 7 EZHAA 12C i, & EC_OP_MODE J 0 i,
), FEEEENMELR; MAHER, mps  EC_AM_MODE RTLLR 02t & 1; 5 EC_OP_MODE 7

FHERERIMIERE, MERELE Ak, # P ECAMMODE 24Uy 1, M 1518 i, &
S HIEER. BidEE S_NOT_READY_ADDR_ qﬂmxﬁﬁnﬁlﬁmfﬁiﬁ (EC—E,AM—MB DE =1,
EC_OP_MODE = 0) 2BNH, BRTHEEFER, BEA

X5 BB NSRS $hiZ 48 5 I AR AT $IZ AR V] R AT (B
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BITIBEHELR (SCB)

% 15-18 EZ &R 12C thil fURTshiE R B

12C, EZ mode
EC_OP_MODE =0 EC_OP_MODE =1
B FEERN EC_AM_MODE =0 EC_AM_MODE =1 EC_AM_MODE =1 EC_AM_MODE=0
wigapsrmmast ey | SREREERERITE | 0 g st o
e BURMEH TR | 5 in srpteqs | SCRIEL TAEZESNERET ¢
SEENFNRERR fEst ;}é%&&éﬁﬁﬁ&m ;{%ﬁﬂ; jEst
EAFMNEE) dliﬁﬁﬁ%&iﬁ%) UERTF NS
- R
e LI | M mRAs T
;] ) =l B £ N0
TR FEREAR A Hb 1k FCEE R T, AT oh i 1%??@1’Ei’/]l1’|57£9] ERAT 4
MR CPU &l
(RERFAEE) LEATF D
RER
Y SCB fEX FMEFERR T A TIE (BEEHREEAED)

EC_AM_MODE = 0, EC_OP_MODE = 0: iZBt&{X%
SESNFIREARFRREARR P AR, LA, SCB SLIM 12C 7
FlISRTEE TIEENIRIER, SR ENTIEE.
EC_AM_MODE = 1, EC_OP_MODE = 0: EZI2C #i%
FHER 53E EZI2C 3t R RO BT $p iR AEE] .
EC_AM_MODE = 1, EC_OP_MODE = 1: iZi&BH%&
B, EBIRFREERABFERFHEY.

B 7ESESNFIRERREEIRAR R R, MR &R ME e
BURMEH TEFESNERRT SIS . B T Uk BT I ERAT St
FIE, WRINERETEhIE 45 F0 P AR AT $4 1% 55 (] B 177 8]
EZ %25, miasliEmR. BidigEFES BLOCK
(SCB_CTRL[17]) &, W] LAPE LSRS0S 55 %)
EZ Fh&sRM0iAE], BRPR. mRAWMEL, HE
55N RRt B AT 2 E TR, IBAMERRTHE
BMIHRISAERE (5R{EIRE OXFFFFFFFF, B
BRIEWZEE) , HAEMEA—NMAERRPENER, &
F23\L BLOCKED (SCB_INTR_TX[7]#1 SCB_INTR
_RX[7D) , 1% BRIE KA AT AR R

B EREERENF, Mgt TR E T iSGRE
BT EESNERRTER . MIRFZHH EZ FERER
BN R B RE.

15.4.9 MEEEIR{E

TERMIB RS, % 12C HEORNEI M IUER, AT
o, %o U AE 5% R G M BB AR SR A REAR AS S ch ISR
WEEEE— N, AT 12C AT FERIRIE

B £3% ACK: #MRbutITECE, PITRHERERERIE,
EHRGHMREES, %1X ACK;

B %% NACK: #NBHuITELE, 3ZBE1%&3%E NACK,
FHERGHEMEEES, ERTAEMMMLL;

108

AR LAUFPETLE4F L SCB_WAKE_UP (SCB_
INTR_I2C_ECI[0]) f£&E, M AMMhtDCAC o ik melE R 55 .
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H{TiBfEHIR (SCB)

15.4.10 Eix&EXHIEEFR RS

15.4.10.1 F@ELXHE
15-21 B &L ERIBHOHIZE

Begin Default l

A
Disable SCB
Transmission of 1-byte
Select 12C mode No Data complete? Error

(stretch)

\

Select Master

mode Byte ACK’ed or
NACK’ed?
Enable
TX fifo
Data transfer
Complete?
Enable SCB
Send STOP
+ signal
Send START
signal

:l: RESTART Begin

Transmission of 1-
Byte slave address
Complete?

No
(stretch)

Addr ACK’ed or
NACK’ed?

STOP/
RESTART

NACK

Report and
handle error

Set to transmit
mode
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BITEEIELR (SCB)

15.4.10.2 Z@E/ZWHIE

Begin

<::::§%%EE:::>

Disable SCB

v

Select 12C mode

v

Select Master
mode

v

Enable
RX fifo

v

Enable SCB

v

Send START
signal

>l
>

15-22 ER&FHWHIERRIZE

Transmission of 1-
Byte slave address
Complete?

No
(stretch)

Addr ACK’ed or
NACK'ed?

Set to receive
mode

NACK

RESTART

STOP/
RESTART

No

-

Send ACK

110

Receiving 1-byte
Data complete?

Data transfer
Complete?

Send NACK

Send STOP
signal

'

Begin

Report and
handle error
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BITIEERR (SCB)

Embedded in Tomorrow™

15.4.11 MEZEXBIRER RG]
15.4.11.1 MiRELEHE

15-23 MR &R EHIEHIRIZE

Begin Default

A

Disable SCB

v

Select 12C mode

v

Transmitting 1-byte
Data complete?

Select Slave
mode
+ Byte ACK’ed Begin
or NACK'ed?
NACK
Enable
TX fifo
Data Transfer
Enable SCB Complete?
.
>

START detected
/

Begin

Receiving 1-Byte
slave address
Complete?

No
(stretch)

Error

Wake up

Addr ACK’ed or

NACK NACK’ed?

Set to transmit
mode

Report and
handle error
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BITIBEHELR (SCB)

15.4.11.2 Mg &2 ##E

Begin

Embedded in Tomorrow™

15-24 Mg EEEERIRIZEE

Default

Disable SCB

\

Select 12C mode

\

Select Slave
mode

\

Enable
RX fifo

\

Enable SCB

Y

No
(stretch)

{ START detected
/

Receiving 1-Byte
slave address
Complete?

Error

Wake up

NACK

112

=+ Yes

Addr ACK’ed or
NACK'ed?

Set to receive
mode

Receiving 1-byte

No Data complete?
(stretch)
Send Data Transfer

ACK Complete?

Send
NACK

Begin

Report and
handle error
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Embedded in Tomorrow™

15.4.12 EZ &80
15.4.12.1 EZ M1%

Begin

BRE I

H{TiBfEHIR (SCB)

[ 15-25 EZ RN ELZEBIFEIRIZE

Default

Disable SCB

v

Select 12C mode

v

Select Slave
mode

—

Select EZ
mode

A

Enable
TX fifo

v

Enable SCB

No
(stretch)

START detected
/

Receiving 1-Byte
slave address
Complete?

Wake up

NACK

PSoC 4 R ARESEFM, %S 001-86886, hRA*A

=+ Yes

Addr ACK’ed or
NACK’ed?

Select transmit
mode

A

Transmitting 1-byte
Data complete?

Byte ACK’ed

or NACK'ed? Begin

NACK

Data Transfer

Error @

Complete?

No

Begin

Report and
handle error
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BITIBEHELR (SCB)

15.4.12.2 EZ MIZ&E/ZKE1E

15-26 EZ RAMIRFREIERRIZE]

Begin Default
Y
Disable SCB No
(stretch)

v

Select 12C mode

v

Select Slave
mode

Select EZ
mode

No
(stretch)

Y

Receiving 1-Byte
slave address
Complete?

No
(stretch)

Wake up

Addr ACK’ed or

NACK NACK'ed?

Enable
RX fifo

+ . Send

o ACK
Enable SCB
>
START detected
A

ﬂ Yes

Error

Select receive
mode

114

Receiving 1-Byte
EZ address
Complete?

Addr ACK’ed or

NACK'ed? Begin

Yes

No

Receiving 1-byte
Data complete?

Data Transfer
Complete?

Send
NACK

Begin

Report and
handle error
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!
\

—a
— .

I.Elk’

CYPRESS

15.4.13 %xi%
15.4.13.1 RIEHE RS

BITIEERR (SCB)

B2 EREERRE RG]

15-27 (AEARERZFHBEEMRIZE

@
A

Disable SCB

v

Select 12C mode

Y

v

Select Master
mode

v

Enable
TX fifo

v

Enable SCB

Bus Busy?
Yes

Send START
signal

Bus Busy?
Yes

No

PSoC 4 R ARSEFM, HE%S 001-86886,

Transmission of 1-
Byte slave address

No Complete? Error
(stretch)
Yes

Lost arbitration? Begin

Yes

Continue with data transfer as
in single master
Report and
handle error
hRA*A 115



BITIBEHELR (SCB)

15.4.13.2 FMIZ&E

Begin

116

15-28 ENREHIHIEEHIRIZE

Default

Disable SCB

v

Select 12C mode

v

Select Master and
Slave mode

v

Enable
TX fifo

v

Enable SCB

Bus Busy?

Yes

Send START
signal

Y

Transmission of 1-
Byte slave address
No Complete? Error
(stretch)

Yes

Bus busy or

Lost arbitration?
Yes

\

Continue with address
recognition as a slave

Continue with data transfer as
in single master

Report and
handle error
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C YPRESS

AENLE PSoC 4 hiEFA#FER (UDB) Higit. UDB S TELE RIFMMESMIEANTE. UDB B8 T EAATHRIE
1Z5EEEH (PLD: Programmable Logic Device) , ¥iEi@iEAIEES (DP: DataPath) , KEEIEHIIEHR (SC: Status
and Control) , S{I5E$h#E3R (RC: Reset and Clock) REZEBHNEEESIEE.

16.1 4¥E

b.  ARBIRENRENE, 8MNUDBESIT/LNAE:
0 —METERZESTHRERELIER (DP) , BIFESEIESE, SHERMFIFORT;
o 24PLD, §/PLDAL2MEAN, 8/NEFAIAANE BRI ;
o CRESEH (SC) Bk,
0o EfISEH (RC) &R,
AENUDBHERAIMETHRE TEERENEERE;
E—Ri%l, UDBH A RIHERA] AT LM A EIBIEThaEIESR;
ZANUDBRAILAHREE, RiLitE S FABEINEIRR;
UDBRESSCIANIZ IR BB ERTEE, TS, BOMEREIEIAE (PWM, HKX) , UARTIIARS, 12CH4EE,
SPI 4SS, BIATLARRL (CRC: Cyclic Redundancy Check) FfaFE#LF%] (PRS: Pseudo Random
Sequence) &4%zF;
9. CPURIIBIFFRESUDBEE.
& 16-1 441 T UDB FIERIER], EhE3IE 24 PLD, 14 DP, FHhSEMER, RESIEHIERURENZER
ik,

& 16-2 454 T H 4 /> UDB ¢BRZAY— UDB B&EFI R EiEO .

~ e a o

16-1. UDB &[] 16-2. UDB &%
oLD ‘AHB BridgeHCPUSSH Dig. CLKS‘
Chaining . 81032 4108
- PLD PLD
Clock 12¢4 12c4
and Reset (8 PTs) @®PTs) UIBEELTA]

Control ‘ Busn:H IRQ IFHCLKIF‘ Port IF
A i i : LE»J

L
=

>
w
°
@

@

=%
o
=
2
S

g9
33 j Z
Status and 29 "1 o ‘
59
Control Datapath 0% ]
Datapath ER
‘ A . | Chaining
- »> -« »> uDB ubB

Routing
Channels

Y o | |
g X
Routing Channel —

ubB ubB

X

Programmable Digital Subsystem

Y

A
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16.2 TAERIE

The major components of a UDB are:

— UDB EEMHLATJLAEBS4HAL -

m PLD(2 4) — PLD AIEEIZEEESIRESH,
AR ST DP #4E, SFHHREMNFIIR 46 A0 ;

B DP — XMERBE—IEIESAHRENERZES T,
4 NEFER, 2 FIFO BAFI, LEsEFKMFIREE;

m SC#EHR — X/MERFA CPU M HS UDB Z[EIAY
BEREEO;

m RC R — X/MEHA UDB hE BAEHUR HATIR
HEFESERE, UREMENIEE;

m LEES — BELBEES, 1848 UDB ATLAGREX,
MBS ZRIIZIEINEE;

m EEEE — Bd—ARENFXESI, UDB KA
BRI RAR R B RIS

B REGE%&EO — UDB NS ERESHEIENRE
fitzs (RAM) E#BRETE| Rt ZsE], CPU A

PUET 8-bit #1 16-bit B EEIHFIBIE 1.

16.2.1 PLD

&1 UDB 8% 2 M12C4" %R PLD &5k, “12C474
HMEERSITIES] (AND Array) « 5176 %) (OR
Array) &SI (MC: MacroCell) ¢HAE, #NE 16-3.

PLD BJLARISRSCEUIRZSHL, BITHNG L SR EH
R, URBIESEHKZE (LUTs: Look-Up Tables) . @il
BLE, PLD WAILIBITEARIEE, s&EiTH DP RiE—
ENREFFI TEH~ERRIRES. PLD AT ARE
FARY RTL XA SRHTIRT

1/ PLD #, 12 MFESHWRMAZSIIEISHS 8
MRMMHAITETE, ERAZH, BFESTLIHIE
BEREAHITIESE. SBEIIAHEEEMmARHIIE
5, “12C4 %) C RRMFABREEN, M2 —1NEH,
Biddmiz, STHNEATUREE 1B BNER
M. “12C4"EMEFTIEHEERANRIES, FARK
HET BN SE I B,

16-3. PLD gy 12C4 £

EEEEEEEE
INO - TC|TC|TC|TC|TC|TC|TC|TC )
INL TC|TC|TC|TC|TC|TC|TC|TC
IN2—» | TC|TC|TC|TC|TC|TC|TC|TC
INS - TC|TC|TC|TC|TC|TC|TC|TC
INA - TC|TC|TC|TC|TC|TC|TC|TC
INS 9 TC|TC|TC|TC|TC|TC|TC|TC > AND
IN6 9 TC|TC|TC|TC|TC|TC|TC|TC Array
IN7 - TC|TC|TC|TC|TC|TC|TC|TC
IN8 9 TC|TC|TC|TC|TC|TC|TC|TC
INO 9 TC|TC|TC|TC|TC|TC|TC|TC
INIO > TC|TC|(TC|TC|TC|(TC|TC|TC
INI1 = TC|TC|(TC|(TC|TC|TC|TC|TC .
SELIN
OUTO = MCO T T T T T T T T
OUTl -=-{ MC1 T T T T T T T T
OuUT2 -4q MC2 T T T T T T T T
OUT3 -4 MC3 T T T T T T T T
SE}OUT \ e /
(carry out) OR
Array

16.2.1.1 PLD gy£ &

HETHEMAME 16-4 Fir. EEBARTYP, EEEENEREAMBESRHEERT, EEHEAERLEMNFIELE
FipER, EhMENAETRETS PLD METthRITRS . EWMKRLkT, EEEEESEHNESRES, HESE
FBAUUMENEEEN. BNERTE Thit WELEFERE, B9 54LF PLD RAM AN FETH,

118
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CY PRESS AR TR

tbedded in Tomorm

[ 16-4 PLD w78 THI5EH)

XOR Feedback

00: D FF

01: Arithmetic (Carry)
10: T FF on high

11: T FF on low

Set Select

(from previous macrocell) 0: Set not used

selin 1: Set from input
Special Product Term ] z B
Inputs 1 v
CONST I j To macrocell
cptl——— 1 read-only register
cpt0 0 Constant
0: D FF true in
1: D FF inverted in % l out
sum JD DsetQ
clk QB+
es
pld_en
reset 1 Output Bypass
I} 0 0: Registered
1: Combinational
Carry Out Enable RSEL Reset Select
0:Carry Out disabled 0: Set not used

1: Carry Out enabled 1: Set from input
selout

(to next macrocell)

14 UDB 8y 8 MEEBATTAEBIEAR— 8 tt#%ﬁ'] u%ﬁ%«%& CPU/DMA ifig). %4> UDB IR B ITREM{EA 16 Lk
##&%‘ 32 b4 S 7F 884 CPU/DMA if5ja]. 5SS MET“UDB hEFEEM S,

16.2.1.2 PLD Atz R

7£ UDB 1, 2/ PLD #2kBk, & 16-6 Frim. SEALEERIMIN selin” A _E—4> UDB &gk, B PLD BN ER

7T, H—F1’Ejﬁ£1ﬁ1§ﬁ’]§ﬁ‘tﬂ“selout" EHE|T— UDB. ATMEHNEARINGE, RRTHSEHFRNFRIRS
A HEHEITIHE TR,

& 16-6. PLD # N KHKR=E

PLD1 PLDO

T el T 3 T T &l T

= = = = = =l ~ =

S o @ = ~ o @ e

o T o o T o o o

= = = = = N = =

2 - ) L2 2 B ) <2

cptl,cpt0 cptl,cpt0 cptl,cpt0 cptl,cpt0 cptl,cpt0 cptl,cpt0 cptl,cpt0 cptl,cpt0
selout MC3 |4— MC2 |«— MCl1 |«— MCO |@{| MC3 |«— MC2 |«— MCl [€— MCO |= selin

To the next From previous
PLD block PLD block in
in the chain

the chain

16.2.1.3 PLD #9#° &

T ARGk, PLD RIMAELE F—/MIFE R 16bit B RAM. 5(TFEFIRT T 12 x 8 x 2 bits, Bl 24 bytes; =I5
ST 4 x 8 bits, Bl 4 bytes; 4 NAEBTITRT 4 x 8 bits, Bl 4 bytes. 45 E, 14112C4"45#89 PLD 3RV ATEL B
HER/A/NA 32 bytes. BHF 14 UDB &35 2 4 PLD, Frild PLD RTFE’J‘IEEEW%%%E’JXIJ% 64 bytes, HI 32

words.

16.2.2 #HIERELIESE (DP: DataPath)

& 16-7 Fisr, DP B&—1 8bit WEFAMERIZIELIESE (ALU: Arithmetic Logic Unit ) IARIENMFBAIFFER
(Shift) FREHZSFESR (Mask) . DP FEE—ET 8 x 16bit RAM BT $IZ 7722 (Control Store RAM) , &
TERAEIZSTES] DP fYiR4E. 1848 UDB il DP AT R BRI SCINE S 220 A .

P BEBSCIMTHRERIEERTRR, HHRR, BOREEIEIKE (PWM, HREX) MBBAIRF. DP MINRINEEREERIAX
BHHFA-IEE.

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A 119



18R E T IRIR

Figure 16-7. Datapath Top Level

< System Bus >
R/W Access to all
registers
A 4
| R |
v FIFOS‘ ]
Input g ‘ = ‘ I Output
Muxes Q 15 » 2 Muxes
Input from ¢ ® g S A0 — o S w0 s  Outputto
Programmable g S >3 ¥ Al —» S % o8 —»D%» Programmable
Routing 3 g 9 ‘ D1 ‘ DO —»| 2 ,:é = Routing
og! 2 pL—» 8959
& s ) 83832
D =3 Data Regigte 22°o
ol o
=2 o
= | b0 |
To/From Tol/From
¥ Y Prev -—| Chaining f— Next
‘ al ‘ Datapath Datapath
v Accumulator
| A0 |
Pl
Parallel Input/Output
(to/from Programmable i Y Y
Routing)
PO 4—4L
ALU
Shift
Maék

16.2.2.1 v

HIEEIE A IR AR BT AT

SERE

HSEENR: EFENARE, SUAHEEESFTER
FARIEEF, 18 DP MIEEFMASMESEE.
SEESFESRTD, REZUEAN 8 EFRIMNEEF, HR
—ANEEFEFY. shiSEESEFEANIE&IE T %R
B3R PLD, /0 5{# DP. CPU AN EHSEEEE
BHERHAITES,

BEARIZEET

DP FEARIZIEH T (ALU) AIUHIT 8 MiERICE :
B, BE, W, B, 5, %, FRURERE. Bidsh
SEEFESE, ALU ATIZRARRITARINES. ALU

120

FHENBAEFERNRRT FRIUANEELERIEITE
FrE)#HRAE.

FHFIR

DP & 2 MEIFRINEERIELERRS, WIRAKELR
DP RN FiFRr. BIEE, ALY DP W& FR
HATREGFIR, ML0, UMBHFRGFR, HE
RALLEE EERER LB HEER,

A E CRC/PRS

DP ATLAAFi&it B EHATRIR TS (CRC) #GzEF1{AkE
HLF%) (PRS) %488, MR+, CRCZ#E PRS
RIIFERBIE T 8bit, MIFEELEXHEL UDB #Y DP. BT
SR ENGEE, ZEETUSHEEEEER—1 DP
PRI T .
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REARA RS

DP H&E&FRA MSB (REAM) WHIEIEERTE,
XfE DP AIASEHAEMLFER) CRC/PRS BH. @5
ALU i R BERC &, DP RILASEII A EML3E A0 E A
2%, ITHER AR

HIN/HiL FIFO A

DP ®hfl 2 2 NNEE A 4byte B FIFO BA%Y, AI#EIH 7 AL
ERWNE DR (CPU E FIFO, DP iE FIFO) &
H#Zm8E (DP B FIFO, CPU % FIFO) . FIFO =4 i#/
BREBES, ATRUML PR BEigit, FIFO BREE
SHRBAENSEESESPIEANEE FTHIERE, £
DP BEHITARRIRIEFIEE.

REX
BITACE, ¥4R40 UDB thi DP MISSHEE, SE5SeH

FELMEAR, B CRC/IPRS EE. T REBRIES
SEREEZGFIRES, BUES, HUES, #HK
=E%,

)

Figitdh, BEREERTS, —1 ALU TJ LA S AT
. BEESEESERSE, S ALU ZEEARITER

3= 16-1 DP I 1ESESRYIER

BRI FRR

ERZE, ALUAE— 1 EASNEEERTUMERT—1
BHIZEARIER. XFERTLAFE— 8bit B DP LI

— 16bit IR E; AT DP har X THRIRR (1%
55 CRC B&.

KIRBIE IRV

DP H=MRAMMAIES: RERES, BHES S/
HTRIRIES . MESSRIBSHEHEMbI, 5
=298 FIFO hBRH NGRS EE, HRMBMMNIE
HA FIFO; BITHBHMANSEBAMAFELAN, B
EEBEH R TERAIE 3 8bit.

KB EELE SR

DP —#4mk 16 MES, SFEZHFIES, REES
URHMHHEES . Bid— 16-6MUX, HAH) 6 i
SEAUBEEERERE. BRANBEAT, ES&EH
HZ S5 DP WATh#HITRES; BB E, ek
TXAEE

KIEEELNESENTIESFRS

1 DP & 6 /" shit TIESHEFE, WF 16-1. ©i1xt
CPU #R2 ARSI,

i) 2

i3

I

A0, A1

FMEBHEIETUE ALU EEREY, thaTREER. BRI FIFO MEBUETT I
ARMEE. BEMFP—MESHELOLUAEEE, WtHBEHNTHEE, CRC PHZIIRAE
EREBMRERTE. ZFFERELBIBRRIFE, ENBRSFRERS, SEMNFHERE
0x00,

BES R

DO, D1

BIRE FR—REERKPEEOBRIER, I PWM RKERNLLERE, EREATRRAER
# CRC IS I AY . ZEHFREEIRREEE.

FIFO

FO, F1

FIFO KRE N 4 MFT, EMNTURAREESENRERSELER. 2 FIFO AT UM
EERMANEGRLERMLERSE. FIFO AIITEES, REREFRLTH=ZNRES, XE
REMAF+SEE, WERF SPIUART ML #iiE, &5 PWM HILLE S, EFEERNENE
%, XEFERLERBERSTIEE.
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BRI FRR

16.2.2.2 ##EEELEEZ FHIFIFO
FIFO W I{EEXERE

B FIFO A5 MECE SRMERN, W%k 16-2 ik,
% 16-2 FIFO WECE 5#F1EN

B Eri3%

BMASHIH BWAER T, CPU [ FIFO 54#E, DP M FIFOiE#iiE; Mt th, DP @ FIFO 58, CPUM
FIFO i##8;

BpIhaEihes FIFO AT THEA— /N FASE NS, XITEN FIFO BISURMIBE RIS, FIFO fh I RRAT AT I
wWEE.

B U SRR R R FIFO #5152 (FO_LD #1 F1_LD) IR H EHURAYEE &5 BURE.

EE SRR DP [ FIFO BHIEMNERE S AEFSHREE M. EEERT, HIEEMRTAD DP (AR, HREE
RT, BUBELMETEh R LT,

EINESTEN L FIFO JMitR7SAY, AT TEARERER T. XA, CPUIERMEENHKIERH FIFO it
K, MIEEEACRMES. CPUIERMBMHESTE—MEFMEES, FRMBOKBHIN
FIFO, LUE CPUiEL. X/MAskilL 55T KEAZIHE40A UDB &Y DP.

REE5FS L DP BIRTHPS BRI HEIZAT, FIFO FPRSESAIUERAIESE S DP M H—XELSEiHNE ;
L DP BIRTHh S BRI #h R 20T, FIFO BFPRSIESAILLS DP Bt — R EIZ MR RESEHE ;

B4 2 [5) BiHALE, FIFO BB LS DP BIRTH R [E.

16-8 A T4 FIFO AIERYJLMMRIEIRN . TX/RX R H, FO NIRRT, FL AMEEN, BEKETRAGME
SPI %428, MIHIKEEEN A, B FIFO MRS . WEHRFEXP, B FIFO HHMNRKES.

16-8 FIFO Hy#R{EtE=X

122

System Bus System Bus
FO FO F1
DO/D1 DO D1
AO/AL/ALU \ AO/AL/ALU \ \ AO/AL/ALU \ AO Al
F1 FO F1
Y v,
System Bus System Bus
TX/IRX Dual Capture Dual Buffer
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mbedded in Tomormow

& 16-9 41 T FIFO BYMINI BB R . & FIFO AMINERE, HHEIERRERSEE
8, Y FIFO AMitERE, ERERGEEMSBMERZERT, ERIBERARKE

PRESS'

BRI FRR

16-9 FIFO N St

A0
ALU

-—— Al

A0
Al
ALU

FIFO FO

FIFO F1

i |

AFSna eleq [e207 ganN——e-

DO

y

A0

v

D1

y

Al ‘

1%, HBUERBEEMSNEESE
1. BT FERE FO_INSEL[1:0]

# F1_INSEL[1:0], RIAECE FIFO MOBUIRIRESMIER, WFk 16-3, Hf x=03 1.

%< 16-3 FIFO I NS R NEL E

Fx_INSEL[1:0] 1k
00 FIFO JgMINRES, BIBBRAIRGEE, BERAEMERIRIESER
01 FIFO AtHIRTS, BIBEARME A0, HIERARGRLEK.
10 FIFOﬂqﬁ]H:}’lkw, BIRBRAZME AL, BIBERANRG R,
11 FIFO R#ithR7S, BIBEABERBEST, BBERARGERE.
FIFO HOR7S

FIFO BRENMNREES

: bus 0 block, EfIRTLUE DP B MUX (MBI EiE@E. KRASES bus @ & 7 LU skfit

%—4 FIFO EI’JI;L/'%EFUT REESDlock”EERIEE FIFO BIIRE, it UDB AEIEAR . XAMSESHEKS X
Eﬁﬁﬁc%t Fx_INSEL[1:0]%1 Fx_LVL RE
%< 16-4 FIFO BIRAS
Fx_INSEL[1:0] Fx_LVL K REES ik
- 4 FIFO Z0ZE L NMFTAZR, MWt 1, REIRESZ%
AR 0 5 Bus Status T FIFO S 4.
N i L FIFO A 2 NETBAER, Midh 1. tRHER
MARNK 1 H—HK% | Bus Status T FIFO S 4e.
L FIFO AzA, HittR 1. & FIFO FAZER, DP AT
BMANER NA =] Block Status FIFO FIEEHEE. X FIFO 73 SBY, DP A LURIFZ R
, REBEZE—NEHERES
- . g FIFO 2012 F 1 MFTRIER, Wbk 1. EREER%
iR 0 = Bus Status M FIFO S8R .
7 e 5 e  RES 1 LA EELE
YN 1 Fh—%% | Bus Status i;lggi&%ﬁ 2AFHHEN, WA 1. tEEEE
Y FIFO #WEHBHIER, MdA 1. & FIFO KA, DP A
s NA b Block Status | ERATLALKEEE FIFO SAHIE. & FIFO #S#AT, DP AL
REERRS, FEFE—DNIHREHES.
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FIFO HiEE

16-10 iR 7T — AR FIFO £ 5id1E, URBREESHNE. RANEGEFR, EEREAERTELER,
BRENMHEER RN & ER.

16-10 FIFO HiEE i35z

Reset Write 2 bytes Write 2 more bytes Read 3 bytes
Empty =1 Empty =0 Empty =0 Empty =0
At Least Half Empty = 1 At Least Half Empty = 1 At Least Half Empty = 0 At Least Half Empty = 1
Full=0 Full=0 Full=1 Full=0
At Least Half Full = 0 At Least Half Full = 1 At Least Half Full = 1 At Least Half Full =0
gl I s e
RD_PTR RD_PTR —>_ RD_PTR
[ ]
WR_PTR
] I
RD_PTR
] ]
Write 2 bytes Read 2 bytes Read 1 bytes
Empty =0 Empty =0 Empty =1
At Least Half Empty = 0 At Least Half Empty = 1 At Least Half Empty = 1
Full=0 Full=0 Full=0
At Least Half Full = 1 At Least Half Full = 0 At Least Half Full = 0
RD_PTR

D! 5

WR_PTR — WR_PTR — WR_PTR —

RD_PTR —
RD_PTR

D

FIFO BItRIERIER

L FIFO TEawmEERE, DP MR A XA FIFO MBS RER—RE DP BEMI{Erteh. M,
WNE 16-11 iR, @ITEE, ATRUEIREZAT (bus ck) 1£5 FIFO RIEHRIEWRAER. BLE FIFO BNiBA8URTE
B, XHEEMATLUIEM DP B FIFO MIEUREMIEIR N DP AR AN 2RI RE R ETMNER, # CPU BEBLUE
INBIREIR SRS FIFO RIS, R, RAESRMRHRIESTHEMEMASEINGE. X Id Z2IMBMANN FIFO Btk (s
2, EBRERKSHSESGHMESE ., MR FIFO TIEEREER, X _Id AT0H R SRR FEXR.

16-11 FIFO RiFRA AL E

UDB DP
Clock Mux
digital 7
R —— DP clk
clocks ¢ -— DP Operation
bus clk i
fx_Id = \Write
= 0 FIFO
(In Output Mode)
bus clk - ?
\ FIFOFast |
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FIFO IR

DP [6] FIFO BHEEMMIEN . AHRELHRSERF,
BIENBMBRESEHE] FIFO. fx_Id = 1 Bf, DP #4:
& FIFO B#E.
EEHRBEERR D, x |d ALEFAEEMAE, BEmsEd
RIEBHEME FIFO., ZEXMIEAT, ATAFIA—1
BESIEMAEEMAES, WREMSFFHE.

& 16-12 (A H 7T AR AITHIEE S, BEBES TR
i FIFO_Edge, ALl FIFO HIB1E.

16-12. FIFO BfRNHIACE
0
ﬁ :
FF
0
1

fx_write

fx_Id (from Routing)

dp_clk

bus_clk

BRI FRR

FIFO B3R iEN

BEIEHEERAL FIFO_Cap B, {4 FIFO BIEHE
FiER. Y DP EHITEER, XMERXK CPU Bi#t—
AT RIRERMEEN SN, AT FIFO M T{ETEMH
K7, CPU KL FIFO A%, MNEM=[PiEEEE. X
RN, FOM A0 EAEIE, FLM ALENEEE.

N 16-13, LR MEFAIRIE (read_ax) FTLARRA KM
IRIES (capx) , FRMIBABBHEHWE] FIFO, X
Bf CPU AT ASZEDM FIFO thifiiE X e 4R .. I3k
SAAHREL, X F CPU WK ELR UDB B9 FIFO
[ERiEE 16bit S{& B S HIHKIE.
ZHIERMNNEHINREMELES x Id haTlf%k FIFO
HE#{E. fx_Id #1 capx BEHEENERLRRET
FIFO 2B#HITEIRME. HXMA/ FIFO Btk {ESER
B, BHRATFRANER, ALBEBRAT, XK
IMEMEAESNIZEERD, BEUTIER TGS :
o FIFO TEEREEERT;

o FIFO T/EEIBBHBEEERT.

EFEREBRERZ AT, TUED ACTL BEHBLE
% FIFO BF, £ FIFO BISIREI SR TIEE—1 A
RS .
[E 16-13 FIFO M HIRIENEE
Chain X
capxi (chaining in) —————# -
————————® capx (chaining out)
read ax —————m
0 - fX_write
1
fx_Id \ | :
FIFO EDGE

bus clk J

(FIFO FAST)

PSoC 4 R ARESEFM, %S 001-86886, hRA*A
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18R E T IRIR

FIFO BO{ZHI & 728

EHBIEHIEER ACTL A, HENNMSESMNATE
#| FIFO Hyi2{E, 9 BI2 FIFOO_CLR, FIFO1_CLR,
FIFOO_LVL # FIFO1_LVL.

FIFOX CLR AT E{L FIFOx. HEA 1 B, XNH
FIFO B# &, HER 0K, XA FIFO BEBMIERE
B1E. IR FIFOXx_CLR #HEMEN, FMNMAY FIFO FI
A—NEBFHREHREE, WS FIFO BEIER LS AN
Et, A EERMERES.

Bt4& Fx_INSEL[1:0]89i& &, FIFOx_LVL f]LU%HEFEST R
BVIRZSISS fx_bus_stat FIE X, A% 16-4 Fi7Ro

16-14 #5117 FIFO FIREESHIELSHEE, HF FO
TEERMINRE, F1 TEERMEIRES, 231ER TXF1
RX 18,

7£ TX i, DP BPRZSHUIET ‘empty”sk#IE FIFO 2%
TAEHIFEAIEL. “empty’f DP BHPREISELL, BEHE
LAEIEFE. HHWEER, ‘empty EEHE L
DP R4,

7 RX i, DP AVRSHEI ful’kFBT FIFO REFEIT
BHEREIE, “full’Ea DP BRI S BN, B2 S LLATH
BEHEF. HHEEN, UIrEERE LI DP BT,

Y DP MRS REERREI SR, FIFO MKREES
blk_stat AT EIEMIHEES DP B i— R ELEHE;
YL DP MRS BRI SRS, FIFO BURBSES AL
5 DP mithi—XxESHFRE LSBT . XEEFER
BT EERRAL FIFO_ASYNC #1 FIFO_ADD_SYNC i#1T
BB,

16-14 FIFO RAEESHIELE

System Bus
FO (TX) async
blk_stat
empty empty > Ermoty to
Asynchronously cleared ¢ » DP sfate
Synch to by bus write, 1 machine
DP sycnhyronously set by _ dset | "
DP read e a
Datapath Process DP clk Q
(Asynch)
Synch to async
DP
ful full > Full to
blk stat Asynchronously cleared ¢ DP state
- by bus read, 1 machine
F1 (RX) sycnhyronously set by N e
DP write > q
DP clk Q
System Bus
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FIFO B R{E

BT FIFO NEHAE LB RIPH TR, FALTEER
& FIFO IR ESREMIFITESRIE. MR FIFO
SFHRE, NTRMBRES FIFO X% L, SA
HEFTHEIGBE FIFO TREREIE (FT—/NEIFHISEH A
®iE) . R FIFO RF=WE, WT—XRHIERES
FIFO %% T, EHANEIBRAURNA. BREXET
M E i, BE FIFO iS5t EE#.

FIFO RYRT$h 5 [a]

BEESERM Fx_CK_INV WEE, ATLUEMRAY FIFO
RIBTsh R E. BRINIRZST, Fx_CK_INV = 0, FIFO By
Bi$h5S DP BIBT$hEE; & FO_CK_INV = 1 B, FIFO
FIRTEhS DP BIRT$P R IE. XZ#H T WA AMIBEE
AT, @ SPl.

FIFO BIzh7SEH!

¥ E A Fx_DYN (CFG17[0]f1 CFG17[1]) EfifF,
ALABEEERES dx_Id iSEEX R FIFO MiE&E=
(0: MERHFEER; 1: SMERIHEER) o XABF dx_Id
THR FIFO BRIEFFRINMARES.

16-15 FIFO iEBWzhZsiEH|

AO
ALU

— Al

-¢—— UDB Local Data Bus—p»>

FIFO Fx

v

-¢—— UDB Local Data Bus—»

FIFO Fx

Y
Ax

Internal Access External Access

N 16-15, EAZBIHEERF, 2B DP &EBIRE
FIFO. BLES7F28U Fx_INSEL ATLLEHEE FIFO BYEiE
B, EmiziERT, Fx_ INSEL =0 GERRZR&AHIE
IR BIEEM. BINEE, FIFO HEUERAEEMBIR M
g, MAEBEMERESES . EINRHEER
1, RF CPUgEBIEE FIFO,

ZB)EAAZNA. B%, FIFO TETINRTEER
(dx_Id=1) , CPUHLLE FIFO B—AHEZNFEHH
¥iE; ARG, FIFO YHRBAIBIFEER (dx_1d=0) ,
DP M FIFO HiZEVHBEHMEZE, HBERBAN FIFO;
&G, FIFO ZEFftNHREISMNBIFEIER, CPU M FIFO #
FEHEELER.
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BRI FRR

16.2.2.3 FIFO 1% 155

DP 8 2 4 FIFO, B4 FIFO BEMEES, 475!
= fifo0_bus_stat, fifoO_blk_stat #1 fifol_bus_stat,
fifol_blk_stat. EfIHNE X 5FFHM Fx_INSEL[1:0]F
Fx_LVL %, Bk&E%k 16-4.

16.2.2.4 DP #1149 ALU

DP B ARIBIS 8 T ATUSER bt T E, HEEAIBIE
B2 EIEE— 8bit IRBIIEEEF— 8bit HFHK
BT,

BERE5FBEH
BRI T HHERAL Function[2:0], ATAEEEARIBIES
THTAMER
% 16-7 ALU B9ThEERLE
Func[2:0] HEREE BHERIA
000 HiE srca
001 BEI ++srca
010 IBR --srca
011 hili| srca +srch
100 1 srca — srch
101 L2354 srca ” srch
110 5 srca & srch
111 =57 srca | srch
BELEA
HAMATUSE5REBERER, EAEREETHRE

N3 16-8 FiR.
3% 16-8 HPMMANESZTEFHINA

HRZEH | BERIEN EHEA BRI
i ++srca srca + 00h +ci, cifIBREERN1
Yo --srca srca + ffh +ci, ci BEREEN O

1 srca + srch | srca +srch +ci, ci BOGREERA O
e srca—srcb | srca+ ~srcb +ci, ciBIEEEER 1

B3 F F 881 CI_SELA (CFG13[1:0]) 5 CI_SELB
(CFG13[3:2]) AR E#HMESEARRBRERAT
1€, Bk 16-9. BEshSEEEFFE+A CI_SEL
(CDFG[2]) i, ®JKAIEIE ClI_SELA g Cl_SELB H&EL
BEEY
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BRFEER
R 16-9 HAIRIERIE
CISEL A | #Hu#E .
CI SEL B éﬁ ikt
BABEARER: HAAREME,
00 Default | y1% 16-8 Fim.
EEREFER: L—FARCE
PR F A EREANHANME TS,
i TERT—RE ARSI . X
01 Registered | sk, —4 8bit iy ALU T 7
MNEHIE LB — 4 16bit B
ALU T1E—/NEEAROIEL -
HiERNK: #HUBMARETEE
10 Routed | st igist skt 2.
. MEBAIRT . HAMARE T REE
11 Chained &R T E—R Y DP.

EEERKSH, #UES

fn%% 16-10 Fi7Ro

#* 16-10 EEHRIMNRIR(E

AT HET ALU HIIZELER

CYPRESS
B

BT AR R R DP MRS, #HUMBAE
MIEZEPRBRERAX, L5REMN MSB IEFX.
B KR, AT LA ERL, U REEME.
* 16-11 /I THEAREERBAT, #HMEEEHH.

3T 16-11 EiEH AL A ERIE

BA | dfad | b AH BT R
EHE | 55
BEm | IE ++srca == 0 srca
BRE | 7 --srca == -1 srca
fn E srca + srch > 255 | srca + srch
b bl srca—srcbh<0 (srca — srch)
BEGLHRAE

BRI FHAIRIEINE 16-16 Fir. ALU EEH, MSB 2
AABEREREER; HMNMATLECRE TEANARE

(to DP output mux)

co_msh_reg -4——

128

HAR | #fsaN | #HAERAEH BRI T . s .
=8 | mEiw BOE; MR T B E A, A
#m | i ++srca srca FRHNFFER co_msb_reg .
B | A --srca srca
n iE (srca +srcb) + 1 | srca + srch
B £ (srca —srch) —1 | (srca —srch)
16-16 HAIERAE
Selected MSB
l Arithmetic ALU Function
(inc, dec, add, sub)
Default function value
ALU ALU ALU ALU | ALU | ALU | ALU | ALU ¢l Chained (from prev datapath)
Bit 7 Bit 6 Bit5 Bit4 [ Bit 3 Bit 2 Bit 1 Bit 0 Registered (from co_msb,_reg)
Routed (from interconnect)
co_msh
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BALRIE

BB TEHFRA Shift[2:0], FILAECE DP BiR{ERY
BikIngE, Bk 16-12 Frix

#* 16-12 BAREP TR E

Shift[1:0] Ih&e
00 Hi#

01 k%

10 a#%

11 SREFHER

Bl E & 7788 CFG15 /Y SHIFT_SEL, DP gyt MUX i%
BAEBH (sor) FL#H (sol_msb) mEg— gt
EiEi@E, ¥RE 16-23. KEEBAIRIER, sor F1
sol_msb fH4F ALU & 8y LSB 1 MSB.

SI_SELA (CFG[1:0]) B SI_SELB (CFG[3:2]) RET
BNBRIEHASIR, SI_SEL (DCFG[1]) ATLLZEEEARY
H®IFERHA SI_SELA it SI_SELB WEE. BANREH

REAELEBIABRIEFNABI (Shift[1:0] = 01 5% 10)
SI_SELA # SI_SELB HEMAEEE2WMFE 16-13 AR,

BRI FRR

#* 16-13 BAHRIEREN

SISEL A | BF#{E 3%
SI SEL B jEx

BOAER: BAMINENR DEF_SI
(CFG12[4]) BEEMEEE (E
EFHR1H 0) . BEE, MR
MSB_SI (CFG15[4]) # & (I,
MFBAMNEAZSRTEHAR MSB
(KERELEEELABRE
F) .

Default/

00 Arithmetic

FEREFEN: E—RBAE
ERMHETEABASER T,
EAT—RBAIRIEMMNE.
ERZRERR LR EBIRED
BHE; GBRIEERLE—XRA
BIRMENBHTIE.

01 Registered

EEENX: BUMANERET

10 Routed DP I\ MUX BIHINIEE si.

FEEN : ERIRIENRBERAN
SkEFALHESE UDB HAY DP;
ERBRENEBHBANRET LD
#84B UDB Ay DP.

11 Chained

WNE 16-17 iR, EHBRIERNFBHAM MSB BILLEH M
H; BRIRENBAGIIN MSB WAL BMIN. EHEE
ZEEAP, EBRENABRENBEAS W BT
F|Z 7738 sol_msb_reg 1 sor_reg 1, FIAERENT
—MNEFHER, XER— I BUFERESEASS
IMESMNENBEE.

16-17 FEAriRfE

Select default value or
arithmetic shift

Default (tie value)

Registered (sor_reg) — shiftin left (sih

Routed (from interconnect) — Selected MSB

Chained (from next Datapath) — \ i
sil ——

Shift right or shift left

(- sor_reg

shift out right (sor)
(to DP output mux)

2 g 1 || O

7 la—pl 6 la—wl 5 4 | 3 e

shift out left (sol_msb)

(to DP output mux) J
sol_msb_reg -

MSB BAZEBIGIFRAPEEE L, & 16-17 HEY bit7, bit6
M bits, BAILESERAEE. G, EBIRIEHR, bitd
(MSB) HJ{E#FEN sol_msb F sol_msb_reg HIEEF
SN bits; ABIRIEF, sil WERWHEZR bitd
(MSB) 4h, th&#XE bit7. (EE—BREMHBA
EHBLHREMNSEE, MeEEL, TSMNEENR
ERAEFEE .

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

Default (tie value)

Registered (from sol_msb_reg)
shift in right (sir) Routed (from interconnect)

Chained (from prev Datapath)

ALU B9 LT

ALU WEZEERTETUERKSESRMISEE, WM
ARR—EMNEY. BRE— N RAENNRFE
=, B EMEFERLA, FR—MTHHISEER
MEAENITIERE.

16.2.2.5 DP AN\ 2857 (MUX)

DP #4 6 M@ (dp_in[5:0]) , BIEE 9 1 6-1
A MUX (B MUX B 6 MR L ANMaid) , aTelE
WAEE A& DP HRESMANGES, Wk 16-14 F7l.
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BRI FRR

%< 16-14 DP ISINES

s sk

RAD2

e BEPARESERNBIAN . HERESERHLE 8 1 160t EBZTHIIHAE, BEHATE
RO B, SR ESEERANER— RS, EEMEE OP BT E.

FOLD X MRNE S EHET, MM FIFO 2438 Fx INSEL[LOJE B M S M S R EE SR . &AM
F1LD SHURELENHEZNEENN, EExITEEHRLSE 16.3.2.2,

ﬁtg LTINS EHE, HIREERA MR M FIFO REAMIE, XA MESH EFAEM.

S BIREMEEBAES, NS SEBRRESELBRIRE.

cl BT EERASE.

N 16-18 #HFIFFR, 914 6-IMUX S AE4E, —EFEEXHNGENWEAN, F—AHFREE,
16-18 DP HYMINIZIE

{0, dp_in[5:0], 0}

"l

CFGx
RADO MUX[2:0]

» rado
(similar for rad1, rad2, si, ci)

These inputs are

edge sensitive ——___

{0, dp_in[5:0], 0}

I

CFGx
FO LD MUX[2:0]

16.2.2.6 CRC/PRS

DP BEfBE BRI KA (CRC) #1 PRS ({AR#EL
5 . BERKSA DP, XIFMAMIFERILAKTF 8 fi,

£ CRC/IPRS WIZE S, HREBMIERE MSB # &M
RRBYABRREBMBMANES (S) H#HITRHEH, &
BRIRES (FB) . FB AMEARXMEIESFFRNZIMN
REHITINE, NEEREEMN[HHREHRITEH.

SAMMELER, FARRRE, EAT-IBBRNE
1F%.

[E 16-19 4o T CRC ZHAIINAELEM . BIRSHFREM

ZHMANMARY, BMEFHRVE, URTEIEDHIE,
PRS EEHIINRELMISRIZE RN, LA SI AEEE 0.

A TIERE CRC/IPRS 2%, CFB_EN (CDFG[3]) @
WEN, FeeRimES5 ALU #/E% B (SRCB) Bi5
BE, MRZMEE, BARRESHEZR, LR 1,
DP JiAi#4T CRC/IPRS B, BRIHITHEEARIEE
EH. BEHSEESESR, ALUE CRC/PRS BES
B EARIBIBEEE DP 1R AT AT,

130

» fO_Id
(similar for f1_Id, dO_ld, d1_ld)

16-19 CRC =& YIZiEH I8

e T e B DODL |

| B % (POLY)
T AOAL |
i (CRC) |

i
MSB
(most significant Bit) =Y A s
"""" (feedback) (shift in)
I r srch| lsrca Tie inprlP‘;S

\ . zero for
i P oy i ALU ! operation
| :7 W W (XOR) |

SHIFTER
(LEFT)

CRC/PRS R4 B

16-20 444 7T—1 34> UDB £ E£i#1T CRC/PRS &
BIRF, AIscdF 17 0B 24 (rR0igtE. WERR, RIK
AR UDBO 1 UDB1 B F 28I CHAIN_MSB
(CFG14[3]) FEEHEN; FeBHERR UDB2
UDB1 HYZ772EL CHAIN_FB (CFG14[3]) EEMWEI.
@it UDB2 WIZFFESL MSB_SEL[2:0] (CFG14[6:4])
AR EEEMATE (17bit - 24bit)
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BRI FRR

[ 16-20 CRC/PRS HEAHALE

Set msb_sel CHAIN MSB =1 CHAIN MSB =1
CHAINFB=1 CHAINFB=1
cmsbi cmsbo » cmsbi cmsbo »- cmsbi cmsbo
UDB 2 UDB 1 UDB 0 sir «<¢—— CRC datain
cfbo cfbi [ cfbo cfbi [ cfbo cfbi
RiSIESHREE B33 & % 8% MSB_SEL[2:0] ( CFG14[6:4]) #n

m R{EASHER UDBO fiE/ 4 RixFHET cfbo 55
BMEE ERBEYIER, ER cmsbi 5 sir IRREE
R, Hi, cmshi 2 ERHEWIRR (UDBL) A
B MSB, sir 2 UDBO ERBMBAES CEE: &
1T PRS ZERT, sirfhkA 0) ;

m XF UDB2 #1 UDB1, EfIMIRIEMANEEHEH
I TR BAR SRR BT Sk

BEaBAML (MSB) 5S8R EA:

B BESASHER UDB2 fiEf% MSB @it cmsbo 55
MEBITRAEMIESR, UDB2 1 MSB HIEKNER

MSB_EN(CFG14[7])REBL & Y.
m XF UDB1 #1 UDBO, E{i18 MSB ESH&HM L
FEIRRRER T K.

CRC/PRS R EZMAEE

Z— A F3KiHAF CRC/IPRS EEHFMEKEE. EX
—/N CCITT B9 CRC-16 B AHIZINT x16 + X12 +x5 + 1,
EARBESESPENNRBENE 16-21 Fixr.

16-21 CCITT By CRC16 ZIN gz

XlG X15 Xl4 xlS XlZ Xll xlO XQ XB x7 XG X5 x4 X3 XZ xl XO
X6 + X12 + X5 + 1
t{o/oflo|l1|lo|lo|o0ojO0|O0O|O0O|1|0 0|0 O
e

CCITT 16-Bit Polynomial is 0x8810

CRC/PRS Bt B f

TEAETEANEE, REHIESES DO EHMEZIN

Z¥, CRC/IPRS fER/NsE A0 FiFF{TIZE :

1. EFE—ESENZIMRARBEA DO;

2. BEENVIBRESA AO;

3. WMRFTFERE DP LI RIZH, NIRBATCHITHEX
BE;

4. @it F 38 MSB_SEL[2:0] ( CFG14[6:4]) #I
MSB_EN(CFG14[7))E. B R =B MSB HIfLE ;

5. BREMSEESEFS:

a)
b)
c)
d)
e)

1% DO EL E A1R1E% B;

1% A0 BLE AIR1EH A;

¥ ALURSERBEE AR ;
BRUSEREENLR;

WRZE PRSEH, ¥BAGESRAEEED
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f) 4% CFB_EN E{i;
g) 1% A0 BIBIRIRECE 9 ALU,

CRC/PRS Ry9MBIET

¥ & F 8= EXT_CRCPRS (CFG16[1]) &I, "L
£ DP Z4MiEERFi#IT CRC/IPRS HI—ER9EE. N
16-22, CRC #J FB i+ &7E PLD F#{TiXAf, CRCH)
FBi@idAN MUX X\ DP. [ESEAERH FB EEIBEW
ERR, BiEx—4 UDB WS ER, TUSH
CRC/PRS iz B I35 AJ3AZ] 16bit.
EXMERXP, BESREFTFERPH CFB_EN
(CDFG[3]) FE#EFTLIERES EZIERIRESS ALU #
1% B (SRCB) MI5IEE. 1X# CRC/PRS ZESH b
BEARBIEEEE DP P ZE AR ERIT.
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1B R FARIR =—274
& 16-22 CRC/PRS $MMER A0IB 45 28
PLD
Tie shiftin to sl
zero for PRS -
operation (il ) I}D
Routing Routing
________ DO/D1
[ [ [ [ ol
When the
AO/A1 EXT_CRCPRS bitis
"""" % (CRC) set, the ClI selection
drives the CRC
feedback line.
MSB FB
(Most SignificantBit)y |  \_/| | =T=====" (feedback) o
r r srch [ srca ClMux ;
=]
S L NENY 5
% % VY oom
________ SHIFTER
(LEFT) SI Mux

16.2.2.7 DP A94)H Z 5578

DP BEWEXTRINAR, ALU MithFl FIFO RISHITHRMHFIR. FIRERTIIBE K FEERERL, #f UDB FHIHER
BRER, &AL, SEERNBESRE /O M. X 16-15 KM THA 16 MNAI# DP FRAIKH.

%% 16-15 DP RFIR &4

B HRE M BERRE FRFTIA R A

ce0 AO 71 DO 18% = A0 ==DO0

clo A0 /MF DO = A0 < DO

z0 AOAZO = A0 == 00h

ffo A0 A% 1 = A0 == FFh

cel HEF p=3 Al or A0 == D1 or A0 (dynamic selection)

cly INF = Al or AO < D1 or AO (dynamic selection)

z1 Al AE0 = Al ==00h

ffl Al %21 = Al ==FFh

ov_msb pirdan) & Carry(msb) ~ Carry(msb-1)

co_msb B = P

cmsb CRC/PRS MG &AL = CRC/PRS MG &S EL

so Bl = Bl

fO_blk_stat FIFOO i4 Block Status HK7&SE 2 = BB NEURT FIFO B E

f1_blk_stat FIFO1 &) Block Status K755 B BHEXBURT FIFO MELE

fO_bus_stat FIFOO By Bus Status IK7&SE2 = BB NEURT FIFO B E

f1_bus_stat FIFO1 i Bus Status KR5S & BEFEXEURT FIFO HECE
DP #5 6 Maith, 183 6 4> 16-1 itk MUX, ERF#) 16 MEEFITHERFTLUALE B EERE L.
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16-23 Hih % iR AR HYIEIR
Output Mux

ce0 » ©

1

clo —»

2

z0 —»
ffO —»
cel —»
cll —»
z1

6
ff1 — —~—7p» dp_ouf5:0]

8 7 6 5 4 3

(T 0197 - 9) XNy INdINO

ov_mshb —»

co_msb —»

cmsbh —»
sorj }
|
sol_msk fO_blk_stat —»|

f1_blk_stat —

fO_bus_stat —

15 14 13 12 11 10 9

f1_bus_stat—»

ELakag

DP shH BRI LEEE, F— LB (bLE=R 0) ik
EBREER (AOFIDO) , B—ELEEEs (B 1
IR ERBEBWENSEE . BIEREMNLERETRD
—4 8bit WAL ER#MEFe, XELREERALIEE
EREEHF AL E#IT. RIAMBAT, BREESREEIEN.
ELER AR AT LA TAMLL RIEE : E—PMRERERNT
F—MEEH (L RFDF, 0 RRFNDF) ; B
EHRBFET ENEEH (1 £57FT, 0 £7FR
TEF)

ik 16-16 Firn, BEFFS{ CMP_SELA (CFG[5:4])
g CMP_SELB (CFG[7:6]) , AJLUEIFLLHEEE 1 @D
BEH. BIHSEESTEHPH CMP_SEL
(DCFG[0]) , AT Z AR EFRLLKE 1 RiE
CMP_SELA it 2 CMP_SELB RiEF2IEHR.

%% 16-16 LLARSEELE

CMP SEL A HR
CMP SEL B

00 Al 5 D1 Eb#s

01 Al 5 A0 LE#;

10 A0 5 D1 B

11 A0 5 A0 tE%:
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BRI FRR

BEEESEFS, TUERLEBREESHSE DP Mtk
RS TAREL, [E] 16-24 FNE 16-25 KRB H T E T
“NFUEL L IE E R EATIZ AR B ER

16-24 “FEFHRIZE K EAIT 58 H %

CFGx
CCHAINO

ceQi
(from chaining)

ce0
(to routing
and chaining)

Compare Equal

16-25“/\F L e H R BAIZ SR R B
CFGx
CCHAINO

clo clOi
(to routing
and chaining)

Compare
Less Than

Compare
Equal

£ 0 M2 1 MEHHR

RMBEEBITEEWNEGHITE 0 F1E 1 WEEHR, —
A DP RS R AT L 5 54848 DP 9L 0 g 1
U FIRrEE IR, REERBEHERS“ET LR RIS
.

s IR E

15 DP HUBERIIIN ST i Sk S Bk DP 255%
HEIZ LI, XA REFIEE AT RE, 54
DP RELHIR I, &4 DP IR T & 5 B0 S .
16.2.2.8 DP HIHITENFIHITHIL

tnE 16-26 FiR, PI[7:0]F1 PO[7:0]% 32 DP 55%&
EEENHFITEOAGESHNHITHHEES. BXESE
SRC_A (DCFG[12]) , AJLAY% DP AIEF A0 5% Al BIfE
HiTHL B EERIE.,
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16-26 DP FHITHIANFFHITH L HIERE

Fi[7 0] AD[T:0] AT

CFB_EN
|:| Bt —
Pl DY — 1 0
{static config bit) - - X
ASRC[7:0]
Pl SEL

(static config bit) I". S /

]
PO[T]

ALU HUR1EH A IREERMIRIES . ESSHRIES
Rep, @id¥E PI_SEL (CFG15[7]) Bfi, ATLUS#EE
B ABEEEA PI70]; EASHEEARNF, &
PI_SEL &%, ¥ PIDYN (CFG15[5]) &, &g

CFB_EN SREIZSHERF PI[7:0]8i#F AX[7:01{EJ1EH A,

AR :

m EIFSEBREERF, BEEE A0[7:0]5E AL[7:011EA
BIEH A, XEURTF SRC_AKEE;

m CFB_ENKEZEIREZFRE CRC/IPRSHIEE, &
FENFSIRIE T N A SRR EIREIRIE R A EIRE
Ff, EXAEAEAFELE CRC/IPRS ZEMIIAE.

16.2.2.9 DP g9ZpE

DP &&— 8bit B ALU, 184} UDB &) DP ifid ik
HAL, WIRMAES, BUKE, FUHEESEBX
RESMUEMESANZE. XELKESEIERE
EEEHEITE, PR RIEOR T RN AR
EHEFERE. 555, HiRMmLESHREKA CPURE
RHiE% 4 UDB & DP WIZEMBRM T X GER
16.3.2.2 FEYRHHRIER) .

WE 16-27 B, LFRBREKESHERGREZN
RAMERBSEYIER, ABMHREESH MSBES
R ZNSBBRRERBRIRIR.

16-27 DP REXERTRIE SR

CEO CEQi- CEO
CLO CLOil-s CLO
CE1 CElis CE1
CL1 CLYile CL1
Z0 Z0i - Z0
Z1 Zli-a Z1
FFO FFOil- FFO
FF1 UDB2 FFli FF1 UDB1
CAPO CAPOi CAPO
CAP1 CAPli CAP1
CO_MSB Cli-= CO_MSB
SOL_MSB SIR|= SOL_MSB
CFBO CFBl= CFBO

0 —» SIL SOR » SIL

0 —» CMSBI CMSB: » CMSBI

CEOQi CEO CEOie— O
CLOi-= CLO CLOi-e— O
CEli CE1 CEli-e— O
CLlia CL1 CLlig— O
Z0i - Z0 Z0i<t— O
Zli- Z1 Zliet— O
FFOi - FFO FFOi-¢— O
FFlil-e FF1 UDBO FFlie— O
CAPOi CAPO CAPOie¢— 0
CAPli CAP1 CAPlie— O
Cl= CO_MSB Cll@— 0
SIR= SOL_MSB SIR¢— 0
CFBl CFBO CFBle— O
SOR - SIL SOR
CMSB - CMSBI CMSBQ

16.2.2.10 A EZF 7S

B DP FEE—IMHSEREFTEFR, EMXNMA
16bit x 8, NE 16-28 Fi/r. Bid RAD[2:0I#ITRST
i, REFENREF. ISFHEFRBET—IMELR
im0, FEER 16bit BEEFiML 2] DP, Xt DP Y
TE#ITEARMSEE. FUESEE DP B MUX
A, ERREFLUELEES, €1 /0 EM, PLD Y
Wi, EHERAREAREM DP Mil. siSEE
HERUABZRERTIESHA, XEKORS5RSA
HEIE .
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Embedded in Tonorrow™
16-28 ISEE FFRAVMANEL
A
% 16
Datapath Control -
Inputs 5 928 bus_addr -
P >3 g g % o 2] g 8
6 8 16 Bit-by-8 Word RAM e 4 Z g 5
rad[2:0] ——— g g Array = %
[z g s - wl g &
RO R/W Q ~-— wrh
Read Read -
16 16
i —
Config RAM
dy%ié?g_ram \Trd/ v
[15:0] dpram
THEAE THSEESFRNEAIE, UREREANLHEARIE KR,
Register Address 15 | 14 | 13 12 11 | 10 9 | 8
CFGRAM ﬂ'crc');dﬂ;:h FUMNCIZ:0] SRCA SRCB[1:0] SHIFT[1:0]
Register Address 7 | 3 5 | 4 3 2 1 0
CFGRAM ﬁ?g\;;ﬁ“ AD WRSRC[1:0] A1 WRSRC[1-0] CFE EN cIsEL 1 SEL CMPSEL
% 16-17 HSEBE S ERYIR HFHE#RE | R ThkE R
HERE | LE Thek JER CRC EH 1%k
MRIRES
000 Hi& (FB)
;;)l 1E# SRCA i$ BERIINIRIE 0 Configh
Cl SEL 1 Ak Fik .
010 #2E% SRCA i ﬁmﬂg%" 1 ConfigB?
ALUBIZEM | R’ = =
FUNC[2:0] | 3 . BAMNIRIE )
HHEE 011 fin ; =, 0 ConfigA
100 & SI SEL ! ﬁﬁ’\]ﬁﬂﬁ—?—ﬁ 1 ConfigB?
101 53} — .
110 5 CMPSEL |1 EE?;EEEI‘]EEE 0 Sonar
111 5% FikEE onfig
ALU R EH | 00 a. Xt Clv SI F1 CMP BYR4E, BT N7SELE T 7 A LUEEE
SRCA 1 T HEREMEESF: ConfigA # ConfigB, HMEREFEKMA
SRCAHIERE | 1AL o2 gy
FHINIBFFRRRE
00 DO
ALU di#{E# | 01 D1 . e
SRCB 2 SRCB fyi£#¥ | 10 A0 16.2.3 HRKESITHER
o= WA SIREIHERAN T ENEFSRME 16-29 Fim. K
o SEFHHEMIE UDB WSRITIHRE, MBI,
SHIFT[L0] | 2 BARIERE 105% ERRIEN; EHFESAEMTH UDB RIERH]TIR
’ ¥ e . 7=, SEERE, ERAIETERN
11 SEFHE5RET s » BRI o
REEE::
00 None
A0 WR 2 ®FERIES 01 ALU
SRC[L:0] AO 10 DO
11 F0
00 None
ALWR ) ERRES 01 ALU
SRC[L:0] Al 10 D1
11F1
CFBEN 1 fERESk 2E1E 0 fFE&E

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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B 16-29 REFERSEHFER

< System Bus >

8-Bit Status Register 8-Bit Control Register
(Read Only) (Write/Read)

Routing Channel

< 4

ZIRIRA A ERAR L EIINE 16-30 Fin. X MERIEZ(EREZME CPU Eff5 UDB WI{E, ERETEFEMEE
HEFIR, LA UBEEERPITEINGE.

16-30 E{HHER]
Status and Control Module

7-Bit 7-Bit
Period Register < Mask Register
(same as Mask) Interrupt (same as Period)
. . Gen .
From 8-Bit 7-Bit | [ENLD CTL 8-Bit To
Datapath Control Register Down Count Status Register Datapath
Parallel 1Cl CNT INT A Parallel
Output 7 8 8 Input
(po[7:0]) 2 8 (pil7:0)
8 8 ) 4 A
sc_in[3:0] 'y
4-Bit Sync
8
CFGx \ / \ / \ / 3
SC ouT \}
CTL[1:0]
CFGx A
8 INT MD »
CFGx
SYNC MD 8
sc_out[?:O]v sc_io_out[3] sc_io_out[2:0] {sc_io_in[3:0],sc_in[3:0]}
< >

Horizontal Channel Routing

BN

ZARRAIRIERR T -

REMN — BEIEREFEFR, CPUIEEAHIREZESES sc_io_in[3:0]F sc_in[3:0]AI##E;

EHY — B SRS EE, CPUESEEES sc_out[7:0];

FHITHIN — SC #EBISEE(SS sc_io_in[3:0]#0 sc_in[3:0]iE#£3 DP MFHITHINIES PI[7:0];

FITHIH — SC Y% DP MFITHILES PO[7:0EZRI EIEES sc_out[7:0];

HEBRER — FHFESETEA— 7ot WEHAE EFERITHE, XFAPEHEH. BEEEESHBE
BTSSR EETHETEALY. FHERT, HEXEHFER0RIERIERN;

n FEHER — REFESRITIER 40t WRELE. AERT, HEdRETESNRERIEEN.

16.2.3.1 KA ERL

LR TR SWMAFIEHM H AR TR, BUMERRAESEENE 16-31, TEMHEMKEHSF— 8bit BIIEHIFHF
8, — 8bit WWIREFEHZFI— 7bit WP RS T
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16-31. REFHERMEHFHERABRME

00: Read Transparently

01: Sticky, Clear on Read

CFGx
STAT MD[7:0]
System Bus
-« >
Read Read Read
Write Only Write
Reset 8-Bit Control 8-Bit Status 7 7-Bit Mask
(Routed Reset Register Register | | Register
from Reset and Clock A
Control Block
ACTL
CFGx INT EN
SC OUT
CTL[1:0]
SC OUT CTL bits must
be set to select Control CFGx
register bits for output g 8 INT MD
sc_out[7:0] {sc_io_in[3:0],sc_in[3:0] sc_io_out[3]

RESEFHRRIE

—4 UDB hE—" 8hit RS EFF:S, X CPU, %F
ﬁﬁ*z,\uﬁ’l bE'J'U( SN EEESHEAN. RS
EERTHIERIFIIEE, PSoC 4 HENERRSEELER
K, MEES, WEME 0x00. KESHERNMIZIRE
FIER,, AEER STAT_MD[70]9RIEE, B
T%:

#* 16-18. REFHFHRMMZARANEE
STAT MD ik
BEIEEER: CPU ERSFERE—

0 B, RESHFERIFRAXN N EEESHHEE
iEfE4 CPU.
*E%ﬁﬂﬂi‘t EEFES E—BEHIMEEE
1 , WEFERIRUMNERMER 1, R

£ CPU BB, 4 EHAE.
REFERIRMMIIRE, NENZEEAEME, :
Heh—{rifiRmth, #ANPIERSZE, HFAERMAEE
DR IIR .

ERIERE

CPU Bt R4 B & HITIRIRIE, REFERRENNE
EESHHIME. XMEX ARG UDB itE
BRIERBREIRTS

FHIERE

ZERT, EBMNRSHEHNGOERS, REFE
FREENMEEESHNME, —BiEERD, REFE

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

B—HRE1ME, HIH CPUBRTAKRLITE. #Hi
Bz fE, KEEEEEMEE, #ANTXIER.
XESRE 2 MEHE, EEEEERSHEEREER
HEtshiE; CPU SEURESEFREESEMME, =&
HEM.

ERE PR REHE

16-32 ARSHERNELE. %15 D kZERK
TR RFEE; LS ESFRIEZEEEFRESHRE
E; BT MUX RYIIEIRESF F8 LIEERRIZEURR 5
EMHEERIER; SNMRRRSSERSHENEED
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16-32. REFHFREEBIR

Sticky/!Transparent

from Routing

Control Clock

ﬁ

L~ — )

\ .
Status and > Sticky Status

Register

Status Register
Read

FRERTEY

EXRZHNAYT, PEN~ESRESMANEERXE.
WE 16-31 Fix, BEEESESEM INT_EN (ACTL[4))
F INT_MD (CFG22[2]) , FEHRMIE 7 LLiF5 RS
ESEN 7T BN EECEERIEATHBREERES
sc_io_out[3)H B P T HIRS. XA, REFESFNR
BEEYNAE52EEE, EENLIESHEEENER,
BMEA—N AR ENL, A CPU &Eifl,

16.2.3.2 FE#/#L1#EC

UDB B —" 8bit (izHIFFER, XT CPU, ERFIX
Ef. REFEESEHBUNETUESEERFS
(sc_out[7:0]) #itH. ZFHIFSERTLHBRFaES, #
ANERRESESERRIEEE, WEEE, WEME 0x00.

EHIEFRENREENX

EH S FER—LEEMIERRK, x& AR AL
fEE, BEAHABRRTFFHHFSHE CTLMDI70]
CTL_MDO[7:0] B fx A & . = f W% B ,

{ CTL_MD1[0],CTL_MDO[O]}RE T =2 7F 88 bit0 fiL
MI/ERR, %k 16-19 iR, HEMAIEE AL AEHE.

% 16-19. =I5 785 bit0 AVIREIER

CTL MD HR
00 Direct mode
01 Sync mode
10 Double sync mode
11 Pulse mdoe
BEER

EERAZIEHFERNRALERK, WME 16-33
. CPU RZEEBEANEHFFRE, EHSEHREE
FIMZZEERSEERE, ZITERATEER SC Bt
HHE5,

138

Read Latch
D Q ™ UDB Local Bus
EN
C
o
End of Status
 —

Register Read

16-33. EHIFFRHEREHIRN

Dlata Bus — To
Routing
Pl
Bus
Write
Clock
RHER

WE 16-34 iR, EIHENS, EHFESRNEEER
BEHEEBEZR, SBEI—MLL SC B¢ TIER
# D MR, #ITEIH. EEBEMIZEERS SC
HELH, MAEN—PITEEXS, ERE5RELERH
EkA: 08

PSoC 4 B2 ARESEFM, 1S 001-86886, hRA*A
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& 16-34. =HIFFHRMELHRIERN

[rata Bus F'.‘:Eng
Bus
Write SCCLK
Clock
PUEE Z kN ENELERX S, BMNERSEANEME, XEmMT
—REH. ERE&RMS SC FMFLENBERT, Xit
TR BB MNE S R AT R,
16-35. &I HF FRANESHRIEERER
Data Bus To
Routing
2 Py
Bus
Wirite SC CLK SC CLK
Clock
BRomfER RSB ERNIZAT 1. ATLER, RS A

FoPRRERISEAB LML, BEHFERMEEE
ERHMEEBEZH], S5 SC W#H#HITRIE; TFE
ZRET, BobERP, BHSEFHRNIEZEEME 1R
G—Apod, EESWEMEE, ZOPHEER -
SC E#fi. FEit, £miEHFFHRESNEEREL, %
B E W R RS — o

AERXMIEERT, BYEEfEERNX—L5"1"%k
FEROR. RAEEFHFERZANEIZERA0" (IR
MEEBENKAESELER) BT, 7AUE

R SC AR —4.
EHHFRNEA

EHIEGESRHEE 2 MEMNERX, WE 1636, H
EXT_RES = 0 (BUARE) , EEEMN (1 8% R
L DRAE, MASENRHEEROILEM,; H
EXT_RES = 1, D fit & S FI=HI F 78 B ELFF I 4%
1.

16-36. 1=HIFFREMHIZHEHER

Routed Ressat
7 0 To
EXTRES ___,/ | Routing
Static configuration Data Bus ——— res =
bit
Bit by Bit
CFG
ﬁ#fe SC CLK
Clock

PSoC 4 ZRtRREE F A,

X144RS 001-86886, KRAK*A
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16.2.3.3  H/TAFIHITH LT

W& 16-37, DP BIFHATIHIANIFO pil7:01FFH 1T L iR O
po[7:0] ¥ ## B H % i@ & 4 3 & sc_out[7:0] #n
{sc_io_in[3:0], sc_in[3:0]}, SC#R5 DP *ZixtE%E

WAL EFFEA SC_OUT_CTL (CFG22[1:0]) AL
J%4E sc_out[7:0]% SC #EHTE 2 DP A, & sc_out[7:0]
# SC #WRFERE, T4HHh 2 HER, HERLRSES
GFHRNEZEE, EROITRSENE, XBTUEE
SC_OUT_CTL (CFG22[1:0]) FE.

16-37. FITHMASHHERIER

Datapath
po[7:0] pi[7:0]
Datapath Datapath
SC OUT CTL bits must Parallel Out Parallel In
be set to select
. 8 8 The INT MD and SYNC
Soart%ﬂ?tttﬁir?(lnlﬁtlir?m bits MD control bits should
P 9: be cleared to enable
SC_IO bits to input mode.
sc_out[7:0] {sc_io_in[3:0], sc_in[3:0]}

16.2.3.4 11#2E4E=

SC AT AL E e NI 8RS, W 16-38. TH#1sS

R BRI T

m —HIESH 7hit BEAE RS

m —NANESM 7oit 8 EERS, REATHEEE L
A B LA 1% B e ;

B HZRuEi S (TC: Terminal Count) Y 0 B¢, Bz
BHEH TS ERE;

m BEEHESE CNT_START (ACTL[E]D , ATLUEE
gELITHE (B—MEFARBTEEESHIEES
ITHBRNEREHEL)

m #EFEE ROUTE_LD (CFG23[4]) #1 ROUTE_EN

(CFG23[5]) , EEHEESRIEITHESE:

0 BEIREEITEEE;

o SREIEHITHES, WERED TC WiBEE;
B ST RERLEE EEES sc_out[6:014it ;
B TC MIZHEERLIBEEIEES sc_out[7]4id;

140

m BEEREEFERNMALT_CNT (CFG23[6]) ALLEF

TR TEEZARRE ALT (Alternate) B3 :

o BUAERA, TC BRFIZHEE, RERTEE
ESRFIFLERFR, FTBRIEEESEH
RS

0 ALT X, TC RAAIBEME, BEEERES
BB ELEERENETEEESERITHHER
MHE A,

BSAELEZFSE SC_OUT_CTL[1:0], ATLUIEITEEEE{E
BT sc_out[7:0J4id, H sc_out[6:014H B2 HME,
sc_out[7iiHAIR TC. ¥ SC #HHR TEATTHEERT,
ERSESNEERERIEEN; REFEHNARET
A, BEXESEETE, EARMNERSFEEHER
Et B =R ERE R, APSESEFRIBRISMEE.
MREGHHRNEAREEAS N, FLAFEERAHSE
#|/PEAN N-1. @AFEAEFESRS 0 (N = 1) 234,
SHNERITHESR 1 1.

PSoC 4 B2 ARESEFM, 1S 001-86886, hRA*A
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16-38. THHIRIER

P3B Bus System Bus

< >
Read A Readl
Only* Write
*Current count value is Y
only readable when 7-Bit Period
not enabled. Register
\/

Routed Reset from

CFGx
Reset and Clock — % RES LD ROUTE LD
Control Block
O
EN
ACTL
CNT START

7-Bit Counter

Zero [
Detect

Terminal

0: Reload is only controlled by terminal count
1: Reload is also controlled by routing

CFGx
ROUTE EN

0: Enable is only controlled by firmware
1: Enable is also controlled by routing

Count CFGx CFGx
(TC) EN SEL[1:0] A A LD SEL[1:0]

SC OUT CTL bits must be set 7 The INT MD and SYNC

to select the counter output MD bits should be

as the selected output to ¥ \ cleared to configure the

routing. SC_IO bits to input mode.
sc_out[7] sc_out[6:0]

16.2.3.5 [F##E

RHERT, WEFEHRATLUER 2 MNEEKA 4bit BN
8, HRNESRLE SC R TIERTsH £, fn
& 1639 fir. HRSEXNFERER, EEES
SC_IN[3:01{E AR £ 85RIMAN ; SC_IO_OUT[3:01{E Ja 4
H. Tit STAT_MD[7:0/Z0iRE, RESFHEEEHLH
FEERA ML, B, RESERNETRERIER
B RS ERNRERAZEN. EHFEREKRTIUL
TR EEERT, BRI REEMSFESE LD #1 EN B
BDo

MR HBEXNPEA T EEESKBMETHE, NE
EHRATERS, AAZEFERANEEESERE. W
Rt RER PR aFEREEESHRETHRE, U—1
SC AT U ER T SR AE S ER

& 16-39. NW[ELEHIER

Sync Module (Status Register)

____________________ A —————-
4 4
CFGx
SYNC MD
sc_io_out[3:0] sc_in[3:0]

4
<%

\

Digital Routing

PSoC 4 R ARESEFM, %S 001-86886, hRA*A

4 4
[7:4] [3:0]

8

{sc_io_in[3:0], sc_in[3:0]}

16.2.3.6 HABSHEHIELLIAT
YTHEUTERNR, REFEHXEEHINFERFTEL
Yemth.

B REFESTHEE—MTIEEMNFIEEER;

m ITHIS S TIEE TSR ER;

B REFESLERSER.

KR E 2R, 158 % 16.3.4E%.

16.2.3.7 AN F7RE

HWETHISERE SC RPN — 1M EEEEEHERE
EERHERE RS, BIEE CPU ATLARNZSHOS &I dh i,
FIFO Fnit#=5m03R1E, EMfEAumT:

Auxiliary Control Register
7 G 5 4 3 2 1 o
CNT INT EN FIFO1 | FIFOOD | FIFO1 | FIFOO
START LWL VL CLR CLR

FIFOO Clear 5 FIFO1 Clear

FIFOO_CLR 5 FIFO1_CLR 4 5I#=#] FIFOO0 #1 FIFO1
MEN. BWEMN, MEMN FIFOBRSERHEE,
LERT FIFO TR RFHIE, NS T Eh=E. LH#
EER, WA FIFO AR LUE#E#1E.
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FIFOO Level 5 FIFO1 Level

FIFOO_LVL 5 FIFO1_LVL 3 EXN FIFO KEH
FIEEE, WE 1620 ix. ESET, S £
16.3.2.2 &%,

rhlfT{sE gE

Y SC RRAEW P F=EIZEWFEER, FERPE
AR BiE{ES sc_io_out[3)Hit.

HERHNER)

BiE SC OUT _CTL[1:.0], £EHEiZEIES sc_out[7:0)4i
THEEERME, HATEIE CNT_START (Al LS Ehek & &
1t #Es.

16.2.3.8 UABLSKHIF 7S H7,u

FT 16-21 MRESETHEESMT —INEE. ETREMN
B, #?%IJ%@%%EEW&%#%%%%UEﬁuﬁ;&%ﬁ%
S5 3RS ERERN.

* 1621 REFHFREEHEFFRLE

B'X EHEFER | RSHFES REEFHFR
HEBESES | ASEFR | AIRARTES
EHEL | OEERER | HEERE | FATEHFK
"X HizHER MARTE | 5HFF
N - EREER NI
R | MEEREN | gaeare | FATHAN
(=N Hit&iE B EHAE R
RESWA | OEERER | HEERE | FATEHF&K
(=N HTHIERS | AR T | FEHF
Hit#E B=
ElHRN ERRB & | ERTHAEAH
Ecd FER®
142

a. ENHHERAT, PHRESFSEREERATHEHR
BGiFRe, PTATES L FET;

b. ERLERT, WIRSFERMIRERIEEDN, Fik
Gt AR P EIIIRE; MREFFFRL
EETHRERAT, FREFFHRTUARMERTEE
HEFH,

16.2.4 S SEHHIER

SRSFRHEREZIEMRZAR 2 4~ PLD, DP FRZES
SEHIRRE R S AR R . HAhESIERT IR B

T2EHGR M, D&M IRET; SANER K
E?Eﬁﬁ%ﬂﬂﬁomal&MWﬁaLms#ﬁ4¢

AT IR RERRERAN 1 NS (LIER/FBEARR

%t UDB ki, —37A 10 MEHHERTHEERE, SF2 8
M ERRFAH, BREHUIREFFRIETINIBE .
TEFRP, XENREMNHHIAIERTRERERH,

EW A bus_ck_app” (AEFR) , EAERINEN,
XEATF UDB 2z, EEMNEBEHFEtER.,
DP fhpyRtsh & 4 BE—2t = = M, — N2 DP HE
R T1ERTSh, EEHENHHELEERN 21 FIFO,

UDB BN E%E(ES — RC_IN[3:0]. EI#MMNBIRT
EFRMERERSR, SMERAURIBREEEELPH—
YEARRTNEREE S, BRMELE AE FHEER LA
BHBER; B—AmE, @id MUX &R, Hbp—NMs
%ﬁkﬂ%¢ﬁ@ﬁ%%ﬁﬁ&¢ﬁh§ﬁm%%ww
B. SR, EXR—NEEMAESRAAEREEAR
A4 5 B8 15 S Fn M ERET SR AY . ﬁullﬁﬁq-, 9hﬁBH1$¢J$
EMIAZ AT LUEER T S REMMES.

SRSFERY PLD FIATSITHIERZ M T — &
EfES, RNtAZRMERESRTREHEMES U
HESEE.
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From channel routing

16-40. EM S EREIITH

global_enabl

BRI FRR

bus_clk_app, gclks[7:0}
rc_in_gated|[3:0]

rc_in[3:0]

CFGx

CFGx

EXT SYNC

EXT CLK SEL[1:0]

rc_in_gated|3: 0 jr—
sysreset ————————>|

16.2.4.1 AT#fEIIEH)

16-41 /i T —NET SRR/ EREAR R A BRER BR B B F
7£ UDB f#tH 4 MXAERYERER, 2 4 PLD F18HF 11,

16-41. BHE{ES

-
»
>
PLDO
» Clock
— Id0_clk (to PLDO]
v Select/Enable pido_clk (o )
> PLD1
» Clock
> Id1_clk (to PLD1;
e Select/Enable pld1._clk ( )
—— dp_clk (to Datapath)
> DP
» Clock
— f0_clk (to FIFOO
o Select/Enable clk (to )
——  f1_clk (to FIFO1)
»-
>
> sC
> Clock —® sc_clk (to Status and Control)
Select/Enable -
-
——» mf
—— cnt_routed_ reset (to SC counter)
Reset .
Select/Enable —— pld0_reset (firmware/system reset)
—» pld1_reset (firmware/system reset)
— sc_reset (firmware/system reset)
— dp_reset (firmware/system reset)

DP MRS SITEIERPEE 1 . ZBEBNEEAHRS:

12 BRE MUX, RIS AR, REhEREIES

MUX,

RS 56 B Sz 1B 2R AN AR MBS o

HOIE R S (e REFEH

L 13
I\l _[ j ) 2 Latch clk
rc_in_gated[3:0] . 0 FE 1— 1
o—fo Q@
2 2 2
CFGx CFGx CFGx
EN SEL[1:0] EN INV EN MODE[1:0]
Enable Select Enable Invert Enable Mode
00: rc_in[0] 0: true 00: off
01:rc_in[1] 1: inverted 01: on
10: rc_in[2] 10: positive edge
11: rc_in[3] 11: level
L_OH
{bus_clk_app,ext_clk, gclk[7:0]} 0
Clock Select 4 2
0000: gclk[0] 0100: gclk[4] Clock Invert
0001: gelk{1] 0101: gclk(s] CKCSFEGIi( 20 CCKF ﬁ\j‘v | 0: true
0010: gclk[2] 0110: gelk[6] [3:0] 1: inverted

0011: gelk[3] 0111: gclk[7]
1000: ext_clk
1001: bus_clk_app

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

143



18R E T IRIR

B i 3

FHEREFERTE 8 MNeRfiER, BilEiZase)
UDB, HFAEE—MITAELE N UDB FEE—MERE
TERS. BI—NEERBEMNY, ERRGEHRS
SIERMR. RE—MEFEEIEST, EBEEERE
S RC_IN[3:0[##i% N\ UDB & M&EHR, Higit—LEE
SNERIR HERTHhANIZEEThAEREER, a1 SPI, SMNERATHRS
%3%5 UDB s EARRAVRT SR, FESEFR&IH S, FE
— UDB FRERR#ARLIM A REIZEBINGENER,
79 UDB & MESIR MRS AR R A REE TX
FESRAUSEIL, RETHRAMIEITREM.

At$h R 5]

BERE, EENEMETUERE. BR2LNE 2

PRI :

1. FAARMEERER, RETSEIEEARNERE,
B AR R SR AYSTER R L R GRS SRR E ),
MTTRIEEE SR $5ET B OB FFEESR 5

2. HREFHFEAMEST &N, REHR%
E5 UDB HEE (aE—AIEAE TS5+
BE—/HE) BAZHN. XEREIFEMNEER
B A0, Al, DO, D1 #1 CTL (H{EX 7bit BIit#K
g6 .

B oh{E RE

Bid MUX £ E%EES RC_INBOFHEE—MEA
BT fEREIE SHIN o

A {5 B I 150

BEEE, MWERESETUERE. XMFRRIT
A e RERY R IG TN R S R IERR M.

A RERIAR

BUAREST, FERAHEREN (OFF K . EEE
SEEERARIEZ R, REHTLUR{ESFESE CFGXEN
MODE[1:0], Ri&ERH#ITIERS, BEFuwsE 16-22
Ei7Ro

% 16-22. Bf s fERERI AR

FHShERERR (i3
X PETEL PN
pES:] EFFAESIRIE RS

—EERERERY B AR L — DB

linb) it ERRERES SRR AR LGN T B3
SMEREY 1/2
s EEpEREE S ASE, ERNESIREERN
L TP
144

B s BE A B2

BT$hfEREEER 2 MERTR:

EEEsE — ESBRN AT, JLEREMIZIEIIERRER
ZERTPFEREINGE. PSoC 4 —4 UDB AT S 2L
SIS B A MIZEThAEELR; £ UDB AT A 2R EX
IUSEM—NEZFHIZEINEEER, RAEEEMREDN
BT$hfEaEdE . AT LUSHE B S E RN —AIEEE — /e
HEZNEESERA, HFEBETEESZ] UDB HiEREIAT
R BEMIN MUX SRSZIX £ R GERIIEH

RRIAR R, — HIfRT, IEATHERRAIEER
LEFE, X#R1F UDB A ARAh, ARHET UDB
ARSItk UDB RIHHI—/ T ERES S, MBI AL
PR ARRE . AXNMARS, FHERESH
BASRRAFUNFE SRR 1/2° 0 R EIS A BEE.
FIFO BIE$h A R

DP & FIFO B 4 RELBHFH). BRUIAER T, FIFO
5 DP WEEL B 2AERIRY, HETHUTRAIBISN

m DP HIRTShE#EN FIFO Z /I, FTRAMR [61;

B Y FIFOREAN FASTHRRZ, R&FHSEREMR
DP B4 S FIFO RYBIBIERAERT S

16.2.4.2 E{iiF#

SREAHER

SHEHE 2 MEX: FPEXS5SHER, BIRE
UDB BLEE 2% CFG B9 ALT_RES fiI, ATLUEEAE
RIFEHIRE . & ALT_RES = 0 B, SEFRNAFIEE,
UDB I EIERHZ—IEESNIES; & ALT_RES
= 1 B, SEERHi%EE, UDB P ARMERAIUER
EEEENMES

% 16-23 A T 2 MEMHEFIRRNERE A EHX 5.

& 16-23. EfHER

H4E T SEEER

UDB FEIFA | . ,

= N &4 UDB BYLEHETAT L

RIEHE BRAZ-TE | o manstiss
EEilEe

DEESHE | FEEMRES | EBELLHl—s

S SCHER | 52 i

EEESHE | G T R — 25

£{i DP 2R

PLD & HFENMER

16-42 /T TEEEPERE PLD EMERS. XEB
EETEEESIEAENE, IMETEEBALIERE
Bl EH NS ERAIEA SR,
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& 16-42. PLD HEFREMER

PLDO
. pld_routed_reset
rc_in[3:0] #

M
C
q Y

sysreset—— — |

%2 M ! |

c routed: |

CFGx CFGx L reset
‘ PLDO RES SEL[1:0] ‘ ‘ PLDO RES POL ‘ — ——
Reset Select Reset Invert M
00: rc_in[0] 0: true C
01: rc_in[1] 1: inverted -

10: rc_in[2] M
11: rc_in[3] c

PLDL System| RSEL !
Reset | :

I

I

' PLD
Macrocell /

[oz][oz][oz][oz]

DP WP E RN

16-43 A T TIEEEHERM DP S A%, B% 16-32 ATH, EMRRT, EEESTEEHBRA DP WEME,
REEMHEFINEFRAAER DP WEMDR. BIEH, AIURFLER DP WAL EES, HUMBMMLIRSEEEFS,
FIFO RESEHFR, RMBMBUIRTFR. TEBURTFR DO M D1 ABRIMRAFIGE, EERRSHEBHESENS
BEPIRZS. FIFO MEEIBRARAE, EATNZETEIFIREHESEN.

16-43. DP KSR E RN

[ | |

res res res
co e SOR
ACTL REG = REG
FOCLR
—
| }+—RES
2 FO Status

ACTL
F1CLR

| N RES
'—L-'_,/ F1 Status

CFGx -
DP FRES 4T'| ™, dp_reset
1/
F RES

sysreset ADIA1

4‘\_\ dp_reset_ret

RES

F'___/ -

sysreset _ret
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SC BRIRAR A E RN

Embedded in Tomorrow™

16-44 G T TRESHEAMRSSEFIERNEMRE, HPRFR/BARFEEMNHIEH T EHERARIRERET

TIRE.

16-44. SC HEREIEHE RN

RES

Aux Control
(retention)
3 sc_reset_ret
RES
sysreset_ret 4}’/ Mask/Period
(retention)
CFGx
SC FRES 3™ sc_reset —
sysreset ———
4 Status
Control register is enabled for routed reset, either in
Counter mode, OR with the EXT RES bit explicitly.
CGFx
SC OUT CTL[1:0] \
| RES
E Confrol Write Register
And Counter
re_in[3:0 I - RES
n(3:0] %j: \ ‘ y) Control Sampling
/ sc_routed_reset Register
(embedded)
2
CFGx CFGx CFGx
RES SEL[1:0] RES INV EN RES
Reset Select Reset Invert CNTCTL
00: re_in[0] 0: true
01: re_in[1] 1: inverted
102 re_in[2]
11 re_in[3]

PLD M5 B8 (RS

16-45 44 7T TIEE S BERE PLD B A%, SREIUENXT, UDB FRMERAIUNARENEEESIEAE
R, BREFH 2 4 PLD @ ANRAR—NEERSIEAENARNENR, BEAEEPIEERES, REMREL

I8, B PLDO ARG ERE.

& 16-45. PLD M EEE ISR

pld_routed_reset

PLDO

A

CFGx CFGx
PLDO RES SEL[1:0] PLDO RES POL
Reset Select Resetlnvert
00: re_in[0] 0: true
01: re_in(1] 1t inverted
10: re_in(2]
11: re_in(3)
re_in[3:0] ~D—C‘:D
’ T
CFGx CFGx
PLD1RES SEL[1:0] PLD1RES POL
Reset Select Reset Invert
00: re_in[0) 0: true
01: re_in[1] 1: inverted
10: re_in[2]
1:re_in[3)

146

pld0_reset
sysreset

[ [[&][5][5]
7] (3] 3] o

NOTE: The current
PLD only supports 1
routed reset. Both
are controlled by
PLDO routed reset.

bl
=
o
=

MC

&

=
3]

pld1_reset
sysreset ———+¢

=
(3]

o —————————————— — =
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DP K5 Bl E AR

BRI FRR

16-46 a7 TAFEDAIE TH) DP B R%. HPHEFSEHEBRERIFNEE, ENFATUREERSEN.

& 16-46. DP B EIELIET

sysreset_ret ES
All elements of the Datapath are reset by the selected L I~
DP routed reset signal, EXCEPT the Data Registers
RES
Accumulators
Qutput
Sync
T Registers
RES Carry Out
Register
sysreset O
1 RES
RES | shift Out Left
Register
rc_in[3:0] %j] —
RES | shift Out Right
%2 Register
CFGx CFGx CFGx
DP RES SEL[1:0] DP RES POL EN RES DP
Reset Select Reset Invert ACTL | RES
00: re_in[0] 0: true FOCLR FIFOO Status
01: re_in{1] 1:inverted
10: re_in[2]
11: re_in[3]
D—=
F1CLR FIFO1 Status

SC ERE 5 I EAARK

16-47 B/ T TEESHER THRRSSIEHRRNEMNRG. HPHEF R/ ARSFERNENEHNSERERH

BRFEEEBERARFERE, ENTAIUHEEESEN.
[&] 16-47. SC BT EMER

RES

sysreset_ret

Aux Control

RES

sysreset

Mask/Period

| F—]res
Status
CFGx
EM RES STAT
Conftrol register is enabled for routed reset, either in
Counter mode, OR with the EXT RES bit explicitly.
SC OUT CTL[1:0] =
Control Write Register
and Counter
rc_in[3:0 RES
~ni0l ﬂj r\\ ﬂ)ﬁ Confrol Sampling
Register
(embedded)
2
CFGx CFGx EN RES CNTCTL
SC RES SEL[1:0] SC RES POL
Reset Select Reset Invert
00: re_in[0] 0: true
01: re_in[1] 1:inverted
10: re_in[2]
112 re_in[3]

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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BRI FRR

16.2.4.3 UDB #I FEBE(i# IG5t
HFES[OVHEMRE, %k 16-24
% 16-24. UDB HEHEHRH_ EBHEMVIAS

on Wl=:k -4
HESR bt 37 e
CFG0-31 fLE&HFa 0
2, BESESS,
PNIr Al IS, WA | 0
' SERMRERSESR
RESFER[MES TN
ST, MC RS 0
DP CFG RAM & TSEE S FREA kA
Fx (FIFOs) FIFO BA%
PLD RAM PLD MELE S 7788 K0

FELEBEfd, UDBHMAMLE LERFSKRENT:

m UDB FiBRMItH BEEES R 0";

m UDB FiBRIMIANEZEES A0
FFEBMMBEEN Y ELERIRFZS, TLLEL, &
MEE, FeENEEESENRER.

16.2.5 UDB & 78R3t

UDB #9578 A0, Al, DO, D1, FO, F1 ZgefsLL
ARMMEHITFUH, EREERELERIMAREBNMERN
TESH%ERE, EFUT:

# 16-25. TIEFERNALIESERSGT

Embedded in Tomorrow™

m 8bit TEFEF:E — £FIAIE—1 UDB i8NS
pea--p

m 16bit TEEHERE R iFARIFE4BRIA 4 UDB /Y
N EHERZS 78S, 20 UDBN H1AY DO 1 UDBN+1
#J DO;

m 16bit TEZHFSE -2 iFi51E— UDB N ANE]
MZE7FEE, WRE—4 UDB & A0 F1 Al;

B 32bit TIESHEE - fUFHEIHE5E 4 UDB Y
MEENFERS;

m P E=MERE £1FHE) UDB AEBREL E HFRS.

16.2.6 ARG EZEiGE)

UDB sy THE S 5 S B FMIAEE

B RZGE%ZifEER, CPUALLES UDB HIT(ES
Fet-

m UDB AZifialisst, UDB YT LBENEE TS
R TIESEE.

16.2.6.1 HLHIRLZ S 215/5]

# 16-25 FIFMIH T TIEFFRIF ARG S L% UDB
HEIZ/BHER:

HEe UDB § UDB § UDB % UDB i
BRGREKE Ry RIE RYGRETS R BLRIE
FME Ax I RRGRGREBEH | UDB HRME F—4 | ZZERHB2 N
HIES7% Dx - IR o b B AN &
R FIFO HPRASHRE (T ER, R4 UDB &1
RN Fx R R RAFES FIFO OEzs
N ] TERFGRE | RERGTRWE E— | s
RESFES ST HS i PN T UDB HIiZiR{E
B CTL K% $5 UDB MIS 121k
B EE ONT wERk RIS RGBT
HRAE UDB EEMIE E—4
HENEHIFF3 ACTL BRIEAHNE — IS EE R T
FRikEESE MASK ¥ UDB IB#1E &
T A% 788 PER
_ RERBRGRE | FAURRGREEES | AXBAARENER
REXFFHMC RO) | yminie (T ARE ¢ f

a) FIMA FIFO Bk eSE, CPU BE RGBT I Ax TR SEHYIEIRME;
b) RAET FIFO AT UEHIEESES Dx A E{E, R REEEIEIE Dx BY1E;
c) RAEHHEEMNINEERELL, HHSERFHERAZLETREMIEN. MREENSIEH RS ES, TUETEE

ERHiEES SC_OUT[6:0).E, ¥ 16.3.3.4 E15;

d) BEEEFRSHFFRNEN, REAFERTUNRE DL RMIZN.

148

PSoC 4 B2 ARESEFM, 1S 001-86886, hRA*A



B L BRI R IR 51T

£ UDB #, EMBE—NEEMRIEY, FIULRGRE
BEEHREMBESELAATMAMNER. BR2ET
FIFO MY B3R IER, BILAX RN T Al EAIEIRIE.
FEiER B, FHRIEB UDB FHEMESHITIERIES
AR BREL UDB 1§ R MB[BFHEEBRIXTNA FIFO
i, R 16.3.2.2 EFFHRAEHERER. BEFESRE
&, AL FIFO FREIEEANRME Ax B RIESE
2% DXo

16.2.6.2

BRI FRR

16.3 ¥mOIEHC (PA: Port
Adaptor) &k

WFEERE (DS 55i% 10 5EMEdin0ER (PA)
HRHEITEE. mOERERNAESEHIE 16-54 Fr
TRo I IEFCARHL AT N5 BT SR 1/0 ZERE 3L ERE
B /O imOEM. SR /0 FEFEES 1/0 im0 A LA AR [E
HIIhEEIRRE M .

16-54. ¥ OEECIRAIER]

High Speed 10 Matrix |

To Clock
Tree
8 8 8 t
Input Registers Output Registers Enables
716 .. 0 7 6 . 0 3 2 1 0
- == === I
Clobailocks 9 [OIT 4 HJT Tt m
Clock Selectr | 2
3 DSl Signals, 4 Bleck fron
110 Signal i
8 4
—
[ Resst Selector | 9 [0] (1 [1]
Black from
i uos
|
ToDSI From DSI

8bit BY I/O um OiBIT =iR /0 FEfEFIH OERC SRS DSI &
8. =R /0 FEpEFIR QSR EFEHESERSE 8 1
GPIO BN, 8 N GPIO BI¥iBH Ll 8 Mad
(£

DSI M ESEmElm NSRSt T ERP, H
FEEEFTHEN LS HEE 4 N 4-1MUX HHE
WHEERNSK 4 P,

= DSI GigOEREIREN OF EESRAMA, EEET
8 N 4-IMUX B E1EREEIEIR /0 6.

in SE R L BN B E AT RS ME AR ERE,
HHEFANHEEM—MERAMARO , 5—M2
L eh 5t O Ansg i BESR O

i EEEPITEA—NE O S g, BEEEET
PUE RN 5% O B — N EL SR A BT R AN E ALREM A
Aghik iR e AN S (kiR

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

[ ]
P

From DSI

16.3.1  PA iRIRAYETEH 22 BR BT

mOEREPEERNATHZ RS, —MAMARORE
HITIERT S, —/NJotirdom O Fnser B F A um D4R T1E
Btef, AT EEESRVLEManE 16-55 FiiR.
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Embedded in Tomorrow™

16-55. PA B % BE 25 HOHE ]

{dsi_xx_rc[2:0],port_xx_rc}

Lateh AD—b Input/Output clk

2

PACFGx PACFGx PACFGx
EN SEL[1:0] EN INV EN MODE[1:0]
00: port_o_rc 0: true 00: off
01: dsi_xx_rej0] 1oinverted 01:on
10: dsi_xx_re[1] 10: pos edge
11 dsi_xx_re[2) 11: level

{dsi_xx_rc[2:0]),port_xx_rc,bus_clk_app, gclk[7:0]}

0000: gclkl0] 1000 res

0001: gelk[4] 1001 bus_clk_app
0010 gelk[1] 1010 res

0011: gelkl5]  1011: res

0100: gelkl2]  1100: port_xx_rc
0101: gelk[B]  1101: dsi_xx_re[0]
0110: gelkl3]  1110: dsi_xx_re[1]
0111: gelk[7] 1111 dsi_xx_re[2]

16.3.2 PAMENIZIZEE
SIS REMENMNE 16-56 FiR, BERE TS ERN SRS S FaR R ERT.
16-56. PA £ % EEEAIER

{dsi_xx_rc[2:0] port_xx_rc} { { & To Input/Output reset
P

0: true
1 inverted

PACFGx
CK SEL[3.0]

PACFGx
CHK INV

PACFGx PACFGx
RES SEL[1:0] RES INV
00: port_xx_rc 0: true
01: dsi_xx_rcf0] 1: inwerted

10 dsi_xx_ref1]
11: dsi_xx_ref2]

WE 16-57, mOERFPHARNEMERES, —MREANROREEMES, — N aktim0Mid Eaem DM
EhfES. BUEE, TUNAEERBLIILEEMES,

& 16-57. PARE LIRS

To Input’Cutput resst

{dsi_xx_ref2:0] port_xx_rc} . E:‘f&‘;m 'l;:;n wt g;:;ce .
Output
To Qutput Sync
HEEEEER Repgisters Resets

To OE Sync
Registers Ressts

PACFGx
RES OE EM
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16.3.3 PARIEIRMINETT

16-58 44 T HIEMA B THIEE. MARBESE /0 EEMNENRO. BIRE, BNESATLUERRERE DS,
HERL—REMLE DS, RERLFREHELE DSI. XEHELSE RN GO R TIER M.

16-58. HIEMIN £ ITAIHERE]
8 Instances (one per port pin) in each Port Adapter

Selected
Input Reset
— (ToDsimutng)
From Port Pin[j] | g
where | = 0-7 i
|-~
2
PACFGx
Selected IN SYMNC[1:0]
Input Clock 00: transparent
01: single sync
10: double sync
11: reserved

16.3.4 PAREIEMEETT

16-59 R T iR L BT AERE] . ImOERERMMEELSE /0 EEEWE /0 KO, BIEERREEA
MUX, AT DSI it S/AREFHRERE—EEE] /10 BNSAREFTNEE— . BEERERIERL MUX,
AL ESRENMESE: BEAANES, FLENANGS, TIEMMMRENTIERM.

& 16-59. #iEiH B THIHER]
8 Instances (one per port pin) in each Port Adapter

Selected
Output Reset
Data Mux
dsi_to_pin[i+0] —————
dsi_to_pin[i+1] = J
i infi+2] ——————— To Part Pin[j]
et pin2 where j=i+0123
dsi_to_pin[i+3]
{From DSI routing) Fay —(]
2
Selected 2
QOutout Clock
PACFGx
DATA SEL[1:0] PACFGx
OUT SYNC[1:0]
00 Sel i+0 -
01: Sel i+1 gE‘J ;anls:uirenr;t
10: Seli+2 : ngle sy
. . 10: clock
11: Seli+3 b o verted
wherei=0,4 : dock inve

16.3.5 PARIHEFERESE T
B 16-60 44 THiHFEE S TTEAER . XA 8B TT S 8 T 3t Z — AN R — AN S AL
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Embedded in Tomorrow™

& 16-60. #HHifFrEE TTAIIER

4 Instances (one per DSI
OE connection) in each

Port Adapter
Selected
Output Reset
dsi_to_oe]] l
(=010 3) 0 To OE Muxes
Al B
Selected 2
Cutout Clock
PACFGx
OE SNYC[1:0]
00: transparent

01: single sync
10:1
11: 0

S5pEmNETAR, DSI5mOERLER OE FSREN, UEFEERT 8 /1 4-IMUX FE( MR S55E /0 5B
fEH) 8 MESEZE L, & 16-61 Fivko

16-61. HitH{ERES BEAT

8 Instances (one per OE
port pin input) in each Port
Adapter

/—L‘\

OE selected[0]

dsi_to_oe[0] ———=| OE Sync
OE selected[1] To Port Pin OE[j]
OE selected|2] j=0to7

OFE selected[3]
OE Sync OE MUXes

dsi_to_oe[1] ————{

2

PACFGx
. OES

dsi_to_oe[2] ——#=| yne OE SEL[1:0]
00: Sel 0

01: Sel 1

10: Sel 2

OE Eync 11: 5el 3

dsi_to_oe[3] ———={

16.3.6 PA BYBTshia N\ % PR 28

E 16-62 4 THINRTH 2 BRI MIBIRE B 4E M. kA 8 4 10 BHIMEEESWMA— NS BE, BT 2 KEM%IE,
HE—MESARIEE U TR

m PA PRI RIZRTHH;

m UDB H"]Hﬁ%ﬁp,

B PARHATRIRE

PA BT B &L ;

EERMOEENESREZERE, EERREEEIN.
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Embedded in Tomorrow™

16-62. MiNBT4h% P25

PIN CLK
MUX
dsi_from_pin[0] —\
dsi_from_pin[1] ———
dsi_from_pin[2]
dsi_from_pin[3] ————— To PA CLK/
—_—
dsi_from_pin[d] —————— Reset Select
dsi_from_pin[5]
dsi_from_pin[&]
dsi_from_pin[7]
{From Port Fins)
3
PACFGx
PIN SEL[2:0]
Pin Clk Sel
000: selpin 0
001: selpin 1
010: s&l pin 2
011 selpin 3
100: =2l pin 4
101: s&lpin &
110: sel pin G
111: selpin 7
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17 (Timer/Counter/PWM) 1&1R

Bid A E A EEAENAZIEEEE, TCPWM HRIREEGESIIN 16-bit ERTEE, ITTEHESMAKAZEEIEH (PWM) I
BE. IZIERATUE A THNEMANEENAMNETEE, BE— N EHMNLERE, SEIIMNNBAIESHITER
REAE. AESNBEXMERAEHITIERER.

17.1 54

m [0/ 16-bit EBTEE AT EEE/PWM

B TCPWM &R ST BEER MR E IR T i A T AT MR IEER
o ERTEEATEEE

EE

1E3Z R

PWM

HRXH PWM (PWM-DT)

o {AKEH PWM

o aaaa

m RN — @R, @ETHE, EE/ETIHEER 0 M@ L/E T HiER 1
m ESHFOSED, FFRDARKA 2, 4, ..., 64, 128
m  LLE/ER (CC) HFEF/MAAFER (period) AFSIMNNEHFHFR
m AL TR
o WHAE (TC) — HHHHBEMEZRITHLE (81 period FHER[RFIES 0) , HEBRA T
o HBAEK(CC) — HtHBMESFT CCHERTHE (ENHIERSD) , FHHFINERHRE CCHRE
farh GEsRiERH) B, BEEsHhL i
B ITERENES - OMTESREBER—MELEER, R, FLERMTTEFESG
BRI R, T IR/ AT U4 DSI it
n  BHEITHRBE-INEAE PWM i
m 14 4 DSIMINES, X¥FBD, B, FiE, HRAERENS, ILEHNMLFERTUELE, TG,

P&
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17.2  (EREEA

(Timer/Counter/PWM) &k

TEIRIE
17-1. TCPWM HOHEERAEE
CPURI{HE# T R4t
A
BN
A0 \ J
— —» Bk -
DSI#H: ﬁ% TR0 ﬁ
tr_in[13:0] :15{ Kz
A = o . P Eﬂ
14 '%E%\ > Tl—égl%gl - =
- T2 -
- THEEE3 -
DSIEM: iR A DSI#H:

12 ynderflow[3:0], 5 Interrupts[3:0], 8 line_out{3:0],
overflow[3:0], Interrupt line_compl_out[3:0]
cc[3:0]

ZRRBLATEO: ZFEANGIF, ERTHEE X AT RERNAREIRER.

B B&EO: AFERS CPU MEHESRTRAZMIERE;

m DSI#0O: fisiERS UDB (IBifM UDB E77)
Z BIRiEE, BFEEiE 14 MR DSI (Digital
system interconnect, ¥FHEES, 1&iFI UDB
ET) MAES, mER, B, FLE, THE
REH, MEMERES, THESMEEERMAER
(co) 55

m FEEO: SREEMMTESESEFEEKRES
XN EHEKRMIZEREEMNERES

B REEO: ARERRGENEMSHTEXNES

BEEEES, TCPWM #2828 ae w54 in

MEE. BEEFERESIESEEERIE.

17.2.1 TCPWM &R epi+#iz5a0E e 52 1E

BiTigEFFSE TCPWM_CTRL Hf
COUNTER_ENABLEDI[3:0], AT LAfERER 2 1E 3835,
wmFk 17-1 iR, HEEETHB IS ERIETT =54
=ik, EEREERBFEITHSE. BILTHSBHA
SETHBNEEL, IMES—ERBIITRITH
AW EREZ A

R 17-2. BRSNS TR

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

1 2FEE x

2 BEEITHFE x Wit#HFHFESE (TCPWM_CNT)
COUNTER)

3 {FEREITEREE x

= 17-1. BB HERS

COUNTER_ENABLEDIx] (3%
0 2R X
1 fERETH 8RS X

x=0,1,28#& 3

17.2.2 Bt

BT RGRS, TCPWM 8B EHFHRITEL. TN
#2249 7iEiE & B counter_en (TCPWM_CTRL [3:0])
SSRGS ETHEFHITINE, FEIE B8 counter_clock.
counter_clock ATLA# TS50, FINAKEIE 1, 2, 4...
64, 128, XA LLETHFFEE TCPWM_CNTx_CTRL
B GENERIC [10:8]Ri& &, Eifinzk 17-2 Fir.

155



(Timer/Counter/PWM) &k

GENERIC[10:8] Description ##id
0 o8

2 345

4 5380

8 5750

16 5353

32 5353

64 357

~N|jojla|lh~|lwWIN|E

128 4355

AE: £ PWM-DT MIEXMRIFER S, TreBHiTR
:Ohibae

17.2.3 EHRM A
£ TCPWM #83Reh, —E AT U A AR A 75

XKML . BHEMEANAXNBEBREFME, EAEMEK,

TRAMAMIGEME ; ML FRNMNIENERES
788, XEEHPEFERNT:
m E#H: VREHEEITREE
0 EELEHEERS, HHEES
(TCPWM_CNTx_COUNTER) ##151¢7 0;
0 ERTHEERF, TS ESENGE R
%7782 (TCPWM_CNTx_PERIOD) Hf{E;
0 fERLEETHEER 01 &, HRSEEREIE
% 0;
. ?‘IE AR P, EHEFHWAERSIEMHE
— R EEERISERR, m&ﬂ%:FI‘JJ/IE A,
= Eﬂ] F'EJJﬁLéSIfH'L BREE—XIEIETHEE
RS EREEMVNBELE. iZ$1¢$%R¢i+§i§
MR

e

—

'EfPRESS

e
—
——

—_—

o HEEXMBEEXDP, ZEHERA—NIERBMNL
(phiB) MIAMEH, EXTERIBHSIEE
N,
B ORITERESSIETREFESM 1 8E
&L, XBURTFEERNITEERK.
0 EEXBBAERXP, ZEHERAF—NERXHE
fir (phiA) HINBIES .
m fFib: EEHEEE, TRSERTEMITREY
H&EMmHKE.
o 7 PWM HHXEXH, FLEFESRAI—TE
IEEH, RIFEGRTZIE PWMIERASL.
B OHR: HE-REREHEMAR, BREES
(TCPWM_CNT_CC) HHEHREREZ M HREE
22 (TCPW_CNT_CC_BUFF) 1, EIFfit#&%H
BRREWH XA TR
o 7 PWM HHXERXH, HREGHERAI—NM
BEH, ZFHS CC FEENAHFEERSH
S5EMNNEAEFRHITRED R, XA
BT B kAR T B FISE .
PSoC4 BRI —4 GPIO &R LUEA DSI RISt
BFEEES, BFiER UDB &%), S EMESBE
DSI ATLLEESR TCPWM 181k, HobpEM4AE L
FEEAUKRET 144 DSIES, UR—PE 1, —1E
0 152. & TCPWM_CNT_TR_CTRLO AILUZIFIEX
16 MESHHM—MEAE—FH (FEF/BNTH/AIR/
1) WAL {ES, WRE 2 Fi/m. Remove this figure
BEEE & 7FE TCPWM_CNTx_TR_CTRL1, {Ef—4
ESRREBREHALUEAR —SEHNEEMELAR.
BN EHNEGMASERTURMEEN. RTEY
ik, XEEHOEBHITHRSINGSETESR
(TCPWM_CMD) fii%k, & 17-2.

& 17-2. TCPWM E4-fil & &1 RO

Trigger_in [13:0] RGN B |
- EEZ >
—
fil R A5 5
0—>
4

TCPWM_CNT_TR_CTRLO

AR

a TBNMEAESTEELIELE, SRRMMPETRIE;
MEERMERP SN EFRMEL, BL—IHESNEHRE 2.

b. B RER—
ST HERETHARANERT.

156

IS .
S TR
LA —— event
HLEH BoeY .
HERT |
” //E AR i & 2747 3%
TCPWM_CMD
AR R SRR P A7 2%

TCPWM_CNTx_TR_CTRL1

BRELXEAEMKIESHINR

PSoC 4 B2 ARESEFM, 1S 001-86886, hRA*A



17.2.4\mB1ES

TCPWM tER BV E S a0 17-3 FiR
17-3. TCPWM BB 155
RO Interrupt O

TR LI T Interrupt 1
THEAR 2 Interrupt 2

THEEE3H T Interrupt 3
é}i[%'l'&ﬁ Interrupt
+ Hrni DSI: tr_unflow[3:0]

L DSI: tr_overflow[3:0]

+ LLA/4 3% DSI: tr_cc[3:0]

+ it line_out
+5_ﬂ Mt Line_compl_out

TCPWMAE R

17.2.4.1 RAEBEHEE

SMTBBERGESA DS| NBEHESHH

BN EH BRI RS R RER, E
L (ov) 58,

% 17-3. FWIE XN E S

(Timer/Counter/PWM) &k

B BRI HIAE 0N, WETE (UND
AT
B HIEESELETREMERR, @E CCES
o HHEFESNESFTHREESRPHE:
o BREHMRL BT TCPWM_CNTX_COUNTER
HEWHE D 2R EFRT, HREFERNER
B RS T,

17.2.4.2 H4f

TCPWM A& AN R S BB R HHER 1SS . 7
TC WEHE CC R, TR~ E hifER, &
theEE 17-3. HIMERIEE— LRGN, B8R

MmO hEERESHNIZERCELER. DHHEXEES
RN 17-3 FimRe.

BB R E % ECHFE & R
0 TC L BUEREH R ER, B, BUEE
TCPWM_CNTx _INTR 1 | CC_MATCH | S3tBEiAE] CC BHEPMME, B, 5178%
0 TC 517, NAWER— TC dfiER, LIRS RRY T
WHE R EE AR
TCPWM_CNTX _INTR_SET T | cc marcn | BT, ARBER—T CC_MATCH HEAR, RROKE
- RERZEBIFENERFERARES
0 TC TC FPEIEK B R L
TCPWM_CNTX_INTR_MASK 1 CC_MATCH CC_MATCH " #fiiE K B 5 i
0 TC TC FEHER S ERMSHEBNRRNBESEEER
TCPWM_CNTx _INTR_MASKED CC_MATCH HfEkEFEFRNSHEENERLNEESEH
1 CC_MATCH e,

17.2.43 #WHEE

TCPWM e, AN HS 2 HREME 2 MHES:

line_out[3:0] and line_compl_out[3:0]. &3 & & 758

TCPWM_CNTx TR CTRL2, SN H#EEM OV, UN #1 CC KA S B BUR R R R kI & B M 15 S

line_out[x]#0 line_compl_out[x], InF 17-4 iR
% 17-4. £ OV, UN, CC £4 Tt

Field Bit Value

Event Description

% line_out 41’

L RR(CC) o

& line_out 3 ‘0’

FEEEBER (CC) R TEHREM

BIAE 3

N Eid Hek

TEH

% line_out A1’

Li&Eov) 32

/& line_out %» ‘0 B (OV) EATRERLS

BIAME 3

A HEid

T

1% line_out A1’

T (UN)

& line_out 5 ‘0’

BRIAME 3 5:4

LBt ETHE (UN) X TEEME %

WIN|RP|IO|lW|IN|RP|[O|lW[N|RL|O

TEHR

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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17.2.5 HRIELR

TCPWM IR AT LAZE PSoC 4 HYENFIRERRIEA T TIE. 2R RAHEBRIFEA VCCD. EREEREN P, FAERE
FHERNESKKRE. TCPWM ERASBIFRER TR IIEERRE 17-5.

+ 17-5. ZHBEER T TCPWM AR TS

HRER TCPWM 3Rz
SE AR
AR SRR, 1BRREE O EER
o TCPWM R IAM e, BRIMMEMMEREL, TETIE, BRERES
R BRORARIRE.
PRER TCPWM A I 6], BRI E .
17.3 TAEH#ER

TCPWM R AT A LA T EZE 6 # L{EHRS, BidALEZF %S MODE (TCPWM_CNTx_CTRL[26:24]) i#1Ti%
%, BiFuE 17-6 FiR.

F+T 17-6. TIEERANELE

B MODE Field[26:24] ik
ESNEE T HEGIT SRR ARS, RS ESTE
ERTES 000 s L
EENEE T HEGAT SRR AP, RS ESTHE
EiE2S 010 IS ERL, YHREEGELER, HTHEERTNESWHEN

F|CCHERT, RCCHHERTHESEEENCCHHFET

RIBIERZR WAL 5E, WHBETRNMRNE LGNSR D

EXRRI 011 (X1, X2sk#EX4)

B 55 B VA 100 S A A S S

PWM

5 (R BT B 101 SEEFER, HERHEER, BESLENL, BTN
PWM-DT PWM EBR Bt

BB R 110 IR S 2 RS %5 728 74 (OB PWM 51

TCPWM iR =BT AR, Bl EF 78 UP_DOWN_MODE (TCPWM_CNTx_CTRL[17:16])
ATLUERFT AR, Bk 17-7,

R17-7T HHIERWEE
HEER UP_DOWN_MODE[17:16] ik

AR 00 gi%ﬁ%ﬁﬁ’aﬁ%hu, LiXE FEFERPER, WE TC

BT R 01 HHBEFRNERR, HIXE0H, HE TCRES
HHSERMNERM, HADAHSERFNER, THREER

@B E/E T EER 0 10 RIERR, EEER0
LS ERMEAE O/, Hi TCRES
HHSERMNERM, HADAHSERFNER, THREER

UP/DOWN Counting Mode 1 1 RIERR, BEEER0

B E/E TR 1 LS ERNERZEANEEERNEMIAR 0 B, WE TC
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THERANBEFHITIERER
17.3.1 ERTEER

(Timer/Counter/PWM) &k

ERFEABERTUEEMHLERRE, HEBDHENFRRITERNEMZ EHREEE.

17.3.1.1 #EiEE

17-4. ERFRER A AR RAEE]

Reload —| PERIOD } —» UN
Start —P # == —p OV
Sto — —p» CC
P COUNTER ——————$
Count —p»| f —» TC
COMPARE g
counter_clock BUFFER
’ COMPARE

17.3.1.2 _T1E/FHE

HiZERD, THRETUTEEET—MITEER,
ERNEITARNTURESREN S E B XRIEN.
B HEEETRUE B, T EE | e TR
0 ITHHELHINITTREEREIT RS S
(TCPWM_CNTx_COUNTER) ., &&: 7t
HHREBITHED, F1EEHTHEFERTEE
0 IHHENEARERERRSEESS
m THESES
o FEEETEEXF, HIHREAZIEER,
SHERMEAMHES N0
0 FEETIHEEXS, HIHRELE 0B, HHEF
FRNEBHES AN
o ZFEELE/ETHEER S, HitHEERR 0ERE
e, HREERNECSKES, BRITHS
BI85 EG < TR

PSoC 4 R ARESEFM, %S 001-86886, hRA*A

B HitHEFESTHES CCEHEEHRTREHREYIER,
ITHEEHLE CCRE, RSB TERTENE
K. IR AUTO_RELOAD_CC

(TCPWM_CNTx_CTRL[0]) =1, CC H#EFEME
BLET— TC EHLERS CCEMEESRNE
ko

17-5 S T BTSRRI B SR A R R R RO

B THIEREF. RIRASEN A, Ba

m ELEHEERS, 2SR A+L TR
H (0EIA) ;

m BATHEERS, —iH SR A+L DR
B (AEO) ;

B EAEMELE/ETHHEERNS, —RIUHHSH A4
A ER ORA; A13 1D
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(Timer/Counter/PWM) 1&k _g_;gﬂYPRESS'

mbedded in Tornorrow™

n

17-5. ERBEAH A MR T 0 TR
BB, T

coune oo | T U UUTUUTUUTUL

Period OXFFFF
OXFFFF OXFFFF OXFFFF
OXFFFE
AN
\0x0003
Counter
OxFFFC OXFFFC 0x0002
AN AN
 0x0001  OXO001

0xQ000

ov

UN |_| |_|
TC |_| |_|

FERER,  RATIHE

counter_clock

Period OXFFFF

OXFFFF OXFFFF OXFFFF
OXFFFE
Counter 0x0003
0x000 0x0002,,”
0x000

0x0000

ov
UN

TC [ ] [ ]

RS, BT TR0

counter_clock

Period OXFFFF
OXFFFF

OXFEFF

OXFEFE] OXFEFE]
7

Counter 070003, ”
0x0002
0x000
oxgo0O__ | o _
oV
UN
TC
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TERE R, B AT L

counter_clock

Period OXFFFF

OXFFFF P —

OXFFFE oxeEFE
Counter 0x0003,” %0003,
0X0002, 0X0002
0x000. X000

o000 | i
oV [ ] —
UN l_l
TC [ ] | ,—

17.3.1.3 EHI#ZE#RIHIO E 7z

1.

2.

3.

9.

1527785 COUNTER_ENABLEDIx]
(TCPWM_CTRL) BE, ZHIbit#:8
1%F %2 MODE (TCPWM_CNTx_CTRL[26:24])
BE, EEEMNFER
7£ TCPWM_CNTx_PERIOD g &t 8 22 1yit#k
AR
it ® TCPWM_CNTx_CC #0
TCPWM_CNTx_CC_BUFF 7788, IR EE(Fae
CC & 7F:5H1 CC EMBEFRMBmIRIIgE, ¥F
7788 AUTO_RELOAD_CC
(TCPWM_CNTx_CTRL[0]) EfiL
Bl E 7788 GENRIC
(TCPWM_CNTx_CTRL[10:8]) , #&F&EHTAS
SPLL{E, ¥ 17-2
Ei B F 738 UP_DOWN_MODE
(TCPWM_CNTx_CTRL[17:16]) , EFit#HIER,
¥Rk 17-7
Bl E & 7758 ONE_SHOT
(TCPWM_CNTX_CTRL[18]) , &FiH#BHEIT
AR
1B3F TCPWM_CNTx_TR_CTRLO kigEfit % Et
=28 (WREFEE TCPWM_CMD Tl &
MAEERE) .
ELE 7728 TCPWM_CNTx_TR_CTRL1, &#FEEAD
= (BFEHR, Boh, FLEMTH Mg &Yt

10. MEHSEHEXHNSFESR, FRPEHET
11. ¥%Z 7785 COUNTER_ENABLEDI[X]

(TCPWM_CTRL) Efi, fFaEitEzs

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

17.3.2 3R iER

AHFER D, TS ESNETUHERED CcC &
B, MAHEEENSNCERTRGEESTES
TCPWM_CMD &iEMILEHIER, MBAMEAES.
ZENBERATNE BN EHONTEE .

17.3.2.1 {&ERiERE
& 17-6. IR R HHERIEE

Reload —»| PERIOD —* —» UN
Start  —p» # | —— | —» OV
Sto — } —m CC

P COUNTER
Count —p» — TC
Capture —p»| #

CAPTURE
counter_clock
— CAPTURE BUFFER

17.3.22 T1EEHE

R P R AT TEE A — I HER T

o HHKEHLER, HEFERNERENRFE
# TCPWM_CNTx_CC, iZ&FaFEKRAEWIER
TCPWM_CNTx_CC_BUFF.

o HMKREHLER, HEHEHE CCRE, ZRET
U4 AR R BEK .

FRER P RS A B BER T T/ERT Fan &

17-7 Fi7R.
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17-7. R EX P E SR T TIER F

figRpEa, AT

counter_clock

Period —<

OXFFFF

Capture trigger + +

v

OXFFFF OXFFFF

OxXFEFE|

Counter

0x0000 - ]

OXFFFF

OXFEFEE]

0x000:

0x000.

capture 4< 0x0002 )(

OXFFFE X 0x0003

capture buffer /

0x0002 X OXFFFE

ov

=

UN

=

=
TC ,_I
v

CcC

A 7 AT AR R :

AR ERNERIT R EEREBIAZINRKE
L EHEFERTRNERZIBEN, =SS %E
Rifg (OV/ITC) EHH, BEAFBURFIHHAR

R EH R B ESHINEMA

LKL ES IR T IH M E SRR, [F—
TR A RA R AT BRI & ORISR EH, XAT:

0 BRBABE-FHTEMAEHRE
7 BRBATH-FUT ML ES

17.3.2.3 7EHE I E 72

1.

2.

3.

162

%% 7%F%€ COUNTER_ENABLED[x] (TCPWM_
CTRL) &E, Zibit#as

& %% MODE (TCPWM_CNTx_CTRL[26:24])
WEARD010", EFHFER

7£ TCPWM_CNTx_PERIOD Hft &t #22ait#k
A

Al E & 7788 GENRIC (TCPWM_CNTx_CTRL[10:
8] , EEAEHITMSIALE, K 17-2

BB ZHF2E UP_DOWN_MODE (TCPWM_CNTX_
CTRL[17:16]) , EFITEER, #£0F% 17-7
FLEF7FE ONE_SHOT (TCPWM_CNTx_CTRL
[18]) , EEITHBHETAR

©

©

i#3E TCPWM_CNTx_TR_CTRLO kg Eff &£ EH
FSiE (AREiHT TCPWM_CMD #1THk itk
MAFERE) .

BB & 728 TCPWM_CNTx _TR_CTRL1, %%
NEH (BIFER, B, F1E, HRMITE 0
fil % 51

ECEPETEXHEFSR, FRPEHET

B&5 7% COUNTER_ENABLED[Xx] (TCPWM_
CTRL) EBfi, fFaeit#ss

PSoC 4 B2 ARESEFM, 1S 001-86886, hRA*A



C%PHESS

17.3.3 EXRIGIEL

(Timer/Counter/PWM) &k

EXMRBRFARBE— L RE (WEREN, SERFINET, PC BAHFF) HNEREMUE. EXHDHFNES

YEF5IN phiA, phiB RO4AARISES.
17.3.3.1 EHH4EE

17-8. IERZ RS IE IR IRIEE

0x0000

index —p

PERIOD

OXFFFF

v

phiA —p»

Stop —p»

phiB —p

4

counter_clock

BUFFER CAPTURE

17.3.3.2 _T1EEHE

IEHERD H ge T{EZERT4h counter_clock. ATLATAEZE 3

FHIERZ4mADIER, Bl: X1, X2, X4. @iditEsssss

7% (TCPWM_CNTx_CTRL) # QUADRATURE_

MODE #[21: 20| FEZ AT UM ABC & -

m  EXHEAIES phiA 0 phiB: i+ #75 EBURT phiA F1
phiB BIFEALIER, phiA F0 piB 7 L5 Bl i #Fn
BEIIEMHREAN. HPNEGRNEEMEESTR

BT 144 DSI 55, UER—1E 1, —1E 0/E5.

53 TCPWM_CNT_TR_CTRLO A LUEIEIEIX 16 4
=S HhH—/ M phiAiphiB (ERHTEBUBENES) B
BANES.
B DSIMIAMNEHESILUEAERRSIEH.
e 17-9 FiR, XNMNEHSFE—P—PELE
I TC %t
LRI (TC) B, ITEEE#I%H 0x0000 ([ Lk
AT SEARE (ETITHED
AR E TR HHEEE BR{E A 0x8000.
B HITHEILE] 0x0000 & OXFFFF Bt . i+ FFeS
RIS B EHAME (20 9 Bf5Fh 2 0x8000) .
B 7ERIEIHE (TC) SEITHITE (CC) WIERAT:

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

0 IHRESHENEHREEST

0 WHRBEEREENREGEHESTESRT

o BILEERERER

n MRS ESRPETIUAEEEARES:

o IHESETHE (ERO)

o H#Es B ({E) OXFFFF)

0 RS|EIETTHESEAYE (BT A 03 OXFFFF)

m DOWN tb#i (TCPWM_CNTx_STATUS [0]) &
rE=RiEMAE. ‘0"AE BT, “1"ARTR
. B 17-9 2 X1 HiEER
o = phiB N“0"FFiEAT, £ phiA B9 EAGIT =S

1; 7£ phiB \“1"FFiERT, 7E piA B9 EAGIT S
", 1.

0o HERSESEHFHTRESABRBRENRL.
0 HitHERRESISHRLE, THSLEITTH
(TC) « XANEHREIRAI L =4E —AN i,

o HiHEER{EXRE| OXFFFF B (R AT S ESE
B) , XMTHETLEENZEREFESF
(CC) , RFItHFEEREREARENRL
(0x8000).
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Embedded in Tornorrow™

17-9. IEXZ4wAS X1 AT FFE

Quadrature, X1 encoding

counter_clock

index/reload +
event

O I S B I
phis N S S i A R

Period —< 0x8000
counter 0x8001 X 0x8002 X 0x8003 OXFFFF X 0x8000 X OXTFFF
capture —< Y >< OXFFFF

buffer capture_< M >< v

TC HE
CcC _,_|

EXHRIESRTA counter_clock Set&iNEy, ERIAZESA
counter_clock B HAIE A2 BAE S REET—R.
EAMmIBIER X2 1 X4 B BIERE S HIE X1 BRI
EMmEeE, BARE 17-10,

—
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Embedded in Tormorrow™

17-10. IE3Z4RAG X2 F1 X4 & FE

Quadrature, X2 encoding

counter_clock

index/reload +

event
phiA —I I—I | —
phiB ] L | I
Period ——< 4
counter — 4 X5 X e X 7 X 8 A7 X 6

TC j

Quadrature, X4 encoding

counter_clock

index/reload +

event
h' r 1 I 1 1
phiA | |
T 1 T |
phiB - I

Period __< 4

counter (& (&Y EYTNENONINIL___12___ YIn(mo)o)
Tc 1

17.3.3.3 FXIELIEXE 7. WAREZPRFKR, BLETE TC & CC ZILREPUE.
) 8. i B “1” & TCPWMCTRL & 7 £
EXRBIERNSFREESZEZNT: COUNTER_ENABLED[X]fSt £ £ 48 R7 B335

1. ¥ TCPWM_CTRL 78 #) COUNTER_ENABLED
XINER, ZIEHERATHEEE.

2. B“011"%] TCPWM_CNTx_CTRL 78 MODE[26:
24| FERIEFIERIRR

3. TCPWM_CNTx_PERIOD F%&E#8£HIRE 16 fHIE
HAfE.

4. @iz TCPWM_CNTx_CTRL B QUADRATURE_
MODE[21:20]F B¢ SRiEHE IE T HREBIRR -

5. i@ TCPWM_CNTx_TR_CTRLO &R EFEMH(E
Sl/piA/pIBHE L)L S .

6. @it TCPWM_CNTx_TR_CTRL1 Z#EZ8RIEFHAN
EESMARSIIELEEHMNENT (EAB/ TR/

WE)
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=

(Timer/Counter/PWM) &k =74 CYPRESS

17.3.4 BKARZEEIFH] (PWM) 15

PWM AR KR~ LN = AR ML EFRPRERE, FESTHEMBERBAIUELNES. ARSI TRRAS
FRNE; STRBRTHERS FRMBARSTEFERNE.

PWM Period = (Period Value *1Clock frequency)

17.3.4.1 1ELRAEE

17-11. PWM 1B BUFRERAE [E]

BUFFER PERIOD > UN
—» OV
! —» CC
reload —p PERIOD
—» TC
start —P ——
Y -
stop  ——m A
COUNTER
switch —— ] y line_out
A PWM >
count —m i line_out_compl
COMPARE
A
counter_clock
— BUFFER COMPARE
17342 IfFRE R MR HEE
TR R AT AL 5 . QEZhA
PWM S ATIUE A S SR S it B, B: ks SR bR TERAME BT TC
FIT EE/E. TASHRARSELIT. BRI i, MEESHLRAT. THNR, EEEMRE
FRIRIRIFFE PWM B2H . BENENTREE, REESHE, Ha—HEE
EEHEHN, HESERSRNEL, REFHEZSE S,
iQE.&?E"]*ﬁK-H-%&o "@/I\ﬁ'ﬁﬂﬁﬁﬂ’%'—ﬁttﬁﬁﬁ'iﬂgﬁﬂmﬁ ™ ﬁﬁﬂ{]ﬁﬁ$1¢ﬁﬁﬁ1g=$uﬁgﬁgrﬁgﬂ/tt$ﬁ§r
i, MRLE, PWM BHESRaBELER BT TC o, B — T
EH01. SHITRBRBHEE, WE 17-13 Fiw.

PWM iﬁﬂjg&—m OV,UN EJZ% CC gf‘T‘??%uo ﬁ%gﬁ:ﬂ 17_12 ]“ ,‘\5(\ PWM ‘5 ﬂ:él) & /\n “:
S PWM BT B R EE D L. B s 0 DM ERHREEES
TCPWM_CNTx_TR_CTRL2 L E. -
e zsEL
B EHEGFRARSEENEFLLREFERNE.
B ELRLETHHETC), MRE—NEHRIHR(switch)E
#H TCPWM_CNTx_CTRL ##J AUTO_RELOAD_CC
and AUTO_RELOAD PERIOD {ir & 1 HYiE, EHRFIEL
REGFER LNESBNSEFARMRSRSFEHRNE
ik, MRAFEZGEP—, MRFREHEZ
AUTO_RELOAD_CC & AUTO_RELOAD_PERIOD {if.
m —NEWHXHE (switch) =4, ATUHREHE (DS
ERGMEL. EHNMRAES (DS EAfMELE
2, BLEZERiT TCPWM_CNT_TR_CTRLO[3:0]
®E switch EMLESIE. MRBREMEL,
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(Timer/Counter/PWM) &k

17-12. 3355 PWM B F &

PWAM center aligned buffered

e AT A A ATATAN

SW update of buffers

+ + new period value B, new compare value N
reload event

period buffer A < B >< A

period A >< B >< B
compare buffer M < N >< M
compare M >< N >< N

Switch at TC condition

[ [

TC

cc [ [ [T .
line_out f\—m /_\_

17-13 iz 7T L3t 5F PWM DU R R A2 4 B 3Z 3

=4

m FEAKBREHE TCUUEALRE, FRUAE—1 PWM
FRH S RET .,

B iE, fRARILEHENSEHBETREGETE,
BIERAEEERNABET—ENS.

>
—>

o
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(Timer/Counter/PWM) &k

17-13. FubXF5F PWM BORT (B (3R 323 14)

PWM, center aligned, buffered (software switch event)

counter_clock

Switch event

reload event +

period buffer

period

X

A X B
compare buffer M X N >< M
compare v ¥ N

A . TSWitch at TC condition
Counter N
M
o [ [
- [ [ [ [ [T
line_out
17.3.43 HHAE % 17-8. £ PWM iR rp, I EHE BT HBRREFLE

B AEEIERERE PWM RRAEL/E THEER 1,
TC €5 A HERR 0 UREHAEN, TG
LR EEERNEESAD TC HNEH, BRSHEEN
EBRE— TCHEH.

m EXTFH PWM RAE L HER, £LiE (oW
RIFRHEISM IR IS, SiTBESERSESTA
B (CC) Mg Ak, ¥k 17-4 FirR.

B AXFE PWM, RAETIHEER, ETHE0
EHEmEIR AR, YRR EEESTEREARA

(CC) Bmti&hm, W%k 17-4 Fir.

17.3.4.4  Z&1K(Kill)

£ PWM IR, 121k (stop) B E F ML Lk (kill) F4,
AR —x i H & Rt IE . @B E TCPWM_CNTX_
CTRL 7248 PWM_STOP_ON_KILL fiz, ATLL%FF
Y Kill BHLER, 2EEETHRSEITH, Wk 17-8
Efiome

168

PWM_STOP_ON_KILL
(TCPWM_CNT _CTRLI[3])

#iT

Kill f21£ PWM i, 1B2it#=8

0 (TRt
1 Kill {£1E PWM #@i, HERFLE

kS

BILEHATURRLSHF LR, FEERR TR 17-9.
*®17-9. ILREFLHFILEN

PWM_SYNC_KILL
(TCPWM_CNT _CTRL[2])

&

RPEFLEERXSHEZIL PWM
BMid. XNEHNMEESE
BLEREI® (NO_EDGE_DET)
B, RE Kl BEAS, ®F
St PWM,

BEHEILER S —EZIE PWM
HEET—TC S, XS
Rt & S SN TECE R ETHE
(RISING_EDGE) fili& 153,
BIsh: @ /BT HER 1
B, a—BEZIE PWM HiHEE
TR T —REIER; BERRE
B, BRAET TC, BERNHKS

= F PWM i

PSoC 4 ZaRRE&E F A,

1442 001-86886, ARAK*A




(Timer/Counter/PWM) &k

17.3.45 PWM #2ztg0i+- 22507 & 8. @it TCPWM_CNTx_TR_CTRLO Ri& Efh %k E15
SR (WNREi@iZ TCPWM_CMD #HTE il & MR

PWM iR BE FRIE L BT : EERE)

1. #&i¥5“0"8] TCPWM_CTRL FF8E8 9. iBid TCPWM_CNTx_TR_CTRL1 R B &K+ HHHH
COUNTER_ENABLED[X]|FEZ R 2 1E#E R 228 b 2R

2. BiTE“100°%) TCPWM_CNTx_CTRL F7F:58Y 10. @i TCPWM_CNTx_TR_CTRL2 Z7F2kE &
MODE[26:24]7F E& RiEHE PWM 23\, PWM it {55 (line_out #1 line _out_compl) #%

3. i@id TCPWM_CNTx_CTRL &858 GENERIC F 4 CC,0V, UN B ZE{LIE 5
By SRIRHERT$H 40, aASR 17-3 7R 11. IR4BFEK, RE TC 5 CC 1ER T/ =4 .

4. ®%E 16 fIf9 TCPWM_CNTx_PERIOD AHi%F#%FE,  12.@:d@ TCPWM_CTRL F&EF=H)
MREEZRENE, BE COUNTER_ENABLED|X] FEE“1"R{EREME R A EF
TCPWM_CNTx_PERIOD_BUFF £ A% S, =

5. i%E 16 {9 TCPWM_CNTx_CC tbR{ES S, W .
BEEm i EHRTHE, TCPWM_CNTx_CC_BUFF 17.3.5 FXERH PWM
ZEHEHEESER.

6. i@i¥E TCPWM_CNTx_CTRL EF7F8H ERXHEER, PWM B9 A E 44 “line_out” 0
UP_DOWN_MODE[17:16]3ki% B 3 2 B0 2256 5 “line_out_compl"# A {E. FEXALRFLEAEA PWM £
HIF . ROIF PWM R, I3 17-7 FiR. BHER. BXAEEAN 255 & TCPWM HEbRE

7. R#IEFRK, BE TCPWM_CNTx_CTRL HEEHH .

PWM_STOP_ON_KILL fiifl PWM_SYNC_KILL fiL. 1t 4
¥R 17-7 71 17-8. 17.35.1 HEZRHEE

17-14. PW-DT R IR IRIEE]

BUFFER PERIOD

/

—» CC
Reload —» PERIOD
—» TC
Start  ——p»| ==
A
Stop —p A
COUNTER ¥
Switch ——p» 1 dt line
PWM | Dead Time >
Count — i dt_line_compl
COMPARE
A
counter_clock
—> BUFFER COMPARE

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A 169



(Timer/Counter/PWM) &k

17.3.5.2 _T1E/FHE

HIEXE) PWM &3 TIERTE:

7E 58 DX B (8] 4% G 28 B 40 O3 K AR IR 91K
SEXBTEREXEEAT EERRE .

FXEFEAER, EKE PWM HiH & B0,
HIEEXBTEKRT PWM BRI ER, XABKAEE
®ABT.

B [T TCPWM IRBRAMBET 250, WHIEXE PWM
THFFB PWMRRBINEE, EEEXMIEESZE
H5 PWM iEXEE. 72X MERF
TCPWM_CNTx_CTRL &7 81 GENERIC FE3k
WEEXAEE. 5, TCPWM #Eikeh g4t
B2HNERTSR (COUNTERxX_CLOCK) #BATLLEIEA
EHER IMO) FERE GERARHHET) ,
FRMER AT E S SR A ST IE X A PWM B
SR

17-15 52 7T HIEXMAHIE XA PWM B 4)
ot

17-15. B XFAHIEXH PWM BT FE

PWM, Deadtime insertion

1

line_out

I S N

Dead time duration : 0

—

dt_line

L

dt_Iine_compI—|

I B S

Deadtime duration : <—3m

e

dt_line

. .

dt_line_compl —/

17.3.5.3 A EFEXELHIPWM

I RS X BB A XM PWM RN AIE BT

1. Bit5“0"8) TCPWM_CTRL H1F2EH
COUNTER_ENABLEDI[x]F Bt R EE IEHE M 1 3025

2. @iEE“101"E] TCPWM_CNTx_CTRL H#FEH
MODE[26:24]F EZ KiEFEHIE XA PWM 123

3. @it TCPWM_CNTx_CTRL &80
GENERIC[15:8]5RIX Bt XAT(E], A%k 17-2 FT7R.

4. ®E 16 i TCPWM_CNTx_PERIOD EHiZ 772,
MREEZHREMNIE, RE
TCPWM_CNTx_PERIOD BUFF E£%EHAZSFE.

5. E 16 {iy TCPWM_CNTx_CC LtiiE#FE, R
EETHMEMNIE, ®E TCPWM_CNTx_CC_BUFF
BERAREES.

170

: .

: | :

6. 1®iTE TCPWM_CNTx_CTRL &7F28H4
UP_DOWN_MODE[17:16]3k1% & i+ #2589 22 %1535
AT dLFTF PWM RS, 15K 17-7 FiR.

7. RIBEEK, BLE TCPWM_CNTx_CTRL FE£EHHY
PWM_STOP_ON_KILL fiif1 PWM_SYNC_KILL fi.

8. ®id@it TCPWM_CNTx_TR_CTRLO KRG Efii 4=
HESR (REET TCPWM_CMD #H Tkt %
NMAEERE) .

9. i&id TCPWM_CNTx_TR_CTRL1 ki B &4+ EHH
b &R A1

10. i&5 TCPWM_CNTx_TR_CTRL2 &8RS
PWMIH{SS (dt_line #1 dt_line_compl) X4
CC,0V, UN Bty R .

11. IRIBEK, &E TC F CCIHER T =L H.

12. @338 TCPWM_CTRL 77880
COUNTER_ENABLED[X] FEXB“1"sk{F AN IS
=
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17.3.6 PWM-{AEHLIER,

(Timer/Counter/PWM) &k

ZIEXAEMERIRBAEFR (LFSR) K~EMREN PWM, LFSR 2—MAANAZAIRTSHEM S RRNBATFR.

17.3.6.1 #HHEE

17-16. PWM-PR &R & IRIEE]

BUFFER PERIOD

/

reload —| PERIOD

start  —p
v

stop —m

switch ——p»|

LFSR / COUNTER

line_out

A
\

counter_clock
—P

BUFFER COMPARE

17.3.6.2 _T1E/FHE

LFSR RRMZ M AR ZIMN A x4 xBexM+1, AAUA— M 8FERIM, BEGFENE 17-17 Fik.
BRI TEL, oxffff] SERMEABENFS]. IR, HHEFERVRELAR— M ETNE.

B 17-17. BitBEERSIMAREIFS]

L FEFSEIRISA N T L H 72500 (ERT

(counter[14:0] < compare[15:0]) , PWM %k

line_outifiitt AE. HILBRHERWEKRTHZHFT0x8000

B, PWMiIH RS ; HLEREESNEANTN, PWM

Mt A1

B EHEHHEETRES, ESSUTRSEABRIE.
BRHATSMRLITEHEE.

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A

\

Lt HESENES TR BSENER, S5%EFLE
¥ (TC) E. HVRES AT, LFSR FEH
TSR NERTTAFUNA, B2, N XBAE
LFSR Bt # R EMTUERITESEIN. RA
XAMERBEHAE, LA LUEHAIES] N ORIL
G4 TCHHET »
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(Timer/Counter/PWM) &k

B ERE TC HIFHE, — M EEMHH switch/capture HmEESIE. MRERGMEL, TUUBEE 1
$1¢F—qu?ﬁeﬂﬁﬁ§ﬁ%ﬁutt$&$ﬁ%§ YOS TSER | F| TCPWM_CMD[7:0]E]
FMRNEFEFERTHNE, XNMEEBORTIEHZE 0 EFBITREEARGE/EBE LA ZIREH.
7788 AUTO_RELOAD_CC # AUTO_RELOAD_ RERBEMAEN, TieRBEGTEREME,
PERIOD i HI{& ET—RH TC B, MEESHSEET. T HE
0 EERIEHEE(TC), tBE—NEMMTHR M, TEBEANTREE, REESHE,

(switch) E#E3£ B TCPWM_CNTx_CTRL f MR —HLXEXREMN.
AUTO_RELOAD_CC # B EEIE (KD E#, {ERS PWM 1 PWM_DT &
AUTO_RELOAD_PERIOD & 1 Hi%, FEH AAEHIR, PWM_PRIRAR X#=PLEIE (IR
%utt&igrﬁ%%J:E’HEAEzb'ﬁﬁﬁﬂﬁﬁa“uttﬁ%% EMERTAS, BASMEPWM .
EEHRNEER. MRAFTEZHRESF—4, N B IHBEXERX (BIEHSEESETMN ONE_SHOT I
REREMMNA AUTO_RELOAD_CC & -jz BLE) : X% TCH, IHHEEHmEHEL
AUTO_RELOAD_PERIOD fi. m BERXP, RETH, LRXLENBEYN
o —AEMEZH’ (switch) EH, ATAHEH oLt 31 s B e -~ A
(DS BESGHME, FEORAEEE (DS) T o owEs T LRSEENEARN, L% CC R
N e . N . 17-18 44 T TABENL = E RIREE
fEr W& 1ES ., W ARREL oy om 15 a5, FEUBERE 04000
. == H h L) 1)
TCPWM_CNT_TR_CTRLO[3:0] & & switch = T R B 50% 25t i fhBEHL PWM
17-18. {AKEHL PWM BYBT R &
Pseudo Random PWM
counter_clock | | | | | | | | |
reload event +
compare —< 0x4000
period —< OxACE1
counter —< OxACE1 >< 0x5670 >< 0xAB38 >< 0x559C >< Ox2ACE >< 0x1567 >
line_out / \ / \
17.3.6.3 A E1HEEH] PWM £zt 7. @i TCPWM_CNTx_TR_CTRL1 K& B &+ HHH
&R A,
WIS X BB R B PWM SR A SENT 6. i TCPWM CNTx TR CTRL2 SHEREE
1. ®iFE’0"2 TCPWM_CTRL Z7F2EH) PWM {55 (dt_line 1 dt_line_compl) X%
COUNTER_ENABLED[X]|FE& R 25 1 8 R 1+ 428 CC,0V, UN BBy LR
2. BEE“110"%] TCPWM_CNTx_CTRL ZF7Fs5 9. IRIEER, &8 TC 5 CC 1R /=4 hb.,
MODE[26:24]7F E& SRiE £ (AKEHL PWM 123K, 10. i&3d B TCPWM_CTRL ZF1F28
3. &E 16 i) TCPWM_CNTx_PERIOD FE#iZF5E, COUNTER_ENABLED[X] FEB“1"k{EsEER IS
MRFEZRENE, RE 55,

172
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7 5YPR_ESS_'

—_—

TCPWM_CNTx_PERIOD BUFF E£#%EHAZSFE.
BE 16 {3 TCPWM_CNTx_CC EIHAZ 7738, R
FEZHERE, 8E TCPWM_CNTx_CC_BUFF
ZEERANSES.

RIBEKR, BLE TCPWM_CNTX_CTRL HFEHH
PWM_STOP ON KILL fiifi PWM_SYNC_KILL fi.
it i@iE TCPWM_CNTx_TR_CTRLO ki B4 =
HEEE (MREET TCPWM_CMD Tk it %
MAFERE)
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m

mbedded in Tornorrow™

17.4 TCPWM H758

% 17-10. TCPWM 1Eh E 1528

(Timer/Counter/PWM) &k

HEe =it M
TCPWM_CTRL TCPWM =I5 1785 FSRIEREIT S aRER
TCPWM_CMD TCPWM #4558 RARFERGEH
TCPWM_INTR_CAUSE TCPWM it # B EEFFRE | EEHEIKIE

TCPWM_CNTx_CTRL

TR SRR

ETHRE, ®EANX, BRMER, 2K, &

1k, ZEEX, B$sTER

TCPWM_CNTx_STATUS HHRRESEHEFS ggggzggﬁéyzgkrg RIS, Tt
TCPWM_CNTx_COUNTER HHEFR B3 16 IRy EER1E

TCPWM_CNTx_CC LB AHIR S e IR BRI ES A LR E
TCPWM_CNTx_CC_BUFF HBREGSERBREGSER | HBREGSESR

TCPWM_CNTx_PERIOD AHREESR AEAEFR

BRHEESEFR, HXUUBAZRGNMERS

TCPWM_CNTx_PERIOD BUFF | BEREGZESE P

TCPWM_CNTx_TR_CTRLO HHEMALERFSRO EEMERMEHNMAESIR
TCPWM_CNTx_TR_CTRL1 T RAL SRS brig e LY R A S o
TCPWM_CNTx_TR_CTRL2 TR L SRS 2 Eﬁ;ﬂé&i CC, LV, UN HftRl, itk
TCPWM_CNTX_INTR PETNEREFEES TC, CC S LHERT, FrHElmiEk
TCPWM_CNTx_INTR_SET FETRE S FeE RS B T

TCPWM_CNTX_INTR_MASK F RS e FEREGL, 5 0 Rl
TCPWM_CNTx_INTR_MASKED | thEf iR S 55 PR RE ey, TR ETE K

fueniZEsS, Hh 1, HNTEHEISLE

PSoC 4 R ARESEFM, CHE%RS 001-86886, RRA*A
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FZ49: BIRS

s

ok

P EREUTET:
BHREER #1757
SAR ADC &3t % 178 |1
RINFELLERE % 208 |1
CTBm &t £ 212 ;1
LCD BBz 2 217 7T
CapSense #5328 226 71
mEARERE %2337

RG A4

[

RINTF R G MIEE]

Peripheral Interconnect (MMIO)
Programmable =
Analog %
Q G
2 o
x1 § 8 IS
21 19118
SAR S o
(12-bit) -
&

IA lA
SMX CTBm

= [ 2x OpAmp XlH Digital System Interconnect (DSI)
7y y Y 7y

A 4
| High Speed 1/0 Matrix ]

v v T

| 36x GPIOs ]

10 Subsystem
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18 15 A IR

XFFPSoCARRRRIIEM AR, — DM AKBTANRFEEMEENREE/BEREEEXREE. #6kiH, —MEWHRERE
MTREEBHERRMIEREXHE; EADCH, HEBRERREUMARE; £—VIDACH, BE/MREEEX T HIEFEE
B EE

18.1 RRIEE

PSoC 4 B—MEWMEERIER, AENMERRHSMERNEE/EREE, RPEEMEILS-1.
XAMERE AT JLAEBSTLARL

B —MEREYEET (Bandgap) #RIR, AILAA4HEMREEMEREE.

—MREZEHE, BTATENNA~ETRNMEEEERE, FHRBEERERI1.024V,

—HRRIRINFEE R, —EBRRRINEE DR, MATNTUEEEERIRENRES], BAIIREEEENES.
—ERRER AT —ARRERE T, AU RBEFISREE L S RIREER,

—MV-CTATHER, ARNFRE—REEXHEERE.
—MRBRERNENERIR, AR IMO FERZIREZ IR IREE.
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FEHREEIR

18-1. SEFRIRIEE

|
Fast Domain | Slow Domain
Voltage v f—————— | l m———=- N
Generator 1.024 THm resistor divider stack : | | | :
— 9V |
Precision Buffer Ly = > LvD C I
| 4 - >
BandGap | ! - i
Current ooy ! I |1 :
Generator 1. 024V | | POR/LVD : |
| > BOD | | |
| > Vref_V-CTAT . | |
| | | |
| | | — 1 » CSD
: : I —>: SAR ADC
|
| | |
— 0.8V | IMO :_Slow Buffers |
| Lbo - T TT3T
| |
i L Fast Buffers }
GND
2. qui—m| Fast Buffer Bias
@ 2. 4uk—w Slow Buffer Bias
o
2. 4uh z [—2. 4uA-# Analog Circuit
s

Fast Leaf Cells

Vref V-CTAT from Fast Buffers |——»

Untrimmed I-CTAT and I-PTAT
from BandGap

Generator

9. 6u\—————— = IMO x
2. 4uh g
s
V-CTAT ——» FLASH Slow Leaf Cells
IMO
»| Reference —» IMO

18.2 T {EIREE

EEANETERIEE, TEHRBIFEANTBSMERNGITIE
[REE.

18.2.1 15T R (Bandgap)

whR (Bandgap) HEMNFELEMERASITEANRMN A
HHREREENUZRELNERENNRERREKE
(BJT) . BE—15EREKIEHEX (PTAT) AYHE BRI
HPNIZREE AMEXM(CTAT), RS —PERBESR
ARHEEETHHEERER, BEERREBRENS
SEFFE.

18.2.2 BriE4&E M5

RRIE 4B M3 A4 1.024VR £ B E A R A0 BB
ERIEAE.

176

18.2.3 (KINFELE M

fEAREER, BARESFNLERIS, SEBIKINGE
MERRFEMHHTRRTHREREEEMER, H
BRILIRESNELER.
XEARIIFEME FZ T HIRRE X FEREHX, 77
ETHNRRE SR . SREMINERZ, MREF
BHEEFE—EED), ATHB8BEATXR, EXREHMA
ARERIE. REBMNERETELERELINEHLEER
(#nFlash, BEMEMBMEFERS) , LUHREZKRINE
), XEIAHEERBTURE HXIER.

IR, BRBARRMEAEFRESLTALLERE, tbn
SAR, CSD%, XIoHIEERRIBREMXIEHE.
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r— =
—
—

CYPRESS HEREAEIR

thedded in Tomor

18.2. 4 R TT ﬁ%‘]%'f*ﬁi’%ﬁ%ﬁ*ﬂ’@‘i{%ﬁ%h#Eﬁrﬁﬁ —E

BT #E% (Bandgap) BRI, ©HTRMT = DEUARNIMORIR L ZE, — BA2AUAB BRI IR R
MEIZRRIE2.4UABRIRE. BREELTBERATTE SRR AR R i R

%AEE./AL%IE R I5 A R R AN EE TR B RV IR XL BFE) A 9uS, 1EiRIEAY

EE,UH.%/EH#%#JR HIGABES, AR R, B /B REEEMSEE A0US (BABI SR EIREE

2. 4UAHYEE R 'H&]ﬁ; /}IL%RJEﬁijIEg ﬂﬁﬁ%zzuA 1%_WF5%E4JET‘“‘ET‘I) FRA R E R REEINR18-1

AERREEBIAN, BT IRESBEE R EEIR, PR

3 18-1. BEFMEREHE

B FE 5 B BN BE ERZSEMER
12V £2% R EA AR R
12V 2% CapSense E#HE
1.024 V 1% SARADC i E
1.024 V 2% N1 — % EVLIMEE
1.024 V 2% BOD - &R R E
1.024 V +2% CapSense £ /B [E
0.8V +2% IMO - Sth4B4&3% =3 A L 121 TBR
0.8V +2% LDO- VCCDFIVCCABE =&
2.4 uA +2.5% R mE BT
3UuA +2.5% NEEETHHEREEIREF
9.6 UA +5% AYRIZIEE RBBIMORIRE R EE (IREF)

18.2.5 V-CTAT &3k

BEROAENRELEEESNEETER. ATRBRAGEWATEYE, XMTERERSELTMMUER. V-CTATE
BER—NSRE X (CTAT) BIEEE, BTk,

5T Foo°CRT It R E, -40°CE150°CHIE AN B EMLE T HTEER+ /-0%+ -15%.

18.2.6 IMO &% R &
XAMER AR AIREEIRHRZAER (IMO) BHEE— MBI ERNEERR. FIFBandgap B EHIEHAEREE
8% (PTAT) FiEE St % (CTAT) BRRIIEEZUREEBNTERECEAL2%MEE, WE18-1 k.

18.3 MtE

£ LmHiE, BERERRSARARERENSGEE, ILRERFEESIRMEDEFR (NVL) FISFLASHAP, XL
BREQAECHANESIEFEN, BRTEEFE.
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19SAR ADC #&1h

PSoC® 4 B1& T —MNEBRIBILREHIE S (SAR ADC) #iR, HUFEFENYE, REBERMNHAER. SAR
ADC 3R 4 ZoAmM (WE 19-1) : TRZEMAEE (SARMUX) i, SARADC &k, £EHE (SARREF)
BRI FTHES] (SARSEQ) &R,

AR EAE, SAR ADC $E PSoC 4 i SAR ADC #&3; SARADC 3& SAR ADC #3tsgy ADC (E 19-1) .

SARADC 22— 12 i, RAEHRZFERIX 1 Msps B ADC, HESLIIRIR, FEIRFEIRAMTIEE; SARMUX iiF SARADC
BIBTE, TTLUSINRERIS S E3kE AMUXBUS_A/ AMUXBUS_B. CTBm MiBEfE RS RIS SEES
SARADC KJ 8 INAIEBIEIE; SARREF AT SARADC iR M&EmEEE; FFITHIEE SARSEQ &% SARMUX
#1 SARADC, AI#EFk CPU£5M1ER TRUIX A FaERIEN BN, HAxtindESHTHE (b
KEHF)

SARADC #9589 MBEEZE— MR HEHIMENERE, TR ESHTEIRRE, fIMsREERFHHESH
Rifo

SARSEQ AEBNMBIEMFEIRERIZEMR TNE N RTE; BUAE, SARADC AR IGEENTME, 25%
—ANFEHES . HIRGEHEIRE T CPU LR, HAlEX CPU S 5MER TH A XE| UDB Mit—SrIIE. FHl%
422 (Sequencer) (WE 19-1) FNEFRE. MRFAEMFEIRTE; BPEEMANSERE, YERIEETER
A4 R B PSS .

TR EEESFSEIN, FAAPWAEE UDB RITFIKERSIEIIFF X (B3 SARMUX FEERIFF L) |, SRS
EEHRAEFE R, FLt, FIILX%ERS (Seguencer) thA[IEIT UDB RiFHl.

19.1 M

FEHEESEE: 1.71V-5.5V
=& 1 Msps RURAERZR
8 MNAEL BiEiE N 1 MENIEIE
FMBEEBMTINE:
o HMANESkBEIIEERTE AMUXBUS/ICTBMIRE ERRENERES
4 DNA[EISRAERTE]
ERHER: 1241 DR (BN 5 ROPER: 84A1/10 41
BIgiRARENER
K
R WE R
0 HERERENFRAXIFT
m BEREAWRG. B, EMZkE UDB MiESHA
0 BR. A X EEER
m EHBEARTS
0 BEiREERZEM
0 X 2" (1=n<8) PRIEESKREY
0 BEBRERBITHSTRE 16 LERE
m FEMSERE
o MEREEBE Vdda 5% vdda/2

a o oaaa
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SAR ADCHEHR

0 WHEEAHNAISERE 1.024V
o HEEEHE
i
PRI ST R P B
1B S A4 o B
B8 FEARN S
LS R P B
PSS o B
m AREEREANRE
o Rk
o XEHPREEERE
0 FIBLERMERTE, SR, BIR/EMMARRTKRFL
B HRERAEZE UDBEH— SR, MAFTECPUSS
m >RH UDB HI{E S H[#ZH] SARMUX
m >RH UDB HI{ESH#ZH] SARADC
o SEMEBRMFFILERE (sequencer)
m RIFERRN
o AISDHEE SARADC MEE B EMRINFEER

19.2 SAR ADC &5 HEH]

|
]

o a a

Qa

19-1. SAR ADC 1&ERHEE]

Control ’7
Configure
@ registers
::> AHB, DS
o SARSEQ
N
[a
o SARMUX Data .
& &Temp SARADC equencer
VMINUS

SARREF

| |
L | !
CTBm, Vrefs Ref-bypass
AMUXBUS
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19.3 SAR ADC & p4(EF
AEDBFERNSNAT:

B NB&AHER: SARADC, SARMUX, SARREF #1
SARSEQ

B SAR ADC R EIR: . RIIFEXFM SAR
ADC R

B RGIREER:
o FHEHER
o DSI#&Ex

m i E R

19.3.1 SARADC ¥

PSoC 4 SARADC —4* 12 fif, & iEiAEH) ADC,
PSoC 4200 2147 SAR ADC R4y 18MHz Bf, HF
FERZR AL 1Msps; PSoC 4100 25147 SAR ADC B
79 14.5MHz Bf, ERHERZFERAE 806ksps.

FER:

EENSHEN, BXFFRIHER

ESER: 12 (IR, ROPER: 84L/10
AL & O RAF R [E]

AREEMNRINFEERENX (EE, 12, 14

FF RO IRER

19.3.1.1 HEinlElMES R

PSoC 4 SAR ADC M T{EER BiFRHRRMESER,
A AEETE %88 SAR_CHANX_CONFIG RE &,

SAR ADC SRR T EE NN, EEFEXTAR
BTN 12 (EE . BIEHENMNSEE N —Vref ~ +Vref
B, SAR ADC AILUAEIEHIL (0~ 4095) . AFPTE
HEZEARMANESHEE S TR
SAR_CHANX_CONFIG, 1§ SAR ADC {ER SBimtR Rk
M.

Y SAR ADC #E B A RiRERE, ARTEIEREES
BB E 7788 SAR_CTRL kiE#ZE 6 #AE R iR «

180

VSSA. VREF, P2.1, P2.3, P2.58 P2.7. X%

R P2.1/P2.3/P2.5/P2.7 B, IETRY SRR AR T =
SER. EEFENRYUNBEEERBESRERN, B

BEfE R BIRAER, B SAR_CTRL[11:9]&#IEE RN 0; W
FRESER, BHRERTIER

19.3.1.2 #WMAEHE

RN S SHIE RN £ VSSA~VDDA SEE A,
EE, MABREEENZIRTFESEERE Vref. NRGIH
HWNBEEN Vn, ADC S EH [T Vref BF, N IEiwmi
NBETEE R Vn+ [ - Vref, BigERAESERITBE
AR

FETEME, Vn+/- Vref 7R VSSA~ VDDA S
Z M. flan, NRLIHEEE VSSA, MIEHEETEE
2 0~ Vref, MA2-Vref ~ Vref. BRIZIEETeEET
VSSA, EXMIFERAT, ADC RE—FHWEREZA A/,
R AEHMNBEREERT Vss, BT HRERRAF 11
NBEHE. XR—MARNGITF, ERHEN TR
HINA VSSA.

19.3.1.3 #mia RH#EREC
B AT AN R A5 TR B s RIS R

 ERFS/IEHS

B EXFFARST

L MER EE TS HRER, ReESIATSL,
HIFEY RIFELER A 16 i1; HHRMRERR LT SHEIE
B, A O RERLERE 1611, ARAEIHER
SAR_SAMPLE_CTRL[3:2]5 Al AZE S ERF B imEREE
BB ITECE

RIEFEREFE 16 (IFFHED. ERANBAT, BERE
X379, BMREFAER 12, HARMFSAsk 0H%.
ERARSWR. AXFTH, BRERNBBERAGR
F0EF.

12 {31 /10 fif /8 NI PR M T RA S EEE D EMEE
XA T 19-1.
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SAR ADCHEHR

Embedded in Tomormow

*19-1. HMERYFEAFTFRPOEMHEER

Result register

Alignment
Resolution

Right Unsigned

-

Right Signed

o=l oo oo o oy
(=] F NN PN o,

Left

— —
R EYIETEN] ENIENIE -
ron|lo o ol o o]

2
0
8
12
10
8
Fi
0
g

19.3.1.4 ZAimBIAIEFF

T [ER) SARADC faimiEiEiit}, S¥WMBBETGE. Sk (SNR) « Yo ¥ER, FERER 19-2, EHRIFERT,
SARADC B faigi NI E#EZE VSSA. VREF, P2.1, P2.3, P2.58 P2.7

%< 19-2. SARADC BYfaimiEIER A LR

BRIZE SN BHEILHE Saum e ESmif N\ ESEE ERFFR &KX SNR
o . +Vref Ox7FF -
HBig N/A VSSA VSSA=0 0x000 BaF
+2*Vref OxFFF

B xHFS Vref Vref 0x800 ¥
VSSA=0 0
+2*Vref Ox7FF

B BHS Vref Vref 0x000 ¥
VSSA=0 0x800
Vx+Vref OxFFF

HBig D= Vx Vx 0x800 =F
Vx-Vref 0
Vx+Vref Ox7FF

B BFHS Vx Vx 0x000 52T
Vx-Vref 0x800
Vx+Vref OxFFF

=5 HS Vx Vx 0x800 BiF
Vx-Vref 0
Vx+Vref Ox7FF

=5 BHS Vx Vx 0x000 BiF
Vx-Vref 0x800

*EHIEENK T, X SARADC fainiEiEs| VSSA R, & PSoC4 B LIESKT VSSARTTLRL, Friliinst RN 11 11
B EHIERT, SINGLE_ENDED_SIGNED {iI (SAR_SAMPLE_CTRL[2]) F#{EH, LELILRBFEE/FSIT
=S, %RHEE GEE: 0x000~0x7FF) .

EERIREHRTEE 12 ME, APEEHSEHBE VREF EEE) SARADC Mifain; AT ERERTEER
0~2*Vref,

AR ERIHENRT, % SARADC faimiEikE| P2.1/P2.3/P2.5/P2.7 BIEMTFENENR. BE, HESMHNFTHREM
BEER L AME, FHHRERMNANE 11 B, RAKMNESFEMRT VSSA.
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19.3.1.5 5@z

PSoC 4 SARADC BB MBEH X 12 NEmiE (B
TA) FAENEFRRY 8 /10 DR ¥R,

PFREEANE, FHRETEHMAE:

#£#A7/E] (sar_clk) = 2#EE (bit) + 2
SRIEFIFEEATE] (Sar_clk) = REATE+ 59EE (bit) +2

HECE SARADC A 12 U gz, RHEtE=4 (FRIAMED
B, BERAEERAEIRE 18 4 sar_clk. FEitk, %
sar_clk=18MHz B}, SAR ADC BIFE#EZE A% 1Msps.
R FIEFRERA SRR, thin 10 (/8 ALk, 1%
AR B E SR HTRE.

19.3.1.6 RFEASE

SEEERTETE SARADC 7ERHEEARIFM LB FRTE]. #id

Bl & F 7788 SAR_SAMPLE_TIMEO1 #1 SAR_SAMPLE_

TIME23, FRPRILUAE/MNMBIEIEE 4 FAS R A0 S AERT 8]
(FEE: 4~1024 4 SAR ADC Bf5f) .

19.3.1.8 SAR ADC _T1EAT/F

19.3.1.7 SAR ADC A7##

PSoC 4200 2+ SAR ADC HIRT 3R SEE A
1MHz~18MHz, T PSoC 4100 2% SAR ADC HgRt§hs5
RIE A IMHz~14.5MHz, HE&BI X} IMO H5515218Y
(SAR ADC IXZHE/INES)  a15E 1Msps BIRAEFRE
%=, APEEE RS (IMO) EEEXN 36MHz, SAR
ADC B4 EZ & A 18MHz; PSoC 4100 = E
806ksps HIRMHIRE, APFERRZNM (IMO)
&5 29MHz,

EBIAEHERET (44 SAR ADC Bd4h) -

B SHERA 12 (IR, BER—RXREHEEFE 18 I SAR
ADC B4,

B SEERJN 10 b, BEmR—X
ADC B4,

B D¥ER 8 [k, BEM—XIRHEE 14 1 SAR
ADC R,

RHEEZE 16 1~ SAR

19-2. SAR ADC T{ERtFE

e I

DSl trigger H

SsoC
sample

18 sar_clk cycles

State

EOC

Nex [

Data_out

X Data X Data

E 19-2 Fisr, DSI f&{ES (DSI Trigger) #ifikfE, EEBRAIRES (SOC) HESZAI, SEATJLA sar_clk.

7 12 (P ¥RT, SARADC ##idi2EE 14 4 sar_clk, ]

sar_clk *12bits + sar_clk CIRKZS G) +sar clk CIRZASF) = 14 sar _clk

SARADC RH#EZE 4 4~ sar_clk (BRIA) ; FrLL SARADC RSN RAEFEEH#aHEE 18 4 sar_clk B 4h/E HA.

LRMHTHET, SARADC &% H— M EkH{ES Next ({55 dsi_sample_done) , SARMUX &5 EhEEREERIE
S11#3] SARADC RUMI NI TRAERNGE# (FEFFIITHIES sequencer BIIEHI T, SARMUX B LB #hli, i£1&1E

£% 19.3.4 SARSEQ) -

182
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19.3.2 SARMUX

SARMUX 2—1MN &R % BRIERIEFETF X

SARMUX B EZ45MH T :

ERAENRE R AR

MEBER TR :

o VDDA <4.0V B, BEREITH, LURDFX

FESEEFE: 600Q (FAE)

AT SARSEQ. UDB s -i54!

SAR ADCHEHR

0 REBEMW RO 2) WELES
mERRSENALES

o £33 sarbus 0/ sarbus 1 B CTBm 55
GREARBIR, FiEEER| IMsps)

o AMUXBUS_A/AMUXBUS B GEEARHR, T
SEIAE 1Msps)

19.3.2.1 RMEH

SARMUX BiF &%, AI# SARSEQ HEHRFKIFFIHE
#l28 Sequencer #&£F] (NXEIRFIUTHD  FEI=H
8 DSI#5#l. FEFsHIF DSIEHI T B IEm HisHl 5

FEEBME %, APABEEESER SAR_MUX_SWITCH_HW_
- VDDA>= 4.0V, AIXFBEER, HERTEE CTRL HIREHHEHINIRFRIZ 755 . EARRIEHIT %
f# VDDA T, AXREBFEMEHIEES, WE 19-3.
BRI
19-3. SARMUX FF %k B R [EIRy=H e
CTBm SARMUX
Port0 O Firmware Only Portl Port2
|0 b 5| @) N | S @ Firmware + DSI E|o b ¥ 0 N =S 5|90 b | ®)\ N | O]
o|O|0O|0|O0O|O |0 (O . (| NNN|NN|N|N N
ajajaojojajajoo .F|rmware+DS|+Seq aloajajajajajaja ajojojajojoja o
NP YN YA AMUXBUS A ir-~Ir-~NIr-NIrNir N IZNIZNIZNIZNIZNIZ NIz
pdip<psib<ipIp<ipdl AMUXBUS B [ ST L] (SR LT ET L]
A A1 I dIA dJh A 1L Rk 4] TS TSI TSI I T T T T TS TS T TT
LPCOMPQ
e L X G|
L—— vminux [;] PS[G]
LPCOMP1 {@-01<(P3[5]
—vplgs [:] P3[4] E)U
L—— vminux [7] P3[3] a
{0-01<P3[2]
{@-01<P3[1]
{@-ot<P3[0]
TEMPO
©—temp
Vssa_kelvin
CSDO
sourc
sarbus 0 shield b |
sarbus 1 csh [7] P4[3]
cmod eor<P4p21| §
CAP e-or<Palt]| F
SENSE | fee<P
iout
iout
SARADCO
L— vplus
vminus SAR
ext_vref

Flsdl: EitiEs 5T, SARMUX FFXH SARSEQ #ERh gy Fi5#I8s (sequencer) #&4l. SMEBEAIIENLIEE
B ETRGE, E—MEIXA, SARADC AILL Bz NMEE, MEAE CPUNES. FEIENR, HTES
AN XA FFES], TLE 19-3. SitkigslEFREXMNFFSS: SAR_CHANX_CONFIG, SAR_CTRL,
SAR_MUX_SWITCHO, SAR_MUX_SWITCH_HW_CTRL. ¥ EiFS £S5 HFSERET: 19.3.8.1 SARMUX &

WAk E.
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REEH: FiEHARAT, APTBEEESFSX
HiEEH) SARADC BIE# (VPLUS) /faim (VMINUS)
YEIE; B 19-3 & SARMUX G AN FF L1977 LRI H
fltn, ZEESERXT, SARADC BIIE s NTT Sk E
ERIENERAES, MEFTHEHIAN T LU0
RERT. B2, SBENTHEYIG, FE CPUKNES
=l StiEslaREXEERE: SAR_CTRL,
SAR_MUX_SWITCHO,
SAR_MUX_SWITCH_HW_CTRL. ¥R EiEE£5%H
EIERET: 19.3.8.1 SARMUX I RHEE.

DSl #&4l: ZEtIEHEIFAT, K8 UDB & DSI 554 &
BEIBIENRITE] SARMUX FFE. BT —EBFHAE
TR R FF K5, DSI AT US4 K %3 SARMUX FF
X. Bk, DSIEFIAFRSHREEGI—H, LU EM
FENANEHESHITENNE. FAEEIFS2E DSI
EREY: 19.3.9.1 SARMUX 1SS RS .

19.3.2.2 HEHUAZEIE

PSoC 4 MINEEHIEZERIEEREMN. Bid SARMUX,
ATRUESR BSMERVERD (B0 2) FABRIESHLNMANE
#£ZE SARADC. f5lan, CTBm Miti{55 &3 sarbusO #n
sarbusl ATLLEREE SARMUX; [l 2 JhELfth B RIS
S£53 AMUXBUS_A/ AMUXBUS_B i A] LUEIEE
SARMUX; {BEZ2X#HSEmMEFHEE (RASTERE
AMFEBRE, FTEFKMNFHEBED .

ETRENEB—LERRG, REMFEFHIERER
MEZE.

19.3.2.3 SPEBEHIA

tnE 19-4 FiRr, P2.0 1 P2.1 fERES XS BIEREE
SARADC HIIEfaik, FNFFRHE, XA MR
Fol, & DSl (LE 19-3) . BR, MRFE
P2.1 #1 P2.2 {EAES IR, (NAIfEARKHE DSI =),

19-4. SMNEREBISIAN

© Switch open or don’t care

@ Switch Closed

AMUXBUS A
AMUXBUS B

LPCOMPO
vplus
vminux

LPCOMP1
vplus
vminux

-
aeaan
B ][

ST

NN

SARMUX

51

TEMPO

temp
Vssa_kelvin

CSDO
sourc
shield

sarbus 0

sarbus 1

csh|

cmod

CAP

CSIDAC1

iout

CSIDACO

iout

SENSE

SARADCO
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19.3.2.4 F A AMUXBU_A/AMUXBU_B A%

YA 19-5 Ff7~, P0.0 #1 PO.1 {ERE 4 *ti@Eid AMUXBUS_A 1 AMUXBUS_B i&3£%| SARADC WIEfads, FHERT
SARMUX ZMIFF k. REFXHERSFEFTANFTERS, TEFKNFMEBERIE, FRERETEERE
1Msps. @ARiKO 2 T7H, THEERFEE AMUXBUS_A F1 AMUXBUS_B k{5 ERE R

19-5. RE#EHLELZ AMUXBUS_A F1 AMUXBUS_B HIMIA

CTBm SARMUX

© Switch open or don'’t care

Sl © Switch Closed

AMUXBUS A
AMUXBUS B

LPCOMPO
vplus
vminux

LPCOMP1
vplus
vminux

TEMPO

temp
< Vssa_kelvin

CSDO

| sourc
sarbus 0 | shield

sarbus 1 )§:é§ csh DRe P4[3]
cmod Paf2]| §
| CAP P4[1]| &
SENSE P4[0]

iout

CSIDACO

iout

SARADCO

vplus
vminus SAR

ext_vref
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19.3.2.5 & CTBm %L HIN

A& 19-3 Frir, CTBm #iHi@1d sarbus0/ sarbusl RTLLEEZE SAR ADC. & 19-6 BR/R T —1MNEEM AR (opamp)
BY% H anfaT @it — 4R sarbus EFER BiEER A SAR ADC; HAiREEZE Vref. B 19-7 R T #1 opamp BYHH a0
{18 sarbusO F sarbusl EHEE|E S HER A SARADC. XL FEIEMER T SARMUX ZIMNFFE, NS RIFR
RIHEILE IMsps. BEEH LHANEERASE AT ATSNARMBESER.

19-6. kB CTBm Mt g9 ({REF—4R sarbus)

SARMUX

Port0 © Switch open or don't care

@ Switch Closed

AMUXBUS A
AMUXBUS B

R

OMONOMOTO!

LPCOMPO
vplus
vminux

LPCOMP1
vplus
vminux

TEMPO
temp
Vssa_kelvin

O CSDO
sourc
sarbus 0 | shield

sarbus 1 )3\:‘(.- csh F’4[3]
cmod| P4[2]

| CAP Paly)
SENSE P4[0]

iout

Hod

CSIDACO

iout

SARADCO

vplus

vminus SAR

ext_vref
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Port0 @ Switch open or don’t care Portl Port2

@ Switch Closed

AMUXBUS A
AMUXBUS B

N
(]

E@z=pRE=c
SIS

LPCOMPO
vplus
vminux

LPCOMP1
vplus
vminux

TEMPO
temp
O—— Vssa_kelvin

CsDo
Sourct
sarbus 0 shield

csh P4[3]
cmod P4[2]
CAP P4[1]
SENSE P4[0]

sarbus 1

yuod

CSIDACO

iout

SARADCO

19.3.2.6 EEIEEISEHA

PSoC 4 8 — 1R LiREMERERR, HAURTREEERMETEENRE. T8 SXREERSRESHITRERN,
SARADC XA fE F BimtRs (EEDRAT, HRERTIER) , MFB 1024V ZHSERE.

WE 19-8 iR, REARBRESAIHMIREHZE SARADC HIIEIRIA, BEAFXALUED sequencer. sl DSI =4l

AR 88 MUX_FW_TEMP_VPLUS fi (SAR_MUX_SWITCHO[17]) , RJLAfEREIRE & R=RIIG H it iERE
SARADC HJIEdm; ABRIZAL B VB W E R R LR R RS
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© Switch open or don’t care

@ Switch Closed

CYPRESS

Embedded in Tomorrow™

AMUXBUS A

AMUXBUS B

ERS
QS |F'£’$’$

LPCOMPO

vplus
vminux

LPCOMP1

vplus
vminux

sarbus 0

O]

temp
Vssa_kelvin

O]

sarbus 1

P4[3]

P4[2]

CSIDACO

SENSE
iout

yuod

P4[1]
P4[0]

CAP

iout

vplus
vminus
ext_vref

19.3.3 SARREF
SARREF #&HRE FE4F N T :

B SEBE%T: Vdda, Vdda/2, 1.024V #F (Bandgap)

(x1%)

B FRSEHEENRNEGHRES, AERAISEBEENIEEIEESN
19-9. SARMUX 1RIRHEE]

P17 K

Vref_ext / bypass cap

VDD —————»

VDD/2 —————»

Internal 1.024V Vre;

XNN4THHVS

Reference

SAR

SRS ERE

buffer

SARREF

188

» Vref for SAR ADC core
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19.3.3.1 ZBEFHFEEL

SARADC HJ&£H [ i£IFHE B SARREF % g%
FERSFNFF KA. BBl EFFEE SAR_CTRL[6:4], fF
SARREFMUX iZ 2N T~ BB JE

Vdda

Vdda/2

RBERENNEBSERE 1.024V
EIZE| PL7 BINRSERHE

19.3.3.2 ZEEHAZRE

FBJ£ 1.024V. VDDA/2 #1 VDDA 7E{E SARADC )&
EHBEZH, £ZTENEE Reference Buffer. iE+E

#* 19-3. SEBEN TIEMEMRAFRERINFIT

SAR ADCHEHR

B PL7 ERBEERESZRER, ARTHELERLE
ERINPRARTESEES LURFAENBRS.

MR BEEFINBSEFES, SARADC RIRHEERZE
AR EEIAE 166Ksps. flan, HAFEZRER, F
FEARHSEBRR 1.024V B, SAR ADC BIFR AR
3MHz, H{ERINERSEBER, HERPERE—NME
BA. ATLURITIRE SAR_CTRL[7]RIEAESKE S

TRIETHER 12 Lo iR. FTENSZHREZERT,
SARADC WS TIESAZRIRIEER,

] . ] . HHE = =
RERSEBE 1.024V (EEKER) 4 0 Yes 3MHz 166Ksps
RERSEBE 1.024V (BEKER) 4 1 Yes 18MHz 1Msps
SMEREEBE 5 0N NO 18MHz 1Msps
VDDA/2 (EEHER) 6 0 Yes 3MHz 166Ksps
VDDA/2 (BEEHEE) 6 1 Yes 18MHz 1Msps
VDDA 7 0/1 Yes 18MHz 1Msps

AESEBE 1.024V WEHFBEIEFARNZRBEEMAR, TREATEAMBRSEKERT, NBESEHE
1.024V BB EIATEE. MREFANMRENTSEHEZRNISEBE 1.024V, SARADC FIERFERTHIFHRAZR

SEBE 1.024V RBFRES.

% 19-4. AESE B E B FIATE

AISERERSRER

AiSEHEERFRERXE

fEASMBEE (1uF)

2ms

fEMSMEREEZ (100nF)

200us

19.3.3.3 WMAHBEEREMSZEBE

ER B BN E R 1% 7E VSSA ~VDDA HISEREIA . HINE
ESEREIRS Vref 12 MRE]. 2R FIREAA Vn,
SARADC §J&EH[EH Vref B, MIEMNTEER Vn+
/- Vrefo XMREERTRIEMESER.

19.3.4 SARSEQ

SARSEQ B2— 1N ERFFIIEHIZE, AILLB iz
SARMUX flOR IR IRIE, FIRMFRERERREES
REFRAESD.

SARSEQ AT AX | EiE:

B BEihiEH SARMUX KIEMEEE, mMEE CPU
F.

PSoC 4 BRI ARSEF M, CHE%RS 001-86886, hRA *A

B %% SARADC (42 IEAERTE/EEBEE)

B 3EU SARADC #£#8iE, HMMEILIE CKEL.,
SEEERNEE)

B MR BURHNE R RTE, AIfF CPU REHIKE
RIA— XIS R

EEIRE:

m 8 MBEFRMFERE; £XF CPU B5BAT, B
EhiEFEREIRIE

B AEFEAEERERRIEARE (8 9 NMEE) #iT
(B B AR IR

B FBEEE:
0 MIANESREIBEREZANIFES (AMUXBUS/

CTBM/REfER%&R)

0 4 ANAIBLE RIS EERTE]
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0 ESYR: 12 L ¥R EOA) ; ROHER:

8 {1/10 {3t
o BmEAHESER
0 FEERKED
B AL
o BRER, AEERSESER

0 MEESREEMTHFESH GPIO EMEMA
0 ¥ UDB #IBHYE E ThRERR R Al &

0 K&
m BHRFEY
0 FEREGREM

o XX 2" (15n<8) PMRIEEERFEY

0 BERERAITHSYRE 16 LERE

B BRI TG R

0 EXFEHARTF
n BBMERFRFELESFSR (working register)
MLERE R (result register) =
ARl
P HRTT AR B
BB T FNAE N A i
BEEER NP (FEREE)
AL R L
RSN B
m AEREMNFARE
SIENCS 1P
0 XIFREEREINEE
0 FIECESRAERTE]. . BuR/ESRAERT
KE

o a aa

]

19-10. SARSEQ 1&EIR#E[E

SARSEQ ‘
AHB BUS interface < >
Result Registers
»|CHAN_RESULTO
Configuration :
Registers
»|CHAN_RESULT?
INJ_CHAN_RESULT
: > STATUS
o Sequencer logic
& & state machine = RANGE Conb
fm—] | — = | [ com]
& = 2 : RANGE_THRES
s 8 2 Accumulate/Average — : g
e E SARADC IAlign/Sign extended g = -
aveusae |G 8 E [NTRMAsK
3 ©
sarbus 0/1 £ 2
™1 3 8
Temperature Sensor L5
Saturation
SARREF § aQ saturate_intr
® E HIE
2 2=
PL7 H El 2
v L
. KEHIEE. 7 DSI 55 ER=
19341 FFH ERTIER. DS ERIEAT, 59
dsi_cfg_average REREFRERFIIEH.
SARSEQ &R H— 20 (IR R, BAFEFR, 7
PBITKRENEE., R ENEEREFTST RBEHIT AVG_CNT FE (SAR_SMAPLE_CTRL[6:4]) RET

. APRTENEESEFEE SAR_SAMPLE_CTR K14,

EEERTHERT, APREEE AVG_EN i
(SAR_CHAN_CONFIG[10]) ) R{FsEENMBERETE

190

REHEEFEHRERE (N) .
N = 2AVG7CNT+1 N = [2256]

5, M AVG_CNT=3ft, M N=16,

PSoC 4 ZRFARSEF M, XIS 001-86886, hRA*A



LR P EWERERT, APTEEIRE AVG_SHIFT
i (SAR_SAMPLE_CTRL[7]) , SRITZERHFITRAIR
Fiy,

MEFMNENBEHITKEEZE, EBMIEEHAP,
SARSEQ #xHZBIEELMIT N RREE, BRXRENE
REIFSTREHITEM. NMEEMZE, B
MEERIITHAR T FERERDPHRERA 12 i,
N R K{EH 256, FTLd 20 (UM BRMBAEEH .

&R AVG_SHIFT (SAR_SAMPLE_CTRL[7]) &N
1, BHESMBMEAT AVG_CNT+1 (53 FH1E,
& AVG_SHIFT (SAR_SAMPLE_CTRL[7]) =0, &
HaERBHIRABA, LUFEEREHRE 16 LEF 7SR
th (ARAI#) 0 F AVG_CNT-3 i KA{E) - thmt
23, MBERMERBAT 16 (AVG_CNT>3) , LR
NEERIFHE LT AVG_CNT-3 fi; 05 AVG_CNT<3,
NEHMERTER. BEEFTENRE, XMERTKE
PIMERATgEStLHIEEE X, BRIEA A
AVG_SHIFT i ¥ 1.

BOE, HMEREEE 16 fHiddSEEP. F=:
KEHTRRZER 12 Lo ERNA5T, il
RESOLUTION fi (SAR_CHANx_CONFIG [9]) #A
LEFT_ALIGN fi (SAR_SAMPLE_CTRL[1]) F#i2{EfA.

19.3.4.2 EGERT

SARSEQ M#F7EJ CPU 5B R T BN REFES
L TBREELLE:, BENEERN. ETREESBIREE
2778 SAR_RANGE_THRES [ RANGE_HIGH FE&

(SAR_RANGE_THRES[31:16]) #1 RANGE_LOW ¥
E& (SAR_RANGE_THRES[15:0]) .

HEMBERNERERBE —EXRMER, HHMLATRR
REERAM R (RANGE_INTR) . FAREE
RANGE_COND (SAR_RANGE_CONDI[31:30]) fii#fT
INTEERIZE ML FH.

0: ££3R1E < RANGE_LOW CNFTIREIE)

1: RANGE_LOW <=£5R{8< RANGE_HIGH (ETRE
=Y

2: RANGE_HIGH <=4%1& (ST LRHE)

3: ZER{E<RANGE_LOW || RANGE_HIGH <=££R1&
(ETREHEZSM)

KT BB s ET YRR,
MR BT ET .

19.3.4.3 XVEHIRTZ

SAR ADC {5 B ARTFEEIRER, XA LIERITH
ARSI ERAAE RS R . FERFHITE, SAR
ADC RS NHERIEEN T ESFE (working

5% 19.3.5.5 HHEE

PSoC 4 BRI ARSEF M, CHE%RS 001-86886, hRA *A

SAR ADCHEHR

register) H; —BEXRFIETER, HRERSHIEINE]
HENBIENSEREEFSR (resultregister) F, LIFNH
FEFFIEE. ELATRMSERAET, REFNE B BRIRTE sk
FEERRERER, TN, EXMNERERSWEIR.
BRAENRIESS, BMBREHNEANSFESKNITREH
"E; BABERAESEERNIAEFIF, TFE
I eE R ITIE R TF

19.3.4.4 FHENIEE

MABESHMBERN, BEFRETEEFHMN—8D.
HA N ESHITEERRSE . iR, flm, 528

BEARISRAITIRRE. BR, MR SARADC TIET
ESERAT, FREAREFNERMBEOREER.

BANBIEX BT HIRE INJ_START_EN fi
(SAR_INJ_CHAN_CONFIG[31]) 3kfii%, HHHHE
RN L X E DSI Bk, BT REmE 28R
%, FRCAEAS 3R mAnias A B

B AATLRE 258 SAR_INJ_CHAN_CONFIG KEEE
BAEE, HRESXNSHMBBEEEN. BABRELHF
IR

m ERES
W RRE SRS

N SHEREIE: 1260 — FHWE sHUL0M — KH
W 4 FRAERTIE R

m RTH

N IR E SR

B RNBIEERRE R E INJ_EOC_INTR

B NIERIEFERN A B INJ_RANGE_INTR

B FENEEEFIAM BT INJ_SATURATE_INTR

B FBNIEIE SN G BT INJ_COLLISION_INTR
BNBEMRI MNP EFFRIA=Z: SAR_INI_
CHAN_CONFIG, SAR_INJ_RESULT, SAR_INTR,
SAR_INTR_MASK, SAR_INTR_MASKED #1 SAR_
INTR_SET.,

BEIIgE: AR RURAIEX INJ_START_EN I (SAR_
INJ_CHAN_CONFIG [31]) E 1 fi % SHAENBERIR
¥, iR, MRE—MIEEEHTT, HEFRTIRE INI_
TAILGATING (SAR_INJ_CHAN_CONFIG [30]) =11#
gBEREINEE, M INJ_START _EN{REYRTELERE A
fFEREFRN BB SR TSR IR, MR~ AAZR .
R YATRAFEHIT (SARADC A TF=HRE) , #+
Fee TIBEINEE, M INJ_START_EN$Z&#ZET—4H
BEREAFRBABE; AXMERLT, BZIEE
RIhkE.
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LIBREINEEW L, SARADC & F=HIKAR, BB
B RESE S BIIT. HBREINEEEEELE, SARADC
EW?EMEEE’\JHEN, LA RN IBIERE RIS 5 HaT
BT A SR, FA A —ANMENIEIE A AN B

INJ_COLLISION_INTR; EXMIFEAT, HMABENE
BFHHEIREIEERENIT. BE—FMER CBE#H

Fib) , AtBENT—MIETEES SRTHTRIAA

=
==¢# CYPRESS

Embedded in Tomarrow”

¢

BB EMR, HE— AR
FW_COLLISION_INTR 5% DSI_COLLISION_INTR; £
RMERT, HitBBREEEiER RN BETE R
BT, ZeEREAM~E—ME. EFEIEN
=, RESHLNK DSIfL (REMERK) BN
WAEEAER TR =4 R b

E 19-11. EABEHEREINEERIZE

B 1

ETHERE
BEiTHENE T

el o Y R i
HifzxE, S E
HETRAR I

EREREINEER, FE—TRR: AT AR
FEFHRKEE. MRAABENEbEEREHIS
FEMRE SRR E, TUFIEER

BANBESERAEIRGE, mABERERERPE INJ_EOC_

INTR{Z (SAR_INTR[4]) &#E 1, INJ_START_EN
fii (SAR_INJ_CHAN_CONFIG [31]) #i&R; #hifsk
SWIRFASFEE SAR_INJ_RESULT BY4z[15:0].

ATHEHE
BETERNT

o8 o i it i
fiFERlE, A SR
HHTRH IR

PR Rl
INJ_COLLISION_INTR

S TR A~ E
ApSE gy

(FW_COLLISION_INTR)

FHE A E TR
FEi

(SAR_INTR[6]) . INJ_SATURATE_INTR (SAR_INTR
[5]) #1INJ_COLLISION_INTR (SAR_INTR[7]) Z{it

¥l
TEEET

—MENBIE A E SR IR RERI B

¥, Hrhi#iE 1. @8 3. @B 5 MiEiE 7 #fteE, HEB
BANBERER IR fERE.

32 iIEFE SAR_INJ_RESULT H{I[31:28] 7 HIZ IN

J_EOC_INTR (SAR_INTR[4]) . INJ_RANGE_INTR

192
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SAR ADCHEHR

19-12. EEAERFE BN IBIE

Regular scan
Channel 1,3,5,7

Injection

Channel

Regular scan
Channel 1,3,5,7

Regular scan
Channel 1,3,5,7

INJ_START_EN
INJ_TAILGATING=1

INJ_EOC_INTR=1
CONTINUOUS

BEEIENZ, MREFRR SARADC #E1E, M{E
BERIFERNIEIERY INJ_START_EN {i
(SAR_INJ_CHAN_CONFIG [31]) £#7EiER

19.3.5 Hhl

ETRIFENLE SAR ADC FFEFBIES: RS
Wi (EOS_INTR) . it AlT. A, HmARiEs
HreER el FERN G BT R e AN S i, A BT
EZF2E SAR_INTR_MASK Hrifxt R — > s i R e 4L ;
MERBAIZA 0, MM TEEESSHZME. LR
iR 1, #EENMNTEESOTFERRSH, SAR
ADC IS5,

£ SAR ADC WITHiBRSIEFF, NMAEFIZEKIES,
RiZE LS 1 5kE .

Z75 28 SAR_INTR_MASKED &7 7 sh B S thbf 57
WALZEESMER, ERATHRERAIPELE.

F 778 SAR_INTR_SET B EmENAS 13K
A& R P, FHEREIIEMVER.

19.3.5.1 F#gia5 487 (EOS_INTR)

FRIMELEERT, SARADC /24 — ML R i
EOS_INTR. A FESEEIRR RS I T,

FAAA@EEIEE EOS _DSI_ OUT_EN fi
(SAR_SAMPLE_CTRL [31]) 3ki#=#] EOS_INTR 2%
FZEXLIFE DSI Bgk; MRLE, M EOS_INTRIEE
DSI Bk HRIFEN RGP ER. XL E RS
FHIEERIS S sar_dsi_data_valid {R#F—3

EOS_MASK {ii (SAR_INTR_MASKI[0]) 27 EOS_IN
TR HIR#EL. EOS_MASKED {ii (SAR_INTR_MASKE
D[0]) &7 T EOS_INTR 5 EOS_MASK ZiE5MLER.
AABATG#ATEE EOS_SET £ (SAR_INTR_SET[0])
ISk =4 rhli, MAEZE SARSEQ 1 SARADC %5,
H B HIERIDIR .

PSoC 4 BRI ARSEF M, CHE%RS 001-86886, hRA *A

INJ_START_EN =0
Fill SAR_INJ_RESULT

19.3.5.2 @ HhF

FEM— X, SARADC 4 — N LE R Ry
EOS_INTR, #RRIkA EOS INTR {1584 1, EIRBEHE
B REER, ALl OVERFLOW_INTR 544
P, HERRMNBESEES.

i ST OVERFLOW_INTR AT# OVERFLOW_MASK
fiI (SAR_INTR_MASKI[1]) fiFifk. & OVERFLO
W_INTR 5 OVERFLOW_MASK {i[iZ48 5 & R R 77
7£ OVERFLOW_MASKED fi (SAR_INTR_MASKEDI[1])
. Bidx OVERFLOW_SET i (SAR_INTR_SET[1])
51, AR E K OVERFLOW_INTR, HAJSER
HFIIEF VIR .

19.3.5.3  ASEf

Y SARSEQ Bt FHAIEHIMNEiEd, — M FHrm%

(MEMEET) 57T . BAXNEFENFARIEER
TR REA LB A, SARADC I§/=4 —4N
S TR T SR I AR 1 it il & VTG S IR T, 7E3E
EEMAERT, XML RTEEMRMELE.

S RRTEIE 3 T E: E AL IR
(FW_COLLISION_INTR) , DSI fili4 3y
(DSI_COLLISION_INTR) Fl#BENIF@iEH3S it
(INJ_COLLISION_INTR) . ®R#AE SIS 72

SAR_INTR SR##A IS TR KR,

AR HDSIMARBEARMAR, BIAS~E
DSI_COLLISION_INTR (Il DS| it 5B &) -

X = Fho s ch BT AT 1 5 7788 SAR_INTR_MASK S iy+E R
IR ; H5%E 72 SAR_INTR_MASK 8N R fi2
BENLERBERELESERE SAR_INTR_MASKED RI#8
Mg, UAERELIE, HFEFERE SAR_INTR_SET
FIAENALE 1 AT AN AR R lT, BRI
I
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19.3.5.4 FHABEIZHLE TR BB
(INJ_EOC_INTR)

LBANBERERE R, BHETE—NMEANRER
HRESRAPBT IN)_EOC_INTR. ERAIEFENSEE

SAR_INJ_RESULT HiEBHIER, B RAERRIL PG

AR MR{BANBEEME—MIEEHIT, W SARADC 7E
FEHE Rl EOS_INTR HOEIR FF A xRN BE 1 T4 ik,
AR IRANRER 2N —E5.

il INJ_EOC_INTR B4 INJ_EOC_MASK {iL
(SAR_INTR_MASK[4]) F#E. #Hi INJ_EOC_INTR
5 INJ_EOC_MASK {248 5145 REMAE
INJ_EOC_MASKED {if (SAR_INTR_MASKED[4]) #,
UGB AR, 3 INJ_EOC_SET i
(SAR_INTR_SET[4]) B 1, thmlfiik shikh
INJ_EOC_INTR, HAFF{EE R FILeIiE.

19.3.5.5 EJ1ER T H B

43X SARADC fEgE T3KF1, EAXNFRASH R, N
AR R X LB E A, URERRTIRES
FEMEER. HEFESHERYEAEFHEARNKE
B (MEBRERBIER)

BB P ETRT AR 25 7788 SAR_RANGE_INTR_MASK
FHR RANGE_MASK i (tfrigE AN 0) Rk, H5F
7288 SAR_RANGE_INTR_MASK HI#E M8 5%
RIRGEAESHEE SAR_RANGE_INTR_MASKED #ItER
i, Eik, aRITRA RANGE_MASK L FA 0, H
BMERN P& ER, ZiEZE NVIC ) SARADC {5

SAS.

LIEFEE 7SS SAR_RANGE_INTR_SET MRS
18, AT MR R A EMEAR T B, ERS @R ER
[oan

BMBEHE— M EERNFET (RANGE_INTR #1
INJ_RANGE_INTR) .

19.3.5.6 (AR B LT

SARADC BEf—REkfE, SFT—RIBMEN. X
AP A £ R, RRZBENREEETHENS
PETHTIRER LRE. REFWEZ P EIE AT LUE
BRFLIRERER,

HiBEIRSE 10 {3k 8 L PRAY, HSFK2H.
IFENESRERZ G R ZATHT. Fretamn
PETRER, KFHENERAT—EFT LRERT
PRIE.

—BRHHIRIEM, SARADC mia 3Bl =4 i Fniem -

W7, B MBIERIEMN T RIS RS
SAR_SATURATE_INTR_MASK #H R #Y

194

SATURATE_MASK fii (LR E A 0) Filk. tEFEMN
rh i SR SATURATE_MASK 1B 54 R HME
%752 SAR_SATURATE_INTR_MASKED HYHER .
FEit, IRIFTRH SATURATE_MASK iifA 0, i
FAe M i & 4 B, %1% ZE NVIC B9 SARADC F{ES

LN FATEFEEEFES SAR_SARTURATE_INTR_SET Y
MRS 16, AIFEERIBERFRN P, HA]
F BRI FAIEIE -

19.3.5.7 B EIRA)

%7728 SAR_INTR_CAUSE 812 7 SARADC HgiTHE
R, FPETAR SIE R AT LB 1R B 7 28 R 9l 7=
& TR RIR

#7785 SAR_INTR_CAUSE WI{i[7: O|WES & EE
SAR_INTR_MASKED H{i[7: O]#H[E], INTR_CAUSE
BIGL [31: 30] 4352 8 MFBER EEAMIANE RN AT
AL, HABIR%H7EE SAR_RANGE_INTR_MASKED
#1 SAR_SATURATE_INTR_MASKED =] 8 {M&iE+H
NALZIESAE GENIBIER INJ_RANGE_INTR F1INJ_
SATURATE_INTR B&5M) &

19.3.6 fil%

REYUMEA BB, HNEAEAFIRIIE; SAR
ADC ¥ 3 Mk 753 : A%, DSI A1 EELEft
%, FEAT:

B RtiE . HNAERFE FW_TRIGGER i
(SAR_START_CTRL[0]) B 1B, IEBE—1ERE
k. PERA R BERMA, AIflA ST EREBIERE
. HPAHESEMET, SARSEQ &7&/K
FW_TRIGGER fI#HiREIFRAERN, FHFT— %,
R SARADC # 2, N FW_TRIGGER {i&#sz
ZIERR

B DS| fi%&: DSI & 2K E DSI BI{E= dsi_trigger
FEEHIf% . dsi_trigger B] LA#IERER) TCPWM BY%
W, AT#EESESE GPIO 5 UDB. i1, UDB
PAT— MRS AR E EHFF, #MoEm% .

B OES ML BEKHI®E CONTINUOUS fu
(SAR_SAMPLE_CTRL[16]) , AILUEEES AL .
XML R T, SARSEQ ¥ EHT. ELLMH
ITHE, —ELTICRES. ERENEES, Rt
%% DSI MMABARIER, BEEHE 1 W
FW_TRIGGER {i1§ & T — MWL RIS IR -
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BYARER—Z, AER—ITMEHR. AR DSI
A FRHMARNLZET, MRATLIE DSI LT
PIT—RAM, REBNREMERIT R (EE
FE—NRERMA PR DET, ARBEET) . 3
DS| fil & AL A E]AT & £ B, Ml IS ARt
FIRT4LIE ([EIRTF=%—A DSI fit & B RSS i, HHsE
HEIET) .

LER L BT L WUECERT, AT ERREHFT
A4 2287 14 SARADC B EIHAGE %1 SARADC FF
ERHAE. X DSI A& #EER, SARADC FFIARAERIAT
BN RBTRAEE (W DSI MLREST) .

19.3.6.1 DSI| L E

DSI F#: SARSEQ /Y DSI #0005 AHB BH[E 4.
MR DSI k{555 AHB BT A RS, NEERARS
A RRIIMEIL (BN ; RERP, NESHA
BAIRER. WTFEES, RSRLAALHM, LU
%ITFaEM. DSI_SYNC_TRIGGER {i

SAR ADCHEHR

(SAR_SAMPLE_CTRL[19]) FIs#IE$hh%k 22 B
Ei%. {BE DSI_SYNC_TRIGGER £ DSI Bk Hfi %
SEMMALTEE (TW) MitkERR (TD .

DS| iz ¥ AFALUEE DSI_TRIGGER_LEVEL
fiI (SAR_SAMPLE_CTRL[18]) ki DSI fili% Jafioh
AT B TME. INRZBEFMEA, 4 SARADC TR
—X1HE, R DS MELESMASHEE, MEXHFR
—ANFEEEE; IMRIEPEL, DSIMAZESNE—
ANBoREAN, &3 EARIENIER BT AL A — R

fEiARIE]: M dsi_trigger B ZE SARADC #IiBENF AR
HEE—ER}E, FE DSI_SYNC_TRIGGER {i (SAR_
SAMPLE_CTRL[19]) #1 DSI_TRIGGER_LEVEL £

(SAR_SAMPLE_CTRL[18]) MEEAREMARE, H&x
KETENEIRRIL TR, PR Al ko8 A9 B E) B pRL K
FreikatiE), BUE—MEFLY.

4 SARADC # %M (ENABLED (SAR_CTRL[31]) =0)
Ff, DSIfZIEREER.

#< 19-5. M dsi_trigger B ZE SARADC #1801 FH 16 K A¥ 8 5 X B[]

DSI_TRIGGER HIS A& EETE

EHEL
DSI_SYNC_TRIGGER
(SAR_SAMPLE_CTRL[19]) =0

fEEEES
DSI_SYNC_TRIGGER
(SAR_SAMPLE_CTRL[19]) =1 (Bkik)

fian .
DSI_TRIGGER_LEVEL
(SAR_SAMPLE_CTRL[18]) =0 (ZkiA)

1 clk_sys*+2 clk_sar**

3 clk_sys+2 clk_sar

Bl
DSI_TRIGGER_LEVEL
(SAR_SAMPLE_CTRL[18]) =1

2 clk_sar

2 clk_sys+2 clk_sar

*clk_sys 18 AL $hE HA
**clk_sar ¥§ SARADC B4t £

#* 19-6. WMMAESHIEXK:

R R

B3R

AR (TW)

MATREREEMBA, THEHENT .
4 DSI_SYNC_TRIGGER=1 B, TW >= 2 clk_sys cycle.
2 DSI_SYNC_TRIGGER=0 Rk, TW >= 1 SAR clock cycle.

f &8RS (TD

R DS| BKOF il & 155 BR8] [E)faws UK TEXRTE) (ER), BUE—METH

19.3.7 SAR ADC K%

N AEFAEEIEE BUSY i (SAR_STATUS[31])
#1 CUR_CHAN FF% (SAR_STATUS[4:0]) 3k SARA
DC KIHATIRAS. 2§ SARADC Xt FE/MBIE I TRAER G
#alt, BUSY % E 1; CUR_CHAN 3E57R HATHEE %
W8, % SAR_STATUS B9 SW_VREF_NEG f{if

(SAR_STATUS[31]) &rfhim5&EB[E VREF 1%
BRES.

PSoC 4 BRI ARSEF M, CHE%RS 001-86886, hRA *A

ER#EHITH, HFEBENRESTHRE, F5F88 SAR_
CHAN_WORK_VALID M S#HE 1; HFARER
B}, Z7F2 SAR_CHAN_RESULT_VALID KR4
23 E 1. CUR_AVG_ACCU Ff (SAR_AVG_STAT
[19:0]) #1 CUR_AVG_CNT FE& (SAR_AVG_STAT[31:
24]) DANERHEOR FHE RSP HERRERE

GERITED - ZFFEE SAR_MUX_SWITCH_STATUS
PR E 78 MUX_SWITCHO HHNIHRTES. XEFEF
SBR[ A{EA FIEIR SAR ADC.
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19.3.8 KINFEERER

SAR ADC R EEZEETEGIEMERS: SARADC #1 SARREF.

FA AR S A RORMEEINFE, LAkl SARADC RUEBRAIHRET#, &SR HEHRIRE;

MRS, BRI SR AR IRR .

& E B AR

PSoC 4 1 #%i@id ICONT_LV FE (SAR_CTRL[25:24]) %ki®E SARADC R INEEER, W Tk.

%< 19-7. SARADC {KIh#EERIEE

ICONT_LV = BR/NREERTIE RARARE
(SAR_CTRL[25:24]) SARADC HfXII#E | BATHEIREMH] | \icimms cycles] | (@ 1248) [ksps]
0 100% 18 4 1000
1 50% 9 3 529
2 133% 18 4 1000
3 25% 45 2 281

Itesh, RAEFt AR E SARREF MR AR RINRINFEEREN . SERANSEEE, HFASEERERN, TE&K
ik SARADC B4 ; wnRFAZRBERNIERMRSEERE, N SARADC s KIFEA 18MHz.

%= 19-8. SARREF fURIEENIEE

PWR_CTRL_VREF SARREF Hyixt | JEigE &AM SARADC HY B Rk RARFRE
(SAR_CTRL[15:14]) ¥ BATI(ESR = (@12 i) [ksps]
0: NORMAL_PWR 100% 3 1 230
1: HALF_PWR 50% 15 1 15
2: THIRD_PWR 33% 1 1 76
3: QUARTER_PWR 25% 18* 4 1000

*EFAREIEER (25%) B, SAHMERES.

BiE, @R ERRSPEERMEE SARADC BIThiE. ELanfEm 8 (Ui, HILMATHE 12 (9 RMEtEL T
4/~ SARADC BIRT$hERR, ERAERTEtHER )

o 4. BLEIBE (CbunEmpbutE)
19.3.9 HRGipfE 5. fEALEE
AETHFENEWAFER SAR ADC. %F SARADC., 6. &Emgﬁﬁ
SARMUX, SARREF, SARSEQ. FR#frFnfit% g9iBie, £ EEE*%E &
8. HEMAIE

si% J: S :::-H—o
HEE LEEXED 9. BMBBHBRERPNL LS, NERE

10. fENBIESR R (k)

EEESREAT, APTESEESEFESRKERM SAR
ADC #&Ht; 7£ DSI#&:\T, 3kEH UDB HJ DSI {55 3ki¢
1€ SAR ADC 151k, AHEBNARIN TR, FHEESE
{ELZ DSI &R, 2B DSI_MODE fii (SAR_CTRL[29])
REM

FFi@iE ENABLED fif (SAR_CTRL [31]) {F&E SAR
ADC &85, AIEEINTSERAECE SAR ADC 1Rk,
HiBiZ SARSEQ ### SARADC 5E BB AN SRAEFNSEHE

1. FLE SARADC IF#ItRN: FFER3 DSIER
2. BLE SARMUX (BRIMEE1%F)
3. BLE SARSEQ
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< 19-9. FEHRENA DS R 3Tt

SAR ADCHEHR

B &1 Firariiz DSI #E
DSI_MODE 0 )
(SAR_CTRL[29])
5% (Sequencer) 1FHIZ7F2E:
SAR_CHANx_ CONFIG k| [
_ . | = .
SAR_MUX_SWITCHO cl:i)ssl Iiﬁtmdsi?oe dsi_swectrl, dsi_sw_negvref
SAR_MUX_HW_SWITCH_CTRL riteiie et 9
SARMUX #22I SAR_CTRL sz o f‘MU; : ITCHO
ol 7Y . - -
iEmIE . SAR_MUX_HW_SWITCH_CTRL
SAR_MUX_SWITCHO SAR CTRL
SAR_MUX_HW_SWITCH_CTRL —
SAR_CTRL
2R EHES: ]
SAR_CTRL, SAR_SAMPLE_CTRL, S%A)?Eﬁiﬁfih SAMPLE CTRL
£BRE SAR_SAMPLEO1, SAR_SAMPLE23, 2 Ly SR _ IRL,
Sy S
SAR_RANGE_COND SAR_RANGE_THES, SAR_RANGE_CO
DSI 55
T dsi_cfg_st_sel
= ARG dsi_cfg_average
BERE SAR_CHAN_CONFIG, dsi_cfg_resolution
SAR_CHAN_EN, dsi cfq diff tial
SAR_INJ_CHAN_CONFIG Si_clg_dierentia
- - (SAR_CHAN_CONFIG, SAR_CHAN_EN %1
SAR_INJ_CHAN_CONFIG A )
B bk
mEAR DSI fi %
EE A
. " N A%t EOS_INTR, RANGE_INTR %A
% b _INTR, _
PR PR TR e SATURATE_INTR i3 DSI 4t
DSI #i EZ 5
, T8 AN BELEREEHR .
= . - $BIE 0 WERS 78S
ERER I MENREER SR REIFEE O NERSFR
BAIRE EZ 5 X
KEH HIERTEANERIE SN KR A IR EE RS S AR £

19.3.10 FEFHER

EHEHRERT, APABEEEFFERITH SARADC. XTFEHERNUMNEN, ESEFHER TRM.

19.3.10.1 SARMUX #24EL 7 &
ESHRERG, AR EMS RS SARMUX BASRIEEH: Filssfiktiss.

FEliEd: BPaEFERETISHISER, Z85 582 MUX_SWITCH HW_CTRL 1 MUX_SWITCHO N E 1,
[ElBF A% E SWITCH_DISABLE (SAR_CTRL[30]) = 0 RiE&iZFFFIEH.

FAAAEEEE PORT_ADDR Fi (SAR_CHANX_CONFIG[6:4]) #1 PIN_ADDR FE (SAR_CHANx_CONFIG[2:0])

RECE SARMUX B, HMEESMBEFTEZBRNES, BTR. R REMRMKOEHIZN PSoC 4 RIIHE
FEaiREEHY .
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SAR ADCH& 1R

% 19-10. PORT_ADDR/PIN_ADDR it &

PORT_ADDR PIN_ADDR

SARADC MINEEIE

7 E#ZE SARMUX 89 8 NMERERM (P2.0-P2.7)

sarbus0* (3E#EZ) SARADC RYIE#H)

sarbus1* (&R SARADC Hyfais, REENERTER

AR

AMUXBUS_A

N[N~ 22 |o
w|Nv|o|x|x|oe

AMUXBUS_B

*sarbus0 #0 sarbusl 53 BIZE#EZ] CTBm ERPHIZEERAZE (opamp) 0 FLZEMKES 1 ML, 5 CTBm &5,

NEG_SEL (SAR_CTRL [11:9]) #=#l SARADC faiii
NESHERBMNERXTIIERE,; EESRNEXT,
BETRARIER. XZWIEATZE NEG_SEL FERMEE,
LR F RIRRN TSI AR, MREERFRSIRE
JEF|SEHE Vref, 5% E NEG_SEL (SAR_CTRL
[11:9]) =7,

HEEMENXT, SARADC ByfaimiE i Rk# T IEimiEsE,

B PORT_ADDR %1 PIN_ADDR HJ{ERE. 4
DIFFERENTIAL_EN (SAR_CHANx_CONFIG[8]) =1
B, ENHRBERHFERE, BEBNFBEMTHITE
SyEEHR, IKAT PIN_ADDR[O{E R # ZB%. EFIIEHIT,
P2.0/P2.1, P2.2/P2.3, P2.4/P2.5 #1 P2.6/P2.7 7 RIRH
MHESXT. HBEE DSIEH], EHRigmitESs
MRE-

EBHER T, NEG_SEL (SAR_CTRL [11:9]) #=#l
SARADC fifmifiNES B IRMNR N THIESE; £
SRNERT, HFEER. TFEA/ SARADC fiimiEsE
%IE, SEMERESEE. BEEE (SNR) « BN HS
. #HEN 19.3.1.4 SURMANEEET. AREAS
#E: VSSA, Vref, or P2.1, P2.3, P25 #1 P2.7, EET &
HE, MREBEEAIGE Vref, TEERE
SAR_HW_CTRL_NEGVREF (SAR_CTRL[13]) =1.

FEAS7EEE MUX_SWITCH _HW_CTRL EAEHIEEIG.

BREEEE: BAERT, 3t SARMUX BOR1EfE RS
5%, ARATLUEITIEE SAR_MUX_SWITCHO [29:0]
FREFE R AR H] SARADC RIIE faimifiN{E S . FERTI%
BEHFXERIESFROERARN 0, A
SAR_MUX_SWITCH_HW_CTR[n] =0; &,

SARMUX &4 5% ER 4T3 R 513 DSI 42 .

SWITCH_DISABLE i (SAR_CTRL[30]) k&M
SARSEQ ##Y Sequencer, AT 2 SARMUX FHIE%
Fx; BRERMEESISES, SWITCH_DISABLE
(SAR_CTRL[30]) fixfE&EAFFXAEIER, BENE
HEEANL

198

NEG_SEL (SAR_CTRL [11:9]) #% SARADC i
NESERFBANER THIERE,; EENMAEXT,
HAEMERH. XZHIEA T2 NEG_SEL FERWEE,
LEIF B IRR A TG T HI 7554, MREEFSIRE
R SEH[E Vref, 5% E NEG_SEL (SAR_CTRL
[11:9]) =7,

AEIRY SARADC fiimiEiZiki®, SEMABETER. &
BEEE (SNR) « B ¥R. 1¥#15EN 19.3.1.4 faimif
NIZFEET,

19.3.10.2 SARSEQ £ &
+BRELE, HRSSHESHESEERN DS AT
B,

S EEESEFSREIE: SAR_CTRL., SAR_SAMPLE_
CTRL. SAR_SAMPLEO1. SAR_SAMPLE23. SAR_
RANGE_THES #1 SAR_RANGE_COND.

FEHITEREEN, NMEEMTRN: £FHEERAE

A BT, BEENEKARFIEAHRITHE
o BN, BISBUEERTHREERERTTHE.
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% 19-11. 2B ESF=S

SAR ADCHEHR

E i EHFH BEZEE
SEEEEE SAR_CTRL[6:4] 19.3.3.1 B2EHEEER
BRERNGTSES SAR_SAMPLE_CTRL [3:2] 19.3.1.3 #HIRERBB/RA
BIRAERIFT SAR_SAMPLE_CTRL[1] 19.3.1.3 #FHIRERHIFEERN

BIRRR T B RN LR

SAR_CTRL[11:9]

19.3.1.4 faim NIESF

SRR

SAR_SAMPLE_CTRL[0]

19.3.1.5 iR

SAR_SAMPLE_TIMEO1 [25:0]

RAFRIIE] SAR_SAMPLE_TIME32 [25:0] 19.3.1.6 SRAERTIE]
KB SAR_SAMPLE_CTRL[7:4] 19.3.4.1 K1y
[ (B4 SAR_RANGE_THRES [31:0] 19.3.4.2 F{EHM

SAR_RANGE_COND [31:30]

19.3.10.3 FEAE

BEREE:
B By ESRNIERE

B EREERRE: RERE. PR, KRFHYERE

B DSl #itifEsE

BEREMEENTAN: EMAFEHEEEEEE

BNFERERGERA . MREEBEENEEEITHEH
RIER, MBEMRERE. FIb@EEEENIEHAT

EEERRIFHT,

NEMIEAE R TRORE; MRAR

BRI b EE i fERE, HEENAAT—MIKWEH

FraRIiE, HET—MIERPRER. £—NM3

i, MEERERE, HEMARERER.

wERRAEBMIEBBERLT (S2RRERR , DL ANEERTR
®19-12. BERESFH
E ekt BEER
R MR SAR_CHANXx_CONFIG [8] 19.3.1.1 BigiR A FE RN
SRAEETE]iE L SAR_CHANx_CONFIG [13:12] 19.3.1.6 EKA¥HTE]
HRERIRYE SAR_CHANXx_CONFIG [9] 19.3.1.5 Sz
KMt RE SAR_CHANx_CONFIG [10] 19.3.4.1 K1Y

DS| #itifEse

SAR_CHANx_CONFIG [30]

19.3.11.7 DSI Hi B {Fse

SAR ADC 1R Al @3 AL E RESOLUTION fiL (SAR_CHANxX_CONFIG [9]) SRikiREREH#E 12460 (ZRIN) T2
ROHESR 10 /8 fiL. RS #FEN H SUB_RESOLUTION fif (SAR_SAMPLE_CTRL[0]) =4, {¥ER TR

*® 19-13. NHREE

REH s s;gllﬁslil._lggﬂo]) RESOLUTION (SAR_CHANx_CONFIG [9]) -
OFF 0 1 Py
OFF 1 1 o
OFF 0 0 Py
OFF 1 0 Py
ON X X 12 fir

19.3.10.4 BEZEEE

BRYFMIEAHRITH, ELERMEANRBENE M
BCENNMWIZ, BUERERFIHE.

A PA@id AL E & 788 SAR_CHAN_EN XfE&EFME

B, MAFENBERE T — ML FMHLEREEM.

HIEIEARITR, BENFERRTSITHERN, HET
—MIBEAHIEEER, ERERIBEEENEK,
SN IEAE I TROFASE

PSoC 4 BRI ARSEF M, CHE%RS 001-86886, hRA *A

19.3.10.5 F4/F#

SAR ADC 3z #¥ 6 fichlif, &> ETss —>hifF
oL -
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FAfasE iR SE Bk iR

FALE SRR ch By

HRSRAE M h B

TN BIE R EE R

1S A 4 P B

BB AR

EHEERSFRE (SAR_INTR, SAR_SATURATE_INT
R #1 SAR_RANGE_INTR) . B BhE 75
(SAR_INTR_SET, SAR_SATURATE_INTR_SET,
SAR_RANGE_INTR_SET) . HEiR#kEFsE (SAR_
INTR_MASK, SAR_SATURATE_INTR_MASK, SAR R
ANGE_INTR_MASK) FfiiR#ZEREFFHE (SAR
_INTR_MASKED, SAR_SATURATE_INTR_MASKED,
SAR_RANGE_INTR_MASKED) =, @/ thEfaaxt
BIHIfL. E4h, Z7588 SAR_INTR_CAUSE HEIET S
ARADC HaiiEr . PERRSIEF AT LIRS
TR SRR =4 R TR SRIR

KT HHEEIFEER, ES% 19.3.5 h#ET.

19.3.10.6 f#%
SARADC X #F 3L 53, RBNMEHLIR:

B % : SAR_START_CTRL [0]
B DSIfii%: dsi_trigger
W ELEAR% . SAR_SAMPLE_CTRL [16]

X FMAZNFMEES, FS% 1936 MAET.

19.3.10.7 ##EEH

BRIERE, REFRFNGEREFHRP IR
ZR; BN, HMERTER TRERME B,

8 MBEHEANE NN 16 (U FFRAIFHIE AN
BEFFREA) ; WEHZBETTIESFR FER
G RIUN. STBETHEER, BIRNERE
TESFHERD; STlAAERBENTINE, T
FEETHEESWENIIEREESD.

200

A ES, YEBENITESESPNBIEEGNAT
(HBERRHETER) , HFH
CHAN_WORK_VALID RN E 1. 5K
/&, £ % CHAN_RESULT VALD N LEE 1;
EIRt, 27788 CHAN_WORK_VALID SR &5k .

BMAER R SAR_CHAN_WORK HIfI [31]15 57
28 SAR_CHAN_WORK_VALID BJ+BR I {E+ERE; &7
#% SAR_CHAN_RESULT B9{i[29]\ 1 [30]. fZ[31]i4>
BIXT N2 7738 SAR_SATURATE_INTR.
SAR_RANGE_INTR #1 SAR_CHAN_RESULT_VALID
RIMERIGL. BEFEMNR AN E R FA REHEE .
XHEFERTECEHIRNIE, TEERBESRE.

L DSI B #FERE (DSI_OUT_EN (SAR_CHANX_
CONFIG[31]) =1) B, A EBEMNERBIESMBER
E—i2i@id DSI 2% (sar_dsi_data, sar_dsi_chan_id)
W& £3 UDB fifi—HH4 I8, KiEEtHAWERSILE
REESS;

iX# UDB A] 3 AR EHN BB B A EHLIE. #HERN
19.3.11.7 DSI i {FEESTS .

19.3.10.8 #HAEEFEH (A[%)

AT UEEX INJ_START_EN (SAR_INJ_CHAN _
CONFIG [31]) & 1 Rfh&sHENBERRME, ik,
MRE—MWEEEHT, HEETIRE INJ_TALGATING
(SAR_INJ_CHAN_CONFIG [30]) {E&EERIIAE, T
INJ_START_EN X 7£ HRiifas R A FaEimA BBk
BHTRAE R, MATEEMhIRPE, IRYRIRE
FAfEi#1T (SARADC & FZ=RRE) , HIFETIEBRED
8, T INJ_START_EN BEZFFZET—MIAWEREAE
BEFRNIEIE; AXMIBERT, BN ILBRINE.,

XTREABENFAER, FEE 19344 BEAEE
B,

19.3.11 DSI &%

7£ DSI#R T, ¥ SARADC HECE AIi@id 3k H UDB i
DSI 555 (£F[ECERRSS, flin, SEiFEk. HE
WIEEfMEEESE) . DSIBERSERERNE
EARRRZ: DSHER A IFREHaiZsiTH SARADC HIED
B. TE#IAT SAR ADC &5 UDB [EJfUIN . it

=0
Ao
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[1, dsi_oe[],

Dsi_out
dsi_swctrl

SAR ADCHEHR

19-13. SAR ADC &5 UDB [EIfIE S

_negvef,

dsi_sw_ne

Ig

_data_hilo_sel

gger, dsi

dsi_tri

SARADC
Sequencer logic &

Y

state machine

> _ ®
— = — c
= g =| §
i 8 IR
o [ %] | |
‘C © o c ]
© | 9] © =
7 | | 5 E

2] kel %]
© | sl 28
® g I
= =] —
) 8 | 7}
< sl °
2] —
©
. %]

ubB -

FAAATLUBIEIRE DSI_MODE fii (SAR_CTRL[29]) , Ki&#F{ER DSI RN EREEHFEN. 7 DSIHFFIERT,
SARSEQ ¥ ZM BB A FREE, MHKkE DSIMESEH]. kE DSIHIESTUEE SAR ADC &R,

BT+

% 19-14. DSI &

ES ESRE Ei:3%3
sar_dsi_sample_done | 1 gggg%—%‘%? SARADC By HaTiEERME; SARMUX AT IAYIMEI T—MNEERH
sar_dsi_chan_id_valid | 1 FATENBEFSESER
sar dsi chan id 4 SRR HIRER éiﬁﬁIEE%?ﬁE’\Jiéiér‘%‘% . ‘
— == DS| #=HlER: [0]=t0F& N R ET, [1]=RE&NDE (St ERRRNEZD)
sar_dsi_data_valid 1 FRTHNBEEESEH
MEANEEE R, REHENER. NSBREHMNERE 16 (IEE.
sar dsi data 12 24 dsi_data_hilo_sel=0 B}, sar_dsi_data[11:0]= sar_data[11:0].
- = 24 dsi_data_hilo_sel=1 B}, sar_dsi_data[7:0]= sar_data[15:8], sar_dsi_data[11:8]=<#k
>
sar_dsi_eos_intr 1 LR (EOS) HEifES, &R SARSEQ WISERXI B B4 BERIIIHE
dsi_out[0]=1, %% P2.0 £ SARADC
dsi_out[1]=1, %# P2.1 & SARADC
dsi_out 8
dsi_out[7]=1, %k P2.7 & SARADC
R HFEE MUX_SWITCHO 1= FIERIEEE] SARADC BIIEuHIT 2 fa i
dsi_oe[0]=1, %#E AMUXBUS_A Z SARADC
dsi_oe[1]=1, % AMUXBUS B Z SARADC
dsi_oe 4 dsi_oe[2]=1, %1% opamp0 it E SARADC
dsi_oe[3]=1, ¥&#E opampl ¥ = SARADC
EE: HEEE MUX_SWITCHO 153X &5 5% 1%2] SARADC R IEifHT =2 faifh
dsi_swectrl[0] 1 SARMUX I FF XIZHIES, 1562 EFEHE vssa_kelvin Z SARADC HIfaif;
dsi_swetrl[1] 1 SARMUX I FF XIZHIES, 1TH 2 BIERRE L REH LI5S ZE SARADC [ 1Eif
dsi_sw_negvref 1 SARADC NEMIRIEHIES, IHIRBEESEHBE VREF Efdh.
dsi_cfg_st_sel 2 DSHZHIER THECEITHIE S : IR RAERTE
dsi_cfg_average 1 DSI FHIIEA THEEEFIES: FaEKTLY
dsi_cfg_resolution 1 DSI IFHIRR TR BEHIES: 0—F /W% 120; 1—R5 ¥ 8 /10 fu
dsi_cfg_differential 1 DS| #HIEN FTHE EEHIES : 0—RiRiEx; 1—E2EN
dsi_trigger 1 B3 SARSEQ M Er B FfEBEIIHMNALES
dsi_data_hilo_sel 1 1%¥% sar_dsi_data[7:0] L 2% 8 fiX 2k 8 55 . EERFHES.

PSoC 4 BRI ARSEF M, CHE%RS 001-86886, hRA *A
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19.3.11.1 SARMUX #&#EER1 &

£ DSIER T, ATLUET DSHES s RiTHIEIEE .. T HISRESERERTHE . X THREEH AR
EEE, 5% 19.3.10.1 SARMUX {EH R AL E .

DSI#R: 7 DSI#XX T, FH3A UDB #Y DSI 155 A skiTH SARMUX BIFF X3k,

BEEEITEWE, & DSIHFHIERT, SARSEQ HHIFFHEHISEXFF XA &{EM. wE 19-3 Fir, BRATERIE
HFUUR BT K5, DSIATLUEHIERE <. FEitt, 7€ DSIH#ER T, SARADC HIIE Fim Al LUEREEMERIFF%.

THRE%|7T DSI =455 ; FERHEERE SAR_MUX_SWITCH_HW_CTR[n] =1 & SAR_MUX_SWITCHO[n] =1; ¥
SARADC HyfhimiEiER Vref B, TFEERE SAR_CTRL [11:9] =7 & SAR_CTRL [13] =1,

£ DSI =35I HER T, DSI{ESEHIARAIEI(SS dsi_swetrl[0] #1 dsi_sw_negvref #5#] SARADC R Faimigi N
(ERHERT) ; WEIRE NEG_SEL (SAR_CTRL[11:9]) , M{¥ NEG_SEL (SAR_CTRL[11:9]) =7 BH.

%< 19-15. DS| 5= #54)

2= EERE Ei3%3
dsi_out[0]=1, &% P2.0 £ SARADC
dsi_out[1]=1, E#E P2.1 & SARADC

dsi_out 8
dsi_out[7]=1, &% P2.7 & SARADC

FE: FHFESE MUX_SWITCHO 125 ERNZEI ] SARADC I IE ik 2 Faif
dsi_oe[0]=1, %} AMUXBUSA Z SARADC

dsi_oe[1]=1, %1 AMUXBUSB Z SARADC

dsi_oe 4 dsi_oe[2]=1, %#E sarbus0 #itH = SARADC

dsi_oe[3]=1, ¥%#E sarbusl #itHZE SARADC

EE: FESE MUX_SWITCHO 15#IiX L 15 S 1152 SARADC B IE 553 2 f1 i

dsi_swectrl[0] 1 SARMUX I FF XIEHIES, 1262 EER vssa_kelvin Z SARADC HIfaif
dsi_swetrl[1] 1 SARMUX #EHIFFXIZHIES, THIREEERE L EFNLESZE SARADC HI1EiH.
dsi_sw_negvref 1 SAR ADC RIEBIIH#IZHIES, EHIRTEESEHE VREF ZEfuis.

19.3.11.2 SARSEQ £/ &
SARSEQ W& Rt B EATHEEERM DSI#R, 158% 19.3.10.2 SARSEQ £ Bt & .

19.3.11.3 BEAE

£ DSI IFHIER T, RAEIE 0 E2THKN. BiE o MECERE DSI E5KRTEMM, WTER. HFH
SAR_CHAN_EN, SAR_CHAN_CONFIG #1 SAR_INJ_CHAN_CONFIG A X @ ENE E A ER TAEZ/ER.

APAH@EEAEE DSI_SYNC_CONFIG (SAR_CTRL[28]) fikiEZFEREFE dsi_cfg_*ES53KEE SAR ADC Az
(EZH5 clk_hf) . % SARADC BT RSN, AILARAEERN SARADC Eiéh.

< 19-16. Bt Ei®iE 0 4 DSI 55

55 ES R BLET (3%
dsi_cfg_st_sel 2 SRAERTE] DS| IFHIER THE BEHIES : EERAERTE
dsi_cfg_average 1 fEHEkF DS IFHIRER TR EEHIES: FakF

DSI ZHIER THEE B EHIES: IR E
dsi_cfg_resolution 1 R 0: EHHR 124

1: ROHEZE 8 4/10 £

DSI #ZHIER THE B 1EH1ES
dsi_cfg_differential 1 ENIBIFER 0: HIgER

1: EZHER
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19.3.11.4 Hi8F

SAR ADCHEHR

Fi R S ESERISHERTHERE. BEEIEMNE, (XREHE SATURATE_INTR, RANGE_INTR #1 EOS_INTR
SHWIEE DSI {55 % H. W% SARADC FHiHIIEM/ 4B, 1HE% 19.3.5 FET.

PEEEERE, BARRME, (XXEE 0 #HITi%R,

Big DS {ES %X AP ET TR,
% 19-17. i&5T DSI 52 % L9

(AN R BT SATURATE_INTR 1833155 dsi_chan_id[0]# & H, FHI§Z 785 SATURATE_INTR BI{I[0]E 1.
B{E N # RANGE_INTR £@i3152 dsi_chan_id[1]# 4, Hi18Z 7528 RANGE _INTR BI{I[0]E 1.

AR E EOS_INTR R 2i@:3 DSI #1155 sar_dsi_eos_intr (dsi_data_valid B33 01) # & H.

= EaRE E(:3%0

SESEEHEN: YIEHERNBERS
DSI EHIER -

sar_dsi_chan_id 4 sar_dsi_chan_id [0] = {8Fn4&0 S i,
sar_dsi_chan_id [1]= BME#&MPE (MMPEESSEEBESH—E.L
H)

sar_dsi_eos_intr 1 LA RPN, %R SARSEQ RISEAX B AL@ B

19.3.11.5 ML sar_dsi_data[7:0]= sar_data[15:8]; FEIFTEEXIHKEMN

£ DSIHZFIER T, BEEH DSIMELER, Bt
WML FESEMEL . MARESSERETHIERXTHE
[, EHER 19.3.6 &=,

wWRER DSI ML AN, BMNRENEERES
(dsi_cfg_*) #1 SARMUX BB & 152 MiZfEls S

dsi_trigger #i % HENAZIFRERTS, H—ERFEES

sar_dsi_sample_done B EFBH I

19.3.11.6 ##EiEEY

SARADC W5 RFBIESR S S8 sar_dsi_data #

REHE, FHUTEHEEFRERT dsi_out_en ASHIIER.

FHESE 19.3.11.7 DS B FREST . BMBEN
HME RIS HEANTES SAR_CHAN_WORKO F1
SAR_CHAN_RESULTO.

19.3.11.7 DSI #t-1EEE

% DSI_OUT_EN (SAR_CHANx_CONFIG[31]) = 1 B,
LIEENERBIBSFIBIERS—i@id DSI B2k

(sar_dsi_data, sar_dsi_chan_id) #i%i%%| UDB fifi#
— LRI, BREEUSHERBIERSES; X
UDB AT A EEE R BIR M A E R AL .

ZEE DSI R ENBIES GRS R T Fi P IRIE
B2 EE. BINERT, (RERK 12 uBiEHLE,
Bl sar_dsi_data[11:0]= sar_data[11:0], EtREELEF
FRBURANTT. MEEERSHERPH 16 LR, &
% E dsi_data_hilo_sel=0, 3RBIK 12 %z, BP
sar_dsi_data[11:0]= sar_data[11:0]; RAFEE
dsi_data_hilo_sel=1, 3%18%& 8 fu%iiE, HI

PSoC 4 BRI ARSEF M, CHE%RS 001-86886, hRA *A

HARHATAIE A AT LALE R 16 MEV BT

—B SARADC SR BEERFRH, BEFSHSBEE
S sar_dsi_chan_id # &% HE (WHEY, EFHFBRFB
BTEI# &%) o XEFEMBFTRLRRAMNA, flan,
BEFS A L% UDB RIEG—L GPIO i), XL&EE
BT LAROR 3 — LSRG 2 1T B (SRIERER) #RA1E;

T IX Le MG X AROR IR EHAE NN NS B H- 4 [F— 1318 B
R E MR IRIE R, 45 (LA RIRMERTBMEK) .
AR RS EERER— AR L ZE DS
B, BEFS. $UIERENNBYIESIFE DS 2
% FRIFFEAN RGP EE .

DSI i fE S T
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% 19-18. DSI HiH{E=S

Embedded in Tomorrow™

&5 EeRE 3%
sar_dsi_sample_done LR ORE SR SARADC RH#£4EHR. SARMUX AT YIRS F— M EEERMNES.
sar_dsi_chan_id_valid BEFSEEYES.
HERITHER:
B RYAEHBRNBERS.
sar_dsi_chan_id 4 DSIZHIRL:

[0]: taFHMch T
[1]: AR
(BB E S SR IREL R

sar_dsi_data_valid

1 BEERFSEANES

BAMBIERNER (FIKEY) &R, REKEHNERZE 16 LEE.
% dsi_data_hilo_sel=0, sar_dsi_data[11:0]= sar_data[11:0].

sar_dsi_data 12 ; . . .
%4 dsi_data_hilo_sel=1, sar_dsi_data[7:0]= sar_data[15:8] & sar_dsi_data[11:8]=<
RHEI>o
sar_dsi_eos_intr 1 FER (EOS) FHi{ES %k~ SARSEQ RIXFr A AL BB I .
dsi__data_hilo_sel 1 TR El sar_dsi_data[7:0|BEES 8 IERK 12 ES. KIESEFEH (H

%t sar_dsi_data[7:0]0izHI N FENHSS) .

19.3.12 &AL E R~
TR TERTIES], BeSsH DS 54 T B SIS S 0=,

% 19-19. EHNESECE R

FF3EH

LN Gy

DSI =41

P20

VSSA

VPLUS
% SARADC
VMINUS

DIFFERENTIAL_EN =0
(CHANX_CONFIG[8])
SWITCH_DISABLE =0 (CTRL[30])
PORT_ADDR = 0
(CHANx_CONFIG[6:4])
PIN_ADDR = 0
(CHANx_CONFIG[2:0])
NEG_SEL =0 (CTRL [11:9])
MUX_SWITCHO[0] = 1
MUX_SWITCHO[16] = 1
MUX_SWITCH_HW_CTRL[0] = 1
MUX_SWITCH_HW_CTRL[16]= 1

DIFFERENTIAL_EN =0
(CHANx_CONFIG[8])

SWITCH_DISABLE = 1
(CTRL[30])

MUX_SWITCHO[0] = 1

MUX_SWITCHO[16] = 1

MUX_SWITCH_HW_CTRL[0] = 0

MUX_SWITCH_HW_CTRL[16] = 0

DSI_MODE =1 (CTRL[29])
dsi_cfg_differential = 0

dsi_out [0] =1

dsi_swectrl[0]=1
MUX_SWITCHO[0] = 1
MUX_SWITCH_HW_CTRL[0] =1
MUX_SWITCH_HW_CTRL[16]=1
MUX_SWITCHO [16] = 1

Vref

vPLUS
% SARADC
VMINUS

DIFFERENTIAL_EN =0
(CHANx_CONFIG[8])
SWITCH_DISABLE =0 (CTRL[30])
PORT_ADDR = 0
(CHANx_CONFIG[6:4])
PIN_ADDR = 0
(CHANx_CONFIG[2:0])
NEG_SEL =7 (CTRL [11:9])
MUX_SWITCHO[0] = 1
MUX_SWITCH_HW_CTRL[0]=1
HW_CTRL_NEGVREF =1
(CTRL[13])

DIFFERENTIAL_EN =0
(CHANx_CONFIG[8])

SWITCH_DISABLE = 1
(CTRL[30])

MUX_SWITCHO[0] = 1

MUX_SWITCH_HW_CTRL[0] =0

NEG_SEL =7 (CTRL [11:9])

HW_CTRL_NEGVREF =0
(CTRL[13])

DSI_MODE =1 (CTRL[29])

dsi_cfg_differential = 0

MUX_SWITCHOI[0] =1

MUX_SWITCH_HW_CTRL[0] =1

NEG_SEL =7 (CTRL [11:9D

HW_CTRL_NEGVREF =1
(CTRL[13])

dsi_out [0] =1

dsi_sw_negvref =1

P2.1

VPLUS
% SARADC
VMINUS

DIFFERENTIAL_EN = 1
(CHANx_CONFIG[8])
SWITCH_DISABLE =0 (CTRL[30])
PORT_ADDR = 0
(CHANX_CONFIG[6:4])
PIN_ADDR = 0 or PIN_ADDR = 1

DIFFERENTIAL_EN = 1
(CHANx_CONFIG[8])
SWITCH_DISABLE = 1
(CTRL[30])
MUX_SWITCHO[0] = 1
MUX_SWITCHO[9] = 1

DSI_MODE =1 (CTRL[29])
dsi_cfg_differential = 1

dsi_out [0] =1

dsi_out [1] =1

MUX_SWITCHOI[0] =1
MUX_SWITCH_HW_CTRL[0] = 1
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FroEs

LNy

DSI #=5

(CHANX_CONFIG[2:0])
MUX_SWITCHO[0] = 1
MUX_SWITCHO[9] = 1
MUX_SWITCH_HW_CTRL[0] = 1
MUX_SWITCH_HW_CTRL[1] = 1

MUX_SWITCH_HW_CTRL[0] = 0
MUX_SWITCH_HW_CTRL[1] = 0

MUX_SWITCHO [9] = 1
MUX_SWITCH_HW_CTRL[1]=1

sarbus0 VPLUS
SARADC
VSSA
VMINUS

DIFFERENTIAL_EN =0
(CHANx_CONFIG[8])
SWITCH_DISABLE = 0 (CTRL[30])
PORT_ADDR =1
(CHANX_CONFIG[6:4])
NEG_SEL =0 (CTRL [11:9])
MUX_SWITCHO[22] = 1
MUX_SWITCHO[16] = 1
MUX_SWITCH_HW_CTRL[22] =1
MUX_SWITCH_HW_CTRL[16] =1

FE: PR R ZfF sarbus1 5§
SARADC IF ik

DIFFERENTIAL_EN = 0
(CHANx_CONFIG[8])

SWITCH_DISABLE = 1
(CTRL[30])

MUX_SWITCHO[22] = 1

MUX_SWITCHO[16] = 1

MUX_SWITCH_HW_CTRL[22] = 0

MUX_SWITCH_HW_CTRL[16] = 0

DSI_MODE =1 (CTRL[29])
dsi_cfg_differential = 0

dsi_oe [2] =1

dsi_swectrl[0]=1

MUX_SWITCHO [16] = 1
MUX_SWITCHO[22] = 1
MUX_SWITCH_HW_CTRL[16]=1
MUX_SWITCH_HW_CTRL[22] =1

sarbus0 VPLUS
SARADC
sarbus1
VMINUS

DIFFERENTIAL_EN = 1
(CHANx_CONFIG[8])
SWITCH_DISABLE =0 (CTRL[30])
PORT_ADDR = 1
(CHANX_CONFIG[6:4])
MUX_SWITCHO[22] = 1
MUX_SWITCHO[25] = 1
MUX_SWITCH_HW_CTRL[22]=1
MUX_SWITCH_HW_CTRL[23]=1

DIFFERENTIAL_EN = 1
(CHANx_CONFIG[8])

SWITCH_DISABLE = 1
(CTRL[30])

MUX_SWITCHO[22] = 1

MUX_SWITCHO[25] = 1

MUX_SWITCH_HW_CTRL[22] = 0

MUX_SWITCH_HW_CTRL[23] = 0

DSI_MODE =1 (CTRL[29])
dsi_cfg_differential = 1

dsi_oe [2] =1

dsi_oe [3] =1
MUX_SWITCHO0[22] = 1
MUX_SWITCHO[25] = 1
MUX_SWITCH_HW_CTRL[22]=1
MUX_SWITCH_HW_CTRL[23]=1

AMUXBUSA

VSSA

vPLUS
% SARADC
VMINUS

DIFFERENTIAL_EN =0
(CHANx_CONFIG[8])
SWITCH_DISABLE =0 (CTRL[30])
PORT_ADDR=7
(CHANX_CONFIG[6:4])
PIN_ADDR = 2
(CHANX_CONFIG[2:0])
NEG_SEL =0 (CTRL [11:9])
MUX_SWITCHO[18] = 1
MUX_SWITCHO[16] = 1
MUX_SWITCH_HW_CTRL[18]= 1
MUX_SWITCH_HW_CTRL[16]= 1

DIFFERENTIAL_EN = 0
(CHANx_CONFIG[8])

SWITCH_DISABLE = 1
(CTRL[30])

MUX_SWITCHO[18] = 1

MUX_SWITCHO[16] = 1

MUX_SWITCH_HW_CTRL[18]= 0

MUX_SWITCH_HW_CTRL[16]= 0

DSI_MODE =1 (CTRL[29])
dsi_cfg_differential = 0

dsi_oe [0] =1

dsi_swctrl[0]=1
MUX_SWITCHO[18] = 1
MUX_SWITCH_HW_CTRL[18]= 1
MUX_SWITCH_HW_CTRL[16]=1
MUX_SWITCHO [16] =1

AMUXBUSA

AMUXBUSB

VPLUS
% SARADC
VMINUS

DIFFERENTIAL_EN = 1
(CHANx_CONFIG[8])
SWITCH_DISABLE =0 (CTRL[30])
PORT_ADDR=7
(CHANX_CONFIG[6:4])
PIN_ADDR = 2
(CHANX_CONFIG[2:0])
MUX_SWITCHO[18] = 1
MUX_SWITCHO[21] = 1
MUX_SWITCH_HW_CTRL[18]= 1
MUX_SWITCH_HW_CTRL[19]= 1

DIFFERENTIAL_EN = 1
(CHANx_CONFIG[8])

SWITCH_DISABLE = 1
(CTRL[30])

MUX_SWITCHO[18] = 1

MUX_SWITCHO[21] = 1

MUX_SWITCH_HW_CTRL[18]= 0

MUX_SWITCH_HW_CTRL[19]= 0

DSI_MODE =1 (CTRL[29])
dsi_cfg_differential = 1

dsi_oe [0] =1

dsi_oe[1]=1
MUX_SWITCHO[18] = 1
MUX_SWITCHO[21] = 1
MUX_SWITCH_HW_CTRL[18]= 1
MUX_SWITCH_HW_CTRL[19]=1

AMUXBUSB

AMUXBUSA-

vPLUS
% SARADC
VMINUS

x5, EFFIEHART, ESXR
EEH

DIFFERENTIAL_EN = 1
(CHANx_CONFIG[8])

SWITCH_DISABLE = 1
(CTRL[30])

MUX_SWITCHO[19] = 1

MUX_SWITCHO[20] = 1

MUX_SWITCH_HW_CTRL[18] =0

MUX_SWITCH_HW_CTRL[19] =0

DSI_MODE =1 (CTRL[29])
dsi_cfg_differential = 1

dsi_oe [0] =1

dsi_oe[1]=1
MUX_SWITCHO[19] = 1
MUX_SWITCHO[20] = 1
MUX_SWITCH_HW_CTRL[18] =1
MUX_SWITCH_HW_CTRL[19] =1

PSoC 4 BRI ARSEF M, CHE%RS 001-86886, hRA *A
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19.3.13 (B E A RSO E

R EREERBTRATREONMETEENRENH. HRFEEERRIESIEN SAR ADC HRIBNESH, X
AfERRRER, BSEBEENKBRIRE 1.024V.

PSoC 4 X#FiBid 3 Mzt ARG RE AR ESUIRE SARADC MR, RTR.

EE: 88 MUX_FW_TEMP_VPLUS fif (SAR_MUX_SWITCHO[17]) , ATLAERERE £ RS H G Hig HiEER|
SARADC WIEifs; EMRIZALISIEE VIR RS Bk bR R R EE

% 19-20. RE L ESFESHAE SARADC HIECE

Z=HAR SESEEE
VREF_SEL =0 (SAR_CTRL[6:4])

NEG_SEL =0 (SAR_CTRL[11:9]) *
SWITCH_DISABLE = 0 (SAR_CTRL[30])
PIN_ADDR =0 (SAR_CHANx_CONFIG[2:0])
B PORT_ADDR =7 (SAR_CHANx_CONFIG[6:4])
DIFFERENTIAL_EN = 0 (SAR_CHANx_CONFIG[8])
SAR_MUX_SWITCHO[16] = 1
SAR_MUX_SWITCHO[17] = 1
SAR_MUX_SWITCH_HW_CTRL[16]= 1
SAR_MUX_SWITCH_HW_CTRL[17]= 1

VREF_SEL =0 (SAR_CTRL[6:4])

NEG_SEL =0 (SAR_CTRL[11:9]) *
SWITCH_DISABLE = 1 (SAR_CTRL[30])
P DIFFERENTIAL_EN = 0 (SAR_CHANx_CONFIG[8])
SAR_MUX_SWITCHO[16] = 1
SAR_MUX_SWITCHO[17] = 1
SAR_MUX_SWITCH_HW_CTRL[16]= 0
SAR_MUX_SWITCH_HW_CTRL[17]= 0
VREF_SEL =0 (SAR_CTRL[6:4])

NEG_SEL =0 (SAR_CTRL[11:9]) *
SWITCH_DISABLE = 1 (SAR_CTRL[30])
SAR_MUX_SWITCHO[16] = 1
SAR_MUX_SWITCHO[17] = 1
SAR_MUX_SWITCH_HW_CTRL[16]= 1
SAR_MUX_SWITCH_HW_CTRL[17]= 1

DSI =5

% E DSIE5:
dsi_cfg_differential=1
dsi_swctrl[1]=1
dsi_swctrl[0]=1

ST REERSSIMAIES: NEG_SEL (SAR_CTRL[11:9]&23 0.
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19.4 HEHFIIR

SAR ADCHEHR

FEe AR WM | BB | BEAEE iR
SAR_CTRL 0x0000 1 32 LR ES TR, RINEHHEES
SAR_SAMPLE_CTRL 0x0004 1 32 RERESFR, KIEHEHHER
SAR_SAMPLE_TIMEO1 0x0010 1 32 R EHFaE, FECERHIE STO 1 ST1
SAR_SAMPLE_TIME23 0x0014 1 32 e REESFE, FECEXRMARE ST2 71 ST3
SAR_RANGE_THRES 0x0018 1 32 e REESFFR, BERNEFEFS
SAR_RANGE_COND 0x001C | 1 32 LREESEFE, HERWEEES
SAR_CHAN_EN 0x0020 1 32 EFaE SR
SAR_START_CTRL 0x0024 1 32 ggﬁggﬁgégﬁﬁ (RiRfrMs) , AR
SAR_CHAN_CONFIG 0x0080 32 BB E SR
SAR_CHAN_WORK 0x0100 32 REANBEREEHNRIE
SAR_CHAN_RESULT 0x0180 32 RN IRIE SR R R B
SAR_CHAN_WORK_VALID 0x0200 1 32 ééggﬁﬁ;gigiﬁigiggﬁ#&T’t%%
SAR_CHAN_RESULT 0x0204 1 32 #E%%ﬁiﬁ%%%%ﬁ%%&?&%éﬁ?&, Wi ER
_VALID BEREEA L MIEARTHRLE.
SAR_STATUS 0x0208 1 32 $67~ SARADC HaIFIRE (AT
SAR_AVG_STAT 0x020C 1 32 HAPKEHRRES (BFEED
SAR_INTR 0x0210 1 32 REiEK T FaR
SAR_INTR_SET 0x0214 1 32 RS EIFKE TR
SAR_INTR_MASK 0x0218 1 32 Gl e
FRERE AR MREHFFHRAEEO0, ML
SAR_INTR_MASKED 0x021C 1 32 Z| NVIC #) SARADC HHlfifEShE. HREFHMN
EATEHE RSPl RS TR 5BEE.
SAR_SATURATE_INTR 0x0220 1 32 AR EE KRS T
SAR_SATURATE_INTR_SET 0x0224 1 32 TS EIE K ST
SAR_SATURATE_INTR_MASK 0x0228 1 32 0 A B i B T R
SAR_SATURATE_INTR_MASKED | 0x022C 1 32 TR AR S TR
SAR_RANGE_INTR 0x0230 1 32 EERN P EE K S TR
SAR_RANGE_INTR_SET 0x0234 1 32 EERNPEER I ES T8
SAR_RANGE_INTR_MASK 0x0238 1 32 ERME R R B B R
SAR_RANGE_INTR_MASKED 0x023C 1 32 EEA N i R A R A T AR
SASR_INTR_CAUSE 0x0240 1 32 TR S AR
SAR_INJ_CHAN_CONFIG 0x0280 1 32 BANBERLES T
SAR_INJ_RESULT 0x0290 1 32 ANBIELERE TS
SAR_MUX_SWITCHO 0x0300 1 32 SARMUX R 54| FF £ 5 77 22
SAR_MUX_SWITCH_CLEARO 0x0304 1 32 &R SARMUX BHHEHIFF X 75
SR UK SWITER_HW 0340 1 |32 SARMUX BEfHEHITF % 7758
SAR_MUX_SWITCH_STATUS 0x0348 32 SARMUX FF R RS & FE
SAR_PUMP_CTRL 0x0380 32 BT RITH FFa

PSoC 4 BRI ARSEF M, CHE%RS 001-86886, hRA *A
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20 R INFELL BeER

PSoC® 4 9% ==/MRBRFE;E1H (Digital/Hibernate power domain) B MEIIFELLEZE (Low Power Comparator)
ARNFEERT, HENREW TR, RSN EIRERNMANESHEE. LLERNIESMNER S BEE
#|% M GPIO 3 AMUXBUS_A/AMUXBUS_B; XHEIh#FELLEREFRML E S AT TR

B CPU B — DA IR

m (EATEMRERES (FE5EEN/IER AR ERER/ARERXT)

B X ZE DSI i —Ha18

20.1 ‘4

PSOC® 4 R INFELL iR BN T4 -

B RNEEARE

B BEMRETRE

BN IMREER (REER. MEEXMBERINEER)
B A[EAY 10 mV I NIR

B ORAMRMAERBRE RERBALFEE<4A V)

B BRI AR AMERE S (ZERERARE AR /RKIRAE R T)
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IRINFELL R

MMIO Registers

Active power domain

p2
pl

intr_com
intr_com

Software-set Interrupt 2

»  dsi_compl

f——» comp_intr

»  dsi_comp2

Hibernate power domain

20-1. PSoC 4 {RINFELLARRRAEE
AHB AHB IF
CLK_ahb
Not part of Low power comparator
Itis in GPIO block
Each GPIO connects to AMUXBUS_A/_B
! | 5 N
! i HBE
| | £
. | =
1/0 pad E | ‘ " | -+ £y
P0.0
|
i : Comparator 0 Edge
I
1/0 pad . o ! _
PO.1 E : 1@ 10|
|
! i
s
1/0 pad t T +
P0.2 | ‘ ’5 I
! | Comparator 1 Edge d
i .
|
1
1/0 pad E T -
P0.3 i 1@ '5i
! I
I_ _—— Ld

AMUXBUS_A
AMUXBUS_B

20.3 {KInFELLESSROER

TEESMNGANEE., BREMEREER., MEMPEEE.
R, IKARMREE, LEESRRTSAIKIABEERESEAEN
BIATER PSoC 4 {EIhiEb e,

20.3.1 MANBLE

MTES AT A HEEZMR I FELL B S A EE SN i :

B BN ERBABE

B —NINBERRMANBEF—1KE AMUXBUS_A/
AMUXBUS_B MIHERES . XA MINES AL
EERR IR A IE i 3k i

kB AMUXBUS-A/AMUXBUS-B HIRIERIES
4n[E 20-1 Fr7~, &M P0.0/P0.1/P0.2/P0.3 AT LA B
EIEFMRINGELL B MmN IR . TN RIRThFELL S22 ot

PSoC 4 R RS EF M, CHE%RS 001-86886, hRA*A

NimiEid AMUXBUS EZ2|EhER, MR AYEM
P0.0/P0.1/P0.2/P0.3 A& A, T AEHMIIAE.
WTECE GPIO %E#%] AMUXBUS A/AMUXBUS B,
BEERNMEREET.

20.3.2 HEERFMRERE

2 MRINFELL AR IS A 3 PRI R T LA IRiIFHE
X EREXNBENFEEX. APATLUEE MODEL
i (LPCOMP_CONFIG[1:0]) #1 MODE2 {if (LPCOMP_
CONFIG[9:8]) R HIEEEThFELLERS 0 AR IhFELL
a1 HEFER. B2, ERFEEANTHEFE, bt
RENMEFTRSEER,

FRIEFE#EN, EEFRMNKREATEMINGE. b, *
IR IFERA, BRIERR&/. MFIFENI)
FERNENATEE, ESEREF®.
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RINFEEL RS

20.3.3 AN ch Rr AL &

RINFELL S 38 O PR INFELL 488 1 MR E A
OUT1 f (LPCOMP_CONFIG[6]) %1 OUT2
(LPCOMP_CONFIG[14]) . #n[E 20-1 Firw, ELEBEEHI
I 20 B R BE FNIB 4B A0 IE, FERR T 3 ME S
dsi_compl. dsi_comp2 #1 comp_intr. FFAA&EITEE
£2 LPCOMP_CONFIG HJ INTTYPE {i3kEL & Fhiffim %
B (B EFABITEE/ EAEFI TR EMA)
& PSoC4 & T EMRNHERRXA, 55
dsi_comp1/dsi_comp2 FIi&id UDB H#Y DSI #Z ¥ ZE
GPIO st Efhi&R, DSl LUEEEEFEMARILRE.
flantE PWM BIEHIR A, FFPRTUER
dsi_compl/dsi_comp2 kX Er PWM R HES,
E5FES A7 UDB FiEif. MRES
dsi_compl/dsi_comp2 #EZE UDB {Ei#—H 2038, N
Rt EEE A PN EERR S RNIEEARRITM AR,
% PSoC4 A F7E R B RERR S RBR R R, & UDB B
WX, 152 dsi_compl/dsi_comp2 TEEH IR

MR IhFELL 8BS M N AY1S S Cintr_compl / intr_comp2)

S ER A PEE S comp_intr, i%{555 CLK ahb [5]
#; HEERETDEMES (ntr_cl) 2528 (LE 20-
1) . 7% LPCOMP_INTR i COMP1 1 COMP2 {i
5 RIRIIFELLEES 1 F{RThFELLERER 2 MU P BTiE K AR
AL, APANBEE &R LPCOMP_INTR_SET &Y
COMP1 #1 COMP2 i3t sh gt T3 i

AERINFEERAT, HLARSRA0M S B E A0S R
EEIZHIZR (WIC) , HEMMREE CPU. ik, BIfEZE(RIH
FREAT, AP RRINFEL B R iais — L5k

e,
20.3.4 1B

EHERBFMNNAS, BMINES K AR R,

LRI REIRRE, F5IRLERBMNmHEE . RAIRH

ATATRGFHOBE SR IR R

APATLUEE % ERFFEENA HYSTL L (LPCOMP_

CONFIG[2]) #1HYST2 {ii (LPCOMP_CONFIG[10])

S5y BIERER ThFELL 35028 O AR IHFELL 5028 1 BYIR
(10mv) .

20.3.5 IR B M

{RINFELL AR RS AT AZERERR « R REAR AABR R INFE4E
RN TIET, ERBATEES GRS NER. RERE
R ARRFRINFEXNTSRE, TFTELZTNRE. &
REERIARIENRNT, tEEs 0 HELRSE 1 Mt E
BN R AT = Rl BA AR SEEFS
LPCOMP_CONFIG B INTTYPE it %

210

20.3.6 P& 23 B 4

W[ 20-1 FivR, EEERRRER ARG ER S CLK _ahb {ER
RS ES .

20.3.7 KIFBERIE

TR, RITFELLE RN LR E S EHRIEE

INF 4 mV, PRESERRUIMN RVERRE RIS T AR BE.

MKFBEMREDARLS : BERELERNEBER

0.1V BHRIE; HRFEHEMABENR Vdd - 0.1 V BH#R

IE. /T 10.0mV BN SKIF R EZ T /T 0.1V~Vdd-

0.1V HMINBET/EEE. EAEEENNAFT, AP

—R L HEEEKIE.

PSoC 4 ¥ #RPE—MIENEIERMNBE T KE

BEHITIKIE. AFPAREE BN N FSREEKLE

BE:

B 73 LPCOMP_TRIM1 1 LPCOMP_TRIM2 F3k
KIE{RINFELL 5288 0 ML E

m E7SE LPCOMP_TRIM3 1 LPCOMP_TRIM4 Fi3k
RIEIRINFELL IR 1 KB E.

IREAE BN B E, FI{EE) CAL_EN

(LPCOMP_DFT[0]) 3kZERZ.

A PRIERSFMARIFRENAZNT (LUKIhFEEE

a0 A%, BREBREESINNT 1ImV) -

1. B E CAL_EN{I (LPCOMP_DFT[0]) SE¥iELLERES
Y IE Sa i N\ iy

2. PARESKINFELE[EEENA N RNERZHA
B{E.

3. EXEERE LPCOMP_TRIML HIRE :

a. IRENEMELFRERNY, RESER
LPCOMP_TRIML1[4]

b. 0 LPCOMP_TRIM1[3:0]491&, EHZEMNEMNR
ENF1mV.

4. MRMEMKFRERMEBENE, BRKFEEMN
SRATF 1 mv, &EH LPCOMP_TRIM2[3:0]3k# 1A
KFBREE. XMERA R RSB EREERNT
BH.

5. 305 LPCOMP_TRIM1[3:0]8Y1& & OFh, N E YL EE
EEMAKRT 1 mv, SRENS MK IEEERMEE
E5E5F LPCOMP_TRIM2[3], Fi&in
LPCOMP_TRIM2[2:0]8{E, BEZEMERIKLIFHEE /)
F1mV.
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20.4 HERFIIE

HiE 355
LPCOMP_ID LPCOMP_ID H &8 T IRINFELLEREN ID RIETTHSZFRER
LPCOMP_CONFIG B RSRNE B S 7S
LPCOMP_INTR IRINFELL BB P B B & 728
LPCOMP_INTR_SET R RSRNFENEES TR FTATHREER)
LPCOMP_DFT {RINFELLEERR) DFT HFa%
LPCOMP_TRIM1 ELi28 1 RIEFR
LPCOMP_TRIM2 PbEER 1 RIEFE
LPCOMP_TRIM3 ELiR2E 2 RIEFER
LPCOMP_TRIM4 PLEER 2 RIEFER
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CTBm (mini Continuous-Time Block) 7& PSoC 4 2RI — MEMTIEEIRER, BEEET — 1M XiER. B MERMNEER
K25 (FTELERLLEER) F— 18 FED, HhEPEEHRARPHER T —ERZR. 5 CTB (Continuous-Time

Block) #8Et, CTBm LT —LREBESHX.

21.1 %514

212

SEWEENSERAR: TRERE, FE, EIIEEHFME;
BEARFX, SMNEEBARAIHEE H— EBERMES;
BNEEMASEE S LIRS, & 10mV BRI
RAWERIEE A 10 mA

FMEH 20pF B, 1R 4AMHz

SIEEE AT IEEER] 1mV LT

MBI BN R L ESTEE

o IRE) ImA MR, EIFSSEER Vss+0.2V E Vdda-0.2V;
o IEE) 10mA BITaEkET, EASSEE A Vss+0.5V &l Vdda-0.5V;
AV S0pF B, MIHIZRK 4Vius

PSoC 4 /X ARSEFM, XS 001-86886, hiA*A



CTBm

:'QI Ctbm dsi_comp0
b MUX
oo >
Clk_comp FHER
P1.6 = >
E—C I—'WI > BT Interrupt Request
BHLME AMUXBUSA —O—— ; e . — >
Ctbm_comp0_out
PL1 X O o]
URBhHI TR
(0] 1
SW1
O sarbus0
P1.3 X
EZ:] Ctbm_dsi_compl
‘ E I >
b MUX
PL5 X—O— b .
Clk_comp _ TR
PL.7 M—O— = : P Interrupt Request
Bl M4 AMUXBUSBE ——QO—— —_— et >
Ctbm_compl_out
PL4 [X O (0]
IR IR
1X

W2
¢———@——— sarbus0

0, sarbusl
SW3

7

O wHcmossrapns: @  HCIBoMSARADCHISH S MDSI E MM T 5%

ER: FA—EE, —MERERAIESE (—AESIREIIAN0mA; B—AR1nA) RE DAL,

4. BEEMBIX, LTHIZHOMEFERERD

21.3 TAERIE

WERIER R, CTBm XEGHRMEEREE AR
M—ANFFRIEEAEB. BNBERARSE 1 MIANEK
3R, FE—AZl, RE— MRS ITIE. @it
EEARHER, SERASTUIEA— A XiZE
KRS, AB HKEEMARAELLEREE. CTBm EERE
ENEMTEIENFRE, BE, MEMFFRIEETSH.
fEFR CTBm 1##iE, BEAFTERETFVENINEES,
tnEafE. BT IEHHFE CTBm_CTRL[31])E L, ATLUE
gt CTBm &R, AT REBNAHMBMNRHEISTEE,
HRIECER AR TR, EEBTERAS
AERHEE TR (FaE. ERNFESRIRIERY CTBm_OA_
RESO_CTRL[11]F1 CTBm_OA_RES1_CTRL[11]&{i,
PRINFBEER KRS 0 MNBERARS 1 PRUBETRERE.
SERRRFREE, BRETISETHENEE !

1. EERFEER;

2. ELEHHAIIREIEE

3. EEEMRMANIX;

PSoC 4 /XA SEFM, XS 001-86886, hiA*A

SARADC R
5 WMREE, BEHELEALLRBWITIERN.

21.3.1 BiREREE

B NHENCEERARZNSEEBR, CTBm AR
. BIAEEZFE CTBM_OA_RESx_CTRL[1:0]7]
PUEEEHAEIREERR, HE, . a=MEREXT
HigiF. ARBEEXF, EHAERKNINGE, Bk
BEMTETRSHFEEESE,; £amBEERF, MHE
k. BEERXHNEESHEZERARZNHERNENE
0, F0E 21-1. BEFMEAFAE T FEEFER
T, RHEMNIE, AEEE, ITEHFRF
FHME
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CTBm

21.3.2 IxEhEE HELE
BNBERARENEE R TE B ARIRENE R (A
/X)) HEINBIRENME R (AB 2£/10X) o FE—ET
%, —PMEERARRE—MHIEREEBWERE. 1X &
HBRESATESIRNMA EHE; 10X MHREES

*21-1. BRERSERENRIXFR

Embedded in Tomorrow™

TFIRsBE AR EINAE. INEPIERIER/R, 1X HHERE
$£% sarbus0 #1 sarbusl, F-TFIEZI SARADC BUIA LR ;
10X M REZB TOAMER L, BTRAINaE.
EMIHREARBEBEEX THESNGEHERELK, &
KIES K 21-1.

B RR
CTBm_OA RESx_CTRL[1:0]
00 (%£1k) 01 (%) 10 () 11 (=)
SMERIRTHART I 4% (10X ) X 10mA 10mA 10mA
REBIERNE 4R (1X) XA 100uA 400uA 1mA

B EZFFSE OAx DRIVE_STR_SEL (CTB_OA _
RESx_CTRL[2]) , AILLEZEM—/NIEzhas 6. 40
RE—EHRNEASE, FFE 1ImA WIEshSEEs1H N
fagk, & 10mA BIFWFAGRE, NWEEHIME

Z 7738 CTBM_OAX_SW [21]E ML, FEzNHFXHE.

LR, BEMRREVMRES BT TR,
®21-2. HMEEANEESTER

BNEERABZE N AIHREIEHINAMER S
YOHEE TR, JTLUBTEREAMEREX

MU EER AR, IMEBESNEETERN
CTBm_OAx_COMP_TRIM (x=08 1) , Bifam

% 21-2 iR, J¥E, datasheet s 3s fuim 1B
R —MMER R EEENER THIEEBIAE.

CTBm_OAx_COMP_TRIM[1:0]

ik

00 =DEME,

o1 PEAME,

S {ErE R S FNRR RE 1

11 =ARHME,

21.3.3 Kb E

WMIBERIEE R, CTBm FERTREF X, HbhXI
SHIFF KR CTBm MItEXEH &= (CTBM_OAO0_SW,
CTBM_OA1l_SW) BLE. BERB=/1Fx UL Fx
SW1, SW2 #1 SW3) MELETXEURATF CTBm HItEX%

F1F8E, THURT SARADC RIHEXZFFEEH DSI W E %,

BEHFE CTBM_OAx_SW B, EetiZMHEMITFEE
BEAREGIRE. ¥FEEE CTBM_OAX_SW_CLEAR E
4 £ 7388 CTBM_OAx SW #5%E, MNMIGHERATF
*ELE AMTFIRES.

21.3.3.1 AFXIEH

BT EHIFF oL, SRAYIE SN G B IE IR RS R A
B, BSOEPEHBEMNIRTEBRIFXEREE
ERS R RERERLR%, HAIEKR Opamp0 BIEMA
im A HIEEE] AMUXBUS A; iZf Opampl BIIESIN i
A E1E%EE] AMUXBUS B.

AE: EEAPNYEBHERE-NZIT, —NMEBEAR
WENFAXPRE-NHEHE, BUERNEHSHITX
EFZAVM N RIS AT RS o

[ NP
B OpampOFOpampl Y IE M N imiE T FF X AT LAY RIEZEZI = MaNIE, Wk 21-3F7R.
%= 21-3
E[ET#A FF XK IEHIL FXRE
AMUXBUSA CTBM_OA0_SW [0] 0: BFFF 1: A&
B P1.0 CTBM_OA0_SW [2] 0: BrFF 1: A&
Opamp0 P1.6 CTBM_OAO0_SW [3] 0: BfFF 1: A&
AMUXBUSB CTBM_OA1_SW [0] 0: BFFF 1: A&
B P1.5 CTBM_OA1_SW [1] 0: Wi F 1: A&
Opamp? P1.7 CTBM_OA1_SW [4] 0: ¥ FF 1: A&
214 PSoC 4 M AREEFA, Ci44S 001-86886, hA*A
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==7 CYPRESS

[ It

PRESS

Detu’wl Tomorrow

CTBm

IEH Opamp0 1 Opampl BIS M NIHEE FF XA FERERIAMNMANE, HERERISHAMEE, ASBiEE T —
MRIRERE, Wk 21-4 FiR.
= 21-4
AN FFXFEFIGL FERE

B P1.1 CTBM_OA0_SW [8] 0: ¥ FF 1: &

Opamp0 1mA IREIES RS CTBM_OA0_SW [14] 0: BFFF 1: A&

EH P1.4 CTBM_OA1_SW [8] 0: BfFF 1: A&

Opamp?1 1mA IREIES RS CTBM_OA1_SW [14] 0: BFFF 1: A&

21.3.3.2 HLIFXES

SRR BT 10mA IEENS B IEOE ?;il]lﬁlma’ﬁﬂiﬂ

(Opamp0: P1.2; Opampl: P1.3) ,
B. @BEAEFX SW1. SW2 1 SW3, ﬁﬁ&ﬂ’aiﬁﬁthié
AT LA EFEE] SARADC RYAERIMIN B2 sarbus0 8¢ &
sarbusl, AFEERIEEFFR.
CTBm #H%Z5 775 . SARADC HXZE %M DSI BiE,

BREANFRPEERURT

[2:0]%1 SAR_CHANxX_CONFIG [8],

ENPEAT—MK

WER 0 B EEREFF X WETFF; ZH{EMA SARADC 18

REEMER

BRESIZHEINTRMR, H+ PORT_ADDR,
PIN_ADDR #1 DIFFERENTIAL_EN %33R B F

SAR_CHANX_CONFIG [6:4],

% 21-5 7k SW1 iTHIIZ B EER

SAR_CHANX_CONFIG

*EF8EE DS| BiERkEE X,
CTB_SW_HW_CTRL bit [2]zk CTB_SW_HW_CTRL bit
BT EN; CTB_OAx_SW[18]5; CTB_OAx_SWI[19]
AT LA B HL th LAt 35 77 SR AL A ;
SW3 43512 CTBM_SW_STATUS [30:28]F =1L, B
HERT N RWHFIRE, 0 "FREF, 1 "R HAE.

SW1, SW2 #n

PORT_ADDR PIN_ADDR CTB_SW_HW_CTRL[2] dsi_out[2] CTB_OA0_SW[18] SwW1
X X X X 0 0
X 0 1 0 1 0
0 X 1 0 1 0
X X X 1 1 1
X X 0 X 1 1
1 2 X X 1 1

% 21-6 FFx SW2 iTFIiZ B EER

DIFFERENTIAL_EN | PORT_ADDR | PIN_ADDR | CTB_SW_HW_CTRL[3] | dsi_out[3] | CTB_OA1_SW[18] | SW2

X X X X X 0 0

X X 0 1 0 1 0

X 0 X 1 0 1 0

1 X X X 0 1 0

X X X 0 X 1 1

X X X X X 1 1

0 1 3 X X 1 1
< 21-7 FFx SW3 iEHiBiEMEER

DIFFERENTIAL_EN | PORT_ADDR | PIN_ADDR | CTB_SW_HW_CTRL[3] | dsi_out[3] | CTB_OA1_sw[19] | sw3

X X X X X 0 0

X X 0 1 0 1 0

X 0 X 1 0 1 0

0 X X X 0 1 0

X X X 0 X 1 1

X X X X X 1 1

1 1 2 X X 1 1
PSoC 4 2 AREEFH, C144S 001-86886, hA*A 215



CTBm

21.3.4 LB TIEEN

BT 5 EEE CTBM_OA_RESx _CTRL[4]&E NI, AJLAED
EENEHTEELRSER. EXMERT, B
THFME

m 10mV BERSEE, Ak

m =R A EE

EL AR RS ETE R DSI, AIHES

SR E R AEEE] 1mV AR

EZULYN VYR

21.3.4.1 HEZEHAE

1827788 CTBM_OA_RESx_CTRL[5]| BB {ERELLER
2BEY 10mV RiEFHME. LERSEEB=MEIRER, B1F
&, FF5. BEEESFEE CTBM_OA RESx_CTRL
[1:0], AILUEFERGT/EERMBEIFEER. ERERE
FRR T, LR[BS, WEFEAHERE, BiF
ESEHENSEFM.

IESRIEEER R, PREER AV HIEER] DSI, WA
GEtERS, REHITRISALIAEFFS
CTBM_OA_RESx_CTRL[6]i&E .

21.4 FHERIE

Embedded in Tomormow™

ELR B AT W FHEE S 7a8
CTBM_COMP_STAT .,

21.3.4.2 FLEFSHIHF BT

EbEi e AR L R ik, EFSE. TREEA
WE, BEEESFSE CTBM_OA_RESx_CTRL[9:8],
ALLEFEEFRNPEAL AR . —BEEMERSFBMRET
i, ZF7FE: CTBM_INTR hHNHISHEN, iTF
IR ERIEK .

1¥Z7E5E CTBM_INTR_MASK MR —{35F, HBREA+H
WrE K R, MZIERLFSH LR EREEEPIIE
#1285 (NVIC: Nested Vectored Interrupt Controller) .
FA5EREIET, CTBM_INTR 1 CTBM_INTR_MASK
RS ERKICRESEFR CTBM_INTR_MASKED i,
MRHFREAL A 1, HAAENALLERSEMA T, HA
ZHREIRE R, SWAIXE NVIC HITRE.

B tEEEE CTBM_INTR HIE—WS 1, ALUE
FRAE RO TSR o

BINRSERDR, CTBMITRET —SESE
CTBM_INTR_SET, B AAMIFZEFEPHE
BLERL, FTLAAN B A LL SRR Al A BT

% 21-8
s Hht Hedss E4 1373
0x0000 32 CTBm_CTRL CTBm &R & /ITHIE 7785
0x0004 32 CTBm_OA RESO_CTRL IEH OpampO BYiEHIE 728
0x0008 32 CTBm_OA RES1_CTRL IBH Opampl BUiEHI S 1758
0x000C 32 CTBm_COMP_STAT BRI ESHFR
0x0020 32 CTBm_INTR FRTIEKE R
0x0024 32 CTBmM_INTR_SET P&k B S T
0x0028 32 CTBm_INTR_MASK HR TSk S T A
0x002C 32 CTBm_INTR_MASKED A K RS RS T
0x0030 32 CTBm_DFT_CTRL HEHUATNA %3+ (DFT: Design For Test) #8415 7728
0x0080 32 CTBm_OAO0_SW B Opamp0 BIFF <5 HFF S
0x0084 32 CTBm_OAO0_SW_CLEAR B Opamp0 MIFF KITHIEF S 78
0x0088 32 CTBm_OAl1_SW B Opampl BYFF KITHIZ 75
0x008C 32 CTBm_OAl_SW_CLEAR IEH Opampl BIFF KIEHIE TS 78
0x00CO 32 CTBm_SW_HW_CTRL CTBm RRAEHITHIE RE S 728
0x00C4 32 CTBm_SW_STATUS CTBm &R B & T KiTHI B Fas
0XOF00 32 CTBm_OAO0_OFFSET_TRIM B OpampO KRR A% & 178%
OXOF04 32 CTBm_OAQO_SLOPE_OFFSET_TRIM | & OpampO HiE%EsHI 2 788
0xOF08 32 CTBm_OAO0_COMP_TRIM &1 Opamp0 KIIAREHIFEES
0XOF0C 32 CTBm_OAl_OFFSET_TRIM B Opampl BRI AR E 7R
OxOF10 32 CTBm_OA1_SLOPE_OFFSET_TRIM | &} Opampl HyiA%EEisHI% 788
OXOF14 32 CTBm_OA1_COMP_TRIM B Opampl BIEEITHIH 755
216 PSoC 4 M AREEFA, Ci44S 001-86886, hA*A



Embedded in Tomorrow™

22LCD Ex EHiZIRT)]

PSoC4 K& E 7 (LCD) fRIRAJLAE IS HF STN, TN FEUAHJEZ LCD.

22.1 45

LCD Bt B IRaNER A B AT HFiE -

m AN 4N AR

F ¥ Type A (FRofERY) #1 Type B (RIHFERLD) IREhE
B EA— GPIO #BATLUE A FiRsk &

X =MIEHER

o0 HFHEXHE

o PWMI131RE

o PWM12 RE

AHFREXENXER, ALA 1.8V & VDD RIEE) 3V R RFR
AT TAETEESD . REARFIR B REARAE
HFE ST B

22.2 LCD ERIEzhighiA

STERORBETERRAEANER GEMR) MEMRIREMRSFEZE. ETAIMEREE—TER, SHHER
BEERRE B — . AR, Hebh—/PUiER (COM) HEER, F—MUERER (SEG) . MBEEMEAE
SkE, LCD BRAIAEM— M ELMREBERAE, MR/ ERAT S MBRIERERNITAS]. LCD BRI IERRERA
FmEAFHBMELZ BN BHEBEEE (RMS) .

ARENLE LCD & FERMTARIE:

m Vio: WEIHEEERFERXANBE.

B Vi EEIEERAERIGERIEEAIEBE.

B XSE: Viand Vo BILEE. XBURTIRFNEBEAGE NFIIREH . LLEMS, MHEEHS.

HERTERZKENEMERBE. Bit, EAREMNERSELHAT (FFMXE) . BEERT, B2 HKiE
MERREBRBSIMBETN. EXEHRELRAEMTHARIE:

m G RE M AR (COM) |, IBXNBHHBIARZE UMM ESEE . ENARKEE UM EERN AR
m RE: MRIRFNEEREEULKAAE)(L/B)*Vory B, BIINAXNEENRA 1/BN RE. Hb, Vorv ZREF
ReMNIREEE (£ PSoC4A 2 Vddd) .

m 7 (Frame) : BMMKERETMBERAFTHNE. SMT, RENFEEAEAH%E. EEMIIRE
t&, FRAERLMBERERSEAROV .
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LCD R E1ZEIRE)

PSoC 4 X #FmMIREHER,, T
m Type-A ff: AEXFKEFEGD, MRE M 2AtiR,

TARIEWS R M AT W, —ALEes, Rait 2221  IEER
. bLdn COM[] S7E T i fifike PSOCAA FH— T HIIEEME -

m Type-B M —MWUESE 2M MF. § B PWM B
HigE— MRS EER AR, ki, COM [i] £ b rd
% 170 M+ i, Type-B BMMEEBSE bt 7 U3biasl/S U RE
BRIK, EATHRETEEEN. 0 1/2"bias1/2" R E

o HFERIE
22.2.1.1 PWM Z&5p

£ PWMIRENIRR A, SMIREIEEZHE PWMLCD R
AR R A TER, NE 22-1 BiR.

22-1: PWMIRE) (LSRE)

bl*/

GPIO Output Impedance ITO Panel Resistance LCD Segment
\ \ Capacitance
|

PWM Generator

CcOoM

<
N
e

3
v

Y

i

|

V1|

i

i

PWM Generator i
M | |
¥

A
L AA—

2

SEG

Vi

Vvddd

0
V2

~y

VdddT

2/3 Vddd

1/3 Vddd

0! .
t

IR MR PWM KR PWMZERA ITO GESELY) MEREEEEMRBRMNIER, LCD RMIRAEE
BN RREEMERE, WME 22-1 FiR.

PWM HUK AT AR A EMR RS ¢ ILO SEA SR IMO 4% . IR LCD MRBBENFRBERR
(~50Hz) »

22-2 FME 223 BT 129 REM 1/40 HZ=EER COM #F SEG K (Type-A/Type-B). BIFRERT
COMO/COM1 1 SEGO/SEG
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LCD R E#IER)

22-2. PWM1/2nd Type-A

One ‘Frame’ of Type A Waveform
(addresses all segments once)
Vpp frmm Y -
COMO 1/ Voo F——— |
0 I S
Vpp [=—=—=———- e
COML  1/2 Vpp -t
o N R
Voo - - -
SEGO 12Vpp p=~—~p-——4+-—-—-F+-—--+-—-—-F+---F--—-4----
0 F—— S I I
Vop ==~ - - -
LY A S Y ——————,———
0 N I I I
t0 t1 2 t3
- One Frame o
T | COM/SEG is selected
COM / SEG is not selected
22-3.
One ‘Frame’ of Type B Waveform
(addresses all segments twice)
VAV S . ﬂ_lwﬁf ,,,,,,,,,,
COMO 1/2 Vpp b=—— _
0 _I ——pe R
VDD 77777777777777777777 7777~|—.ﬁ 777777777
COM1 1/2 Vpp == __
0 F-——- l_k ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Vpp e - oo
SEGO 1/2 Vpp m===——— ==
AJ R IS R
Vpp F=—=—=————F-——————-
B 1 T
0 ————
to t1 t2 t3
- One Frame o

| COM/SEG is selected

' COM/ SEG is not selected

Resulting voltage across segments

(Voc =0)
Voo oo ™Yy
- Segment On:
COMO -SEGO Uy ’*";f""""+*" [ Vrus = 0.661 Vpp
Voo e LS
R B B et I
COMO -SEG1 0 P e e L e Segment Off:
Vrus = 0.433 Vpp
Vpp === m ]
Vpp fm7m 77 et
COM1 -SEGO N F 77777777777777 R T N Segment On:
1 Vrus = 0.661 Vpp
Vpp o B e
177 e e I
COM1 -SEG1 e - —3 -1 Segment Off:
1 Viws = 0.433 Vpp
Vpp === m ]
t0 tl t2 t3
777777777777777 Discrimination ratio:
1 Segment is On D =0.661/0.433 = 1.527

Segment is Off

PWM1/2M Type-B & #2151

Resulting voltage across segments
(Voc =0)

Vop oo *—l ***************
Segment On:

COMO -SEGO
L e i By —— Viws = 0.661 Vpp
“Vop e ey e
AT Y s s s
COMO -SEG1 0 ped P4 Segment Off:
Vrus = 0.433 Vpp
B e R
R e ﬂ_l 777777777777777
COM1 -SEGO or———++-———-——F1 Segment On:
_I_ Vrms = 0.661 Vpp
Vpp o — —m—
LY J e e
COM1 -SEG1 o F---- | I I —— — — — p—— === —— ] Segment Off:
Vs = 0.433 Vpp
Vpp Fm== ===

Discrimination ratio:
Segment is On D = 0.661/0.433 = 1.527

"""""""" Segment is Off

PSoC 4 ZZHRARSEFM, %S 001-86886, hRA*A 219



LCD R E1ZEIRE)

[& 22-4. PWM1/3"9Type-A S§ 22451

One ‘Frame’ of Type A Waveform

COMO -SEGO

COMO -SEG1

COM1 -SEGO

COM1 -SEG1

Iy

Wy
@]
N
J
s [
=
)
N

Resulting voltage across segments
(Voc =0)

22-5. PWM1/3"Type-B 3§ L1l

(addresses all segments once)
A N e s s s S
como 2/3Voo FT77 [ I T I T |7777
1B8Vep f== — = - -
o S S RS SR
Vpp T e -
com 28Veo 1 L_ L
1/3Vpp 7=~ I - -
0 Fo—mmmmm S S U,
Voo - 20 0 it Sttt
SEGO 2BVoo Fo ””I ””I
13Vep F==F T 1 - - -
0 F—— DI S S S
27 Y et s A
SEG1 2/3Vpp [~ I T I "’I ""I
1/3 Vpp - - - -
St
to t1 t2 t3
One Frame
77777777777777 COM / SEG is selected
| COM/ SEG is not selected
One ‘Frame’ of Type B Waveform
(addresses all segments twice)
Vop foo T e
como 2/3Vop == B s A
BVep b= —
0 S U S S S
Vop W=~ T B e
com1 2/3 Vop T B D
1BVep 7~ F -
0 bl
SEGO
0 b
T et e
SEG1 2/3Vpp [~~~ Tm T
1/3 Vpp A - T T
O bommmm
to t1 t2 t3
One Frame
COM / SEG is selected
T | COM/ SEG is not selected
220

COMO -SEGO

COMO -SEG1

COM1 -SEGO

COML1 -SEG1

Segment On:
Vrws = 0.577 Vpp

Segment Off:
Vrus = 0.333 Vpp

Segment On:
Vrums = 0.577 Vpp

Segment Off:
Vgus = 0.333 Vpp

Discrimination ratio:
Segment is On D =0.577/0.333 =1.732

Segment is Off

Resulting voltage across segments
(Voc =0)

Segment On:
Vrws = 0.577 Vpp

Segment Off:
Vrus = 0.333 Vpp

Segment On:
Vrus = 0.577 Vpp

fffffff 17777 - — Segment Off:
Vrws = 0.333 Vpp
t2 t3
Discrimination ratio:
Segment is On D =0.577/0.333 = 1.732

Segment is Off
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FRMTXLEFEZXTTLLTEFBMKFNBENEN
& (RMS) :

VRMs(0FF) = AB=2" L 20M =Dy o,
2M
2
Viason) - /%x(vmv/m

B E2RE, M 2E48%tt. ¥TFASHEA, EIEKE
LV3HIRE .

% LCD T1EAEKERBRAET, PWMESRKRBTF 32KHz B9
ILO (AEPREIRER) - BARTRESERDN, AT
ELUFE A E A/ T ERNE AR EZREE, A 32 kHz
B PWM B, HHE— DM EEE 100K-1M RREESMNER
BMHE. 4 PWMRRAT IME, NEZSMIEME. RIE
B PWM S5ZBURTF R AU A0 ITO BUERFE.

YAE 22-2 1 22-3 fi7R, 1/2"PWM B2 PWM RE
Em#E COM ifi, SEG mMIESREERHETIKANE
EESERIR . E B mflT, 12 RER PWM RE
EPANIMEREFERITT .

22.2.1.2 #HFHX

BFEHEABAANETEERMERLEFERELE, M2
FIF LCD MXLE EEUATEL FM B EBHERYFE, B
ZFIZ5EHE FRIES) COM F1 SEG. FIF COM #1 SEG
A RERM XA NAFAHENAEBRERRE LCD
Friss &l

EIt@dE COM ESE R Fhrt EatisnZEmeE,
COM 71 SEG Wzhfs SRR R AT AMEE, MER
ENBREHLREZ I, AMFFESXHE LCD K.

T1EREARIFEIRANE 22-6 F1 22-7 7R,

PSoC 4 /XA SEFM, XS 001-86886, hiA*A
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l|||
1[@
—
o
v
=3
(op]
wn

LCD R E1ZEIRE)

22-6. BFXEX type-A K FLLf)

One ‘Frame’ of Type A Waveform Resulting voltage across segments
(addresses all segments once) (Voc = 0)
Voo T - 1T 1 1M Voo ””—I: ”””” —I" = T
R Segment On:
COMo COMO -SEGO 0 b—— | Vere = 0.791 Vop
0 - - - 'VDD . - - T
VDD 1 - TTI 1 MM VDD 7777777777 77771 77777 T -
com1i COMO -SEGL 0 -1- - Segment Off:
J_ | Vews = 0.612 Vip
0 - o T 'VDD ””””” - D T T T T T T
Voo 777 T - T T —I" = T
SEGO COM1 -SEGO . - Segment On:
Vaws = 0.791 Vpp
0 L ____ . - _ _
VDD - - - = Ve T Y T T T —I>7 T T
SEGL COM1 -SEG1 - Segment Off:
I_ Viws = 0.612 Vpp
Py — I - L L VAU N N S A N U N B
t0 t1 2 t3 tl ©2 13
B - Discrimination ratio:
Segment is On D =0.791/0.612 = 1.291
COM/ SEG is selected
Segment is Off
| COM/SEG is not selected
22-7. HFHEXER Type-B FHZL I
One ‘Frame’ of Type B Waveform Resulting voltage across segments
(addresses all segments twice) (Voc =0)
B T Voo _L ****************** _];rl;
Segment On:
COMO COMO -SEGO 0 b In;,,,, o . _ Vins = 0.791 Voo
S Vpp PSS = = _]:L ,,,,,,,,,
Voo -
com1 COMO -SEG1 Segment Off:
Vrws = 0.612 Vpp
0k S
Vp prommm -
SEGO COM1 -SEGO Segment On:
Vrws = 0.791 Vpp
0 —
Vpp ——————) T 7
SEG1 COM1 -SEG1 Segment Off:
Veus = 0.612 Vpp
0 bommmmm
t0 t1 2 t3
One Frame Discrimination ratio:

Segment is On D =0.791/0.612 = 1.291

| Segmentis Off
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FHBF XA R B ERREN T AR

M 1)y
ot Vo)

e M.
Vruson) = /%X(VDD)

ALUTER, 4 4 COM BIHIX S ER 1.291. #FHEX
BRAXTEEEEE PWM ERXHER. BEHFHEXER
BT, RAEBETHRRRRIE. HFEMEX
BWRAE TN B8 LT IERIRRETLUEZ AT E,
ERESHLEN STN R EETRBEENES.

BFEfEERX TR 1.8V #Y vdd 3RIESN 3V B RBRE .

VRMS(OFF) =

%+ 22-1. HEEFERER

LCD R E#IER)

2222  HEEFEHIIREHIE

PWM IREfEXHIXEEES T HFHEXRR, #FHER
22.2.1.1PWM IEzhFN 22.2.1.2 $FHEK. FERNERDK
HIERZRXE, XA PWM RRLUREGEFHIXLE
EREERKZNXE, RAHRFHEXEREERINFE.
BRI, FEEMRESTEFR.

BFEXRARE INFLE, BAMLERR, B
#Z. REBSMHLERSH STN FL, XEEMTHR
BRAERES.

FHIRMEXBEEMTR S, EFRBEATHEEFEER
mEk 22-1,

i i REEERIER ERNFERER P
TN Glass LIRS PWM 1/3 RE YIHRZRE MRS P efE, FTEHRMTI# LCD IREIEN
STN Glass HFEHEX £ STN B RE L, PWM IREE XL E
2223  HFEXILLEES

EFRARER T, HEDEEEERIAT ARG E . XN FEREESERAN “RXTE” iRzt
18], LIRE/NITEEE. FEFRXMEL, FFrARY COM #1 SEG ##IEENEISHEF. & 22-8 B/R7T 1/3 REFM 1/4 5=t

PWM BRzhEYFE X XF L 456 75 5% .

22-8. “FEX” MFLLEIEH)

Two Frames of of Type A Waveform with Dead-time
(Example for 1/4"™ Duty and 1/3" bias)

Voo
2/3 Vop i - -
1/3 Voo I I I

COMO

comM1

SEGO

SEG1

PSoC 4 /XA SEFM, XS 001-86886, hiA*A
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LCD R E1ZEIRE)

22.3 LCD EHRNE

22-9. LCD HiEIRzhiELR

High Speed LCD 3
Master Generator
High Freguenc! i
ook > HS_Com [0] ———
AHB o HS_Com [4] "y, Com 0]
{—)_ HS_Seg [0] ——— M
interface . . [ LCD_com[0]
HS_Seg [n] ——— M HsIO
) . 1 LCD_seg| Matrix
Active HS_sub_frame [4:0] s Com [4]
Power Domain ‘ | E—
DeepSleep. Low Speed LCD Multiplexer |~ seg 0] »
Power Domain p| Master Generator LCD_com[1]
Seg [n] > SIO
LS_Com [0] ¥ HSI
~com 1 LCD_seg[1]| - Matrix
Low LS_Com [4] » Sub_frame LCD
Frequency » LS_Seg [0]— > [4:0] Pin
Clock (32Khz) LS Sta ]l » Logic
. LCD_mode
LS_sub_frame [4:0] _’.. (HSILS)
‘__>. Config&Control |
Registers |
Display pin_0
: . > LCD_coml[i]
Display Display_pin_1
Data D ; HSIO
Registers ' LCD_segl Matrix
Display” pin_n
3 0 v —hf=D g B8 Ny 3 :
22.3.1 TERTE BRER, (RRIREN 1SS & A 58 TR0 R AR F R

LCD =HIBEHENIEENESIE, — M REETAREE
AR (IMO) M= iR AT 8, $—/ 3k B F AR RS $hiR
(ILO, 32KHz) WY{KiKBI$h. IE 22-11, BA1DHIHE
HIESIE LCD IEENMES X EBMRIE LCD BENES 4.
H25, BMARERMNEESES. RTERIESEE
B PWM FI¥F RN W 22.2.1.1PWM
IRFNER BT A, K% PWM IRENHER EE SN EREIE.

RIFRHNERE, TRELFEEXEILER MM
Hrh—/5kIEE) LCD. LCD EMNZEERBEIGX MY
IREBMERNE 110 B L., Ef—1 GPIO #ATLA{E
COM = #& SEG, XA LIEH GPIO %ERESRSCIN, wJLLE
i GPIO ELE HFa8kKik E, 1¥I1HEN GPIO &EF.

LCD ISR AT A TEE=MEIREREN: Ezh, BERMNR
EiER. SR LER X HEMNHEREN, KEIENTT
M=ZMERE L . ERERIRET, LCD #HHIBATH.

2232 EERERMERENESLKERS

RT ERENES A ERBRAWDIREF LN, HRI
DFRRENES L ERBILEAMN. BAFESRES
B IMO HIBT§PSNE —RE=EREEFESH ILO (32
KHz)RJ 30-100 5. =iRIEzh{E S &E& TIEEETHEE

224

FELA— AR ESER.

%772 LCD_CONTROL AIUEL BN &4 :

m Type A X Type B IREIKEFiEHE, LCD_MODE fi
(£ 72 LCD_CONTROL [3]).

m AHEIEADERE, Wik{ER 2, 3, 4, COM_NUM
FE (78 LCD_CONTROL[11:8]) .

m TRk
0 BMFEXHBEERENX,
LCD_CONTROL[4])

7 PWM #X (FMERZiE—) , BIAS L (F#F
#% LCD_CONTROL[6:5])

7 PWM1R RE
o PWM1BRE

m ik SRENESLER HS_EN
LCD_CONTROL [1]) ; {%3 LS_EN fi
LCD_CONTROL[Q]) . @&EEHP—MZILE.,

OP_MODE fI (& 77 &

(FHFH
(FF:E
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m — TSR 4 FiAYRTE . SUBFR_DIV FEX
(%72 LCD_DIVIDER[15:0]) . fARE NHIESL
C, MAFMELENA 4*(C+NMITHEEE. KEE
SEERB 8 (16 UMK 8 ) AIHEEE, XTF
32KHz Y ILO Bf4f, RIS K 8ms B 1/4 F it
AfEl. EERIRENES LEREE 16 MIATTEES.

m JEIXATEH#EE: DEAD_DIV FE (FFEH
LCD_DIVIDER[31:16]) FIkRECE L XBFE]. F1Fh5
RATiE) T B L B — 4

22.3.3 ZIEEMHIEF LCD 5|pNZiE

LCD_CONTROL [1:0] FEaaaIrT A5 7l A kL RES
ZIRRNSERNESLERE. SERIERRES XL
ER/TEMESET LCD 5N EER, EFEFSE 10
%BfE (HSIO Matrix)

LCD EREHFEIREN

2234 EREIEFESE

fEfT—4 GPIO #A] LUE L F 755
HSIOM4A_PORT_SELO...4 Bt Ef COM (¥ SEG. &
NERIES 758 LCD_DATAO thAH R AN EE4FL

(BIEE4FAL [4i+3:41) MEIERI[]D , MRXMEMAELE
Fii (0-3) HENikhiER. —3£%E 84 LCD_DATA0 &
7, MNARRMHONER. BRERE—FWHREEE
—~ COM #i£s, SEG MALMEEIEE. MREHH
COM # SEG £ Finp#EIR S, M5XA LCD Emis
B, FREFIHRIEEEY LCD B Rt 23X —Iiag ki@,
£ LCD ERALAR /R K.

WMRBEAN COM, HAEFNFMFRBREMNT :
COM0-1,0,0,0
COM1-0,1,0,0
COM2-0,0,1,0
COM3-0,0,0,1

224 HFEHEE
% 22-2. HIEWE) LCD FEE5I%R
HERE Description

LCD_DIVIDER I F RN (X B E] 2 75 28
LCD_CONTROL RERESH TR
LCD_DATAO LCD E~#iiE%H 735, B COMx F1 SEGx
LCD_DATA1 LCD 5|Bi#iiEE 758
LCD_DATA2 LCD 5IpIiiE 5 7=
LCD_DATA3 LCD 5|Bi#iiE S 758

PSoC 4 /XA SEFM, XS 001-86886, hiA*A
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23 CapSense

CapSense AR A 5215 RN A FHe R B AR SRIEHIREE . BEMLE, H/MuERAARER 2% NN
M. PSoC 4 fE R FREM AR Z CSD (CapSense Sigma Delta) , EREBIRMHIAF—RAIESEEALL. CSDE
BN EE T BHEMREREAR,

23.1 45

PSoC 4 CSD RIRBUN T 454 :

m [(18ENRNEAR;

m O F—REESEREL;

m [(IXFHFEMEEY;

m [JSmartSense™ ERERRIHAR;

B (xR %% 35 MHEERRIRE;

m [IRBEEEE R

m [IFG7KMERE;

m [EINFE;

m [ X IDAC W&EHRE B AR IR S 1R B F{EIEEL ;
n [(MER—NERY AT ERRNARS GARRETREMBRN
m [(IABEN TR SR, BAIPEEBETI;

m [IGPIO B aiFEIRN, RERRMIANEE;

23.2 1REHRIEE

[E 23-1 /R T CSD B EMREE.

[& 23-1. CSD RN xR =R

_ |
GPIOPIN | capacitanceto |

L— current converter
Sensor 1
Cs1

Capacitance to Is2 —_—
Sensor 2 — Analog Current to digital | raw count ) touch status
current converter ; ! Firmware
Ces Multiplexer converter (sigma > —
.
<

delta) processing

GPIO Pin
Capacitance to Isn

Sensor N >
current converter
C:SN
~
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CapSense

23.3 T1ERE

YHRNEREREREIEM L, PSoC 4 WER GPIO BT X ARG RN ERFNETERRA— N FHUNERE.
BE—MEME SRS, K BOBERENERER-RFERE, ZRR-RFHIREFXIUT— Delta-Sigma Z243H)
REFERET .

BR-M RS M AR A IE T E (raw count) , ZBESHERENBESEREL, WX 23-1Fx.
raw count = G¢ Cg (23-1)
Gc =2 CSD iR A - F R Rigs.
LB FIERIANHEMARREN, BRESEKX, VRITHELCSHENAEXR. SHRENTEBT—NEER, Rt
AT FIE FIRNEE.
23.3.1 CSD RN /R
23-2 ¥4 PSoC 4 B CSD fRHRAERE]

23-2. CSD 1#EHRIEE

AMUXBUS A forms an analog
multiplexer for the sensors
10 Cells configured as switched Current to Digital Sigma-Delta Converter
capacitance circuits for capacitance |
to current conversion \ Compensation ‘
[~ IDAC
L \ \
GPIO Pin | IDAC2 \
GPIO = \ X 7 Bit
Sensor 1
— Cell i N |
Cs1 \ \ | Main ‘
: \ || IDAC |
' GPIOPin S ‘ L | IDAC1 \
—— h [ 8 Bit
Sensor 2 Cell | \ ‘
| | Y |
C N
2 . ’ \ ! IDAC |
~ . . \ \ | control |
. . ‘ ‘ } }
GPIO Pin \ \
GPIO 1 Sigma-Delta y AW
Sensor N r‘i* Cell } o Converter | ~ counts
7
c | |
SN ; I ‘ VRer A d
< |~ | 1.2v) Converter Cloc!
\
C Pin
M% } Modulation Clock Divider
| | High
Integrating capacitor for -_—— = = — = — J Frequency
Sigma-Delta Converter Clock
Cuop Fsw (HFCLK)

Switching Clock Generator

Switching clock for GPIO
switched capacitance circuits
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CapSense

23.3.1.1 GPIO £ THIE 7 B 755

H—MEMWECE N CSD MR, GPIO BHFXEABEE A LIS ERFNERERRAFTUNERE. & 233
/T GPIO BT F KB AR A ELAER] .

23-3. FFREAEHIEE

AMUXBUS AMUXBUS

A B
VDDD
———
L osw,
GPIO SW;
Pin
SW,
SW;
v

PSoC 4 A &EILR%Z: AMUXBUS A #FFi%#E CSD N A RIfERES; AMUXBUS B 1A Ti&E#E CSD KA +H)
FifgER GERET 23.3.2) . GPIO Bt XESHEEEAHTIEREN: @ AMUXBUS AMItHhiER (EFRhiE
TR ;5 M AMUXBUS A 3E55EHR (RFRERRER) .

23-4 B T A RBERER TR THBEEE.,

23-4. FFRE AR ERRK

AMUXBUS A AMUXBUS A
Vbbb Vooo
[ ____| I
low
l SW, lsw l Rs
—_ Gs —_—r

FFREFEBRARNITR: SWH SWs, AMEBRERMEAITT RS A B TERRXBENFR, WIRAFXEM, EH
SRR Fowo BEIFFRERBE, FRFNERITUNFHA—IEMHE Rs, X 23-3 Fi7R.

_ 1

a CS l:SW

XE CsRIERBHIRR, FswEBFRANE.

Rg

(23-2)
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CapSense

Sigma-Delta ##2881% AMUXBUS A RUEL[E4E45 7 Veer MHE (GERLETS 23.3.1.3) . B 23-5 A T HEEShERE

R, &5 (BA Cs) LK.

23-5. FFREBANERENF Cs LRI

\Y

A sw,cLoseD
| SW; OPEN

|
Vbpp -

SW, OPEN
SW; CLOSED

Tsw = 1/F5W

T 23-3 4 T FF LB A B AMUXBUS A #H BIRI B 7R 1A

Ies = Cs Fsw (VDDD - VREF) (23 - 3)

23-6 AT AXRBARBRERRTEEXTHBEE. B 23-7 R/ THAXBAIEERERT, E&HF (BS Cs)

LHER .

23-6. FFREAERRIER

lsw AMUXBUS A AMUXBUS A

SW;

SW; |
CS | SW
Isw

[ 23-7. FFREFEBRRRA T Cs LHUKEH

\Y

A sw, opPen
| SW; CLOSED

SW,; CLOSED
SW; OPEN

PSoC 4 /XA SEFM, XS 001-86886, hiA*A
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CapSense

R 23-4 4 THEBEMN AMUXBUS A IS HER R EH5{E
Ics = Cs FswVRer (23-4)

23.3.1.2 HEXAI#HL LS

N[ 23-2 Fizn, CSD #RRMFF KRS A % ZR4E PSoC 4 S3iATHh (HFCLK) 4337, 5% CSD HRAFF XA, ZFF
EE A TR B AEBI X, FRRMEEBE—HE=NTIEER: IEIE‘/FHK 8 LR AREHLFS, 12 Eb4F
THBENLES . BSEE &R hoshsRa oStk (Analog Switch Divider) , REFSERITRESIER (Fsw) RIFFEBT4P,
B EAXRR 23-5.

HFCLK
2 Analog Switch Divider

YRS R TAEERERERENAR, MR KRR AEER Fow. ZRTREE R TIEEMBEIFTINERT,
MR AR MRRSE—NEENEL. K 23-6 71X 23-7 At TIRETWEEM LIRS TR,
HFCLK

Fsw (maximum) = Analog Switch Divider (23-6)

HFCLK
m Analog Switch Divider

Fsw (minimum) = 23-7)

m ZABENLFFIR 5 .

23.3.1.3 H-#HFHEHSE

HLR- 755 1%2% Sigma Delta 5 BIFMNERE U ABFE. BEH— Sigma Delta 35388, —MET$H5 37183 A1
MR IR HREE (IDAC) 4B, WE 23-2 fiR. H&, IDACLHIS#ZER K 8L, #RA=E IDAC; IDAC2 By5##
LR 7L, #RAXME IDAC. IDAC2 REfiBies CSD HERAYMERE, BAEMMNIRIED, ERRLIR. CSDIERMIEE
TERFTEIMNE—NMRSBE, A Cwop, HEEENA 2.2nF,

EIEEFES, Sigma Delta $5#:381%7%E4E Cvop FIEILRZ AMUXBUS A EHIEBEERIFE Vrer £/, EFWNT:

o IDAC HERIRT: HFFXEBEEMN AMUXBUS A #EERRAT, IDAC [8 AMUXBUS A it RiER. &k
BIENASPER, 2% EABERERE Veer MHE.

e IDAC &E&Mﬁ‘t LI L RE AMUXBUS A iR AT, IDAC A AMUXBUS A 358N, S T&ik
RS TER, R4 EMEERYEIFTE Vrer BT,

Sigma Delta 3RS D PRTTECE, ECETCEM 8 LL4FZ 16 tb4F. & IDAC2 R#EFERT, MBI HESERSFZHER
BRIEEE. 7E IDAC FHRIERT, MHTHENITEARWR 23-8 Fixr.

VREF 1:SW

raw count = 2N Cs (23 -8)

Ipaci
L, IDACEHERERT, WMBEITEEMTEARINE 23-9 iR,

(VDD - VREF) l:SW

raw count = 2N Cs (23-9)

Ipact
£ IDAC2 [, IDAC hieRIEX TR HETEARIR 23-10 Fir.
Vi F I
raw count = 2N —ReE SW o HN _DACZ (23 -10)
Ipact Ipaci

TE{FF IDAC2 j, IDACERRER THVEITHETEARNK 23-11 FiR.

_ o Ipac Ipac2 3-10)
Ipact Ipaci

XE, N2 Sigma Delta 4518503 ## %, loacis2 IDACL BIEERME, loac2s2 IDAC2 BIEEFR{E.

\Y — V F
raw count = 2N (Voo Rer) Fsw s
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CapSense

23.3.1.4 HEWEEEZE

7E[E—ATZl, Sigma Delta 3588 R B —MERERS. BT —MERMNZ RS, E1 GPIO Bt FHfE RS WIERE
2| Sigma Delta 35382 R4, INE 23-1 fiR. HEILEZ AMUXBUS A 1 GPIO B TriFF>% (2nE 23-3 AY SWa)
HEHEMR T X MRS S

23.3.2 RigER

PSoC4 i CapSense X #FF#k R, LATTRHKFIEANBENAIZT. ERKIZITH, FRERSE—RFJRFERER
% . PSoC 4y CapSense i@id [EF#ERFEERFEANERNFXRES, HKRZEZEREZE.

RN ERRSEEm I th, Sigma Delta 35 #2 3815451 5 28 AMUXBUS A IR E4EIFTE Vrer M. GPIO B Ti@id )ik
T <18 B EE E BAM B9 iE 53] AMUXBUS A e ESL E (VDD s, BURT AR TEARBREN S ERR
BR) . BRERITEBREN, iBRELRE%A AMUXBUS B,

ST ERSENFRBREA, A 7% AMUXBUS B RIBERIFE Vrer MR, BREMARKNEESE.

L FI AR B A E/NT 200pF B, —A Veer BIEZ M2 A TIER AMUXBUS B, 0[E 23-8 Fi/n. ZiFE#EBARAIE
% CsHieLo A 60pF ZZHEF, SMEFRSTER Cshtank IHEFEF{E R 2.2nF.

23-8. Vrer B[E£Z 2R IRE) AMUXBUS B

Shield Tank GPIO Pin
—

Capacitor
(optional)
CsH_TanK Vrer
(1.2v)

GPIO Pin GPIO Vrer Buffer

[ —"] cel

Shield
electrode
capacitance —
|

| AMUXBUS B
p— (Always kept at Virer)

Cshielp

} Shield Electrode

Y4 Csriewo FUEE B {E#BIT 200pF B, 3%E3E Csh_tank B GPIO Byt # B FIRE) AMUXBUS B, 0 23-9 Fi7=. PSoC 4
h A EFLEE GPIO B G XHIRENEE S, EMEEIES I PSoC 4 HIEFMHHEM ST .

23-9. GPIO B LIkzE) AMUXBUS B

GPIO cell precharge

Csh_tank Pin

—

Shield Tank —
Capacitor
Shield

CSHJANK
electrode

capacitance r—
|

i AMUXBUS B
(Always kept at Vrer)

GPIO Pin GPIO
Cell

CSHIELD

| Shield Electrode

23.3.3 Cwmop YT FEH,

Y CSD RIRE—R#ERERT, Cmoo LHIBEHIRERN 0. ATEZIES, Cvoo HIEBESKEIRITEE] Vrer, FTHE
MKRBET IDAC FF KR ARIE. ZFEITIERER, ER Cvoo B—MRAKES.

AT iR CSD #HIRMFIEN, FTLART Cuvoo HEITHIFER, SERBEDEEER Vrer. ML EILBHRAM:
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CapSense

® T Verer BEZMEETNIE : Cymoo B AHIETED| Vrer BBEZ WSS FIHITMFEH, FFELERG, Cvop HET
Fro LREMEBERFEFELERT, Cvopifid AMUXBUS B %352 Veer EEIEZ HES E#TFEE; LEREMRWME
LEBF, Cwmopi@id AMUXBUS A E# 2| Veer BB IEZ M EFITFEE .

o FIFH GPIO BTTiFtr: IthEHERE Cvoo B GPIO B # T A Cvoo FeHE, X7 ARFHEIREE R, PSoC
4hAHREREFE GPIO BT XHMIERIAES, FAEEIES N PSoC 4 BIBEFMHHNEMS .
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24 B8 {E %23

PSoCAE—1"H ERIREERER, RTUNETHAMEE.
KRRERFIREMLGRE (Vbe) HIRERBIERNERE

24.1 %54

BNMEERREBREBUTRE:

m -40°C to +100°C SEEAB+5°CHE

m 0.5°C/LSB 9%
m 10 pS KT ERTIE]

242 TAERIE

A

Vb

BNMNEEARBRE—IT=ZRE, BEM-RERK. HE

24-1. REFEREE IR

Ibias =25 HA

Y

{

Vplus

SAR-MUX

Vminus

Y

vssa_kelvin

R s

POS

SAR-ADC > CPU

NEG  Rer

f

Vref=1.024 V

AE—MEEMRERIEEMELR — BRBEATHR, WRGRSEHE (BIT) MER — KHREE (Vbe) ABRE
AR, BEIREM Ve WXREARELM. XHMA SAR ADC 8K, TFSKRNIEE Voe i, AWMTH—
BRMEEARRAT LT ELIRE, WE 24-2 Fir.

PSoC 4 ZZHRARSEFM, %S 001-86886, hRA*A
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B
K
aF
rﬂl

3

24-2 RFE 15 R TAEALS

Bandgap
Current

Y lpias = 2.5 U.A

Control signal 1

Vb (Vc
(ve) Vplus » POS
SARMUX SARADC > cPU
Temperature )
Sensor Vminus » NEG REF
Control signal 2 T
= Vref=1.024 V
vssa_kelvin
Legend:

Control Signal 1 : sarmux_temp_vplus
Control Signal 2: sarmux_vssa_kelvin_vminus

%% SAR ADC goiiti H AR M FHITRIER, ATUEZUATEEANGBREE.

Temp=AxVp + B

AR AR B REH WFMRFEENGFTH 16 LEH. APTRENEENRE.

B A'MEEURT PSoC 4 ZFIFE, WTFHEZRIINSHRBREB—MEEWER. #7FE PSoC creator EXMEF
2% CYREG_SFLASH_SAR_TEMP_MULTIPLIER #(A7#EHit: OXOFFFF164), AN+ ES=SE (A5 Vbe
IS HMER) K, REAR—1 32U ESH (16.16) .

B BHERATEREFNEFREDEHTEMIMRARERR, MUSREFEHESARE. &7 PSoC creator
EXHIEFERE CYREG_SFLASH_SAR_TEMP_OFFSET (A7t : OXOFFFF166). B 1§k 1024 B58|—14
2 LE LSBT (16.16)

m “Temp” GEE) L 32 MESS (16.16) Tir, & 16 MEEENERIY, K 16 fi2/NEEBS. 32 MAREE
BEBEUEEEENES{E. 5lin, OxLESDFC %7k 30.36713°C; OxFFFD09D2 #F7x-2.96164°C,

24.3 REERAREE

SAR MUX FEIF RN UG SAR ADC BIMIN IR IR EERENMAN, MAXPHNRERISSFEEREERE, X
BRI REERRSIINA. tE 24-3 7R, @it SAR ADC EEFSE (sequencer) , i (firmware) , BIFEHIES
(DSHERTT LAI%E S 15 =82 a0 B % S) SAR ADC BYIEIRIIN . i¥IHIEN: 19.3.13 EEZEHAE.,

234
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i
i
a
rﬂl
3

24-3. BE RS EEEl SARADC

XCcZET>W

L TEMPO
W17

R an temp
‘ (¢

=& Vplus
--------- ¥ vminus
ext_vref

AE: BEERSETERT SAR ADC HENBRR (HEHRERTHE) , REEMAREN. SAR ADC HEERREEMN
RIERAEY 1.024V 3K,

24.4 "

1. {#8E SARMUX F1 SARADC.

2. ¥ SARADC Bt E pk HimtE5, SARADC Mifaimizith (38%]) . BLE SARADC HESE ANIIEHESEHRE
1.024V. SARADC B94iHsSEE 4 0 &) 2048 (12-bit /3##3R) .

3. BLE SARMUX f# SARADC HIMINRBEIRE RS, ERECENRR, BRELRFSBINFELRE.
4. iEEl SARADC HyMit (4.

5. M\ CYREG_SFLASH_SAR_TEMP_MULTIPLIER #3kEl A #9{8, I\ CYREG_SFLASH_SAR_TEMP_OFFSET
FXEY B HO{E.

6. FIAAR: Temp=A x Vbe + BItESE
m f5lan: A =0xBC4B, B =0x65B4
m R SARADC (Vbe) #iH 2 0x595
n ARHHI TS
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1.

N oo o M ow

m B R AR

N=|
JmL

[

A L Vbe
. OXBC4B x 0x595 = (-17333)10 x (1429)10 = (-24768857)10
B 3kl 1024
. 0x65B4x 0x400 = (26036)10 x (1024)10 = (26660864)10
BE— LB LS REM

(-24768857)10 + (26660864)10 = (1892007)10 = Ox1CDEA7
BEEHE (5 16 L) =0x001C = (28)10

BENB{E (K 16 i1) = OXDEA7 = ( 0.86974)10

A 4, 54, Temp =28.86974°C
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G 243 : RIEF0VEI

XEHBREUATET:
m wIEFMIERIZED 2387
m EBRMEMHEERIE $ 2440

RG A4

IR R GAEE

PROGRAM AND DEBUG

Program }7
Debug and Trace }7

o—\/ S tem Bus
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25 iR RN IE O

PSoC4 FILABE MBI EHITHRIZANN, X MEEFTLURZ Cypress RIEMBRIZAFIRT, HERFE=FHF PSoCs &
BABR TR, PSoC4 HWRmZEAIIXRAIRENHITELERX (SWD) #0O.

25.1 %54

m @id SWD X #EHmEIE. @K
m R AN ELGET S (breakpoint) FFMEIEMER S (watchpoint)
m FRFALUFE R RS T RENEIESS. IMEEHFSEF CPU AEEEFSR, B8 CPU RZ

25.2 IHHEST4R

25-1 B7RT PSoC4 RIZAFRIZEOM AR LAERE]. Cortex MO BIFRFIAEE O (DAP) ATLUAARE PSOC 4 Bi4RiE
MFIRIZEO . SPGB IERRTAIREE (UTSIAREN) BEREL&HN SWD #0005 DAP Bifl — 8F— 1MW EHEX
(SWDIO) Fi—/ Bfshek (SWDCK) . SWD #ZEOEEEIE 10 $EfEF % (HSIOM) 5 PSoC4 (WATRS|F A BFREHE)
AERED DAP Bifl. HSIOM 22— ZRERF X, Bid HSIOM, Ei GPIO SIMZEIIAS A& MIhge, EVE GPIO 5
T ERIFERAEE, Eban LCD, CapSense F%.

25-1. HIZAEIRIED

PSoC 4
e 1
| ARM Cortex-MO0 subsystem |

; [ [
Host Device | : Cortex-M0 DAP |
> s I
SWD
SWDIO % C::{)I Debug Port (DP) | I
< » T L) Cortex-M0 CPU |
AP Access |
[
[
I
[
I

|

I

| AHB

I | Access Port (AP) |(}:::> 2':;
|

|

|

! i ] I
(0]
Q
Flash % SROM SRAM Pl\j(r)izzfersal
o
[}
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DAP i&jt AHB 5 Cortex MO CPU i&ifl. AHB & PSoC4
AERRZEENL . @BTE, AHB EH A LLGEIEE
g2, IMEFESE. PSoC4 AEEFAE AHB EH. — —14
£ ARM cortex MO CPU %%, B—1 2 DAP. AR,
@it DAP JMEBIRZFILURE B HISHIEAN G F kit T4
iR,

25.3 HBITEAKR (SWD) #DO

Cortex MO X#filid SWD #ZO#HITHRIZFIFIRX. SWD
WILB— M ETHEAHNHTHIL. N3IMLEE, 815
— AW EIAESI B (SWDIO) F1— A & 15 B $4 5| B
(SWDCK) . Ef#hSZHmIZRSN, IR LR
ERREE PSoC4 Wz, —MNEBHEKESER (—1
SWD &) B 46 MEIHh, B=1HER:

wEFIERED

m FHHEBEIEFR — HiES (FEW) KE—MNMEKE
. PSoC4 ™K

m BENEZWEE (ACK) — PSoC4 &H—1MHEE
E#

n BREWHER — ENRMANBR EEREEE

Y4 SWDIO BR&RIEMERE, B—NTEH (Tm) ,
ALBAHRELIZENSEE. XMEARKRER 12

5§E 1 BB ER, BURTARRIRENEEIFR.
SWD &5 #iEE I FEInE 25-2 FiR.

25-2. SWD EEHIEENNFE
SWD Write Packet

a

swooc | MMM ML

o W o o o W

>

i

.
SWDIO

1 [l —~

slalsl i =,

V:QIV . >‘|V:VI

= R A23] |+ £ 1 2 i x |<

gi1a|z| '8 2 ! ® |E

U):(:n:. |n_|(/):ﬂ.l—

U )

Host Packet Request Phase

ig

Tm (Hi-2)

i1 10 10

wdata[0]
wdata[1]

ACK[0:2]

Target ACK Phase Host Data Transfer Phase

SWD Read Packet

SWDCK T

SWDIO

Stop (0)
Park (1)

2
=
3
o

Host Packet Request Phase

SWD HiEEEMEENT:
1. ENBUEEIEKR: EHIES) SWDIO

A. FHAR—REMETIG, 188 A 1.

B. APnDP fiIRE T XIttHEMZERET AP B
(1b1) T2 DP BJifsia)] (1b0) .

C. S RnW {if, 1bl Ai¥ PSoC4, 1b0 AT
PSoC4.

D. ADDR fi ([3:2]) RifEixmO (AP) Z&HiER
w0 (DP) MEHEEHRIERM. BERFESENR
R 25-4, F* 25-5,

PSoC 4 M ARSEFA, Xi44%S 001-86886, hA*A

é

|

Tdata[o] -
rdata[d] -
Tdata[31]
“Parity

Tm (Hi-2)

ACK[0:2]

Target ACK and Data Transfer Phases

F: HbUEAMRGLFFIRTE

E. FFERIHLLAFRIKIE APNDP L. RnW LA K
ADDR & 8. MRXJLLFETFHMA 1, BB
L FEREENI N 1, BN 0.

INERZIBRIELM, FB4 PSoCh e ZBEELTH;
HEHAELRE (ACK = 3b111) . FHIESELES
BigME, ER—xER.

F. {FIEAKIEE 0.

G. Parkfii—E 1 £&.

2. ACK 2SR BIENMmE: Birsst (PSoC4)
Kz SWDIO
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wIEMFRED

ACK[2:0] iR REMRBFHALEENMMEN, RRT E£—
KRBT . EHRAE X R 25-1,

3 ACK BRI AR IA
3 25-1. SWD &4 ACK Mg Kz

ACK[2:0] SWD
oK 001
WAIT 010
FAULT 100
NO ACK 111

AR, HEIM ACK RRE—XEHIRES. EH
(OK) AR E—/1HiEERBRINN. FF (WAIT)
HEATEEE—HEME GEREBANT) . #iR
(FAULT) R7&SRBAMRIEHRIERIZIZIE. No ACK Bl

TRIE .

n T —NEFEFMEE, MRRMEHEE, BaEM
SBRAERXMREMBIZBINEE. THRTASE
¥R, ENEFLREEFBRIEA.

n TN EFFEE, MRRINEHE, Baxs
BB RS PSoC4 2. ERFAERELK
HE IR AR BRI S BRI AL A TE X 3
Bme.

ZEMBEEKRS PSoC4 FHEAE F— R E91EHE.
FNRLZAUEE 4 8. R 4 XUBEMATEEURE

IEf (OK) WIRz, MBAKRMBERIENIFILE, EEH

Bt

m $HIR (FAULT) RESRPARIZRIERIZIFIL, B
HERBRER@M.

3. BURMLIMMEL: SWDIO FiE#3iX BFras RN
A EEHIE, REMKE

B. HEMRBIETERE, MREFHD 1, ERA
1, BUERAFE.

n T —MEREE, MRENEEIEFERE
B, BAmIELIL, EFER.

B TF—1SHIER, MR PSoC 4 BEFFH %
HOBIEESTEREEIR, BATSET—1TH
FEESE—NMEIRMAE (FAULT) .

iR#E SWD thill, EHATUERN KBS EERE
EMEN SWD K EHR (SWDIO JK) . nSRAT4H
RNRERABRESHNIE, HEEFER=E S HE
Hi. w05 SWDIO fEZELAE+1 SWDLK Bt /E HA

240

HE, SWD EOSHWEE. MREERRKHERE,
SWDIO EEE k.

SWD B}

HEMMIRE SWDIO A, FHM—AL7ERT$ SWDCK T
FERMBHMER BN, ER EFSARIAHESRIER PSoC4
(BHREEM) B, & PSoC4 IRE SWDIO ZiIFHE,
I — BB AR EFHEMB BN, AR TR

REL LN EFEAE e
SWDIO ##ZrNi%E 7] M3k 25-2 F[E 25-2.
% 25-2. SWDIO iR

SWDCK #1358
SWD

LR R | TR
TMBRAAR N
eeEE NS | BEstE

B#R8E# (PSoC4) &
g | BEE4S
RS (PSoCa) BlRfEm | L | FImITS

ACK 4845 :

WHIM ACK iLRR E—RIEMERT. E# (OK)
YA E— MR EERIN. F& (WAIT) HATEE
—MNEIEMER GEIRABANTS) . 8% (FAULT) K&
WHBARISIRIERIZIELE . No ACK Bl ER%Z. Bkl

% 25-3,

%= 25-3. SWD f&#iAY ACK Mg Rz

ACK[2:0] SWD
oK 3b001
WAIT 30010
FAULT 3100
NO ACK 3b111

n AT NFHME, MRIMERE, BAEN2
B A X N R BUR R B E. SR NSRBI RIREE,
FNEA L ETFERIEAL.

n T —NFFHFEE, MRENERE, BaxMEE
MRS PSoC4 2. ERENERSKEEHH
BUARBRNFEREMATRX MEEER

m EHMEERE PSoCs EALIE E—RAfE.
FMRZAUEK 4. MR 4 RABTIATEERE]
Ef (OK) MRz, MLAXRMIERIENIFLL, EH
i,

m R (FAULT) RESRBARIZHRIENIZIFILE, BEE
BEXRZHXER.

& (TrN) M.

EBIREIERM B MIZR R B Mz B, B—1NT
EME (BNE— TN BEiE) , ERREETSERME
RIS R B ERFN BRI ER 2 18] (BN TrN BHD
wE 25-2 iR, £ SWD s, TrN MERRFEHMAn

PSoC 4 2R SEFA, %S 001-86886, hRA*A



R SWDIO & X TIRaNER . FEHIESIEKEN
F— TN MERT, BHRFIAE SWDIO % it &
55 (ACK) o XMERIET EHAT A T—N RSB
B|MEES (ACK) . F— TN ME{ERBY i
Hl. = TN MERBERAKES 1% B4 ERE, &£ TN
XERENF PSoC4 #BAEEIRE) SWDIO & (CAEMEZE,
& 25-2 Friw, #RiEH 2) .

25.4 Cortex MO FRFniFialik O
(DAP)
Cortex MO 4T2Fi@iR1E 0 DAP 8F—MARiEO (DP)

M—EEwn (AP) . FIRmOSI T S0 ERER
MBS SWD #OMNEVRZSHL. EHREHE T e O AR

= 25-4. FEFRHO (DP) HiEE

wEFIERED

BEF TR DAP #riRKIBESE. Hinlin O84E TiLIMD
T Aifia) Cortex MODAP-AHB #EOME 88, —AEKil,
DP FRIFFaRARM—R MR ESREHERIRA (M
WABINT) , ™ AP MEHFERIERE. FHXRIEFER.
TENBRIZEORENBIEL ARM® Debug Interface
v5 Architecture Specification.

25.4.1 EiRim OF 785

FAsk4mIZAEIKEY Cortex MO DP 7722 A R AR H SWD
tbhtfusnsk 25-4 fisx. 7€ DP RJifiC)RT, APnDP i
#£5 0. AWMU ARIZFEARRER DP HE8E. 15,
SFREI— MU, EANBiHRARENEEFESE. DP F7F
BHEMEAEE2ES I ARM® Debug Interface v5
Architecture Specification.

APNnDP Mk ]
Bl (1-bit) A[3:2] (RW) 2 BRI

ABORT 0 (DP) 2'b00 0 (W) AP {EILFFRR gﬁ\ﬁﬁg%iﬁfﬁ*” DAP 1L, FIRHth R

IR —LEARARNL.
, . , og XAMNEFRRTER Cortex MO CPU B9 SWD iR5IS:

IDCODE 0 (DP) 2'b00 1 (R) AR LS 7S OXOBB11477.

CTRL/STAT | 0 (DP) 2'b01 X (RIW) BHIFRESE RS | XNEHESTLUTH] DP B[ LIEE DP FIIRTS
XA SFERAUMASREFRNANGRRKO (AP) .

SELECT 0 (DP) 2'b10 0 (W) AP EEFEHFS 7E PSoC4 #, RBE—/Miialim AR LLFI DAP AHB
B,

RDBUFF 0 (DP) 2'b11 1 (R) RENEESR ENFES[EM T RE— AP SHRIEMER.

25.4.2 ihaEOSFRS

BATHIEADRALNEE Cortex MO AP S22 AR AN Y SWD Hilit{irgnsk 25-5 Fix. 7£ AP ifjig]it APnDP 7tk

BT A 1. BT A SRIEIERER AP F1F:5.
% 25-5. EEiFEinO&5FeE

APNDP ik Wiial
Haik (wbid | A2 | RW) £ HEBRE
CcsSw 1 (AP) 2'b00 X (RIW) BRI/ TERES | XNEFFEEEBENITH PSoC4 RERZERIIE
TAR 1 (AP) 2'b01 X (RIW) Lz p kil e XANHFRTEMT BEHEIN 32 L AF I
, 4 s e o XANEEHRRETHE TAR FEE 5 ERMILA
DRW 1 (AP) 2’b11 X (RIW) BB ESER .
25.5 PSoC4 B9%mt2 25.5.3  iO%KEN

3t PSoC4 4miZ LN :

1. SMERLEZKEN SWD 0O

2. HENRIEER

3. BUTHRIERE: bl ID M. AERIE.
RIS IE SRR

TXSEEHENNE. FHNAS, LLEEEE, B
FRSELAR RIZHRE 11%$E, 1585 PSoC 4 Device
Programming Specifications

PSoC 4 /XA SEFM, XS 001-86886, hiA*A

25.5.3.1 FIXSWD %7

BHRIZME —HE5KE PSoC4 B SWD iH. PSoC4
BFLHE S| BIER AT LA SWD 1 [O-P3[2] (SWDIO)
P3[3] ( SWDCK ) #1 P3[6] ( SWDIO ) , P3[7]
(SWDCK) . P3[2], P3[3] A#%* SwD #MH, P3[6],
P3[7]79)% SWD 0. F* SWD EOAERAR PSoC4 £
EH#EE, TR SWDEORBAERAWHESLE. BiF

SIBMS2i52 M PSoC 4 T K F1.
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wIEMFRED

FHUE 72580 SWD_CONFIG Ffras AR EMMED
MEFRHRIZAARED. I8, EEREERIRES,
RggeA—1 SWD 0. BRG] BEEREFHOREEE

25.5.3.2 G0N FE

SWD #0. Frll, IREEIF X SWD #E0O, BavM
M= SWD EO&M—1 T2, F8R SWD &0, IE
FLAT LR SWD O #ITHRIEMIAR .

FRRIZRT, RIETESEBSIMBEESIBE (XRES) M—XRKEE. ARG, HIEFSAEXNKOKBMEL L —
A SWD EHEFF, SkiEHE DAP ) SWD 0. iZFFIRAREBNT:

A3 1 SWD in OFKEUARTS

ToggleXRES () ; // Toggle XRES pin to reset device

//Execute ARM's connection sequence to acquire SWD-port

(50+SWDCK clocks with SWDIO high)

do
{

SWD_LineReset () ; //perform a line reset

ack = Read DAP ( IDCODE, out ID) ; //Read the IDCODE DP register
}while ((ack != OK) s&stime elapsed< 1.5 ms) ;

//retry connection until OK ACK or timeout

if (time elapsed>= 1.5 ms) return FAIL; //check for acquire time out

if (ID != CMO _ID) return FAIL; //confirm SWD ID of Cortex-MO CPU.

7 FERIEH, SWD_LineReset () 22— RERN
EEFKHOMN ARM 554, FEZE/D 50 4 SWDCK
H§ (SWDIO A®E) . 4REETEN B THIFED—
A SWDCK EHARY SWDIO KiK. X MBIERESE T 4Ris
EFISF. Read_DAP () 2#§iE IDCODE %HF:S5.
EFi% IDCODE XM HRES—EHFLE, HEEIWE OK
ACK & &4+ (1.5ms) . —BEHERERE
OK ACK 3 HiZHYFI#Y IDCODE 5 Cortex MO DAP 51
{EHBICEE, ENIAZ SWD i 3R BRAL TN

25.5.4  #HN SWD RIZER

—B3RET SWDix0, mIZSmME—ERB AN
M RIEEN, XALUBEE TEST_MODE HFss+Hi%
& TEST_MODE {i3k5Em. fERHFHENRIZEXRA, T
EmEFARHO. FANRERXWAKRBEIEFEX
iE2&L: PSoC4 device programming specification.

25.5.5  #1T SWD HmIZER

R —B#HANREERN, IBREFHMAT AR L%
SWD ¥iREFF, #HITHRIZRIE, WINFER. NEFEHR
B, HERKEEE. XITMRETIESES—ET
Non Volatile Memory Programming 9 &% . PSoC4
device programming specifications H <& 4nfa] = 4 X
LHIITIEIR,

242

(0x0BB11477)

25.6 PSoC4 SWD iffiRiEO

PSoC4 i ORI D AR RABIEIRFIE
RAEFR. RAMFREERFL. 25, oK E
ME . ERABMFRSIFESHU S, [T
7% ([N7F. SRAM. HfttsMgrFtE=R) iiE.

PSoC4 v E=ZMEEMIFXFHEL, WT:
1. FARESFEE S ER

2. WIS BT (BPU) — Bt TS

3. ARUMBAMIRE (DWT) — Cortex MO 1R S #r#k
BEUNESL, TXIFREE.

ShERAIR 2818 DAP 5 PSoC4 i#ifl, ™ DAP NIiid

AHB 5 EILA_ EJLMBIRF RS RIS FS.

FRMNBARFRETESHERE, WESTEAFKREMENT

48, &SI ARMV6-M Architecture Reference Manual.

25.6.1 i iITHI AL E F 55
BWRIEHFMNEESFFARNTEENARK. LIMEE
mizEl, BEE. RESFSERBANENHNXEBIIENT, =5
BRHEER[MMNEXIFES W : ARMV6-M Architecture
Reference Manual,

n FRAFELFERREEFSH (DHCSR) — XM F
FREE T REBIEOEHIAL, tbmEREER, Sk
CPU, HITRLREFSE, URLIERFAERIRSAL.

PSoC 4 2R SEFA, %S 001-86886, hRA*A
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HI2RASEESE (DFSR) — XMEESERTIE
R EGLAENERERE. XEEHRT CPU F1E. B
SEG. NESB4msIEAERES.

ASHEREESEE (DCRSR) — XMNSHEI%
BT HRIZEEIEIE Cortex MO CPU BB MNBRSE
BTSRRI,

m ARSERBIESEFHR (DCRDR) — BIMNEERE
fit T 7 DCRSR HiEiFH&F FRRR s EEANNHIE.

n AR EMEEEHFES (DEMCR) — X1M&FE
HEIELFAAMNES (DWT) EHREFERER, =
EREHRNE RS EEHIRFEREN.

25.6.2 BiEEAT

Wrm st (BPU) B THISIhEE. BT 4 MNMEHES,
WRILLE Cortex MO B9 BKPT 3544 BRI B MR RIS .
BPU F R MEH 7S,

m U SIEHIZ 28 BP_CTRL: FAk{ERE BPU, REIRTE
BERARREIFNESH SN (FF CMO
CPU kiZZ 4 1)

m BT LI EF2E (BP_COMPX) : & MNEE U S ER
B s EESE, 8F 7T XS RIEEEAL.
Eeiiibhb . AR bk i B e & A O CEC 55 5. 81
BNELE, Y54 E(TH S bLHE TR, &b
B, FEEIRE S,

25.6.3 HIEWESMIRE (DWT)

MBS (Watchpoint) ZiFifla)#iEititFn PC #54 i
fit. PSoC4 CMO #%/LA X #FIRER (Trace) « DWT X
BRI NES; PC REFFRREHATEFIEHHE,
RET —FERE T RRARBRITIERN A, DWT F &
ENFERU TR,

m HIEVRSLEKE R DWT_COMPx BT iEGEEE
VMBS RBAEENLLRE. SR SEEHE
TR DWT _COMPx 7588,

m HIENESRKSEE DWT _MASKx BTi#EHE R
RE OB AR/, XA S W S,

B HIEWRSIhEES 7758 DWT_FUNCTIONX BT ##f#
ZRA MBS TENERE. — PMESTHEE—
EFHES PC) MESSERBINESHE)WE S,
ENEFEHZTEE—MISIFCEEENE S =%, W
FERMEEE .

m HIEWE SRS PC XAEH 588 DWT_PCSR Ak
RELATIEFIEHE, BIXNESESETURET
RRBEMPITIER

PSoC 4 /XA SEFM, XS 001-86886, hiA*A

wEFIERED

25.6.4 ik PSoC4

SNEREOIRIR BR @ I i E AR IR HIFEL EF F88. BPU &
K& TR DWT FHEFRKIFIK PSoC4. FiEH
Wi EB 2B SWD #EOKREHITH, CMO DAP HHY
SWD #iEitis O (SW-DP) i&id DAP-AHB #ZO%%
SWD HIFEEE MR EENEFEAE.

PR E—FZFKE SWD im0, FEETEEIE—X
SWD HIEFFEiE SWD #O#1TH DAP SWDID #Jis
. HiEB|E#EY DAP SWDID 5S50t, sRANARMIY
RELT SWD ix0. A TIRFIHER, HEAS|BEAGEH
HibELEH. PORT_SEL3 FEREAILUGIX LT B%
3 SWD #EOT Az A& AR LCD, GPIO. SRE
EiFi, XSS IRER SWD EH; MRINNEE
iz, BT EINEEREMAER, EAkiE
FMRBHITASRITHIT,

—B3E#E SswD im0, HMEREEREESEN DHCSR
H 58+ H C_DEBUGEN fisk{EsiAiR. AR5, BEE
NBR RS A ERALCRFITAEEIRIRIE, WL
R FIE, BiEEE, UEAEE,

R RERMEUA T EANSBHRIMEE, REFUR
RNEFHBHR, ERERIPXDIETPSFR,
HERREEEILEN S, INPERBHEESHGNE
#E. —BRGEMEANENIER, RSEHEILEE.
B|HMNENER AN BRI ZREERAM, BB
SEITFFIEE.
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26 3F Z KM RIS dRiE

G KRN EEBRRIZRIEXT PSoC 4 FINTE (Flash) BIRIZE. KREDBNA T SBHRIZNBHITIEE, MR, B, HiZ
FIRIE . FAPAIER Cypress AR RIER R EME=HHIEE, FRHXEDGEEHNEFINEAEFBA
PSoC 4 g2tkeh, tksh, EIITMESISIEF (bootloader) B, AP AI{FEAXLINFEREE N ING

26.1 4

B TEFEIIERIAEEEO (DAP) FA Cortex-MO CPU HE{T4RTE
B YA Cortex-MO0 CPU XA 7713 1T PR EFnIEPE E A IB IR AN RIZHRAE

26.2 IHREAT4B

HRIERXNAEREHNZBITIAR “System Call” ERESKLIAY; TFHETE SROM Ay System Call EREN AT EEFFIURR T
FAHINIT. FPREIREX SROM ERD I TIREE1E2. System Call BI— N EEINEE R W INFHITHRIZ, B SRom
BIERSY System Call ERE SR G AEIEHIZE (SPC) EOMEBINRTERMIAEFNHIERE. @iRXiFEiH O Cortex-M0
CPU i System Call, 2B T EMHENEHFRS REIRMERISEIFIER SROM HITHEN BRI . SROM FHILE
SRBEA R R EIRIERD RN THERIAY System Call, FHIFERBERITERBAN—NEFEE. FHiliFEHOR CPU A FUE
HUX N EF 1782 SR FIMT System Call EREHNITHIZE R 2 A IIENIT 25 WA .

PSoC 4 BT IEiR i85 O (DAP) F0 Cortex-MO0 CPU BTN T INFIHITHRIZ. HMERURFZEE ATIE I VAR i ia)is O
(DAP) &E&S RIS PSoC 4 FRYINEHITHRIE, HEIRENRZETHTEX (SwD) Whill. AAERINBRIZEREXT
PSoC4 HITHRIZRI S TEIE I PSoC 4 Device Programming Specifications 3 #4. Cortex-M0 CPU @it AHB ¥iFEIHE X5
BRI INFHITHRE; XMEEARNEERTIBIESISMEFERF (bootloader) SREFHTERS IAN7FE L FE R FAFERF PFER
HbRAER, MEHERAERNETNELR. SAENREEHRE, TeRkEERiFRHOTER cPu, HRBITR
LEMEBEIREISE (SPC) IEORFERM.

26.3 System Call BYSEER

B System Call EREIIB SN TR :

W R{ERD: ME—AY 8 LEREIRIERD

B 2. 4 System Call HEHIEE keyl F1 key2 BN EHESH:
keyl = 0xB6
key2 = OxD3 + R 32 1{ERD
RIBXBW SRR T HRAPRIERER AR System Call H%. RS keyl F key2 TIEH, M SROM A
PITIEMES, HIRE—NMERB. BT EEANANSHE, 39 System Call RREFEHMSH.

B RE{E: R4 System Call REAEMMITRBASIEE—ME, LT ERERS (Silicon ID) kI System Call
.

B SERCRES: B4 System Call IAAZERE, EPUITRESWERE—NEFEET. cpu iFikinE)ss 0L 5mis iz
WAE R BZ B B R EWRINNIT, MREY, FTRATHEBIEREE.

244 PSoC 4 IR REEFA, Xi4%S 001-86886, hiA*A



=2 CYPRESS

Embedded in Tomoarrow’

26.4 PREFIEFHZE System Call

LB FRFEER O System Call BY, [T HIE
B, CPUTIZEILRAS. ZHiBid cpu A System Call
REET, ETRENITHRS, TIEESAEE

(Blocking System Call) #13EBEZE (Non-blocking System
Call) #Hf,

m LR EM System Call B, cPU R THITIE
System Call 7, NEEFHITHIHITEME(MES. H—
A System Call R — Nt IELIZ AR, CPURY
HITSBEE R SROM h System Call FHNARTBALIIT;
—BRITER, RERNEIBFRE HBERIT.

m JEPHZE System Call 2L AIF CPU FHITHIT—LE
HhARHS; System Call MUITSEREH BT — NPT
&% CPU,

XEBRE=IEFAER] System Call R#: FAETIT
(Non-Blocking Write Row). JEPEZE4#FE{T (Non-Blocking
Program Row) FAEFHITIEPHZE (Resume Non-
Blocking) . Efth System Call eR %5 /R ZE R

Eit, ESMERRENEFR, MTEFERNITEMRE, 7
P FIX L dEPR 38 System Call ER%. HXTAFHITIER
WERTEIRIERT, CPU TBEEITNESHINREE, Eit, R
BIEITHE SRAM FRHIRIBAFTLUARAIEREE . R
ERERHBFEEITTAERHORIDER, SITERATH
E; HPUTINEBURBIRIER, AR BRE—MNR%E
iR, FHfRE&E— HardFault 5.

R REITHIZE (SPC) & PSoC 4 fI—NMNEE&ELR, HA]
FEEANEHITERMNBRERERENEFSEERT.
24 SRAM FEIR IS IA A IERR 2 S Fn3E PR E dmiz sk B AT,
—BERRENENFIRETRE, REMEITHIEEN
ERESREE—N Pl . REMREIEHSSPRIRSERF
PR EFHNITIERZE R ERTEM System Call FHIFEE S
B, ATAERITIERESRIEREERZREAT, CPU N
AITE SRAM FR#UITIRED, FTLA RS REIEHI SS9 T Ei AR
FIZFF W UMTE SRAM FIE1T. EIRAAIEAERIZEL
B, RGMEiTHlsshiisEmE 10k, MMmiER 1K
EFPITIERERY; MEABIEEES R, R%
[ RETHISE R TSR A 3 0%, NTMIER 3 XEFHIT
EPRE R

FARIEEES RHAAREUREE, EILIEPEZE System
Call fARIBEYS,

26.4.1 /4K System Call H 51
&R System Call RIS EBIT:

1. ERHEEH: TEALAHETHEMERHESH (KEYL,
KEY2, HEESH) Mr5E:

a.) [EZ1F3E CPUSS_SYSARG B ANEHSH:

e A A IS S M E M Z 788 CPUSS_SYSARG
Y System Call ER¥. B 32 (& FH

PSoC 4 /XA SEFM, XS 001-86886, hiA*A

3.

EH KM FERRIE

CPUSS_SYSARG & ¥ B F Tl F T & tERL ek
HAVERK (WAEZE System Call EREIFR) -
EIBE7SREN 7028 (SRAM) FENRHESH:
b7 354 TS S 8 E A SRAM A System
Call B¥l. B, APBSHIREHERKRS
A SRAM HFIEEMZELEFMEAIT; AFE, 1§ SRAM
PSRRI, BIEBAE— S Ebt,
S NE7E88 CPUSS_SYSARG. X/ MiEigthit w2
FRFFH (32 i) ; SROM 8 X ik i Y
REHEH.

B R HIRIETSH B 5 System Call:

B Fi% 8 SR BHERIER B AN SYSCALL_COMMAND (CP
USS_SYSREQ[15:0]) BIK 8 fii; H= 81k 0. [REAT
1% SYSCALL_REQ fir (CPUSS_SYSREG[31]) & 1, fiik
NMI B, &EEh SROM HHY System Call B

Z24% System Call HUIT5ERR

4 SROM FFEE#IT System Call Bf, B4£4% PRIVILEGED
{ir (CPUSS_SYSREQ[28]) & 1; LkAI{XATE SROM
RORIZIZE . & System Call #HITSERRAT,
SYSCALL_REQ {iL (CPUSS_SYSREG[31]) %0 PRIVILEGED
fiI (CPUSS_SYSREQ[28]) S#iiERk. Hitt, tnRAF~
ERIER GRS O%RE, BN Eiaxm ML
RS, SRFIER System Call EBE S LHITRMR .. AL
HRTE 1§ EXAEEAN, MRXAMOLEH
BE, MARRELRY, HHLEEMSEINIT.
R TE system call #ITHIEFEH, CPU IR FAE
FAREEIEXAML, E AL CPU IEFEIIT SROM
hRE; NAREFXATRE system call UITTERRAIZE
R, BIM SROM HiR[EIHY system call HUTHILER .
FIBSERRES
—B system Call ##IT5EM, SYSCALL_REQ i
(CPUSS_SYSREG[31]) #01 PRIVILEGED fir
(CPUSS_SYSREQ[28]) &#iEM; BH1Fss
CPUSS_SYSARG @AZ#i52HY, LAFIMT System Call 34
ITHERERINIT 2K M. METEEE CPUSS_SYSARG
B ER W T FR:
B OXAXXXXXXX: %7~ System Call ¥R Ih#TT, Heh
X RRTEKE
W OxFO0000YY: FRHUIT System Call iy, EHe vy
FREMMEREE, FEIE 2.
FEELREE BE
#B5Y System Call RPKIRE—L&E, WMERER, &
5%; cpu BERIAEIR O NS FES
CPUSS_SYSREG Fl1 CPUSS_SYSARG HHifELIX LL 18,

b.
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_ WIEMIHAE, BRXLERYNSBRIESE B system
26.5 System Call B ol A .
% 26-1 BIH T PSoC4 XHFHY System Call REAEREREM  j58. —2k system Call HHRALE CPUBA (W%
RIPER THIHIEMNR. T T REHRIPER, %1, & v ERFALHE) .

, T RRANTHE)
ESERUHRLEY., B system Call BIEEBERR
%% 26-1. System Call EB%§

AR iEdE O A 1E BUPR .
System Call 8 sk CPU i1
ystem Ca # T Ry | ABRP | sap
(Open) (Protected) (Kill)
it> FrZ B (Silicon ID) BREIZHHSRERES. RIGRSHNETHS v 4 v
MEAES % (Load BHBEMBE B FE S, USEERZHN
v AT, BNRGLR 1AFTS, BARIRETHIA v v
Flash Bytes) IN (128 NEH),
S15(Write Row) %ﬁ?ﬁr;ﬁ;’;}ﬁﬁﬁ TUHFE ST HEE AENE v
YRF21T(Program Row) FATT TR 2 P U BIR XT N R A THH THRTE v v
YR A5 (Erase Al fﬁgggﬁ;ggﬁi)ﬂﬁﬁﬂﬁﬂlﬂﬁ (sFlash) v
#8& (Checksum) RIGEEANATGE (A PXH sFlash) KRG IATEIT v v v
B {&IF(Write LEINEE AN INFI TR IR IR EFS H RIRIFIEE SR v v
Protection) 723 sFlash BYEE 0 17,
PR E ST (Non- R, RERTHEEPSFHEBESNFHET
Socking Wit pow) | TR EBIERBBHOREITH, BTN v
& SRAM HUTHAD. LLThaE R ATIET CPU iid).

4ERR 21T (Non- RS FEE PR FHBBESNENEITHITRE.

=AY TEGRISFUHERR RO TRS, FIFTATM SRAM BT v
Blocking Program Row) B. HIHEEDALE CPU il
EFMITIEEE EFMIT— N ERESTIEE ERIEIT. LEThEE v
(Resume Non-Blocking) | RAEIE CPU ],

26.5. 1 H1E8

HRABASHESR (Silicon D) EEHE, EEESHBENFFES CPUSS_SYSARG, T3IE SRAM. XN M AL IR EIGIR
B 12 fIMARTIES . 16 fLiEH RS, 8 MIEITHS LU EMRIPER; XEESHISBEBANEIFERE
CPUSS_SYSARG F1 CPUSS_SYSREQ 1,

SH.
Hotit | BAE | ik
7788 CPUSS_SYSARG
i [7:0] 0xB6 Keyl
{ir[15:8] 0xD3 Key2
{3I[31:16] 0x0000 1%
7728 CPUSS_SYSREQ
{3 [15:0] 0x0000 “Silicon ID” $2{EHS
{iI [31:16] 0x8000 1% & SYSCALL_REQ fiL
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EH KM FERRIE

IRME:
Hoht | BEIE i
7788 CPUSS_SYSARG
¥ [7:0 Silicon ID {i€ 8 fiI
i [7:0 licon 10 ff: & fi % siicon D 1, HHEHEM
{iL [15:8] Silicon ID = 8 fiL
{if [19:16] RIET RS
& E{EIESE B HRIENT
& 23:20] SETEE BN SEIESE BT RIENTE
i [27:24] OxXX 534
{iI [31:28] OxA RIS
27788 CPUSS_SYSREQ
{3 [11:0] RIHS PSoC 4 I ZRFI4RS (Family ID) & 0x093
{31 [15:12] SRR BEERUREED
{if [31:16] OXXXXX 534

26.5.2 MNEZINFFET

BT AR MEINEFT (Load Flash Bytes) H#, FNEHIEMBBIABIGFEENX; RE, BETERE MBI ZEE
WIEZRNEFIT. MBHKRMER 1 ANFET, SRKEANFETHERAEDHH (128 1MFH) . MBI EEFRNEE
MIASE “Fi5ithlit (Byte Addr)” FRIEERIMIBEATIBER . ZEIBEERMEEFRPLWRTE, HE—MRIEHRME
BWHIT (RIERESBRTIHESTHINS) . MBEAEFTERENSEREEMBRNHEEMSENHE, HaES
B SRAM i T7E SRAM FR RIS BUIR S B N E 7785 CPUSS_SYSARG.

AR SIGRRIIENIZE— N FEXSTRHLE,
SH:
Hoht | CIN ik
SRAM Hiit- 32°hYY (32 3. FXI5THY SRAM Hbiit)
i [7:0] 0xB6 Keyl
{aL [15:8] 0xD7 Key2
THIEEHEP BN BB AL
{iL [23:16] FH5 bk (Byte Addr) 0x00 - HiTFERAISE 0 =15
Ox7F - $i 7788 RUEE 127 F15
0x00- N4 0
{if [31:24] [N1E% (Flash Macro) 3E£3%F 0x01 - HfF R 1

AR PsoC4 XEE 1 NATE, BAEE0; 1MNAE
1TRINA 128 MFEH,

SRAM Hti3it- 32°hYY + 0x04

SEHFEEASRETHFHARN

{3 [7:0] mEA 0x00 — 1 45
OX7F — 128 PNETS

{3 [15:8] 0xXX =8

{iI [23:16] OXXX {RE5

i [31:24] 0xXX =8

SRAM HB3iE- M (32°hYY + 0x08) = (32’hYY + 0x08 + fN& A /M)

FHHo

HHEFTI(0]

MEHIE— N BIEFT

FHOmEARN-D

BURF T MEK 1]

MEHEE— N FT

Z 7782 CPUSS_SYSARG

{3 [31:0]

32'hYY

SRAM K 32 (L FExfFritult, HRET RBHNE—1SH
(Key 1)

PSoC 4 L2 AR EE Ff,

X442 001-86886, ERA*A
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I S AR o
Hbht =P k7
7728 CPUSS_SYSREQ
{3 [15:0] 0x0004 “IENEFET BRI
{iL [31:16] 0x8000 1% & SYSCALL_REQ {i
1R[]
Hotit BEHE | ik
257788 CPUSS_SYSARG
{iI [31:28] OxA IR
{iL [27:0] OXXXXXXXX 1R85
26.5.3 51T

51T (Write Row) ERESHERR. FRARHGEERRPHRENEENNFTHITHRZ. MRUBEFEHRTHAER
REZ 0, MBI, WRBHOSHKREAE SRAM 1, HiEEIAIESWE NS FET CPUSS_SYSARG H1. NTFITIURIE
&, WREERTISHEEFXPHAE.

EREXR: AEAXMERZH, BRAFSERMBNEFHEY. KRB ANIERIPRSHEENFITIITE

BRAE.
SH:
Hoi | S | ik
SRAM Hilit: 32°hyY (32 fi. FXF5FAY SRAM Hbiib)
{ir [7:0] 0xB6 Keyl
{3 [15:8] 0xD8 Key2
N e WEANNITHRS
fiz [31:16] frms 0x0000- £ 0 1T
27788 CPUSS_SYSARG
o , SRAM B 32 L FExfFFibil, HRETE—N
fir (3101 32hvY FH S (Key 1)
257788 CPUSS_SYSREQ
{3 [15:0] 0x0005 “B1T” B{ER
{if [31:16] 0x8000 % E SYSCALL_REQ {if
IRE:
Hutt EEE | Hid
257788 CPUSS_SYSARG
{if [31:28] OxA ARITIRZSH
3L [27:0] OXXXXXXXX 1REZ

26.5.4 YRIE1T

#W321T (Program Row) HHAMTIHIFE MR PHREIEEHNNFTHITRIZ. MRABGEEIFPHABERRERE
0, MBKIMmIZ. NFITHHRIZRE, WREERIPFENEXTIANE. AEAXNER A, ZNFTLHALTE

EAEK: AfRAXNERET, RRLEEARMBENEFHEY, HARENNETLALTERFRES. WEBIXAT
SHERIPRTS IS E NI TIITHRIZHRIE.
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EH KM FERRIE

SY:
ik =P N i3
SRAM Hbdit: 32°hYY (32 fiL. FXF5FHI SRAM k)
i [7:0] 0xB6 Keyl
{iL [15:8] 0xD9 Key2
i [31:16] Row D éﬁ%zlﬂﬁﬁﬁ’ﬂléﬁ%
0x0000- 28 0 1T
Z 7788 CPUSS_SYSARG
{8 (31:0] 32'hvy SRAM 9 32 (T F3IFTHEhE, HERFFTHE—TEHS
#i(Key 1)
Z 7788 CPUSS_SYSREQ
{i [15:0] 0x0006 “HRIRIT HRIERD
{iL [31:16] 0x8000 & & SYSCALL_REQ fiL
iR
Hotit EEE | iR
7788 CPUSS_SYSARG
{3 [31:28] OxA IR
{3 [27:0] OXXXXXXXX RE
26.5.5 B [REF B

BIAFTA (Erase Al) RESERINFEEZEITHRERAAKE, URBNAFEENFHUAERXE 0 ITHHITRERR

iz

EREX: BERAERZIRTBRILTHEEXFRIENEOHER, FETARLTHR(Open)tER. MREHAT
&7 (Protected) #&x, AARBBETFRSEHOBERSRIPEY, HEANRIPERSCATFHIER, FATTRIE
FRETARIIRE (FERTRMRIPIREMNRIFATNE, SEITERETERIE) .

SH:
Mot | BAE | ik
SRAM itit: 32°hyY (32 fiL, FEXH3FES SRAM i)
i [7:0] 0xB6 Key1
{3 [15:8] 0xDD Key2
{if [31:16] OXXXXX {RE8
257788 CPUSS_SYSARG
. , SRAM B 32 L FExS S, HRETBHMNE—1
{i [31:0] 32’hyY S5 (Key 1)
257788 CPUSS_SYSREQ
{3 [15:0] 0x000A “HERETAT #BAERL
{iI [31:16] 0x8000 1% & SYSCALL_REQ fi
IR
Hudik EEE | ik
Z 7782 CPUSS_SYSARG
{3 [31:28] OxA RINIRASHS
i [27:0] OXXXXXXXX 1REB

PSoC 4 M ARSEFA, Xi44%S 001-86886, hA*A
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26.5.6 I&

B (Checksum) BR#EIE

.. "Il'

,_.h

¥4 CYPRESS PRESS

} dded

NIIIIP

BNRAEREANNFT, FREZBMAEFHHNERBM (24 i) . SXNBENRFHET

RREEAT, B X EL L R AR sFlash; XM ENRNFITHITRER, RNEFETHSEEASEHEE.

SY:
st BAE | ik
277785 CPUSS_SYSARG
i [7:0] 0xB6 Keyl
{3 [15:8] OxDE Key2
EREEREMNAFITHRS
{i [31:16] Row ID ITHRS - 16 MINFITHRS
0x8000 — X EEAN A R TH U
Z 7788 CPUSS_SYSREQ
{iL [15:0] 0x000B R BRIERS
{iI [31:16] 0x8000 & & SYSCALL_REQ fi
iR
Hutt BEE | Hid
Z 7788 CPUSS_SYSARG
{iI [31:28] OxA RINRZSRE
i [27:24] 0xX RE
{3 [23:0] KIME FHER RN XFIEH 24 (IFI01E
— R THRRFET QANFET) FHEEINTES 0 B sFlash B9
26.5.7 BRI 58 0 1THIRIE— 250, sFlash BT 58 ARIBIAEX

S{&3#* (Write Protection)
RIPFNE B RARIPFETIHITE

R EXT sFlash FRINTEITR

WRAFEESNNEE, WEESSMAEETHIAN

fTRERL
@ﬁﬁﬂﬁf%ﬂﬁﬁﬁﬁ# Mﬁﬂﬂwﬁ?ﬂf

ETRRIPFHHRGE. SMIPANE— N RET, HREBIEERER. MBAFFPRENSHTNES
BANRNGEEDITRERPESHANETFAGEERE S mm% M2 0, NEAHRSNFERENNES, MEK
RIBAFITHHE R 8. BHXNALNEEPAFITRRIPZTHHE. A
E, AR “BRIP7 RBEETHEEASRPHINTFITR
RIPEFENERINEER sFlash . SFFINEE 0, T
B RRIEEIBE NS E8S CPUSS_SYSARG HIS B 4RiE .
SH:
Mot BME | ik
257728 CPUSS_SYSARG
i [7:0] 0xB6 Keyl
{ir [15:8] OXEQ Key2
SN IAEER 0 B3
oo o - 0x01 — FFHE
{3 [23:16] SHRPIREE Ox02 — (st
0x04 — 2R RIPIRT
. . iz 0x00 - IN7F4 0
{if [31:24] NTERIEE 001 - NEE 1
7788 CPUSS_SYSREQ
{if [15:0] 0x000D “BIRIFT BRIEB
{iI [31:16] 0x8000 & & SYSCALL_REQ fi
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Gy ey

7/ CrprREsS 5 kARG

I

RME:

bt iEEHE | ik
27778 CPUSS_SYSARG
{iI [31:28] OxA IR
i [27:0] OXXXXXXXX {Rez

26.5.8 IFFHEFIT

JEPHZES 1T (Non-Blocking Write Row) E¥{AI# Cortex-MO CPU B LIIEFREAREENANFIT; R CPU LRI
SRAM U TEMRFD, FEPAZE System Call BUIELA/ L35 M ZEFNIEFA ZE System Call E TS,

EFEESITERHMNNIT 8IE 3 MM : MRIEERE. BRNRIE. TURRRSBAEITHFREMNER ‘1" , KiERE
TERUES . BRIMEBARTHEMSER ‘0 . EREMKEENHESEIEMANEIT. EXEREHRITHERES,
CPU A #E SRAM U THE AL,

FEESITRHVOAAR, BPTEEERBRERMITIERRZE (Resume Non-Blocking) MR Z IMNHI{E(A System Call BR 2 ;
PRAEFHITIERZER B EEHRIEEESRIENVESE Y. BER—1NE, REMEEEFSSML— N hERERE
FPITIEEER . Fit, EIEEESITREPITIREES, EFNITIERERHSHEIRA 3 X,

FRZEX: AARLEHZA, BPUOIAERMBRAETTRYE, WERENEIEMSBZTPEEHSIH. o, IE
FEEB{THERHBINATAE SRAM h#iHH. EJ, Cortex-MO CPU FEHITIEM . RIZRIEFNTREAERNEFEFHITRIZ., MR
MNRBERNEFHIAR, WEITERTHE; BNAFEFEIESH, THESIRE—NR&IER, HMEA— hardfault

B nth

FBo
BY:
it | BAME iRk
SRAM Hidik: 32’hYY (32 iI. FEXF5FHY SRAM k)
i [7:0] 0xB6 Key1l
{3 [15:8] OxDA Key2
i [31:16] Row ID HENHITHRS.

0x0000- 58 0 1T

257788 CPUSS_SYSARG

4 310) oy SRAN ) 32 (LFXIFHBLE, SURE T BHME—1

BH(Key 1)
257788 CPUSS_SYSREQ
{3 [15:0] 0x0007 “JEPRESIT #HRIERS
{if [31:16] 0x8000 % E SYSCALL_REQ {if
B[
Mt EEE | i
7788 CPUSS_SYSARG
{if [31:28] OxA IR
{if [27:0] OXXXXXXXX {RE2

26.5.9 IEFHERIZIT

JEPRELRTEIT (Non-Blocking Program Row) ERE AT Cortex-MO CPU AR LIEFAE A XM EMNNEITIHITHRIE; FAT
CPU AT 7E SRAM FATE M TS . JEPAZE System Call BUTELHAT 4R15 I BAEFNIEPAZE System Call ET5.
EXNMRIERIEERITHIEIED, CPU IATTE SRAM RHITHMARE. EREHEITRHREBRE, APTEIERKRE
FHITIEFE R B SN E M {E(T System Call R AR EFHMITIFEZER B ESERIEEERERIEHLESE G,
53 MEBITARE, EEEREITNEG LMK &HiE. NITEHRENE, REERITHScmL—NPEsERE
FPITIEFRER . Fit, FEIEEESITREIITIEES, EFNITIERERFNSHIAR 1 8.

FAZEK: EARALERB A, APAIRERMBNETHRY, BERENEENSI TP EEHEH. ko, 3
PR ZERIZI TR BN ATE SRAM F#AR . X2 T Cortex-M0 CPU ZEHTRIERIEFR R INFEFHITRID . WRXH
R ZENERHER, WEITERFIHE; SNAEFEFEUESH, FRESIRE—PMRE&KHEIR, HA— hardfault

=]
FFrbo
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SH:
Hh | BAME ik
SRAM Hi3iE: 32°hyY (32 fiL. ZFXF5FHY SRAM Hdik)
{iL [7:0] 0xB6 Keyl
{3 [15:8] 0xDB Key2
fiz [31:16] Row ID SNTHE

0x0000- 58 0 1T

7788 CPUSS_SYSARG

SRAM K 32 fZE35Fiblt, ERETE—I EHS

{iL [31:0] 32’hyy (Key 1)

27788 CPUSS_SYSREQ

{3 [15:0] 0x0008 “JEPRERIZIT IRIERD
{3 [31:16] 0x8000 % & SYSCALL_REQ {if
B [E{E:
st B EHE | ik
7788 CPUSS_SYSARG
{3 [31:28] OxA IR
3L [27:0] OXXXXXXXX 1REZ

26.5.10 EFMITIEPEE

EFIMITIERAZE (Resume Non-Blocking) BRI AI 4 BISEAIEME E B 1TIEME E4RIZI TR AIERNGBIZMN L. RFAA
EEESITERY, WHEEST I REHNITIERERY; WRFAHIEMAERRET, WHEESMT 1 REFHHITIER
ZRH. EFPITIERERBEERSHEEHIRPERSEFPHIERN. ERESIERIRMENETEM R TERET,
CPU TEEPITE M IEM System Call. X< TFIEFEZE R HIIFLMIER SBIPAEFIIEFLZE System Call EF5.

2

Mt [ B & | iR
SRAM Hittik: 32°hyY (32 i, FXI5FHI SRAM i)
i [7:0] 0xB6 Keyl
{ir [15:8] 0xDC Key2
i [31:16] OXXXXX 1RE8

257788 CPUSS_SYSARG

SRAM B 32 fLEs5Tiblt, ERETE—I EHS

{i [31:0] 32’hyY % (Key 1)

257788 CPUSS_SYSREQ

{if [15:0] 0x0009 “EFITIERRE" #BRMERS
i [31:16] 0x8000 & & SYSCALL_REQ {iL
IRE:
gk RE{E £
Z 7782 CPUSS_SYSARG
{3 [31:28] OxA RINIRASHS
{3 [27:0] OXXXXXXXX RE
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26.6 System Call JEIEH;EM{E

F system Call HIBAERG, —MREBESWBNEZF2E CPUSS_SYSARG Hi:

B OxAXXXXXXX R INIRES (x%‘%m%aéﬁ; {BEEERSY System Call f, ERREEXIEEE)
W OxFOO000XX FTRKMRAS (XX FRHIPERD)

3% 2. System Call IR[ER7ZS

WREHE
(RTEFEE 738 CPUSS_SYSARG H 3%
B9 32 ffE)

TR, “X" BEMHENX

AXXXXXXXh m X{E.
m INRi% System Call HHFEEEE, NRTEEXEEE

FO000001h % System Call R LA HRIFERNTAATHA

FO000003h T MX Pt R, FHifEtht T

FO000004h Fosibit, REMNITHRS R FH U AERTAREFEZ

FO000005h EEMITOFRIRES

FO000007h FRB3EFRZE System Call EREERE 25/ -
FE: ET—HEMEZE System Call BB AR ZRI, FEEARAEMMITIEFEERE

FO000008h —AEPEE System Call EEHELWVER, FHALBESEREFNITIERERMKTR; &
SERRZ BT, A AR HEfh System Call B

F0000005h —ANEHFPITIERZE R ML IFRES /RIEITRBNERITR. SPC PHIRSEF WX
1T, RIAAT—NEFHFHITIEPRE R 3

FOO0000Ah KIERY, REMTAAE

FO00000Bh RIERR TR, BRIERDS System Call FEBIIR/EMB N ITHEL

FO00000Ch Keyl B Key2 #{ERAILED

FOOO00OEh iR TR

26.7 JEBHZE System Call {A4¢HS

TEERIEEESITERHANARAERG AN EAIEPLE System Call, HEXNFHIENWEITE SRAM FHITEE.

#define REG (addr) (* ((volatile uint32 *) (addr)))
#define CMO_ ISER REG REG( 0xE000E100 )

#define CPUSS CONFIG REG REG( 0x40000000 )

#define CPUSS _SYSREQ REG REG( 0x40000004 )

#define CPUSS_SYSARG REG REG( 0x40000008 )

#define ROW SIZE 128

//Variable to keep track of how many times SPC ISR is triggered
ram iStatusInt = 0x00;

__flash main ( )

—_~

DoUserStuff () ;

//CMO interrupt enable bit for spc interrupt enable

CM0 ISER REG |= 0x00000040;

//Set CPUSS CONFIG.VECS IN RAM since SPC ISR should be in SRAM
CPUSS_CONFIG REG |= 0x00000001;
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//Call non-blocking write row API
NonBlockingWriteRow () ;

//End Program

while (1) ;

__sram void SpcIntHandler ( )

{

/* Call Resume API */

// Write keyl, key2 parameters to SRAM

REG( 0x20000000 ) = 0x0000DCBG6;

//Write the address of keyl to the CPUSS SYSARG reg
CPUSS_SYSARG REG = 0x20000000;

//Write the API opcode = 0x09 to the CPUSS_SYSREQ.COMMAND
//register and assert the sysreq bit

CPUSS_SYSREQ REG = 0x80000009;

iStatusInt ++; // Number of times the ISR has triggered

sram NonBlockingWriteRow ( )

254

int iter;

/*Load the Flash page latch with data to write*/
//Write keyl, key2, byte address,

//and macro sel parameters to SRAM

REG( 0x20000000 ) = 0x0000D7B6;
//Write load size param (128 bytes) to SRAM
REG( 0x20000004 ) = 0x0000007F;

for(i = 0; 1 < ROW_SIZE/4; i += 1);
{
REG( 0x20000008 + i*4 ) = OxDADADADA;
}
//Write the address of the keyl param to CPUSS SYSARG reg
CPUSS_SYSARG REG = 0x20000000;
//Write the API opcode = 0x04 to CPUSS_ SYSREQ.COMMAND
//register and assert the sysreqg bit
CPUSS SYSREQ REG = 0x80000004;
/*Perform Non-Blocking Write Row on Row 200 as an example */
//Write keyl, key2, row id to SRAM
//row id = 0xC8 -> which is row 200
REG( 0x20000000 ) = 0x00C8DABG6;
//Write the address of the keyl param to CPUSS SYSARG reg
CPUSS SYSARG REG = 0x20000000;
//Write the API opcode = 0x07 to CPUSS_ SYSREQ.COMMAND

PSoC 4 M ARSEF, XiE4%S 001-86886, hEA*A
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//register and assert the sysreq bit
CPUSS SYSREQ REG = 0x80000007;
//Execute user code till iStatusInt equals 3 to signify
//3 SPC interrupts have happened. This should be 1 in case
// of non-blocking program System Call
while( iStatusInt != 0x03 )
{
DoOtherUserStuff () ;
}
//Get the success or failure status of System Call

syscall status = CPUSS_SYSARG REG;

#EEERRBS, BitEZFFESS CPUSS_CONFIG 5 0x01, i%E Cortex-MO M SRAM hiEEI R EEER. SRAM KR E G
BRPEE RS MAITH SR hrp mEthit, HRESE SRAM FE X SpcintHandler() Rt . $4TIEE EHIZIT
REAARIBE EmAZ, NEREIRED, SHMNEATE Statusint & (iStatusint 2EEFTF 0x01) AR, ERE
BITIEME 472 System Call B, LM EEIEHIZE PN AL L 10K,
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