@ IZnet

W7500x
Reference Manual

Version 1.1.0

6‘7 IZnet

http://www.wiznet.io

© Copyright 2018 WIiZnet Co., Ltd. All rights reserved.


http://www.wiznet.io/

6‘? IZnet

1

Table of Contents

1 Table of CONtENES.....ciuiiiiiiiiiiiiiiiiiiiiiii ittt r s e e e 2
/2 I 5 ) - 1o = Y 19
3 LISt Of fiQUIES. e ueiieiieiieiieiieiieeiieetietietieeeeecsaassaensanssanssanssannsannsannsanssnnnns 21
4 Documentation CONVENLIONS .....vieiieiiiiiiiiiiiiiiiiiiiiiieiieiieiieiieiietietietiatineeneenes 23
4.1 GlOSSANY + ettt et et tert et eeeeeeeeeeeneeaneeaeeaneeaneeenseeneeenseensesnseannennes 23
4.2 Register Bit CONVENTIONS ..ciuutiiiiitiiiitiiiiiiii i eeiieereeneeeenneeeanneennns 25

5 System and MemMOry OVEIVIEW .....ciiiiiiieiiiiiiiiiiiiieeieenneenacenascsescsascanssnnssannns 26
5.1 System arChiteCtUrE . .ot i e e eee e ereeeenneenanneans 26
5.2 MeMOry OrganizZation ....cveeueiriietirietieiieereeeerenneerenneerenneesenneessnnessannes 27
INErOAUCTION .. iviiiii i e 27

LTS 10T0) VA 11 F-1 o PP 28

6 System configuration controller (SYSCFG)....ciieeiiieiiiiieiiiaetieeeieeieeeieecenccencannens 29
7 Interrupt and @VENES ...c.eeiieiiiiiiiiii i i i it tierieeteeeaaeeaeranaaannaanann 29
7.1 Nested vectored interrupt controller (NVIC) ..coouviiriiiiiiieiiiiiiiiiiininneennns 29
NVIC Main fEatures ....oocvvviiiiiiiiiiiiiiiiiiiiii e 29
SysTick calibration value register .....coeiveiiiiiiiiiiiiiiiiiireiiirenieereneeeenneeenns 29
Interrupt and eXCEPLiON VECTOIS. . iiue it iiiiitieitereieerereerenneeeenneeeanneesannes 29

7.2 = | 30

8 POWET SUPPIY tiiiieeiiiieiiiieiiieeeieienetetenstesenssesenssssssscssnssessnssessnssessnssosenssannnss 31
8.1 oo Yo 0T [ T N 31
8.2 VOltage MEGULATON ..t e it iiittteiitteeiiteeeeeeeeeeerenneesenneesenneesenneessnneesannes 31
8.3 LOW-POWET MOAES ...vetintteeittrennteeenneeeeneeeenneeesneesesneesesnnesesnsesssnnesnns 31

) (2= 0 11T Lo [ PPN 32
Peripheral Clock Gating. ... uuiiieiiiii it ieeiieeereeeenneeeenneeeanneesannes 32

9 System tiCK tiMer .ueiiii it ie e e teeeteaeteetenetenatenntenatannsanas 33
9.1 oo Yo 0T [ T 33
9.2 FEALUIES .vtniiniiiiii i 33
9.3 Functional desCription .....eeieiiiiiiiiiiiiiiiiieiieeeieeereeeenneeeenneeesnneeenns 33
9.4 Registers (Base : OXEOOO_EODOD) ... .eeeerutiriineinireeeneereneeeenneeeesneeecnneeanns 34
System Timer control and status register (SYST_CSR) ...cvviiiiiiiiiiiieiiiieinnnnnennns 34
SysTick Reload Value Register (SYST_RVR) . .uuiiiiiiiiiiiiiiiiiiiieeieeeeneeeanneeanns 34
SysTick Current Value Register (SYST_CVR) ..viiiniiiiiiiiiiiiiiiiiieeiieeeenneeeanneeanns 35
SysTick Calibration Value Register (SYST_CALIB) ..cevenriiriiiiiiiiiiiiieeiiieeennneeanns 35
TOBOOtING SEQUENCE ..uuueiiiineieieneteieneterenstesenseesesscessssesssssessnssessnssessnssossnssannnns 36
11Embedded Flash MemoOry.....cicciiiiiiiiieiiiiieiiiientterentieseeteesnstcssnsscssnsscssnssennnes 37
1.1 Flash main features......oooviiiiiiiiiiiiiiiiiiiiiiiiiiiirr e 37
11.2 Flash memory organization.......ceeieiieiiiiieieiieniieeeiieeeeieeeenneeeenneeanns 37

W7500x Reference Manual Version1.1.0 2/ 399



6‘? IZnet

12Clock Reset generator (CRG)....ccciieeiiieiiieiieeiinetinetenetenetenntennsensennsonnsennsannsanes 39
12.1 INErOAUCTION c.uuiiin i 39
12.2 FEATUIES .ot 39

RESEE. .t i 39
CLOCK. 1ttt e 40
12.3 Functional description ......ooieiiiiiiiiiiiii e e e e e e nees 41
External Oscillator CLOCK ......covvuiiiiniiiiiiiiiiiiiiiii i 411
RC 0SCIllator ClOCK ....vuviniiiniiiiiiiiii e 42
P L. ettt ettt ettt eenens 42
Generated CloCK......oovvvviiiiiiiiiiiiiii 42
12.4 Registers (Base address : OX4100_1000)...cccueeeerrerrrneereaneerenneereoneesenneennns 44
OSC power down register (OSC_PDR) ....ciiirutiiiiiiiiiitieiitereaieereneerenneeeanneeenns 44
PLL power down register (PLL_PDR) ....cccutiiiitiiiiitiriiieirineeranneeeenneeeanneeeannes 44
PLL frequency calculating register (PLL_FCR) ...coverririiiririiiiiiiiiiiiireneenannes 44
PLL output enable register (PLL_OER) ....uuiiiiiiiiiiiiiiiiiiiiieiiieiieeeenneenannes 45
PLL bypass register (PLL_BPR) ....coiiuuiiiiiiiiiiiiiiiiiiiii i ireieeeenneeeenneeaannes 45
PLL input clock source select register (PLL_IFSR).....covitiiiiiiiriiiiiiiiiiniieenannes 46
FCLK source select register (FCLK_SSR)....uiiirniiiiiitiiiiiiiiiiieiiiieineeeenneenannes 46
FCLK prescale value select register (FCLK_PVSR) ... viviuiiiiiiiiiiiiiiiiiniieenannes 47
SSPCLK source select register (SSPCLK_SSR) ..cuuuutiiiiiiiiiiiiiiriiierieeeeenneennns 47
SSPCLK prescale value select register (SSPCLK_PVSR) ..cvuviiiiiiiiiiiiiiiiniineenns 48
ADCCLK source select register (ADCCLK_SSR) ..iuuuiiiieiiiiiiiiiireieeranneeeanneens 48
ADCCLK prescale value select register (ADCCLK_PVSR) ..coiuiiiiiiiiiiiiiniieinnnnnnn. 48
TIMEROCLK source select register (TIMEROCLK_SSR).....vvviiniiiiiiiriniininneenannnens 49
TIMEROCLK prescale value select register (TIMEROCLK_PVSR) .....cevvvriivinnninnnnenn. 49
TIMER1CLK source select register (TIMERTCLK_SSR).....viiiiiiiiiiiiiiiiiiiniieenannnnns 50
TIMER1CLK prescale value select register (TIMERTCLK_PVSR) .....vvviiiivinnninnnnenn. 50
PWMOCLK source select register (PWMOCLK_SSR) .. .viiiirriiiiiiriiiiniiieeninneenannes 51
PWMOCLK prescale value select register (PWMOCLK_PVSR) ....covvviiiiiiiiiniinninnnnns 51
PWM1CLK source select register (PWMTCLK_SSR) .. .viiiirriiiiiiiiiiiiiiiinaneenannes 52
PWM1CLK prescale value select register (PWMTCLK_PVSR) ....civiiiiiiiiiiiniinninnnnns 52
PWM2CLK source select register (PWM2CLK_SSR) .. .viiiirriiiiiiiiiiiiiiiieeaineenannes 53
PWM2CLK prescale value select register (PWM2CLK_PVSR) ....civiiiiiiiiiiininnninnnnns 53
PWM3CLK source select register (PWM3CLK_SSR) ....viiiirriiiiieiiiiiieiiieenaineenannes 54
PWM3CLK prescale value select register (PWM3CLK_PVSR) ....ceviiriiiiiiiininnninnnnns 55
PWMA4CLK source select register (PWMACLK_SSR) ....veiiirriiiiiiiiiiiiiieieiieenannes 55
PWMA4CLK prescale value select register (PWM4CLK_PVSR) ....civiiiviiiiiiniinninnnnes 56
PWM5CLK source select register (PWM5SCLK_SSR) . .uviiiineiiiiiiiiiiiiiiiiieneieenannes 56
PWM5CLK prescale value select register (PWMSCLK_PVSR) ....viiiiiiiiiiiniiiinninnnnns 57

W7500x Reference Manual Version1.1.0 3/ 399



6‘? IZnet

PWM6CLK source select register (PWMOCLK_SSR) ...civuiiiiiiiiiiiiiiiiiinieenieennens 57
PWM6CLK prescale value select register (PWMOCLK_PVSR) ...covvviiiiiiiiieinnnnnnen. 58
PWM7CLK source select register (PWM7CLK_SSR) .. ciiutiiiiiiiiiiiiiiiiieiiieenneennens 58
PWM7CLK prescale value select register (PWM7CLK_PVSR) ...cevvviiiiiiiineinnennnens 59

RTC High Speed source select register (RTC_HS_SSR) ..civuiiiiiiiiiiiiiiiiiiiieennen. 59

RTC High Speed prescale value select register (RTC_HS_PVSR) ...cccvvvviiniinnnnnnen. 60

RTC source select register (RTC_SSR) ..cuutiintiiiiiieiiitiiitieieieieeeieeeneeeneeaneeanens 60
WDOGCLK High Speed source select register (WDOGCLK_HS_SSR).....cccevvvvenennnen. 61
WDOGCLK High Speed prescale value select register (WDOGCLK_HS_PVSR)........... 61
WDOGCLK clock source select register (WDOGCLK_SSR).....uviviirviriiiininnninannnnns 62
UARTCLK source select register (UARTCLK_SSR) t.uuuviriiniiiiiiiiiiiiiiiiieeneneenennes 62
UARTCLK prescale value select register (UARTCLK_PVSR).....uviviiiiiiiiniininnninnnnes 63
MIICLK enable control register (MIICLK_ECR) ...cviuviiiiieiiiiiiiiiiiiiierinneeranneens 63
Monitoring Clock source select register (MONCLK_SSR) ....ccuviiiiiiriiiininnninnnnnnns 64

12.5 e Y =T g1 - o B PN 65
13 Tcp/ip core Offload ENGiNe (TOE) ....ciiueiiiiiiiiiiiiiiiiieiteieteaetenerenrennsennsannsanns 67
13.1 o e Yo 0T [ T 67
13.2 FATUIES uvniiniiniiii i 67
13.3 Functional desCription ....coeiiiiiiiiiiii i eiieeeieereeeeeenneeeenneannns 68
13.4 TOE MEImMOIY MaP e uttteentteeeneerenneerenneeeenneesesneesesneesssnsesssnssssnnsssnnesssns 68
COMMON FEGIS T MAP c . utttittrerterernteeenneeeaneeeanaesesnnesssneesesneeseneessnnssnns 70
Yo lel (] A (=T Y ] g 1= Y o L PPN 70

=] 130 Y PPN 71
13.5 Common register (Base : 0x4600_0000).....cccueirereereneererneerenneeeenneeeanneens 73
VERSIONR (TOE Version REGISTer) .. .uuireiutiiiieiiiiiiiiiieieineereneerenneeeenneeeanneens 73
TCKCNTR (Ticker Counter REGISTEI) .uivuuiiriieiiiiiiiiieereieereneerenneeeenneeeanneens 73

IR (INEEITUPT REGISTOI) vttt iiii e e eeetereeeeranneeeenneeeennneeanneesannes 74

IMR (Interrupt Mask REGIStEI) ...uuiiiitiiii i ieeiieerteeeneeeenneeeanneenannes 74
IRCR (Interrupt Clear REGISLEI) ..vuiiieiiiiiiiiii it ieeieeeereeeeneeeenneeeanneeannnes 75

SIR (Socket INterrupt REGISTEI) vivuutiiiitiiiitiiiieieiieieereeeeaeeeenneeeenneeesnnesanns 76
SIMR (Socket Interrupt Mask REGISter)....ccvvuiiiiiiiiiiiiiiiiiiiiieeiieeeeieeeenneeanns 76

MR (MOAE REGISTET) uvviiintiiiitieiitteerteteeeeeeareeeenneeeesneesenneessnneeessnesssnnnens 77
PTIMER (PPP Link Control Protocol Request Timer Register) ......cccevvvinviiinnnennnns 78
PMAGICR (PPP Link Control Protocol Magic humber Register) .......ccecvvviviinnennnnn 78
PHAR (Destination Hardware Address Register in PPPOE) .......ccvvviviiiinvininnnennnnns 78
PSIDR (Session ID Register in PPPOE).....ccuiiiiiiiiiieieiieiiiieieenneeeeineeeanneeannnes 79
PMRUR (Maximum Receive Unit Register in PPPOE) .....cccviiiiiiiiiiiiiiieininneennnnns 80
SHAR (Source Hardware Address Register).....cuvvueiriieiiiiiiiiiiiiiiiieeenneeeenneeenns 80
GAR (GateWay AdAreSS) cuveeeeueeieintteeneeteeneeeesreeeesseeesseeesnsesssneeessnssesnnasenns 81

W7500x Reference Manual Version1.1.0 4/ 399



6‘? IZnet

SUBR ( Subnet Mask REGISTEI) ...uuuiitiirtiiitiii e et ieiieieieeeeenaeenneenneannanns 81
SIPR (Source IP address REGISTEN) vuuuuiieiirtieieiiitieiieieieiteeneeeneeenneenneenneennenns 82
NCONFLR ( Network Configuration Lock Register) .......ccovevviiiiieiiiiiiieinieineennens 82
RTR (Retry Time ReGISTOr) . .ueiiniiiiiiiiiii it eeiieeeieeeeeeenneeeenneeeanneenannes 83
RCR (Retry Counter REGISLEr) ...uuiiiiiiiii i ieieieeeeeeneeeenneeaannes 84
UIPR (Unreachable IP address ReGiSter).....cuiiiiiieiiiiiiiiiiiiiiiieieeeneeaneenens 85
UPORTR (Unreachable Port REGISter) ....ccveeiiiiiiitiiiiiiiiiiieiieeieeeieeeeennens 86
Socket register (Base : 0x4601_0000 + 0x0004_000 x n)[n=0,...7, where n is
SOCKET NMUMDET] .t enttiit it iiit ettt ettt e et eeeeeeaeeeaueeeneeaaeeaneeaneesneesnessneesneennens 86
SN_MR (Socket N MOde REGISTEI)...uuiritiiiitiiiiiiiiieenteeeeeerenneeeenneesanneeenns 86
Sn_CR (Socket n Command REGISTEI) c..ueirinniiiiieiiiiiiiieeaiereneerenneeeanneeenns 89
Sn_IR (Socket n Interrupt REgiSter) «ovuuiiiiiiiiiiii i ireri e eneeeanneeeans 91
Sn_IMR (Socket n Interrupt Mask REGISTer) ...cevinriiiiiiiiiiiiiiiiiiriiiieiiirenneeans 91
Sn_ICR (Socket n Interrupt Clear REGISTer) c.uviverreiriiiiiiiiiiiiiriiieeneerenneennns 92
SN_SR (Socket N Status REGISTEI) c.uvirinutiiiitiiiiiriiieiireeieereneerenneeeanneeenns 93
Sn_PNR (Socket n Protocol Number ReGister) ...ocuvireieiiiiieiiiiiiriiieirineeranneennns 95
Sn_TOSR (Socket n IP Type of Service Register) .....ceeviiiiiiiiiiiriiiininiinnnnnennns 96
SN_TTLR (Socket N TTL REGISLOI) c.uviiitiiiitiiiiieiiieenreeeereneeeenneeeanneeenns 96
Sn_FRAGR (Socket n Fragment offset Register) .....ceeeeiviiiiiiiiiiriiiiiiiiirinnnennns 97
Sn_MSSR (Socket n Maximum Segment ReGISter) ...cveveiiiiiiiiiiiiiiiiieineerenneennns 97
Sn_PORTR (Socket n Source Port REGISTEr) ...cevereiriieiiiiiiiiiiiriiieeeineeeanneennns 98
Sn_DHAR (Socket n Destination Hardware address Register)......cccocevvivvininnnnnnn. 98
Sn_DPORTR (Socket n Destination Port Number Register) ......ccceviviviiineininnnennn. 99
Sn_DIPR (Socket n Destination IP address Register).....ccoevveiiiiiiriieininneennnnnnns 100
Sn_KATMR (Socket n Keep Alive Timer Register).....ceeveiviiiiiiiiiiiiiieirineennnnnens 101
Sn_RTR (Socket n Retry Time ReGiSter) ..oouviiiiniiiiiiiiiiiiiiiiiiniiieeenneeeannenns 101
Sn_RCR (Socket n Retry Counter REGIStEr) ...vviiiriiiiiiriiiiriiiereneeeenneeeannens 102
Sn_TXBUF_SIZE (Socket n TX Buffer Size Register).....cccveviiiiiiiiiiieininneennnnnns 102
Sn_TX_FSR (Socket n TX Free Size ReGiSter) ..cuvvuriiiiiiiiiiiiiiiiiieiiieiieeeanneens 103
Sn_TX_RD (Socket n TX Read Pointer ReGister) .....vveveiieiniiiiiiiieiiieeeenneeeanneens 104
Sn_TX_WR (Socket n TX Write Pointer Register).....c.coveiiiiiiiiiiiiiiiiiiiieeennnnens 105
Sn_RXBUF_SIZE (Socket n RX Buffer Size Register).....ccevvviiiiiiiiiiieininnneennnnens 105
Sn_RX_RSR (Socket n RX Received Size Register) .....ccvvviiiiiiiiiniiieiniinennnnnnns 106
Sn_RX_RD (Socket n RX Read Pointer Register) .....covveiiiiiiiiiiiiiiieinineeennnnens 107
Sn_RX_WR (Socket n RX Write Pointer Register)......ccoeeveiiiiiiiiiiiiiieiniinennnnnnns 108
14Random number generator (RNG) .....ccieeiiiieniiiieeiiereteeneercrsnetcssnstesnssesenssanes 109
oo Yo 0T [ T 109
FALUIES .einiiniiiiii i 109
Functional desCription .....oeiieiiiiiiiiiiiiiii i ieeiieeeeieeeeineeeenneeannneens 109

W7500x Reference Manual Version1.1.0 57 399



6‘? IZnet

10]07=] 7 1 o] o T 20N [ € H PPN 110
14.4 Registers (Base address : 0X4000_7000)......ceeeiereeeneeeneeeneeeneeaneeeneeaneeanns 111
RNG run register (RNG_RUN) .. ..iiiitiiiiiiii i et eeea e eeeeeenaeenanaes 111

RNG SEED register (RNG_SEED) ......cccitiiiuiuininiiiiiiiiiiiieeiiiiiiieeeeeeeeen 11

RNG clock select register (RNG_CLKSEL) ..cuuiintiiitiiiiiiiiiiiiiinneeneenneenns 111

RNG manual mode select register (RNG_MODE) ......covuiiitiiieiiieinneinneenneenneeanns 112

RNG random number value register (RNG_RN) ...ccceiiiiiiiiiiiiiiiiiiiiiiiiieneeans 112

RNG polynomial register (RNG_POLY) ....uuiintiitiiiiiiitieitieitieneeeneeeneeeneeaneeanes 113

14.5 e I =T g 1 T o N 114
15 Alternate Function Controller (AFC) ..c.cieieiieiiiiiiiieiieeieenecenacenacenacanncannens 114
15.1 o e Yo T [ T 114
15.2 FALUIES .vniiniiniii i 114
15.3 Functional description .....oooieiiiiiiiiiiiiiiii i ieeiirerereneerenneeeanneess 114
15.4 Registers (Base address : 0X4100_2000)....ccceeereeerenneerenneerenneerenneeeaneens 117
PA_00 pad alternate function select register (PA_OO_AFR).....cceevviviiniininnnennnn 117
PA_01 pad alternate function select register (PA_O1_AFR) .....coviviriiiininnninnnne 117
PA_02 pad alternate function select register (PA_O2_AFR) .....coevviviiniininnnennnnn 118
PA_03 pad alternate function select register (PA_O3_AFR) .....covvviiiiiininnninnnne 118
PA_04 pad alternate function select register (PA_O4_AFR) .....covvviviiiininnninnnne 119
PA_05 pad alternate function select register (PA_O5_AFR) .....covvviviiiininninnnn 119
PA_06 pad alternate function select register (PA_O6_AFR) .....ccccvviviiriininnnennnns 120
PA_07 pad alternate function select register (PA_O7_AFR) .....cvvvriviiiininnninnnnn 120
PA_08 pad alternate function select register (PA_O8_AFR) .....cccvviviirvininnnennne 121
PA_09 pad alternate function select register (PA_O9_AFR) .....ceevviviiiininnninnnns 121
PA_10 pad alternate function select register (PA_10_AFR) .....ceevviviiiininnninnnne 122
PA_11 pad alternate function select register (PA_11_AFR) .....cvviviviiiiininnennne 122
PA_12 pad alternate function select register (PA_12_AFR) .....cvvvviviiiininnninnnnes 123
PA_13 pad alternate function select register (PA_13_AFR) .....civiviiiiiininnennnne 123
PA_14 pad alternate function select register (PA_14_AFR) .....civiviiiiiininnninnnnns 124
PA_15 pad alternate function select register (PA_15_AFR) .....cciviviiiiiiniinninnnnns 124
PB_00 pad alternate function select register (PB_OO_AFR) .....ccccvvvviiriininnnennnns 125
PB_01 pad alternate function select register (PB_O1_AFR) ....cccvvviiiivininnnennnns 125
PB_02 pad alternate function select register (PB_O2_AFR) ....ccccvviiiiriininnnennnnns 126
PB_03 pad alternate function select register (PB_O3_AFR) ....ccccvviiiiriininnnennnnns 126
PB_04 pad alternate function select register (PB_O4_AFR) ....cccevviiiirviniinninnnns 127
PB_05 pad alternate function select register (PB_O5_AFR) ....ccccvviiiiviniinnennnns 127
PB_06 pad alternate function select register (PB_O6_AFR) .....cccccvvviivininnninnnnns 128
PB_07 pad alternate function select register (PB_O7_AFR) ....ccccvviiiirvininnninnnnns 128
PB_08 pad alternate function select register (PB_O8_AFR) .....cccccvviviriiiiinnennnnns 129

W7500x Reference Manual Version1.1.0 6/ 399



6‘? IZnet

PB_09 pad alternate function select register (PB_09_AFR)
PB_10 pad alternate function select register (PB_10_AFR)
PB_11 pad alternate function select register (PB_11_AFR)
PB_12 pad alternate function select register (PB_12_AFR)
PB_13 pad alternate function select register (PB_13_AFR)
PB_14 pad alternate function select register (PB_14_AFR)
PB_15 pad alternate function select register (PB_15_AFR)
PC_00 pad alternate function select register (PC_00_AFR)
PC_01 pad alternate function select register (PC_01_AFR)
PC_02 pad alternate function select register (PC_02_AFR)
PC_03 pad alternate function select register (PC_03_AFR)
PC_04 pad alternate function select register (PC_04_AFR)
PC_05 pad alternate function select register (PC_05_AFR)
PC_06 pad alternate function select register (PC_06_AFR)

(

(

(

(

(

(

(

(

(

(

(

(

(

(

PC_07 pad alternate function select register (PC_07_AFR)

PC_08 pad alternate function select register (PC_08_AFR)

PC_09 pad alternate function select register (PC_09_AFR)

PC_10 pad alternate function select register (PC_10_AFR)

PC_11 pad alternate function select register (PC_11_AFR)

PC_12 pad alternate function select register (PC_12_AFR)

PC_13 pad alternate function select register (PC_13_AFR)

PC_14 pad alternate function select register (PC_14_AFR)

PC_15 pad alternate function select register (PC_15_AFR)

PD_00 pad alternate function select register (PD_00_AFR)

PD_01 pad alternate function select register (PD_01_AFR)

PD_02 pad alternate function select register (PD_02_AFR)

PD_03 pad alternate function select register (PD_03_AFR)
(

PD_04 pad alternate function select register (PD_04_AFR)

15.5 REGISEOr MaAP t.uvtiiiitiiiiieiieiieeiierereeeenneeeanneeaanneens

16 External Interrupt (EXTI) c.ceieereeiiiieeieieneieieneteneneresencsennssesenssanes
16.1 INtroduCtion . ..coviieiiiiiiiiiiiiiii i
16.2 Features .....covvvviiiiiiiiiiiiiiiiiiiiiinr e
16.3 Functional description ......ccceeiiiiiiiiiiiiiiiiiiiiiiieiieeeeneens

16.4 Registers (Base address : 0x4100_2000)......ccceevueeeenneeennnnnn.
External interrupt enable register (Px_y EXTINT) ....ccevvvvveninnnnnn.

16.5 REGISEOr MAP t.uvtiiiiiiiieii i e i eeeeeeenneeeenneeaanneens
17 Pad Controller (PADCON) ....cciieeiiieneieieneienenctenencscsensscsonssesenssanes
17.1 INtroduCtion . ..ooviiiiiiiiiiiiiiiiiii i
17.2 Features ....ovvviiiiiiiiiiiiiiiiiiiiiir e

W7500x Reference Manual Version1.1.0



6‘? IZnet

17.3 Functional description ......ooeiiiiiiitiii i e e ere e ne e neeaaes 150
17.4 Registers (Base address : 0X4100_3000)......cereeereeeneeeneeeneeeneeaneeeneeanaennns 152
PAD Control register (Px_y PCR)(X=A..D, y=0..15) c.tiirtiiitiiiiiiiiiiiniieieenneennns 152
17.5 e I =T g 1 - o N 152
18 General-purpose I/OS(GPIO)....cccuiiiiiiiineineeneeenaeeeaeeaacenasesasennsesnssanssnnnsannns 153
18.1 INErOAUCTION c.veiiie i 153
18.2 FEALUIES .eniiniiniiiii i 153
18.3 Functional description ......oeeiiiiiiitiii i e erere e neeeneeanes 153
MaSKEd @CCESS ..uvnviniiiiniiiiiiii e 154
18.4 GPIO Registers(Address Base: 0x4200_0000) ....coevueirenneerenneerenneeeanneeeannes 156
GPIO Data Register(GPIOX_DATA) (X=A..D) uuetiririiiiitiriitirineerenneeranneeeanneens 156
GPIO Output Latch Register(GPIOX_DATAOUT) (X=A..D).cverrririiiiniiiininneennnnnnns 156
GPIO Enable Set Register(GPIOX_OUTENSET) (X=A..D) cetverrtiriiiiiiiiininneennnnnnns 156
GPIO Enable Clear Register(GPIOX_OUTENCLR) (X=A..D) teuuviriiriiniiiininneennnnnnns 157
GPIO Interrupt Enable Set Register(GPIOX_ INTENSET) (X=A..D) ..cvevrvivinnrinnnnnnn. 157
GPIO Interrupt Enable Clear Register(GPIOx_ INTENCLR) (x=A..D).ccuvevennvennnnnnn. 158
GPIO Interrupt Type Set Register(GPIOX_ INTTYPESET) (X=A..D) cccvvvvvivinnrinnnnnnn. 158
GPIO Interrupt Type Clear Register(GPIOx_ INTTYPECLR) (x=A..D) «cccvvvennvennnnnnn. 159
GPIO Interrupt Polarity Set Register(GPIOx_ INTPOLSET) (X=A..D).cccevevenuvennnnnnn. 159
GPIO Interrupt Polarity Clear Register(GPIOx_ INTPOLCLR) (x=A..D)...ccccvvernnnnn. 160
GPIO Interrupt Status/Clear Register(GPIO_ INTSTATUS/INTCLEAR) (x=A..D)........ 161
GPIO Lower Byte Masked Access Register(GPIOx_ LB_MASKED) (x=A..D).............. 161
GPIO Upper Byte Masked Access Register(GPIOx_ UB_MASKED) (x=A..D) ............. 162
18.5 e I =T 1 - o PP 163
19 Direct memory access controller (DMA).....ccceeiiiiiiiiieiieeeieeieeeieeenacceacennceanens 164
19.1 o e Yo 3T [ T 164
19.2 FALUIES .eniiniiiiiii i 164
19.3 Functional desCription .....oeeeiiriiiiiiiiiiiiiiiieeiierereeeenneeeenaeeaanneens 164
DMA reqUESt MaPPiNg ..eeeeueereieereieeerenneeeeneeeeeseeesnaeeesneesesnsesssnessssneeesnnes 165
DMA arbitration.....cooeviiiiiiiiiiiiiiiiiiiiiiiiiiii e 165
DMA CY L LY PES uvtiiittieittiiitteeieeeenneeeenneeeenaeeesneeeesnnesenneessnneessnnssennnes 165
19.4 Registers (Base address : 0X4100_4000)....ccceeieieeerineeeenneeeenneereaneeecnneens 168
DMA status register (DMA_STATUS) .. .ueiiiitiiiiiiiiieireeieeeenneeeenneeeenneeennnns 168
DMA configuration register (DMA_CFG) ...uviiiiiiiiiiiiiiiiiieiieeieeeeneeeenneeennnns 169
DMA control data base pointer register (DMA_CTRL_BASE_PTR) ....cccccvvviineennnnnn 170

DMA channel alternate control data base pointer register
(DMA_ALT_CTRL_BASE_PTR) ..uttuintniitiiteeie ettt et et e e et e e eneneeeaeaeanenen 170
DMA channel wait on request status register (DMA_WAITONREQ_STATUS)............. 171
DMA channel software request register (DMA_CHNL_SW_REQUEST) ......cecvvvennnnen 171

W7500x Reference Manual Version1.1.0 8/ 399



6‘? IZnet

DMA channel useburst set register (DMA_CHNL_USEBURST_SET) ...cccevvviiuinnnennns 172

DMA channel useburst clear register (DMA_CHNL_USEBURST_CLR) ...cccevvuvennnenn.. 172

DMA channel request mask set register (DMA_CHNL_REQ_MASK_SET) .......c........ 173

DMA channel request mask clear register (DMA_CHNL_REQ_MASK_CLR).............. 174

DMA channel enable set register (DMA_CHNL_ENABLE_SET) ...cccviiviiiiiiinninnnnnnes 174

DMA channel enable clear register (DMA_CHNL_ENABLE_CLR) ....ccccevvviinvinnnennn 175

DMA channel primary-alternate set register (DMA_CHNL_PRI_ALT_SET).............. 175

DMA channel primary-alternate clear register (DMA_CHNL_PRI_ALT _CLR) .......... 176

DMA channel priority set register (DMA_CHNL_PRIORITY_SET) ...cecvvviiinennennen. 176

DMA channel priority clear register (DMA_CHNL_PRIORITY_CLR) ...ceccvvivineennnnnn 177

DMA bus error clear register (DMA_ERR_CLR) ...civiuiiiiiiiiiiiiiiiiiiiiiiiniieenennes 177

19.5 e Y =T g 1 - o 179
20 Analog-to-digital converter (ADC) .....ccicieiiieieieieneeeneeeneeenncesncesncesncennsennsenncnns 180
20.1 o e To T [ T 180
20.2 FALUIES .vniiniiniii i 180
20.3 Functional description .....oooeiiiiiiiiiiiiiiiiiiiiieiiirerieereneerenneeeanneens 181
Operation ADC With NON-INTEITUPL ...oinneiiiii i ieiiirerieeerneeeenneeeannaans 181
Operation ADC With iNEerTUPT...coueiiiiiiiii i ireiireeeerenneeeenneeaanneens 183

20.4 Registers (Base address : 0X4100_0000)....cccueeeeeererneerenneerenneerenneeeaneens 183
ADC control register (ADC_CTR) ..iiuueiiiieireieerenneeeenneeeenneeeenneesesneeeenneseannes 183

ADC channel select register (ADC_CHSEL) ...c.uuiiiintiiiiiiiiiiieiiereieenenneeaannes 184

ADC start register (ADC_START ) viiiitiiiiiiiiiiiiiiieeieeeeneeeenneeeenneeeanneeeannes 185

ADC conversion data register (ADC_DATA) .....uuiiiitiiiiiiiiieiiieeeneeeanneeaannes 185

ADC Interrupt register (ADC_INT) cuueiiiitiiiiiiriiireiieeeeieerenneeeenneeeanneeeannes 185

ADC Interrupt Clear register (ADC_INTCLR) tuuviiiineiiiiiiiiieiierenneeeanneenannes 186
20.5 e Y =T 1 - o P 187
21 Pulse-Width Modulation (PWM)......cieieiiieiiiiiiiiiienteneteneteencenncesncennsennsenncans 188
21.1 oo Yo [T [ T 188
21.2 FALUIES .viniiniiiiiii i 188
21.3 Functional desCription .....oeeieiiriieiiiiiiiiiiiiiiiieeieeeeieeeenneeeenneeennneens 189
Timer/Counter CONLIOL.....ovviiiiiiiiiiiiiiiiiiiiiii i aeaeaae 189

B LTS 0T = 189
PWMMOE ..uviiiiiiiiiiiiiiiiii e aeaees 193

a1 =T o 0] ] PP 194
Dead ZONe GENEIatioN ..uiieeiiiitiiiieiiteeeiteteeneeeeaeeeeaneesenneeesneessnneeennnes 195
CaPEUNE EVENT ettt ittt eiieiieteeereeeeeneeeenneeeeneeeenneessnneeesnnnessnnesesnneens 196

How to set the PWM ..ouiiniiiiiiiiii e 198

21.4 PWM Channel-0 Registers (Base address : 0x4000_5000).......cccccveeevneeannnnnn. 198
Channel-0 interrupt register(PWMCHOIR) .....viiiitiiiiiiiiiiiiiiiiieeieeeneeeenaaens 198

W7500x Reference Manual Version1.1.0 9/ 399



6‘? IZnet

Channel-0 interrupt enable register(PWMCHOIER) .....cvvviiiniiiiiiiiiiiiiiieeaeennens 199
Channel-0 interrupt clear register(PWMCHOICR) ...cccviiiiiiiiiiiiiiiiiiiiieeeeennens 200
Channel-0 Timer/Counter Register (PWMCHOTCR) ...viiiuiiiniiiiiiiiieiieineeeeennens 200
Channel-0 Prescale Counter Register (PWMCHOPCR) ......covviiiiiiiiiiieiieennennnens 201
Channel-0 Prescale Register (PWMCHOPR) ....ccuviiiiiiiiiiiiiiiiiiiiiieiieeieeeeenees 201
Channel-0 Match Register (PWMCHOMR) ....uiinriiiiiiiiiiiiiiieiieiieeeieeeeeeeeanens 201
Channel-0 Limit Register (PWMCHOLR) .....cciuiuiiiniiiiiiiiiiiiiiiiiineeeens 202
Channel-0 Up-Down Mode Register (PWMCHOUDMR).......covutiiniiineennennneennennnens 202
Channel-0 Timer/Counter Mode Register (PWMCHOTCMR).....ccviiniiiniiineennennnen. 203
Channel-0 PWM output Enable and External input Enable Register (PWMCHOPEEER)
203
Channel-0 Capture Mode Register (PWMCHOCMR)....c.uviiiiniiriiiiniiiinineenannnens 204
Channel-0 Capture Register (PWMCHOCR) . .uviiiinriiiiiiiiiiiiiieiieeeenneeeannenns 204
Channel-0 Periodic Mode Register (PWMCHOPDMR) .....cvviniiiiiiiniiiinineenannnnn. 204
Channel-0 Dead Zone Enable Register (PWMCHODZER)....ccveviiriiriiniininnninnnnnnn. 205
Channel-0 Dead Zone Counter Register (PWMCHODZCR) .....vvviiniiriineirinneennnnnnns 205
21.5 e Y =T g1 - o B P 206
21.6 PWM Channel-1 Registers (Base address : 0x4000_5100)......ccccvevernvennnnnnn. 208
Channel-1 interrupt register(PWMCHTIR) ....uviiiiiiiiiiiiiiii it ieiiiceeeeeeeaeees 208
Channel-1 interrupt enable register(PWMCHTIER) ..ccuvviviiniiiiiiiiiiiiiiiiieeeneens 208
Channel-1 interrupt clear register(PWMCHTICR) ...coiiiiiiiiiiiiiiiiiiiiieiieeeneens 209
Channel-1 Timer/Counter Register (PWMCHITCR) .covuuiiriiiiiiiiiiiiiiiineeeanneens 209
Channel-1 Prescale Counter Register (PWMCHIPCR) ....coviriiiiiiiiiiiiiiinnnennnnnnn. 210
Channel-1 Prescale Register (PWMCHTPR) ....viiiriiiiiiiiiiii i ceeeeeeaeens 210
Channel-1 Match Register (PWMCHTMR) ...uuuriiiiiiiiiiiiiiiieiiieiieeeenneeeanaeens 211
Channel-1 Limit Register (PWMCHTLR) ...ciinuriiiitiiiiiieiiiriiieeenneeeenneeeanneens 211
Channel-1 Up-Down Mode Register (PWMCHTUDMR)......ccccviiiiiiriiniininneennnnnnn. 212
Channel-1 Timer/Counter Mode Register (PWMCHTTCMR).....ccccvviviiniirinnnennnnnnn. 212
Channel-1 PWM output Enable and External input Enable Register (PWMCH1PEEER)
213
Channel-1 Capture Mode Register (PWMCHTCMR) ...cuuiiiiiiiiiiiiiiiiieiiiieeeanneens 213
Channel-1 Capture Register (PWMCHTCR) c..uviiiiniiiiiiiiiiiiiiiiiiieiiieeieeeeaeens 213
Channel-1 Periodic Mode Register (PWMCH1TPDMR) ....uviiiiniiiiiiiiiiieeniieeaanneens 214
Channel-1 Dead Zone Enable Register (PWMCHIDZER)...cccvviiiiniiniieininnninnnnnnns 214
Channel-1 Dead Zone Counter Register (PWMCHIDZCR) ....vviiiiniiiiineininneennnnnnns 215
21.7 oA I =T 1 T o PP 216
21.8 PWM Channel-2 Registers (Base address : 0x4000_5200)......ccccveverneennnnnnn. 217
Channel-2 interrupt register(PWMCHZIR) . ..uviiiiiiii i ieiiieeieeneeeeaeens 217
Channel-2 interrupt enable register(PWMCHZ2IER) ...cuvviiiiniiiiiiiiiiiiiiiiiieeineens 217

W7500x Reference Manual Version1.1.0 10 / 399



6‘? IZnet

Channel-2 interrupt clear register(PWMCHZ2ICR) ...covuiiiiiiiiiiiiiiiiiiiiiiieeieennees 218
Channel-2 Timer/Counter Register (PWMCH2TCR) ..cuuiiiriiiiiiiiiiiieiieeneeeeennens 218
Channel-2 Prescale Counter Register (PWMCH2PCR) ....c.evvuiiiiiiiiiiiiineennennnen. 219
Channel-2 Prescale Register (PWMCHZPR) ....cuiiiiiiiiiiiiiiiiiiiiiiecieeieeeeeaees 219
Channel-2 Match Register (PWMCH2MR) ....coviuinininiiiiiiiiiiiiiiiiieeeeens 220
Channel-2 Limit Register (PWMCHZLR) .....ccvuiuiiiniiiiiiiiiiiiiiiccieeeeens 220
Channel-2 Up-Down Mode Register (PWMCH2UDMR).......covuiiiniiiniinennneennennnens 220
Channel-2 Timer/Counter Mode Register (PWMCH2TCMR)....ccvuviiriiiniiineennennnen. 221
Channel-2 PWM output Enable and External input Enable Register (PWMCH2PEEER)
221
Channel-2 Capture Mode Register (PWMCH2CMR)...cc.uviiiiiiiiiiiiniieinineenannnnns 222
Channel-2 Capture Register (PWMCH2CR) c.uuviiiiniiiiiiiiiiiiiiiiiieiieeeneeeannenns 222
Channel-2 Periodic Mode Register (PWMCH2PDMR) .....viviiniiriiiiiiiiiiinineenannnnns 223
Channel-2 Dead Zone Enable Register (PWMCH2DZER)...cccuviviiniiriiniininnninnnnnnn. 223
Channel-2 Dead Zone Counter Register (PWMCH2DZCR) ....vviviniiriiniininneennnnnnn. 224
21.9 e Y =T 1 - o B PN 225
21.10 PWM Channel-3 Registers (Base address : 0x4000_5300)......ccccveveeneennnnnnn. 226
Channel-3 interrupt register(PWMCH3IR) ....uviiiiiiiiiiiiiiiii i ireeiceeeeeeaeees 226
Channel-3 interrupt enable register(PWMCH3IER) ...c.vviviiniiiiiiiiiiiiiiiiiieenens 226
Channel-3 interrupt clear register(PWMCH3ICR) ...coiiiiiiiiiiiiiiiiiiiiiiiiieeeneens 227
Channel-3 Timer/Counter Register (PWMCH3TCR) ..evuuviiiiiiiiiiiiiiiiniiieenaneens 227
Channel-3 Prescale Counter Register (PWMCH3PCR) ....coviriiiiiiiiiiiiiiinneinnnnnnns 228
Channel-3 Prescale Register (PWMCH3PR) ....viiiiiiiiiiiiiiiiiiiiiiiieiiieeieeeeaeens 228
Channel-3 Match Register (PWMCH3MR) ....uuiiiiiiiiiiiiiiiiieiiieeieeeenneeeanneens 229
Channel-3 Limit Register (PWMCH3LR) ...ciiiriiiiiiiiiieiiiriiieeieeeenneeeanaens 229
Channel-3 Up-Down Mode Register (PWMCH3UDMR).....cccoiviiiiiiriineirinneennnnnnns 230
Channel-3 Timer/Counter Mode Register (PWMCH3TCMR).....ccccviviinvirinnnennnnnnn. 230
Channel-3 PWM output Enable and External input Enable Register (PWMCH3PEEER)
231
Channel-3 Capture Mode Register (PWMCH3CMR)...couuiiiiiiiiiiiiiiiiiiieeeanneens 231
Channel-3 Capture Register (PWMCH3CR) c.uuviiiiiiiiiiiiiiiiiiiiiiieiieeeenneeeaaeens 231
Channel-3 Periodic Mode Register (PWMCH3PDMR) ....uviiiiniiiiiiiiiiiiininneennnneens 232
Channel-3 Dead Zone Enable Register (PWMCH3DZER)...cccuviiiiniiiiinnininnninnnnnnns 232
Channel-3 Dead Zone Counter Register (PWMCH3DZCR) ....vviiiiniiiiineininnnennnnnnns 233
21.11 oA [ =T 1 T o PP 234
21.12 PWM Channel-4 Registers (Base address : 0x4000_5400).......cccccvvverneennnnnnn. 235
Channel-4 interrupt register(PWMCH4IR) .....viiiiiiiiiiiiiiiiiiiiii i eeneeeaaeens 235
Channel-4 interrupt enable register(PWMCHA4IER) ......vvviniiiiiiiiiiiiiiiiiieeineens 235
Channel-4 interrupt clear register(PWMCH4ICR) ...coiniiiiiiiiiiiiiiiiiiieiieeeaneens 236

W7500x Reference Manual Version1.1.0 11/ 399



6‘? IZnet

Channel-4 Timer/Counter Register (PWMCHA4TCR) ..uuiiiriiiiiiiiiiiiiiiieeeeeennens 236
Channel-4 Prescale Counter Register (PWMCH4PCR) ......covviiiiiiiiiiiiiieinnennnens 237
Channel-4 Prescale Register (PWMCH4PR)......c.ciiuiiiiiiiiiiiiiiiiiieiieeieeeeenees 237
Channel-4 Match Register (PWMCHAMR) ....covivinininiiiiiiiiiiiiiiiiieeeeens 238
Channel-4 Limit Register (PWMCHALR) .....cciviuiiiiiiiiiiiiiiiiiciineeeene 238
Channel-4 Up-Down Mode Register (PWMCHAUDMR).......cocuviiriiininnennneennennnens 238
Channel-4 Timer/Counter Mode Register (PWMCH4TCMR)....cccviiriiiiinneinnennnen. 239
Channel-4 PWM output Enable and External input Enable Register (PWMCH4PEEER)
239
Channel-4 Capture Mode Register (PWMCHACMR) ......uviriiiiiiiiiiiiiiiiineenannens 240
Channel-4 Capture Register (PWMCHACR) . ..viirnniiiiiiiiiiiiiiiiiieiiiieineeeaneens 240
Channel-4 Periodic Mode Register (PWMCH4PDMR) .....viviiniiiiiiiniiiiiniieenannnnns 241
Channel-4 Dead Zone Enable Register (PWMCH4DZER)...cccuviviiiiiriiniininnninnnnnnn. 241
Channel-4 Dead Zone Counter Register (PWMCH4DZCR) ....uviviiviriinvininneennnnnnn. 242
21.13 e Y =T 1 - o PN 243
21.14 PWM Channel-5 Registers (Base address : 0x4000_5500).......cccccveveneennnnnnn. 244
Channel-5 interrupt register(PWMCHSIR) ....uviiiiiiiiiiiiiii e e 244
Channel-5 interrupt enable register(PWMCHSIER) ..ocuvviviiniiiiiiiiiiiiiiiieiaens 244
Channel-5 interrupt clear register(PWMCHSICR) ...coieiiiiiiiiiiiiiiiiiiiiiiii e, 245
Channel-5 Timer/Counter Register (PWMCHSTCR) ..ovuuiiriiiiiiiiiiiiiiiiieeeeneens 245
Channel-5 Prescale Counter Register (PWMCHS5PCR) ....cvvniiiiiiiiiiiiiiiiininnnnn. 246
Channel-5 Prescale Register (PWMCH5SPR) ....viiiiiiiiiiiiiiii e e eaeees 246
Channel-5 Match Register (PWMCHSMR) ....uuiiiiitiiiiiiiiiiiiiiiiieiieeeneeeeaeens 247
Channel-5 Limit Register (PWMCHSLR) ...ciiunriiiiiiiiiiiiiiiiiiiii i eenneeeanaeens 247
Channel-5 Up-Down Mode Register (PWMCHS5UDMR)......ccccvviiiiiiriineininneennnnnnn. 247
Channel-5 Timer/Counter Mode Register (PWMCHS5TCMR).....cccviviiniirinnnennnnnn. 248
Channel-5 PWM output Enable and External input Enable Register (PWMCH5PEEER)
248
Channel-5 Capture Mode Register (PWMCHS5CMR)...c.cuuviiiiniiiiiiiiiiiiiiineeeannnens 249
Channel-5 Capture Register (PWMCHSCR) c..uviiiiiiiiiiiiiiiiiiiiiiieiieeeenneeeaneens 249
Channel-5 Periodic Mode Register (PWMCHS5PDMR) ....uviviiniiiiiiiiiiiiiiieenanneens 250
Channel-5 Dead Zone Enable Register (PWMCH5DZER)...cccvviiiiiiiiiineininnninnnnnnn. 250
Channel-5 Dead Zone Counter Register (PWMCHSDZCR) ....vviviiniiiiineininnnennnnnnns 251
21.15 oA [ =T 1 T o PP 252
21.16 PWM Channel-6 Registers (Base address : 0x4000_5600).......ccccceevevueeennnnnn. 253
Channel-6 interrupt register(PWMCHGOIR) ......coiiriiiiiiiiiiiiiiiiieiiiieeieeeeaeens 253
Channel-6 interrupt enable register(PWMCHGIER) ......cvvviniiiiiiiiiiiiiiiieneneens 253
Channel-6 interrupt clear register(PWMCHGOICR) ....couiiiiiiiiiiiiiniiiiiieeeeneens 254
Channel-6 Timer/Counter Register (PWMCHOTCR) ..ccuvviiiiniiiiiiiiiieeiieeennnnens 254

W7500x Reference Manual Version1.1.0 12 / 399



6‘? IZnet

Channel-6 Prescale Counter Register (PWMCHG6PCR) ......covviiiiiiiiiieineinnennnen. 255
Channel-6 Prescale Register (PWMCHOPR) ....cc.viiriiiiiiiiiiiiiiiiiieiiieieeeeeaees 255
Channel-6 Match Register (PWMCHOMR) .....iinriiiiiiiiiiiiiiieiiiiiieiieeeeeeeenens 256
Channel-6 Limit Register (PWMCHGOLR) .......ouvuiiiniiiiiiiiiiiiiiiiiiiiiineeeens 256
Channel-6 Up-Down Mode Register (PWMCHOUDMR).......cocvviiuiiiniinneinneennennnens 257
Channel-6 Timer/Counter Mode Register (PWMCHOTCMR).....ccuvvvniiiniinneinnennnen. 257

Channel-6 PWM output Enable and External input Enable Register (PWMCH6PEEER)

258

Channel-6 Capture Mode Register (PWMCHOCMR) ...c.vviiniiiniiiiiiiiiiiiiiieeeeennens 258
Channel-6 Capture Register (PWMCHGBCR) . ..viiiniiiiiiiiiiiiiiiiiieiiieeneeeanneens 258
Channel-6 Periodic Mode Register (PWMCHGOPDMR) .....ccviniiiiiiiniiiinineennnnnnns 259
Channel-6 Dead Zone Enable Register (PWMCH6DZER)....ccvvveriiviinviiinnninnnnnnn. 259
Channel-6 Dead Zone Counter Register (PWMCH6DZCR) .....vvviniiviiniirinneennnnnn. 260
21.17 e Y =T g 1 - o P 261
21.18 PWM Channel-7 Registers (Base address : 0x4000_5700)......ccccveverneennnnnnn. 262
Channel-7 interrupt register(PWMCHT7IR) . ..uviiitiiiiiiiiiiiiiiiiieiiieeneeeaneens 262
Channel-7 interrupt enable register(PWMCHT7IER) ..c.uvviriiniiiiiiiiiiiiiieeenens 262
Channel-7 interrupt clear register(PWMCH7ICR) ...covnniiiiiiiiiiiiiiiiiiiieeeneens 263
Channel-7 Timer/Counter Register (PWMCH7TCR) .cvvuuiiriiiiiiiiiiiiiiiiieenaneens 263
Channel-7 Prescale Counter Register (PWMCH7PCR) ....coviriiiiiiiiiiiiiiiinninnnnnens 264
Channel-7 Prescale Register (PWMCHT7PR) ...uviiiiiiiiiiiiiiiiiiiiiiieiiieeneeeeneens 264
Channel-7 Match Register (PWMCH7MR) ...uuuiiiitiiiiiiiiiiiiiiiireieeeenneeeannenns 265
Channel-7 Limit Register (PWMCHT7LR) ...ciinutiiiiiiiiiiieiiiiriieeenneeeenneeeanneens 265
Channel-7 Up-Down Mode Register (PWMCH7UDMR)......ccccvviiiiiiriineinenneennnnnnns 266
Channel-7 Timer/Counter Mode Register (PWMCH7TCMR)....ccccviviinvirinnnennnnnnn. 266

Channel-7 PWM output Enable and External input Enable Register (PWMCH7PEEER)

267

Channel-7 Capture Mode Register (PWMCH7CMR)......uviriiiiiiiiiniieinineenannnens 267
Channel-7 Capture Register (PWMCH7CR) c.uuviiiiniiiiiiiiiiiiiiiiieeieeeenneeaanneens 267
Channel-7 Periodic Mode Register (PWMCH7PDMR) .....viiiiriiiiiiiiiiiiiiieennnneens 268
Channel-7 Dead Zone Enable Register (PWMCH7DZER)...cccuviiiiriiiinneinennnennnnnnns 268
Channel-7 Dead Zone Counter Register (PWMCH7DZCR) ....vviiiiiiiiiineininnneennnnnns 269
21.19 oA [ =T 1 T o PP 270
21.20 PWM Common Registers (Base address : 0x4000_5800) .......cccevvevevnvinnnnnnn. 271
Interrupt Enable Register (IER) ...civnueiiiitiiiiiiiiieiieeieereieeeenneeeenneeeannes 271
Start/Stop ReGiSTer (SSR) .uiunueiiiiiiiiii it eiieeieeieeeerneeeenneeeanneeeanneens 272
Pause REGISEEI (PSR) ..uviiiitiiiitiiiiiiiiiieeiieeeeneeeeeeeeenneeeenneeesnaesenneeennnes 273
21.21 oA [ =T 1 - | o PP 274
2 20 LU T 1 ] = N 275

W7500x Reference Manual Version1.1.0 13/ 399



6‘? IZnet

22.1 INErOAUCTION c.veiiie i 275
22.2 FALUIES .ot 275
22.3 Functional description ......ooeiiiiiiitiii i i cererere e ne e neeaaes 276
Clock and clock enable .........coiiiiiiiiiiiiiiiiiiiiiiiii e 276
TIMEN SIZE.... i e 276
PreSCaler. .. vuiniie i 276
REPELITION MOAE. ..ttt e e e e et e et eereeeneeeneeeneeanaeanes 276
1= o 0 N 277
L0 07T = o] o TN 277
How to set the dual timers.......covvviiiiiiiiiiiiiiiiiii 278
22.4 Dual timerQ0_0 Registers (Base address : 0x4000_1000) .......ceevuvereneennnnnnn. 279
Timer0_0 Load Register(DUALTIMERO_OTimerLoad)....cccvvviiniiriiniiniiniininneennnnes 279
Timer0_0 Value Register(DUALTIMERO_OTimerValue) ......coeeeviviiniininniininnnennnnes 279
Timer0_0 Control Register(DUALTIMERO_OTimerControl) ......cevvvuvivinniininnnennnnes 279
Timer0_0 Interrupt Clear Register (DUALTIMERO_OTimerIntClr) .....cocoevinviinennnen. 280
Timer0_0 Raw Interrupt Status Register (DUALTIMERO_OTimerRIS) ......ccveevvnnnne. 280
Timer0_0 Masked Interrupt Status Register (DUALTIMERO_OTimerMIS) ................ 281
Timer0_0 Background Load Register (DUALTIMERO_OTimerBGLoad) ................... 281
22.5 e Y =T 1 - o PN 283
22.6 Dual timerQ0_1 Registers (Base address : 0x4000_1020) ......ccevvvrverenneennnnnnn. 284
Timer0_1 Load Register(DUALTIMERO_1TimerLoad) ....cccevvviriiriiniiniiniininnnennnnes 284
Timer0_1 Value Register(DUALTIMERO_TTimerValue) ......ccoeeuviriiniiniininennnennnnes 284
Timer0_1 Control Register(DUALTIMERO_1TimerControl) .......ccevvuviviiniininnnennnes 284
Timer0_1 Interrupt Clear Register (DUALTIMERO_1TimerIntClr) .....cocoevieiinennnen. 285
Timer0_1 Raw Interrupt Status Register (DUALTIMERO_1TimerRIS) .......cccvvennnee. 285
Timer0_1 Masked Interrupt Status Register (DUALTIMERO_1TimerMIS) ................ 286
Timer0_1 Background Load Register (DUALTIMERO_1TimerBGLoad) ................... 286
22.7 e Y =T 1 - o B P 288
22.8 Dual Timer 0 Clock Enable Register (Base address : 0x4000_1080) .............. 289
Timer0_0 Clock Enable Register (TIMCLKENO_OQ) ....veiineiiiiiiiiiiiiiieenanneenannes 289
Timer0_1 Clock Enable Register (TIMCLKENO_1) ..c.uviiiiniiiiiiiiiiiieiieninneeaannes 289
22.9 oA [ =T 1 T | o PP 290
22.10 Dual timer1_0 Registers (Base address : 0x4000_2000) .......cceevuveeenneeannnnn. 291
Timer1_0 Load Register(DUALTIMER1T_OTimerLoad)......cccevveiiiiiineiineiineninennnen. 291
Timer1_0 Value Register(DUALTIMER1T_OTimerValue) .......cccceviiiiiiiiiiiiineninnnnnen. 291
Timer1_0 Control Register(DUALTIMER1_OTimerControl) ........ccoeveviieiierinennnen. 291
Timer1_0 Interrupt Clear Register (DUALTIMER1_OTimerIntClr) .....cocovvineiennnnn... 292
Timer1_0 Raw Interrupt Status Register (DUALTIMER1_OTimerRIS) .......cceeuvvennnne. 292
Timer1_0 Masked Interrupt Status Register (DUALTIMER1_QOTimerMIS)................ 293

W7500x Reference Manual Version1.1.0 14 / 399



6‘? IZnet

Timer1_0 Background Load Register (DUALTIMER1_OTimerBGLoad) ................... 293
22.11 e I =T g 1 - o N 295
22.12 Dual timer1_1 Registers (Base address : 0x4000_2020) .....c.evveereenneennnennns 296

Timer1_1 Load Register(DUALTIMERT_1TimerLoad).......ceeevveiieiniiininninnennennenns 296

Timer1_1 Value Register(DUALTIMERT_1TimerValue) ........cocevveiiiiiiiniinninnennanns 296

Timer1_1 Control Register(DUALTIMER1_1TimerControl) .........cecevvviieinninnennenn. 296

Timer1_1 Interrupt Clear Register (DUALTIMER1_1TimerIntClr) .....ccovvvvnvinnennn... 297

Timer1_1 Raw Interrupt Status Register (DUALTIMER1_1TimerRIS) .......cccceeeenet. 297

Timer1_1 Masked Interrupt Status Register (DUALTIMER1_1TimerMIS) ................ 298

Timer1_1 Background Load Register (DUALTIMER1_1TimerBGLoad) ................... 298
22.13 e Y =T g 1 - o 300
22.14 Dual Timer 1 Clock Enable Register (Base address : 0x4000_2080) .............. 301

Timer1_0 Clock Enable Register (TIMCLKENT_0) ....ouvuininiiiiiiiiiiiiiiiiiienanenes 301

Timer1_1 Clock Enable Register (TIMCLKENT_1) co.uviriiiiriiiiiiiiiiiiieniineenannes 301
22.15 e Y =T 1 - o PN 302

23WatchdOg timMEr ... ue i it tii i e teaeeeancenneenncensenncennsannsannsannsannsnns 302
23.1 o e Yo T [ T 302
23.2 FEALUIES t.vniiniiiii i 302
23.3 Functional description .....cooeiiriiiiiiiiiiii i ieiiirereerenneerenneeeanneess 302

CLOCK. t ittt et e aas 302

Interrupt and reset reqUEST .....uviiiit i er e rrr e er e er e eeaas 303
23.4 Watchdog timer Registers (Base address : 0x4000_0000) ......ccevvueeeinneennnnes 303

Watchdog timer Load Register(WDTLOAd) «.vvueiriineiriieiiiiiniieeneneenenneeaannes 303

Watchdog timer Value Register(WDTValu€) ....ccvvvrriiiiniiiiiiiiiiiiiiienenneenannes 304

Watchdog timer Control Register(WDTCoNtrol)...eeueeeeineeriiiiriiieiniiierenneenannes 304

Watchdog timer Interrupt Clear Register (WDTINECLr) . .c.uveriniiiiiiiniiiiniineennnes 304

Watchdog timer Raw Interrupt Status Register (WDTRIS)...c.c.viviiniiriiniininnnennnns 305

Watchdog timer Masked Interrupt Status Register (WDTMIS) ..ccoovviviniininnnennnnn, 305

Watchdog timer Lock Register(WDTLOCK) ...ivvueireieieeieeeeieeeanneeeenneeeenneeennnes 306
23.5 e [ =T 1 T o PP 307

24Real-time ClOCK(RTC) .iiiieeiiiieeieinnetenenetenenetesenstesenssosenssesasscasnsscssnssessnssanenns 307
24.1 oo Yo 0T [ T 307
24.2 FALUIES .viniiniiiiii i e 307
24.3 Functional desCription .....oeeieiiriieiiiiiiiiiiiiiiiiieeieeeeieeeenneeeenneeeanneens 307

2 1o o o 308

O 111 (=T T o) PP PP 308

RTC Counter and Calendar .......couvvuiiuiiiiiniiiiiiiiiiiiiiiiiiiiiiineneenaenneaens 308

RTC Setting floW .uviiiiiiii i i et e e eeereeeeeneeeenneeeanaessnneennnnes 309
24.4 RTC Registers (Base Address : 0x4000_E000) ....ccvevrireierineeeeineeennneeennneens 310

W7500x Reference Manual Version1.1.0 15/ 399



6‘? IZnet

RTC control register (RTCCON) ..iuuuiitiitiirtiiitieiteenteeiteeneeeneeeneeaneeaneeaneennes 310

RTC Interrupt Mask register (RTCINTE) ..c.uiitiitiiiiiiiiiiiieieeeneeeneeaneeanes 311

RTC Interrupt Pending register (RTCINTP) ...uviitiiitiiiiiiiiiiieieieeneeaneeanes 313

RTC Alarm Mask register (RTCAMR) . ..uiintiitiitiiitiaiieitieneeeneeeneeaneeeneeaneeanes 314

RTC BCD Second register (BCDSEC) ...uviintiitiiiiiiitiiitiiit et eeieeeneeeneeeneeaneeanes 315

RTC BCD Minute register (BCDMIN).....oiinutiiiiiiiiiiiiiiiiiiiireiieraaeeeenneeaannes 315

RTC BCD Hour register (BCDHOUR) ....couuiiiiiiiiiiiiiiiiiiiiiiiiirieeeeenneeaannes 315

RTC BCD Day register (BCDDAY) ..ciuutiriitiiiitieiitereeneereantereneeranneesenneeeannes 316

RTC BCD Date register (BCDDATE) ....eiiinutiiiiitieiiteieeneereaeerenneereaneesenneeennnes 316

RTC BCD Month register (BCDMON) .....cuuiuieininiiiiiiiiiiieeieeieieee e eeeenes 316

RTC BCD Year register (BCDYEAR) c.uuutiiitiiiiiiiiieiieeiieereneerenneeeenneeeannes 317

RTC Predetermining Second register (PRESEC) ...ouuiiriiiiiiiiiiriiiiniieeninnnenannes 317

RTC Predetermining Minute register (PREMIN)....ccceviriiiiiiiiiiiiiiiiiiiiiiiiienennes 317

RTC Predetermining Hour register (PREHOUR)........cvviiiiiiiiiiiiiiiiiiiiniieenannes 318

RTC Predetermining Day register (PREDAY) .....viririiiiiiiiiiiiiiiiiriiieenenneenannes 318

RTC Predetermining Date register (PREDATE)....cccoutiriiiiiriiiiriiiiriiieenanneenannes 318

RTC Predetermining Month register (PREMON) ...c..viiiiiiiiiiiiiiiiiiiiiiiiiniiienannes 319

RTC Predetermining Year register (PREYEAR) ...covnriiriiiiiiiiiiiiiiiiiiiiiiriiieeennes 319

RTC Consolidated Time0 register (RTCTIMEO)....cccvutiriieiiiiiiiiiiiriiirineenannes 319

RTC Consolidated Time1 register (RTCTIMET)...civiiriiriieiiiiiiiiiriiieeranneeeannes 320

24.5 e I =T 1 - o PP 321
25 UART (Universal Asynchronous Receive Transmit).....cccceveeiiiiiniiiieiciieicicneicnenes 322
25.1 o e Yo [T [ T 322
25.2 FALUIES .vniiniiiiii i 322
25.3 Functional desCription .....ooceiiriiiiiiiiiiii i ieiirererereeeenneeeanneans 323
Baud rate calculation .......cocvveviiiiiiiiiiiiiiiiiiiiii 325
Data tranSMiSSION .coueveiiniiiiiiitiit it 326
Data FECEIVE ..iviiiiiiiiiiiii i 326
Hardware flow control .......ocvvviviiiiiiiiiiiiiiiiiiiiiiiiiirr e 327

25.4 UARTO Registers(Base address: 0x4000_C000) .....ceevvreiriineerenneenenneeannnenns 328
UARTODR (UARTO Data ReGISTEr) vevvuueiiirtiriittieiiteieiieeeeneerenneeeennecesnneeennnes 328
UARTORSR/ECR (UARTO Receive Status Register/Error Clear Register)................ 329
UARTOFR (UARTO Flag REGIStEI) .vvinntiiiitiiiittieiiteeeireeeeaeeeenneeeennecsenneeennnns 330
UARTOILPR (UARTO IrDA Low-Power Counter Register) ....ceevveiiiieeenineenenneeennnns 331
UARTOIBRD (UARTO Integer Baud Rate Register) .....covvveiiiiiiiiiiiiiiiieininneennnnns 332
UARTOFBRD (UARTO Fractional Baud Rate Register) .....ccvvvvviiiieiiiieininnnennnnes 332
UARTOLCR_H (UARTO Line Control ReGister) ....uiveruiiriieiiiiiiiiiieiiiieereneeennnes 333
UARTOCR (UARTO CONLrol r@GISter) uueeeeueiriieeieieeeeneerenneerenneeeenneeecnneeennnes 334
UARTOIFLS (UARTO Interrupt FIFO Level Select Register) ......cevvvviiiieininnnennnnns 336

W7500x Reference Manual Version1.1.0 16 / 399



6‘? IZnet

UARTOIMSC (UARTO Interrupt Mask Set/Clear Register) .....covviiviiiieinniinneinnnennns 336
UARTORIS (UARTO Raw Interrupt Status Register) ......cooeviiiiiiiiiiiiiiiiiniinennnnnes 338
UARTOMIS (UARTO Masked Interrupt Status Register) ......cevveiiieiineinneinneennnennns 339
UARTOICR (UARTO Interrupt Clear REGISTEr) ..uevueiiieiiitiiitiiieiiiieieeeneeeneenneeanns 340

25.5 e I =T g 1 - o N 341
25.6 UART1 Registers(Base address: 0x4000_D000) ......ceveeereenneeeneenneenneeannennns 342
UART1DR (UART1 Data ReGISTer) .couuueiiiiiiiiiiiiiiieiieeiiereneereaneenenneeaannes 342
UART1RSR/ECR (UART1 Receive Status Register/Error Clear Register)................ 342
UART1FR (UART1 Flag REGISTEI) viuueiitiitiit it iiiieieie et eeneeeneeeneeaneeanes 343
UART1ILPR (UART1 IrDA Low-Power Counter Register) ....covvveireieirinneinenneennnnns 344
UART1IBRD (UART1 Integer Baud Rate Register) ......oevveiviiiiiiiiiiiiiiiininnenannns 345
UART1FBRD (UART1 Fractional Baud Rate Register) ......ccvvviviriiviriinininnnennnnns 345
UART1LCR_H (UART1 Line Control Register) .....cvvvuiiriiiiiiiiiiiiiiiiienineenannes 346
UART1CR (UART1T CONLIrol r@GISter) .uueeiinneiriiitiiiittieineeeeneerenneerenneesenneesannes 347
UART1IFLS (UART1 Interrupt FIFO Level Select Register) .....ccevvvviviiniininnnennne 349
UART1IMSC (UART1 Interrupt Mask Set/Clear Register) .....ccccevevviiiiiininnnenannes 349
UART1RIS (UART1 Raw Interrupt Status Register) ......cooeeviiiiiiiiiiiiiiiiniinnennnnns 351
UART1MIS (UART1 Masked Interrupt Status Register) .....ccevvvviriiviiiinininneennnnes 352
UART1ICR (UART1 Interrupt Clear Register) ..c.uvieereiiiiieiiiiiiiiiiriiienenneenannes 353
25.7 e I =T 1 - o PP 354
26 Universal Asynchronous Receive TransSmit(UART2) ....cciiieiiiinniiiineiciineicneneicnenss 355
26.1 o e Yo U T [ T 355
26.2 FAtUre. .o i 355
26.3 Functional desCription .....cecuiiriiiiiiiiiii it ieeiieereeeenneerenneeeanneens 355
Baud rate calculation .......coceveviiiiiiiiiiiiiiiiiiiiii 355

26.4 UART?2 Registers(Base address: 0x4000_6000) ......cceeveeriineerenneerenneeennnenns 357
UART2DR (UART2 Data ReGISTer) .cveuueiriintiriiitiniittieinteeeneerenneeeenneesenneesannes 357
UART2SR (UART2 Status ReGiSter) .o..ueiiintiiiitiiiiieiieeiieeeieeeenneenanneenannes 357
UART2CR (UART2 CONtrol REGISTEI) ..uviiineiiiiitiiiieieiieieieeeeneeeenneeaenneeennnns 358
UART2ISR/ICR (UART2 Interrupt Status/Interrupt Clear Register) ........cccovvennne. 358
UART2BDR (UART2 Baud Rate Divider ReGister) ..ocvuvirieiieiieiiiiieirnieenenneeennnes 359

26.5 oA [ =T 1 T | o PP 360
27 SyNchronous Serial POrt (SSP) «uiciieeiiiiieiiieeieieneterentterenteesentcesnsscssnsscsonssenenns 361
27 .1 oo Yo 0T [ T 361
27.2 FALUIES .eniiniiiiiii i 361
27.3 Functional desCription .....ceiieiiriieiiiiiiiieiiiiiieeieeeereeeenneeeenneeennneens 362
161 (o Tol 1 o] (=1 Tot= 1 1= PPN 362
Transmit FIFO c.uvniiniiiii e 362
RECEIVE FIFO Luitiiniiiiiiiiiii e eaeas 363

W7500x Reference Manual Version1.1.0 17 / 399



6‘? IZnet

Interrupt generation LOGIC .. .veuuiieiit i i e et eereeereeeneeeneeaneeanes 363

DMA INEEITACE ettt 363
INterface reSet. . it 365
ConfigUriNg The SSP ...e ettt e ettt e et eeaeeeaeeaeeaneeaneas 365
Enable PrimeCell SSP Operation .....ceeieieiitirntieitiiitiiitieneeeneeeneeeneeeneeaneennes 366
L1t = o= N 366
Programming the SSPCRO CoNtrol ReGiSter ....cocuiiieiiiiiiiiiiiiiiiiieieieeeneens 367
Programming the SSPCR1 CoNtrol ReGiSter ....couiiiiiiiiiiiiiiiiiieiei e eeneeans 367
Frame format ...o.oiieiii i 368
Texas Instruments synchronous serial frame format.........cooeviiiiiiiiiniieinnnne. 369
Motorola SPI frame format .......o.eoviiuiiiiiiiiiiiiiiiiiiiii 370
National Semiconductor Microwire frame format..........ccccoviviiiiiiiiiiiinnn. 376
Master and Slave configurations. . ....evereiriiitiiiii i iriiieeieeeneeeenneeeannes 378

SSP FLOW Chart ..o.vveiiniiiiiiii i 379

27.4 SSPO Registers (Base Address : 0X4000_A000) .....ccuvererneerenneerenneeeanneeranns 380
SSPO Control register 0 (SSPOCRO) ..cvinnetiritiiiitereiiterenterenneeranneeeenneeeanneens 380
SSPO Control register 1 (SSPOCRT) .uiiinnriiiiiiiiiiriiiereitereneeeenneeeanneeeanneens 382
SSPO Data register (SSPODR)....ciiuetiriittteiittreiiteeenterenneerenneeeenneesenneesanneess 382
SSPO Status register (SSPOSR) ...inueiiiiiiiiiiiiiieerireitereneeeenneeeenneeeanneens 383
SSPO Clock prescale register (SSPOCPSR) ...uuviiiitiiiiiiiiiiiiiiieeireeeenneeeannens 384
SSPO Interrupt mask set or clear register (SSPOIMSC) ...coviriiiiiiiiriiieiiiieinnnnnnns 384
SSPO Raw interrupt status register (SSPORIS) ..ovuueiiiiiiiiiiiiiiiiiiiiieiiieeeneens 385
SSPO Masked interrupt status register, (SSPOMIS)....cccuviriiiiiiiiiiiiiiiiiiieenannen. 385
SSPO Interrupt clear register (SSPOICR) ..cinnuriiiieiiiiiiriiiieiiereneeeenneeeanneens 386
SSPO DMA control register, (SSPODMACR) ....uviiiitiiiiitiiiiiireieerenneeeenneeeanneens 386
27.5 e Y =T 1 - o P 388
27.6 SSP1 Registers (Base Address : 0x4000_B000) ....cceuvererueerenneerenneenanneeeannes 389
SSP1 Control register 0 (SSPTCRO) .vvirnriiiiitiiiiitiiieeitereneeeenneeeanneeeanneens 389
SSP1 Control register 1 (SSPTCRT) .uiiiieiiiiiiiiieeieeieeeenneeeenneeeanneeennneens 390
SSP1 Data register (SSPIDR)...uuiiitiiiiitieiiieieeeeieeeenneeeenneeeenneeesnnesennneens 392
SSP1 Status register (SSPISR) ..uiuiiiiiiiiiiii it eeiieeiteeenneeeenneeeanneeaanneens 392

SSP1 Clock prescale register (SSPTCPSR) .uuuviiiiniiiiiiiiiiiieiiieeieeeenneeaanneens 393

SSP1 Interrupt mask set or clear register (SSPTIMSC) ...civiriiiiiiiiiiiieiniieennnnnens 393

SSP1 Raw interrupt status register (SSPTRIS) .ovvureiiiiiiiiiiiiiiiiiiiii i eeeaeens 394

SSP1 Masked interrupt status register, (SSPTMIS)...ccoiuiiiiiiiiiiiiiiiiiiiiiieeaneens 394

SSP1 Interrupt clear register (SSPTICR) .uviueiiiiiiiiiiiiiiieieeeeieeeenneeaanneens 395

SSP1 DMA control register, (SSPIDMACR) . ..uiiiiiiiiiiiiiiiiiiiiieeeeineeeenneeaanneens 395
27.7 oA [ =T 1 - | o PP 397
Document History INformation.......c.cceieiiiiiiiiiiiiieiiiiieeieientterenteesnetcnensrcnnsscnnnes 398

W7500x Reference Manual Version1.1.0 18 / 399



6‘? IZnet

2

List of table

Table 1 W7500x interrupt vector table .......covviiiiiiiiiiiiiiiiiiiiiiiri e 29
Table 2 W7500x sleep MOde SUMMAIY ...uiieiereiereeeneeeneeeneeeneeenneenseenseenneennenns 32
Table 3 operation of mode seleCtion ... ...ovuiiieiiiiiiiiiiiiiiiiiiiii e eereeeeaenns 36
Table 4 description of Flash Memory......coouiiieiiiiiiiii e eaeeas 37
Table 5 CRG register map and reset Values ......covvieieiiiiiiiiiiiiieiiinninieenneennenns 67
Table 6. Offset Address for COmmON ReGiSter ....ccuiviriiiiiiiiiiiiiiiieiiieiieeeennenns 70
Table 7. Offset Address in Socket n Register BLOCK .....cocviviuiiiiiiiiiiiiiiiiiinnnenn, 71
Table 8 RNG register map and reset values ......c.evveiiiiiiiiiiiiiiriiieirinneeeennnens 114
Table 9 functional description table ......cvviiiiiiiiiiiiiiiiiiiiiiiieiireeeeeeaeens 114
Table 10 AFC register map and reset Values ......cccevveieiiiiiiriiieirinneerenneeeannenns 144
Table 11 EXTINT register map and reset values .......ceeviviiiiriiiniriieininneenennnnns 149
Table 12 PAD controller register map and reset values .........cooevviviiiiniineennnnnnn. 152
Table 13 GPIO register map and reset valueS.....cc.vvveieiriiiiiriiieirineerenneerenneens 163
Table 14 Summary of the DMA requests for each channel..........ccooevviviiiinanne.n. 165
Table 15 DMA register map and reset ValuesS......coevvveieiiiiiiirinieirineerenneeeannenns 179
Table 16 ADC register map and reset Values ......ccevvveeiriiiiriiieirineerenneeeannenns 187
Table 17 PWM channel O register map and reset values ........cccoeevviivirinneennnnnnn. 207
Table 18 PWM channel 1 register map and reset values ........cccccevveivininneennnnnnn. 216
Table 19 PWM channel 2 register map and reset values ........cccoceiviiviniineennnnnnn. 225
Table 20 PWM channel 3 register map and reset values ........cccoveiviivininneennnnnnn. 234
Table 21 PWM channel 4 register map and reset values ........cccocevviiviniineennnnnnn. 243
Table 22 PWM channel 5 register map and reset values ........cccocvvviivininneennnnnnn. 252
Table 23 PWM channel 6 register map and reset values ........c.cccevvviviniineinnnnnnn. 261
Table 24 PWM channel 7 register map and reset values ........cccovvvviiviniineennnnnnn. 270
Table 25 PWM common register map and reset values........cceevveiviivininneennnnnnn. 274
Table 26 Dual timer 0_0 register map and reset values .......cccovevveinvirinneennnnnnn. 283
Table 27 Dual timer 0_1 register map and reset values .......ccccvevvvinviniineennnnnnn. 288
Table 28 Dual timer 0 clock enable register map and reset values..................... 290
Table 29 Dual timer 1_0 register map and reset values .......cccevevvviviniineinnnnnnn. 295
Table 30 Dual timer 1_1 register map and reset values .......cccoeeevvinviniineennnnnnn. 300
Table 31 Dual timer 1 clock enable register map and reset values..................... 302
Table 32 Watchdog Timer register map and reset values.......c.cccevevvnveeinneennnnnnn. 307
Table 33 RTC register map and reset Values .....ocvveiviieiiiiieireneieenneeeenneeeannenns 321
Table 34 UARTO register map and reset values.......oveveiiiiieiiiiieieiieeenineeeenneens 341
Table 35 UART1 register map and reset values.......ovvveeiiieiiiiieieiieienineeennneens 354
Table 36 UART2 register map and reset values.......oveveiiiiiiiiiieiniieinneneeeenneens 360
Table 37 DMA trigger points for the transmit and receive FIFOs. ........ccccvvnnne.n. 364

W7500x Reference Manual Version1.1.0 19 / 399



@}Znet

Table 38 SSPO register map and reset Values ......c.veeueiiiiiiiieinieeeieeeneenneennens 388
Table 39 SSP1 register map and reset Values ......c.veeueiiiiiiiiiiieeneeeneenneennens 397
W7500x Reference Manual Version1.1.0 20 / 399



6‘? IZnet

3

List of figures

Figure 1. W7500x System ArchiteCture ........cccooeiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieennes 26
Figure 2 W7500X MEMOIY MAP «etttnnuttrenneeeenneeennnereaneeseseesesneesesnsssennsssennasss 28
Figure 3. operation of boot COde ......c.ivuiiuiiiiiiiiiiiiiiiii e 36
Figure 4 CRG block diagram ......ccvivieiiiiieiiiiiiiiiiiiiiier e e eeeeaes 11
Figure 5 Typical application with an 8 MHz crystal ........cocvveiiiiiiiiiiiiiiiinnnn.. 42
Figure 6 TOE bloCK diagram . .....ouiuuineieiieiieiiiiiiiiiiiiieieetiieeeeeeeeenennennennes 68
Figure 7. Register & Memory Organization........c.cccvviiiiiiiiiiiiiiiiiiiiiiiiiinennnen. 69
Figure 8. Random Number Generator block diagram...........cccoceiiiiiiiiiiiiinnnn.n. 109
Figure 9. Flow chart of RNG operation .........cccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeaen, 110
Figure 10. External Interrupt diagram ......oeeeniiiiiiiiiiieiriiiiriiierineeeenneeeannes 148
Figure 11. function schematic of digital /O pad .....ccoovviiiiiiiiiiiiiiiiiiiiiinannes 150
Figure 12. function schematic of digital/analog mux IO pad ........ccecevvvvennennnne. 150
Figure 13. GPIO block diagram .......cviiiiiiiiiiiiiiiiiiiiiiiiiii e 153
Figure 17. GPIO FLow chart .....coiiiiiiiiiiiii e 154
Figure 18. MASK LOWBYTE @CCESS .etuutiintiiiiiiiiitiiitiiitiiitiiiteintiiiteineeineenens 155
Figure 19 MASK HIGHBYTE @CCOSS . ..ouutiitiitiitiiitiiitiiitiiitiinteintiinteineeieeness 155
Figure 17. DMABLOCK diagram ......cooiiiiiiiiiiiiiiiiiiiiiiiii i ereeee e 164
Figure 18. DMA PING PONG CYCLE .vtinnntiiiitiieitieeiterereeeenneeeenneesesneeeenneeeannes 168
Figure 19. ADC block diagram ......coooiiiiiiiiiiiiiiiiiiiiiii it eeeaees 181
Figure 20. The ADC operation flowchart with non-interrupt..................cooaeite. 182
Figure 21. The ADC operation flowchart with interrupt .............cooiiiiiiiiiiiitn. 183
Figure 22 PWM block diagram ......cooiiiiiiiiiiiiiiiiiiiiiiii et eeeaees 189
Figure 23 PeriodiC MOde.....coiuiiiiiiiiiiiiii ittt e e e aees 190
Figure 24 one-shot MOde .....ouiiiiiiiiiiiii e 190
Figure 25 Up-CouNt MOAE ...conuiiiniiiiiiiiiii it e e 190
Figure 26 DOWN-COUNE MOAE ... ciiuiiiiiiiiiiiiiii it ree e ee e 190
Figure 27 Counter mode with rising €dge .....cccvviiiiiiiiiiiiiiiiiii e eaanaes 191
Figure 28 Counter mode with falling €dge .......oovvriiiiiiiiiiiiiiiiii i iecieeeees 191
Figure 29 Counter mode with rising and falling edge .......c.cccevviiiiiiiiiiiiininnnne, 192
Figure 30 Timer/Counter timing diagram with match interrupt ...........c.coceeeenee 192
Figure 31 Timer/Counter timing diagram with overflow interrupt ..................... 193
Figure 32 The PWM output up to match register.....ccvvveiiiiiiiiiiiiiniiiieeieennnnns 194
Figure 33 The PWM output up to limit register......cceviiiiiiiiiiiiiiiiiiiiiiiiennnnes 194
Figure 34 PWM waveform with dead zone time .........coiviiiiiiiiiiiiiiiiiiiiiieenne, 195
Figure 35 PWM waveform with dead zone counter .........coooeiiiiiiiiiiiiiiieiinnnnnen. 196
Figure 36 Capture event with no interrupt clear .......c.ooviiiiiiiiiiiiiiiiinnnnn.n. 196
Figure 37 Capture event with interrupt clear .....ooovviiiiiiiiiiiiiiiiiiiiiiiiiiennnns 197

W7500x Reference Manual Version1.1.0 21/ 399



6‘? IZnet

Figure 38 The PWM setting flowW ......ooviiuiiniiiiiiiiiiiiiiiiii e 198
Figure 39 Block diagram of DUaltimer ........coeiiiiiiiiiiiiiiiiiiiiiiiiiieieieeaenns 275
Figure 40 The Dual timer setting flow ......c.ciiiiiiiiiiiiiiiiiiiiiiiiirceeeeaeas 278
Figure 41 Watchdog timer operation flow diagram........c.cceveiiiiiiiiiiiiiiiinninnenns 303
Figure 42. RTC block diagram .......ccevuiiuiiuiiniiiiiiiiiiiiiiiiiiieeeeeeeeneenenaenns 308
Figure 43. RTC setting flow for Counter FUNCtion .........ccccvviiiiiiiiiiiiiiiniiinnenns 309
Figure 44. RTC setting flow for Alarm function .........cccceviiiiiiiiiiiiiiiiiiiiiiinnenn, 310
Figure 45. UARTO,1 BLloCK diagram........cueiuiiuiiuiiiiiiiiiiiiiiiiiiiiiiiiiieieennennenns 323
Figure 46. UART character frame ......c.oouiiuiiniiiiiiiiiiiiiiiiiiiii e eeeeeeaeaas 324
Figure 47. UART divider flow chart........cooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiicicieae 325
Figure 48. UART Initial setting flow chart........cccooiiiiiiiiiiiiiiiien, 325
Figure 49. Transmit and Receive data flow chart ...........ccoociiiiiiiiiiiiiiiiina... 326
Figure 50. Hardware flow control description.........ccccovviiiiiiiiiiiiiiiiiiiiinnnnen. 327
Figure 51. CTS Functional Timing ......coiiiiiiiiiiiiiiiiiiiiiiiiii i 327
Figure 52. Algorithm for setting CTS/RTS flowchart .........cccoiiiiiiiiiiiiiiiiin... 328
Figure 53. UART2 divider flow chart .......c.cooiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieae 355
Figure 54. UART?2 Initial setting flow chart ..........coiiiiiiiiiiiiii, 356
Figure 55. SSP block diagram .......coiiiiiiiiiiiiiiiiiiiiiiii e 362
Figure 56. DMA transfer waveforms ........cooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 365
Figure 57. Texas Instruments synchronous serial, single transfer....................... 369
Figure 58. Texas Instruments synchronous serial, continuous transfers ............... 370
Figure 59 Motorola SPI, single transfer, SPO=0 and SPH=0 .......c...cceviiiiiiiiiinne 371
Figure 60 Motorola SPI, continuous transfers, SPO=0 and SPH=0 ....................... 371
Figure 61 Motorola SPI, single & continuous transfers, SPO=0 and SPH=1............. 372
Figure 62 Motorola SPI, single transfer, with SPO=1 and SPH=0............cccceenaet. 373
Figure 63. Motorola SPI, continuous transfers, SPO=1 and SPH=0....................... 374
Figure 64. Motorola SPI, single & continuous transfers, SPO=1 and SPH=1............ 375
Figure 65. National Semiconductor Microwire, single transfer...........ccvvvuvennnne. 376
Figure 66. National Semiconductor Microwire, continuous transfers................... 378
Figure 67. PrimeCell SSP master coupled to an SPIslave..........cccoviiiiiieiinn... 378
Figure 68. SPI master coupled to a PrimeCell SSPslave ........c.ccviiiiiiiiiiiiiinnnn.n. 379
Figure 69. how to setting Tl or Microwire mode flow chart...............coooiiieee. 379
Figure 70. how to setting SPI mode flow chart..........coiiiiiiiiiiiiiiiiiiiiiiiienne. 380

W7500x Reference Manual Version1.1.0 22 / 399



6‘? IZnet

4 Documentation conventions
4

.1 Glossary
ARP
AHB
AMBA
APB
AFC
ADC
BOD
CPU
CRG
DMA
EOP
EXTINT
GPIO
IrDA
1/0
ICMP
IGMP
IPv4
IRQ
NMI
PADCON
PLL
PHY
PPPoE
POR
PWM
RAM
RNG
SR
SSP

Address Resolution Protocol
Advanced High-performance Bus
Advanced Microcontroller Bus Architecture
Advanced Peripheral Bus

Alternate Function Controller
Analog-to-Digital Converter
BrownOut Detection

Central Processing Unit

Clock Reset generator

Direct Memory Access

End Of Packet

External Interrupt

General Purpose Input/Output
Infrared Data Association
Input/Output

Internet Control Message Protocol
Internet Group Management Protocol
Internet Protocol version 4

interrupt request

NonMaskable Interrupt

Pad Controller

Phase-Locked Loop

Physical Layer

Point-to-Point Protocol over Ethernet
Power Of Reset

Pulse Width Modulator

Random Access Memory

Random number generator

Status Register

Synchronous Serial Port
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SYSCFG
TOE
TTL
TCP
UART
usB
ubpP
WOL
WDT

System configuration controller

TCPIPCore Offload Engine
Transistor-Transistor Logic

Transmission Control Protocol

Universal Asynchronous Receiver/Transmitter
Universal Serial Bus

User Datagram Protocol

Wake On Lan

Watchdog Timer
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4.2 Register Bit Conventions

Each register is shown with a key indicating the accessibility of the each individual bit, and the

initial condition:

Key Bit Accessibility
rw Read/Write

r Read Only

ro Read as 0

r1 Read as 1

w Write Only
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5 System and memory overview

5.1 System architecture

Main system consists of :

e Three masters :

Cortex-MO core

TCP/IP Offload Engine

uDMAC (PL230, 6channel)
* Tenslaves :
Internal BOOT ROM
Internal SRAM

Internal Flash memory

Two AHB2APB bridge which connects all APB peripherals
Four AHB dedicated to 16bit GPIOs

TCPIP Hardware core

J Ethernet :

IP101G

System architecture and AHB-Lite bus architecture shown in Figure 1.
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AHB-Lite BUS
This bus connects the Three masters (Cortex-MO and uDMAC and TCP/IP
Offload Engine) and ten AHB slaves.

Two APB BUSs
These buses connect Seventeen APB peripherals (Watchdog, two Dual timers,
PWM, two UARTs, simple UART, two I2Cs, two SSPs, Random Number Generator,
Real Time Clock, 12bits Analog Digital Converter, Clock Controller, 10
Configuration, PAD MUX controller)

5.2 Memory organization
Introduction

Program memory, data memory, registers and |1/0 ports are organized within the same linear
4-Gbyte address space.

The bytes are coded in memory in Little Endian format. The lowest numbered byte in a word
is considered the word’s least significant byte and the highest numbered byte the most

significant.
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Memory map

OxA4700_0000
TOE(TCP Offload Engine)
4 600_0000
Memory Map GPIOD
Oc4500_0000
GPIOC
Ox4400_0000
GPIOB
OxFFFF_FFFF Oncd 300_0000
GPIOA
Oxx4200_0000
- d 0x%4100_FFFF
P J - reserve 5 |
resenved T 0%4100_6000 Flash Control \
0x4100_5000 DVIA %
0x4100_4000 PADCON =
-]
0xE010_0000 0x4100_3000
O ) ao8 AFC 7 EXTI b
MO Peripherals 0x4100_2000 T i
OxEQ00_0000 0x4100_1000 ADC
0x4100_0000
= reserved .
i reserved e 0%4002_0000 cvecre A
0x4001_FO0O
L
0x4500_0000 - reserved -1
0x4000_FFFF
Peripherals (APB, AHB) Oc4000_EDOO UART1 -
0x4000_DO0O0
0x4000_0000 0x4000_C000 U:;;RJIB
0x4000_B000 SSF0
0x4000_A000
I=
= reserved - =
Oc4000_8000 RNG E
Oec4000_7000 v
0x4000_6000 UART2 =
Eb(4000_5900 LU
L
5 d - - RTC
reserve ’ 0x4000_4000 —
(4000_3000 DUAL TIMER1
0x4000_2000 DUAL TIMERO
O¢4000_1000 WDOG
O 4000_0000
0x2000_4000 M 2000_4000
SFRAM (16KB) SRAM (16KB)
0x2000_0000 O 2000_0000
< reserved i
Ox1002_0000
- reserved i Flash (128KB)
Ox1000_0000
0x0002_0000 ~T reserved g
Flash (128KB) 0x0000 1000
- Boot ROM
0x0000_0000 Ox0000_0000

BOOT PIN : LOW(0)
TEST PIN : LOW(0)
MNormal operation mode

Figure 2 W7500x memory map

BOOT PIN : HIGH (1)
TEST PIMN : LOW (D)
Boot mode
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6 System configuration controller (SYSCFQG)

Main purposes of the system configuration controller are the following

7 Interrupt and events

7.1

NVIC main features

Control of the memory remap feature

The ability to enable an automatic reset if the system locks up

Information about the cause of the last reset

Nested vectored interrupt controller (NVIC)

32 maskable interrupt channels (not including the sixteen Cortex®-MO0 interrupt lines)

4 programmable priority levels (2 bits of interrupt priority are used)

Low-latency exception and interrupt handling

Power management control

Implementation of System Control Registers

The NVIC and the processor core interface are closely coupled, which enables low latency

interrupt processing and efficient processing of late arriving interrupts. All interrupts including

the core exceptions are managed by the NVIC.

SysTick calibration value register

The SysTick calibration value is set to 6000, which gives a reference time base of 1 ms with

the SysTick clock set to 6 MHz (max fyc.k/8).

Interrupt and exception vectors

Table 1 describes the W7500x interrupt vector table.
Table 1 W7500x interrupt vector table

> .
£'| Type of | Exception

o Device Description Address

& | priority type
-3 fixed Reset CMO Reset 0x0000_0004
-2 fixed NMI Watchdog Watchdog interrupt 0x0000_0008
-1 Fixed HardFault CMO All class of fault 0x0000_000C
3 | Settable SVCall CMO0 System service call via SWI instruction 0x0000_002C
5 | settable PendSV CMO0 Pendable request for system service 0x0000_0038
6 | settable SysTick CMO System tick timer 0x0000_003C
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settable IRQ[O]

SSPO

SSPO global interrupt

0x0000_0040

Settable IRQ[1]

SSP1

SSP1 global interrupt

0x0000_0044

Settable IRQ[2]

UARTO

UARTO global interrupt

0x0000_0048

Settable IRQ[3]

UART1

UART1 global interrupt

0x0000_004C

Settable IRQ[4]

UART2

UART2 global interrupt

0x0000_0050

Settable IRQ[5]

reserved

0x0000_0054

Settable IRQ[6]

reserved

0x0000_0058

Settable IRQ[7]

GPIOO

GPIOA global interrupt

0x0000_005C

Settable IRQ[8]

GPIO1

GPIOB global interrupt

0x0000_0060

Settable IRQ[9]

GPI02

GPIOC global interrupt

0x0000_0064

Settable IRQ[10]

GPIO3

GPIOD global interrupt

0x0000_0068

Settable IRQ[11]

DMA

DMA interrupt

0x0000_006C

Settable IRQ[12]

Dualtimer0O

Dualtimer0 global interrupt

0x0000_0070

Settable IRQ[13]

Dualtimer1

Dualtimer1 global interrupt

0x0000_0074

Settable IRQ[14]

PWMO

PWMO global interrupt

0x0000_0078

Settable IRQ[15]

PWM1

PWM1 global interrupt

0x0000_007C

Settable IRQ[16]

PWM2

PWM2 global interrupt

0x0000_0080

Settable IRQ[17]

PWM3

PWM3 global interrupt

0x0000_0084

Settable IRQ[18]

PWM4

PWM4 global interrupt

0x0000_0088

Settable IRQ[19]

PWM5

PWM5 global interrupt

0x0000_008C

Settable IRQ[20]

PWMé6

PWMé6 global interrupt

0x0000_0090

Settable IRQ[21]

PWM7

PWM?7 global interrupt

0x0000_0094

Settable IRQ[22]

RTC

RTC interrupt

0x0000_0098

Settable IRQ[23]

ADC

ADC acquisition end interrupt

0x0000_009C

Settable IRQ[24]

TCPIP

TCPIP global interrupt

0x0000_00AQ

Settable IRQ[25]

EXT_INT

External pin interrupt

0x0000_00A4

Settable IRQ[26]

reserved

0x0000_00A8

Settable IRQ[27]

reserved

0x0000_00AC

Settable IRQ[28]

reserved

0x0000_00B0O

Settable IRQ[29]

reserved

0x0000_00B4

Settable IRQ[30]

reserved

0x0000_00B8

Settable IRQ[31]

reserved

0x0000_00BC

7.2 Event

W7500x is able to handle internal events in order to wake up the core(WFE). The wakeup event

can be generated by

*  When after DMA process finished (DMA_DONE)
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8 Power supply

8.1 Introduction

W7500x embeds a voltage regulator in order to supply the internal 1.5V digital power domain.
*  Require a 2.7V ~ 5.5V operating supply voltage (VDD)

*  ADC ref voltage is same as VDD

8.2 Voltage regulator

The voltage regulator is always enabled after Reset and works in only one mode.
* In Run mode, the regulator supplies full power to the 1.5V domain.

* There is no power down or sleep mode

8.3 Low-power modes

W7500x is in RUN mode after a system or power reset. There are two low power modes to save
power when the CPU does not need to be kept running. These modes are useful for instances
like when the CPU is waiting for an external interrupt. Please note that there is no power-off

mode for W7500x.

The device features two low-power modes:
* Sleep mode

* Deep Sleep mode

Additionally, the power consumption can be reducing by following method:
*  User can slow down the system clocks

*  User can gate the clocks to the peripherals when they are unused.
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Sleep mode

W7500x has two kinds of sleep modes. One is Sleep mode and the other is Deep sleep mode.
Two of them are almost the same except the clock gated peripherals kinds. Table 2 shows the

Sleep mode summary.

Table 2 W7500x sleep mode summary

Mode Entry Wakeup Effect on clocks
DEEPSLEEP = 0 CPU clock OFF
Any interrupt
Enable WFI APB Bus Clock ON
Sleep mode
DEEPSLEEP = 0 AHB Bus clock ON
Wakeup event
Enable WFE Memory clocks ON
DEEPSLEEP = 1 CPU clock OFF
Any interrupt
Enable WFI APB Bus Clock OFF
Deep Sleep mode
DEEPSLEEP = 1 AHB Bus clock OFF
Wakeup event
Enable WFE Memory clocks OFF

Peripheral clock gating

In Run mode, individual clocks can be stopped at any time to reduce power.
Peripheral clock gating is controlled by the CRG block.
Below is the list of clocks which can be gating in CRG block.

*  ADC clock (ADCCLK)

*  SSPO, SSP1 clock (SSPCLK)

*  UARTO, UART1 clock (UARTCLK)

e Two Timer clocks (TIMCLKO, TIMCLK1)

» 8ea PWM clocks (PWMCLKO ~ PWMCLK?)

*  WDOG clock (WDOGCLK)

e Random number generator clock (RNGCLK)
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9

9.1

System tick timer

Introduction

System tick timer(SysTick) is part of the ARM Cortex-MO core

9.2

Features

Simple 24bit timer. Clocked internally by the system clock.

9.3

Functional description

The SysTick timer is an integral part of Cortex-M0. The SysTick timer is intended to generated

a fixed 10 millisecond interrupt for use by an operating system or other system management

software.

Since the SysTick timer is a part of the Cortex-M0, it facilitates porting of software by

providing a standard timer that is available on Cortex-M0 based devices. The SysTick

timer can be used for :

An RTOS tick timer which fires at a programmable rate (for example 100 Hz) and
invokes a SysTick routine.

A high-speed alarm timer using the core clock.

Asimple counter. Software can use this to measure time to completion and time used.
An internal clock source control based on missing/meeting durations. The
COUNTFLAG bit-field in the control and status register can be used to determine if
an action completed within a set duration, as part of a dynamic clock management

control loop.
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9.4 Registers (Base : 0xE000_EO0Q0)
System Timer control and status register (SYST_CSR)

Address Offset : 0x010
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CNTFLAG
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TICKINT | ENABLE
R/W R/W

[0] ENABLE - Enables the counter
0 : Counter disabled

1 : Counter enabled

[1] TICKINT - Enables SysTick exception request
O : Counting down to zero does not assert the SysTick exception request

1 : Counting down to zero to asserts the SysTick exception request

[16] COUNTFLAG - Returns 1 if timer counted to 0 since the last read of this register.

SysTick Reload Value Register (SYST_RVR)

Address Offset : 0x014
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

RELOAD[23:16]

15 14 13 12 11 10 9 8 7 6 5 4 3 2

RELOAD[15:0]

R

[23:0] RELOAD - Value to load into the SYST_CVR when the counter is enabled

when it reaches 0

and

The RELOAD value can be any value in the range 0x0000_0001 -

OxO0FFFFFF. You can program a value of 0, but this has no effect because

the SysTick exception request and COUNTFLAG are activated when count

from 1 to 0.
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To generate a multi-short timer with a period of N processor clock cycles,
use a RELOAD value of N-1. For example, if the SysTick interrupt is
required every 100 clock pulses, set RELOAD to 99.

SysTick Current Value Register (SYST_CVR)

Address Offset : 0x018
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CURRENT[23:16]
R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CURRENT [15:0]
R/W
[23:0] CURRENT - Reads return the current value of the SysTick counter.
A write of any value clears the field to 0, and also clears the SYST_CSR.COUNTFLAG
bit to 0.
SysTick Calibration Value Register (SYST_CALIB)
Address Offset : 0x01C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
NORF | SKEW TENMS[23:16]
R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TENMS [15:0]

R

[23:0] TENMS - Reads as zero. Indicates calibration value is not known.

[30] SKEW - Reads as one. Calibration value for the 10ms inexact timing is not known
because TENMS is not known. This can affect the suitability of SysTick as a software
real time clock.

[31] NOREF - Reads as one. Indicates that no separate reference clock is provided.
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10 Booting Sequence

W?7500x has three different boot modes that can be selected through the BOOT pin and TEST

pin as shown in Table 3.

Table 3 operation of mode selection

Mode
selection Mode Aliasing
TEST | BOOT
0 0 APP User code execute in Main Flash memory.
0 ; isp In this mode,W7500x can support ISP function in order to control
flash using serial interface.

When W7500x is reset by hardware, it will be operated as below in embedded boot code.

C H/W reset >

Boot

APP ISP
Run Application Run ISP

Figure 3. operation of boot code
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11 Embedded Flash memory

11.1 Flash main features

¢ Up to 128Kbytes of Flash memory
*  Memory organization:
B Main Flash memory block:
Up to 128Kbytes
B Information block:
Up to 512bytes
Information block is read only
m Data block:
Up to 512bytes
e  Flash memory interface features:
B Read interface with prefetch buffer( 1 x 32-bit words )

B Flash Program / Erase operation

11.2 Flash memory organization

The Flash memory is organized of 32-bit wide memory cells that can be used for storing both
code and data constants.

The memory organization is based on a main Flash memory block containing 512 sectors of
256byte or 32 blocks of 4Kbyte.

Table 4 description of Flash memory

Size
Flash area Flash memory address Name Description
(bytes)
0x0000 0000 ~ 0x0000 OOFF 256 Sector 0
0x0000 0100 ~ 0x0000 O1FF 256 Sector 1
Block 0

0x0000 0200 ~ 0x0000 O2FF 256 Sector 2
0x0000 0300 ~ 0x0000 O3FF 256 Sector 3

Main Flash ™, 0000 7000 - 0x0000 70FF 256 Sector112

memory
0x0000 7100 ~ 0x0000 71FF 256 Sector113 Block 7
oc

0x0000 7200 ~ 0x0000 72FF 256 Sector114
0x0000 7300 ~ 0x0000 73FF 256 Sector115
0x0001 FCOO ~ 0x0001 FCFF 256 Sector509 Block 32
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0x0001 FDOO ~ 0x0001 FDFF 256 Sector510

0x0001 FEOO ~ 0x0001 FEFF 256 Sector511

0x0001 FFOO ~ 0x0001 FFFF 256 Sector512
Information 0x0003 FCO0 ~ 0x0003 FCFF 256 Lock info

block 0x0003 FDOO ~ 0x0003 FDFF Reserved

0x0003 FEOO ~ 0x0003 FEFF 256 Data0
Data block

0x0003 FFOO ~ 0x0003 FFFF 256 Data1

The W7500 embedded Flash memory can be programmed using in-application programming.
IAP allows the user to re-program the Flash memory while the application is running. The

program and erase operations can be performed over the whole product voltage range.

In

W7500x_Library_Examples(https://github.com/Wiznet/W7500/tree/master/W7500x_Library

Examples/Projects/Peripheral_Examples/Flash/IAP_Example), there is the IAP Example

Project and the below function is supported to use IAP.

void DO_IAP( uint32_t id, uint32_t dst_addr, uint8_t* src_addr, uint32_t size);

This function requests those parameters, id, dst_addr, src_addr and size. 'id' is already defined
in 'main.c’. 'dst_addr' is the flash memory address in the upper table. 'src_addr' is the buffer
pointer user want to program. 'size’ is the flash size user chooses. Please refer flash address

and size mentioned in the upper table.

// IAP 'id' paremeter define

#define IAP_ENTRY Ox1FFF1001 // Because Thum code

#define IAP_ERAS 0x010

#define IAP_ERAS_DATO (IAP_ERAS + @) // Erase Data @ block

#define IAP_ERAS_DAT1 (IAP_ERAS + 1) // Erase Data 1 block

#define IAP_ERAS_SECT (IAP_ERAS + 2) // Erase a Sector in Main Flash Memory
#define IAP_ERAS_BLCK (IAP_ERAS + 3) // Erase a Block in Main Flash Memory
#define IAP_ERAS_CHIP (IAP_ERAS + 4) // Erase all code
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#tdefine IAP_ERAS_MASS (IAP_ERAS + 5) // Erase all code & data

#define IAP_PROG 0x022

This is how to Erase and Program flash memory. Especially, with IAP_ERAS_DATO and

IAP_ERAS_DAT1, there is no need to put other parameters (there are default values).

// Step 1 DATA® Erase, Read, Write Test
DO_IAP(IAP_ERAS DAT0,0,0,0);

DO_IAP(IAP_PROG,DATO_START_ADDR,buffer,SECT_SIZE);

Operating program can be deleted when user use '|AP_ERAS_CHIP' or 'IAP_ERAS_MASS'.

// Using IAP_ERAS_CHIP or IAP_ERAS_MASS
DO_IAP(IAP_ERAS_CHIP,0,0,0);

DO_IAP(IAP_ERAS_MASS,0,0,0);

12 Clock Reset generator (CRG)

12.1 Introduction

CRG is clock reset generator block for W7500x System. It provides every clock/reset for all

other block include CPU and peripherals. CRG includes PLL and POR.

12.2 Features
Reset

« Three types of reset - external reset, Power reset, system reset

« External reset is generated by low level on the RSTn pin (external reset)
« Power reset is generated by Power-on reset (POR)

« Power on reset is generated by POR

e System reset is generated when one of the following events occurs
B Watchdog event
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B After remapping
B Software reset (SYSRESETREQ bit in Cortex-M0. Refer to the Cortex-M0 technical
reference manual for more detail)
» Power reset sets all registers to their reset values.

« System reset sets all registers to their reset values except the CRG block registers and
remap register to protect remap value

Clock

Two clock sources can be used to drive the system clock.
e External oscillator clock (8MHz ~ 24MHz) (OCLK)
* Internal 8MHz RC oscillator clock (RCLK)
One additional clock source
*  32.768KHz low speed external crystal which derives the real time clock.
There is a PLL
One PLL is integrated
* Input clock range is from 8MHz to 24MHz
*  Frequency can be generated by M/N/QOD registers. (refer register description)
*  Bypass option enabled
There are many generated clocks for independent operating with system clock
*  System clock (FCLK)
*  ADC clock (ADCCLK)
*  SSPO, SSP1 clock (SSPCLK)
«  UARTO, UART1 clock (UARTCLK)
*  Two Timer clocks (TIMCLKO, TIMCLK1)
*  8ea PWM clocks (PWMCLKO - PWMCLK7?)
* Real time clock (RTCCLK)
*  WDOG clock (WDOGCLK)
e Random number generator clock (RNGCLK)
RNGCLK have only one source (pll output) and no prescaler
Some of the generated clocks turn off automatically when CPU enters sleep mode.
*  ADCCLK, RNGCLK
Generate two Hardware TCPIP Clocks (MII_RXC, MII_TXC) are from external PADs.
Hardware TCPIP Clocks can be gated by register control.

All clocks generated from CRG can be monitored.
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12.3 Functional description

CRG MCLK
Betk . /1248 — FCLK
OFF
OSCINLIT (3-29MHz | ocux He . /12438 — ADCCLK
oscout[ -H  95¢€ o
HeHE /1,248 L SSPCLK
FIN FOUTﬂb SEII:II(( .
MELK
1,248 — UARTCLK
PLL e 7
OFF
Faik I — TIMCLKO/TIMCLK1
e I /2451632618 J|— PWMCLKD - PWMCLKT
OCLK T
Ntk
Bk 2 L1 RTcclk
SZDSC_[N e 2 ose o /1,2,4,8,16,32,64,128
320SC_0UT 0sc FaK | wpoacLk
Figure 4 shows the CRG block diagram.
CRG e
Betk . /1248 — FCLK
OFF
OSCINLIT (3-29MHz | ocux He . /12438 — ADCCLK
oscout[ -H  95¢€ .
HeHE /1,248 L SSPCLK
FIN FOUTﬂb SEII:II(( .
MELK
1,248 — UARTCLK
PLL e 7
OFF
Faik I — TIMCLKO/TIMCLK1
i I /2451632618 J|— PWMCLKD - PWMCLKT
OCLK T
OFF
MCLK

320SC_IN

320sC_0OUT

32768Hz
0sC

32K_0sC

. /1,2,4,8,16,32,64,128

. /1,2,4,8,16,32,64,128

— RTCCLK

— WDOGCLK

Figure 4 CRG block diagram

External Oscillator Clock

The External oscillator clock (OCLK) can be supplied with a 8 to 24 MHz crystal/ceramic

resonator oscillator. In the Typical application, Figure 5, R must be inserted in External

oscillator clock circuit. In W7500x, there is no supported Ry for External oscillator clock (see

Figure 5).
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For Croqqr and Cpoqq4z, it is recommended to use external ceramic capacitors in the 5 pF to 25
pF range(typ.) and are usually the same size, designed for application, and selected to match
the requirements of the crystal or resonator (see Figure 5).

Refer to the crystal resonator manufacturer for more details on the resonator characteristics

(frequency, package, accuracy).

Resonator with

Integrated capacitors There is no Rp (Feedback Resistor) in W7500.

Rp must be inserted in circuit.

‘.‘:“' C}.oadl "w“
OSC_IN ‘ CRG
t 8MHz ¢ Bias ‘f
Ji— i Controlled
‘. resonator .
= “ . ’_‘ gain
! 0SC_ouT W7500
-\\‘ c EXT“
~._ “LoadZ2 .

' Rexr value depends on the crystal characteristics

Figure 5 Typical application with an 8 MHz crystal

RC oscillator clock

RC oscillator clock (RCLK) signal is generated from an internal 8MHz RC oscillator.

RC oscillator has the advantage of providing a clock source at low cost (no external
components). However the RC oscillator is less accurate than the external crystal or ceramic
resonator.

e Accuracy : 1% at Ta= 25°C (User don’t need to calibration)

PLL

The internal PLL can be used to multiply the External Oscillator Clock (OCLK) or RC Oscillator
Clock (RCLK). PLL input can be selected by register.
PLL output clock can be generated by following the equations below.

e FOUT=FINXxM/Nx1/0D

*  Where:

e M=M[5] x2%+M[4] x 2* + M[3] x 23 + M[2] x 2% + M[1] x 2 + M[0] x 1

e N=N[5]x25+N[4] x 24+ N[3] x 23 + N[2] x 22 + N[1] x 2 + N[0] x 1

. oD=2 (2 x OD[1]) X 2 (1 x OD[0])

Generated clock

Each generated clock source can be selected among 3 clock source as independent by each

clock source select register.

! Rzyr value depends on the crystal characteristics
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e  PLL output clock (MCLK)

* Internal 8MHz RC oscillator clock (RCLK)

e External oscillator clock (8MHz ~ 24MHz) (OCLK)
Each generated clock has own prescaler which can be selected individually by each prescale
value register.

*  FCLK, ADCCLK, SSPCLK, UARTCLK : 1/1,1/2, 1/4, 1/8

*  TIMCLKO, TIMCLK1, PWMCLKO - PWMCLK7, RTCCLK, WDOGCLK : 1/1, 1/2,
1/4,1/8,1/16, 1/32, 1/64, 1/128
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12.4 Registers (Base address : 0x4100_1000)
OSC power down register (OSC_PDR)

Address offset : 0x000
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

OSCPD

R/W

[0] OSCPD - Internal 8MHz RC oscillator power down register
This bit written by S/W to RCOSC enter sleep mode or not
0 : normal operation

1 : power down (enter sleep mode)

PLL power down register (PLL_PDR)

Address offset : 0x010
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PLLPD

R/W

[0] PLLPD - PLL power down register
This bit written by S/W to PLL power down or not
0 : power down

1 : normal operation

PLL frequency calculating register (PLL_FCR)

Address offset : 0x014
Reset value : 0x0005_0200
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
N oD
R/W R/W
[1:0] OD
[13:8] N
[21:16] M

These bits are written by S/W to set frequency of PLL output.

PLL output frequency FOUT is calculated by the following equations:

FOUT=FINxM/Nx1/0D
Where:

M=M[5]x32+M4] x16 + M[3] x 8 + M[2] x4 + M[1] x 2 + M[0] x 1 (2 ~ 63)
N=N[5] x32 +N[4] x 16 + N[3] x 8 + N[2] x4 + N[1] x 2 + N[0] x 1 (1 ~ 63)

OD=2"(2xO0D[1])x2 * (1 x OD[0])

PLL output enable register (PLL_OER)

Address offset : 0x018
Reset value : 0x0000_0001

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
PLLOEN
R/W
[0] PLLOEN - output enable register of PLL
This bit written by S/W to control output enable of PLL
0 : Clock out is disable. VCO is working but FOUT is low only.
1 : Clock out is enable.
PLL bypass register (PLL_BPR)
Address offset : 0x01c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PLLBP

R/W

[0] PLLBP - bypass register of PLL
This bit written by S/W to control bypass or not of PLL
0 : bypass disable. Normal operation

1 : bypass enable. Clock out is clock input

PLL input clock source select register (PLL_IFSR)

Address offset : 0x020
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PLLIS

R/W

[0] PLLIS - select register of PLL input clock source
This bit written by S/W to select
0 : Internal 8MHz RC oscillator clock (RCLK)
1 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

FCLK source select register (FCLK_SSR)

Address offset : 0x030
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FCKSRC

R/W

[1:0] FCKSRC - select register of FCLK clock source
These bits are written by S/W to select
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00, 01 : output clock of PLL (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

FCLK prescale value select register (FCLK_PVSR)

Address offset : 0x034
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FCKPRE
R/W
[1:0] FCKPRE - select prescale value of FCLK clock
These bits are written by S/W to select
00 : 1/1 (bypass)
01:1/2
10:1/4
11:1/8
SSPCLK source select register (SSPCLK_SSR)
Address offset : 0x040
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SSPCSS
R/W

[1:0] SSPCSS - SSPCLK clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
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SSPCLK prescale value select register (SSPCLK_PVSR)
Address offset : 0x044
Reset value : 0x0000_0000
3 30 29 28 27 26 25 24 23 22 21 20 19 18 17

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

SSPCP

R/W

[1:0] SSPCP - select prescale value of SSPCLK clock
These bits are written by S/W to select

00 : 1/1 (bypass)

01:1/2

10:1/4

11:1/8

ADCCLK source select register (ADCCLK_SSR)

Address offset : 0x060
Reset value : 0x0000_0001

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ADCSS

R/W

[1:0] ADCSS - ADCCLK clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

ADCCLK prescale value select register (ADCCLK_PVSR)

Address offset : 0x064
Reset value : 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ADCCP

R/W

[1:0] ADCCP - select prescale value of ADCCLK clock
These bits are written by S/W to select

00 : 1/1 (bypass)

01:1/2

10:1/4

11:1/8

TIMEROCLK source select register (TIMEROCLK_SSR)

Address offset : 0x070
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TOCSS

R/W

[1:0] TOCSS - TIMCLKO clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

TIMEROCLK prescale value select register (TIMEROCLK_PVSR)

Address offset : 0x074
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 1M 10 9 8 7 6 5 4 3 2 1 0
TOCPS
R/W
[2:0] TOCPS - select prescale value of TIMOCLK clock
These bits are written by S/W to select
000 : 1/1 (bypass)
001 :1/2
010:1/4
011:1/8
100 : 1/16
101 :1/32
110 : 1/64
111 :1/128
TIMER1CLK source select register (TIMER1CLK_SSR)
Address offset : 0x080
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T1CSS
R/W
[1:0] T1CSS - TIMCLK1 clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
TIMER1CLK prescale value select register (TIMER1CLK_PVSR)
Address offset : 0x084
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

T1CPS

R/W

[2:0] T1CPS - select prescale value of TIM1CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 :1/32

110 : 1/64

111 :1/128

PWMOCLK source select register (PWMOCLK_SSR)

Address offset : 0x0b0
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

POCSS

R/W

[1:0] POCPS - PWMCLKO clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

PWMOCLK prescale value select register (PWMOCLK_PVSR)

Address offset : 0x0Ob4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12

11 10 9 8 7 6 5 4 3 2 1 0

POCPS

R/W

[2:0] POCPS -

select prescale value of PWMOCLK clock

These bits are written by S/W to select

000 :

001

010 :

011

100 :

101

110 :

111

1/1 (bypass)
:1/2

1/4

:1/8

1/16

:1/32

1/64
:1/128

PWM1CLK source select register (PWM1CLK_SSR)

Address offset :

0x0c0

Reset value : 0x0000_0001

31 30 29 28

27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12

11 10 9 8 7 6 5 4 3 2 1 0

P1CSS

R/W

[1:0] P1CSS -

PWMCLK1 clock source select register.

These bits are written by S/W to select clock source

00
01
10
11

: disable clock

: PLL output clock (MCLK)

: Internal 8MHz RC oscillator clock (RCLK)

: External oscillator clock (OCLK, 8MHz ~ 24MHz)

PWM1CLK prescale value select register (PWM1CLK_PVSR)

Address offset :

0x0c4

Reset value : 0x0000_0000
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31 30 29 28

27 26 25 24 23 22 2 20 19 18 17 16

15 14 13 12

11 10 9 8 7 6 5 4 3 2 1 0

P1CPS

R/W

[2:0] P1CPS -

select prescale value of PWM1CLK clock

These bits are written by S/W to select

000 :

001

010 :

011

100 :

101

110 :

111

1/1 (bypass)
:1/2

1/4

:1/8

1/16

:1/32

1/64
:1/128

PWM2CLK source select register (PWM2CLK_SSR)

Address offset :

0x0d0

Reset value : 0x0000_0001

31 30 29 28

27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12

11 10 9 8 7 6 5 4 3 2 1 0

P2CSS

R/W

[1:0] P2CSS -

PWMCLK?2 clock source select register.

These bits are written by S/W to select clock source

00
01
10
11

: disable clock

: PLL output clock (MCLK)

: Internal 8MHz RC oscillator clock (RCLK)

: External oscillator clock (OCLK, 8MHz ~ 24MHz)

PWM2CLK prescale value select register (PWM2CLK_PVSR)

Address offset :

0x0d4
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Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P2CPS

R/W

[2:0] PWM2CLK_PRE - select prescale value of PWM2CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

PWM3CLK source select register (PWM3CLK_SSR)

Address offset : 0x0e0
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

P3CSS

R/W

[1:0] P3CSS - PWMCLKS3 clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
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PWM3CLK prescale value select register (PWM3CLK_PVSR)

Address offset : 0x0e4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P3CPS

R/W

[2:0] P3CPS - select prescale value of PWM3CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

PWM4CLK source select register (PWM4CLK_SSR)

Address offset : 0x0f0
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

P4CSS

R/W

[1:0] P4CSS - PWMCLK4 clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
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PWMA4CLK prescale value select register (PWM4CLK_PVSR)

Address offset : 0x0f4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P4CPS

R/W

[2:0] P4CPS - select prescale value of PWM4CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

PWM5CLK source select register (PWM5CLK_SSR)

Address offset : 0x100
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

P5CSS

R/W

[1:0] P5CSS - PWMCLKS clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
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11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

PWM5CLK prescale value select register (PWM5CLK_PVSR)

Address offset : 0x104
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P5CPS

R/W

[2:0] P5CPS - select pr