ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



NUVOTON
[

NCT5532D
Nuvoton LPC I/O

Date: September 30", 2011 Revision 0.7




NnNUvoToN NCT5532D
P,

Table of Contents —

1. GENERAL DESCRIPTION ...ceiiiiiiiitiite sttt e et a e sttt e e s s ssnse e e e snnssaeaesennsaeaeaesnnsaneessnnsenns 1
2. FEATURES ... ettt ettt ettt e e ettt e e s nb et e e e s nbe e e e e nbeeeeeeenbeeeeeenreeas 2
3. BLOCK DIAGRAM ...ttt ettt ettt e e e et a e s st e e e e nste e e e aessaaeaeeansenaeeesansanaeeennsnnes 5
4. e L I N O 1 U PP R 6
5. PIN DESCRIPTION. ...ttt ettt ettt e sttt e e et e e e e s st e e e ennbeee e e e enbeeeesennnees 7
51 [ O [ (=g 7= Lo} TSRS 8
5.2 Lo g T U o) B 141 (=Y o 7= o] = J S 8
5.3 L= T O 101 (T =T = PR 8
5.4 L0 | ST [ 011=T 5 - Tot SRS 9
5.5 Hardware MOonitor INTErfaCe ........ooueiiiioe e 9
5.6 1) Y G o =0 I [ 01 1=T 4 = Uo7 SRS 10

5.7 Advanced Configuration & Power Interface.........ccooviiiiiiiiiiie e 10
5.8 Advanced Sleep State CONLrOl.........oooiiiiiiie e 10

5.9 1Y IO TS ) (=T o =TT SRR 11
5.10 POWET PiNS ..ottt e e e st e e s ant e e e e saste e e e e saneeeeeesareeeeeenans 11
5.11 AMD POWEI-ON SEQUENCE ...ccouteiieiiieeiiie ettt ettt s ne e s b ene e saneeas 11
512 AMD SB-TSI INTEITACE ..eeiieieiee ettt e e s e ee e e e nnnnees 12
5.13 Dual VoRage CONTrOL......coviiieiiie ittt esre e 12
5.14 1Y RSP 12
5.15 P 12
5.16 General PUrPOSE 1/ POrt ... .ottt e 12

L T B 1 (O T2 101 (=T - o= OSSPSR 12

5.16.2  GPIO-4 INTEITACE ... .eeeiieiee ettt et e st e e st e s eane e e s b eeeaneeeeas 13

L T T © 1 (O TR 101 (=T - o= OSSR 13

5.16.4  GPIO-7 INTEITACE ... eeeeeieeee ettt e et e e e st e e s bneeenneeeen 14

5.16.5  GPIO-8 INTEITACE ... .eeeiiiiee ettt et st e e et e bn e e e nnbeeea 14
517 S y( =T o] o1 To Il 1 oIS USSR 15
5.18 Internal pull-up, PUI-FAOWN PINS .....eiiiiiiie e e 15
6. L€ I = X L C ] USRS 17
6.1 ACP] GIUE LOGIC «eeeeeeieeiiiee ettt ettt e e st e e e s eat e e e e e nte e e e e sne e e e e ennnnes 17
6.2 BKFD_CUT & LATCH_BKFD_CUT ...t e 19
6.3 BV O B W . e et a e e nees 20

6.4 PSON# BIOCK DI@Qram .......oeiieeeiieeeiieeeiee et ee e eee ettt et e e sas e e smeeeasnneeaaneeaaenns 21
6.5 PWROK ...ttt e e e e e ettt e e et e e e e s e aaeee e s asaaeeeeassseee e e nnraeeeeannnnees 22
6.6 Front PAn@l LEDS. ..ot e e e e e e e as 23
6.6.1  AUIOMALIC MOTE ... .ot e bttt e e e e e ere e e 23

L2 |V -V o TU F= L 1Y (o T [ SRR 24

6.6.3  S0~S5 LED BIink BIOCK DIaQIam .........cciuiiiimiinieiiie ettt sttt e e see e 24

6.6.4  LED POl& (LED_POL) ...ueiiiiiieie ettt ettt ettt ee et e e e e st e e e s e e e nneeennseeaeneeennnes 25

6.6.5 Deeper Sleeping State DeteCt FUNCHON ........cooiiiiiiii e e 26

6.7 Advanced Sleep State Control (ASSC) FUNCHON .......coveiiiiiiieiieee e 28
6.7.1  When ASSC iS dISADIEA .........eeiieiieeeeee e et e e ee e ee e e sae e e e nte e e nnne e e ennneean 28

6.7.2 When ASSC is enabled (Enter into Deeper Sleeping State) .........ccovcveviieiiiiieiee e 29

6.7.3 When ASSC is enabled (Exit Deeper Sleeping State) .......ccccoeeieiiiiiiiiiiieee e 29

6.7.4  SLP_S5# LATCH Control FUNCHON .....oiiiiiiieeiiie ettt et e e e e ae e sneeeesreeenn 30

Publication Release Date: September 30, 2011
-1- Version: 0.7



NnNUvoToN NCT5532D
P,

6.8 INtEl DSW FUNCHION ....ceiiieei ettt s 31
6.8.1  Enter DSW State timing didgram ........ccc.ooiiiiiiieiiiie et s 31
6.8.2  Exit DSW State timing diagram .........cooiiiiiiiiiiiiieeiee e e 32
(OIS G T AV o] o] [[o=1 i o] o I @3 o U | AP TR 32

6.9 AMD POWEI-ON SEOUEINCE ....eiiutiiiiiiii ettt ettt et e bt e e e s bee e e saseeesnee e e ansee e eanes 33

7. CONFIGURATION REGISTER ACCESS PROTOCOL ...t 35

71 Configuration SEQUENCE ........oiiiiie ittt e 37
7.1.1  Enter the Extended FUNCHON MOAE..........coiiiiiiieeie e e 37
7.1.2  Configure the Configuration REGISIErS .......c.cuiiiiiiiiii e 37
7.1.3  Exit the Extended FUNCHON MOGE .......ccuoiiiiiiiiiiee e 38
7.1.4  Software Programming EXamPle...........ooiiiiiiiiiiiieee et e 38

8. HARDWARE MONITOR ...ttt e ettt e ettt e e e s s e e e e s nbn e e e e annnneeas 39

8.1 LT o=t = T DTt To] o] (o) o ISR 39

8.2 ACCESS INTEITACES. oottt e e e e e e e 39

8.3 LPC INTEIACE ...ttt e e 39

8.4 PG INEEITACE .vv-vvveeereeseeseeieees ettt 41

8.5 ANGIOG INPULS .. e 42
8.5.1  Voltages Over 2.048 V or Less Than 0 V......o.ei oot 43
8.5.2  Voltage Data FOIMAL ........eeiieiiiie ettt ettt e bt e e e b e sne e e e nneean 43
8.5.3 Temperature Data FOrMAL.........cooiiiiiiiiii e e 43

8.6 = PR 46

8.7 Fan Speed Measurement and CONtrol ..........ooovviiiiiiiiee e 48
8.7.1  Fan SPeed REAMING .....coiueiiiiiiiieeie ettt bt sa et sa e e b et n e e nne e e neas 48
8.7.2  Fan Speed Calculation by Fan Count REadiNg .......cccceeiieiiiriiiiienee e 48
8.7.3  Fan Speed Calculation by Fan RPM Reading........cccocueiiiiiiiiiie e 48
8.7.4  Fan SPEEA CONIIO .....ueiiiieiie ettt e et e e s et e e sne e e e sb e e e e e be e e sneeennneeas 48
8.7.5  SMART FANT™ CONIOl .....oooveeeieoieicieceis e 49
8.7.6  Temperature Source & Reading for Fan Control...........cooiuiiiiiiiiiiii e 50

8.8 SMART FAN™ L. 50
8.8.1  Thermal CruiSE MOE........cccuiiiiiiieiic et se e eareas 50
8.8.2  SPEEA CruiSE MOGE .....ceiiiiiiieiiie ettt ettt e et e sttt e et e e en b e e ene e enneas 52

8.9 SMART FAN™ |V & Close Loop Fan Control MOde..............coweweeereereerseeeeseesenenens 53
8.9.1  Step Up Time / Step DOWN TiME .. .uiiiiiiiie ittt e n e e 56
R T - N O 10 o 10 4] (=] o PSPPSR 56
8.9.3  ReVOIULION PUISE SEIECHION. ....c..ii ittt ettt 57
8.9.4  Weight Value CONTrOl ......coiiiiiieiee ettt bbb e e sre e 57

8.10 Alert and INTEITUPT ... e e s e e e 59
8.10.1  SMI# INTEITUPT MOTE ...ttt st e e e st sanee e senee s 60
8.10.2  VOIAGE SIMHE IMOTE ...ttt ettt bttt ettt s b e e ean e e s ae e e e e e nneeeaees 60
8.10.3  Fan SIMIE MOTE ...ttt ettt b e bbb bt b et e e e et se e ene s 60
8.10.4 Temperature SMIE MOGE.......couiiiieiiie ettt et sb e ne e nne e 60
8.10.5  OVTH INTEITUPE MOGE ...ttt st e e e st s e e e as 64

9. HARDWARE MONITOR REGISTER SET ....coiiiiiiieiiie ettt 66

9.1 AdAress Port (Port X5h) ... 66

9.2 Data Port (POrt X6h) ........ooiiiiiiei e 66

9.3 SYSFANOUT PWM Output Frequency Configuration Register — Index 00h (Bank 0) 67

9.4 SYSFANOUT Output Value Select Register — Index 01h (Bank 0)........cccceeevviiieennnnes 67

9.5 CPUFANOUT PWM Output Frequency Configuration Register — Index 02h (Bank 0) 68

Publication Release Date: September 30, 2011
-11- Version: 0.7



NnNUvoToN NCT5532D
P,

9.6 CPUFANOUT Output Value Select Register — Index 03h (Bank 0) .........ccceevvveernennnne 69
9.7 SYSFANOUT Configuration Register | — Index 04h (Bank 0) .......cccooveeeiieeriieniiieenne 69
9.8 Reserved Register — Index 05h ~ OFh (Bank 0) ........ccueeiiiiiiiiiiiiiieee e 70
9.9 Reserved Register — Index 10h (Bank 0) .......oooiuiiiiiiiiiiiieiee e 70
9.10 Reserved Register — Index 11h (Bank 0) ......coooiiiiiiiiiiiiee e 70
9.11 Reserved Register — Index 12h (Bank 0) .......oocueeiiiiiiiiiiii e 70
9.12 Reserved Register — Index 13h (Bank 0) .......oocueeeiiiiiiiiiie e 70
9.13 Reserved Register — Index 14h (Bank 0) .......ooceeeiiiiiiiiiiie e 70
9.14 Reserved Register — Index 15h (Bank 0) .......ooceeiiiiiiiiiiie e 70
9.15 Reserved Register — Index 16-17h (Bank 0) .......cceeviiiiieiiiiiiiieee e 70
9.16 OVT# Configuration Register — Index 18h (Bank 0) .........ccoooiiriiiiiiiiieee e 70
9.17 Reserved Registers — Index 19h ~ 1Fh (Bank 0) ......c.eeeeiiiiiiiiiiiiee e 70
9.18 Value RAM — Index 27h ~ 3Fh (Bank 0) .......cooiiiiiiiiieeeeeeee e 70
9.19 Configuration Register — Index 40h (Bank 0) ........coooeeiiiiiiiiei e 71
9.20 Interrupt Status Register 1 — Index 41h (Bank Q) ........ccooiiiiiiiiiiiiiiee e 72
9.21 Interrupt Status Register 2 — Index 42h (Bank 0) ........coooiiiiiiiiiiiiiee e 72
9.22 SMI# Mask Register 1 — Index 43h (Bank 0).........ccuueieiiiiiieiiiiee e 73
9.23 SMI# Mask Register 2 — Index 44h (Bank 0).........occueeeiiiiiieiiiiiee e 73
9.24 Interrupt Status Register 4 — Index 45h (Bank 0) ........ccoooeviiiiiniieiiiee e 73
9.25 SMI# Mask Register 3 — Index 46h (Bank 0) ........cooociiiiiiiiiiiieiiie e 74
9.26 Reserved Register — Index 47h (Bank 0) ......coooieiiiiiiiiii e 74
9.27 Serial Bus Address Register — Index 48h (Bank 0) .......cocceeiiiiereiiieiiiie e 74
9.28 Reserved Register — Index 49h ~ 4Bh (Bank 0) .......ccuvveiiiiiiiiiiiiie e 75
9.29 SMI/OVT Control Register1 — Index 4Ch (Bank 0) ........cceevviiiiiiieiiiiieee e 75
9.30 FAN IN/OUT Control Register — Index 4Dh (Bank Q) .........ccccevviiiiiieeeiiiiiee e 75
9.31 Bank Select Register — Index 4Eh (Bank 0) ......ccoooeiiiiiiiiie e 76
9.32 Nuvoton Vendor ID Register — Index 4Fh (Bank 0) ........coocieiiiiiiiiiiiiniee e 76
9.33 Reserved Register — Index 50h (Bank 0) .......cooouuiiiiiiiiiiiiiee e 77
9.34 Reserved Register — Index 51h ~ 57h (Bank 0) ......ccccvreiiiiiieeiiee e 77
9.35 Chip ID — Index 58h (BaNK 0) ......veeeiuieeiiiiieiieie sttt e e 77
9.36 Reserved Register — Index 59h ~ 5Ch (Bank 0)........ccceviiiiiiiiiniiiieiee e 77
9.37 VBAT Monitor Control Register — Index 5Dh (Bank 0) .........cocceeriiiiiieeniieeniiee e 77
9.38 Current Mode Enable Register — Index 5Eh (Bank 0) ......cccoeeiieeiiiiiiiiie e 78
9.39 Reserved Register — Index 5F (Bank 0) .......coooiiiiiiiiiiiiiiie et 79
9.40 Reserved Register — Index 60 (Bank 0) .......coooiieiiiiiiiiiiiee e 79
9.41 Reserved Register — Index 61F ~ 72F (Bank 0) .....c.cceeiiiiiiiiiiiiieeiee e 79
9.42 MONITOR TEMPERATURE 1 Register (Integer Value)- Index 73h (Bank 0) ............. 79
9.43 MONITOR TEMPERATURE 1 Register (Fractional Value)- Index 74h (Bank 0)......... 79
9.44 MONITOR TEMPERATURE 2 Register (Integer Value)- Index 75h (Bank 0) ............. 79
9.45 MONITOR TEMPERATURE 2 Register (Fractional Value)- Index 76h (Bank 0)......... 80
9.46 Reserved Register - Index 77h (Bank 0) ........oooiiiiiiiiiiiiiie e 80
9.47 Reserved Register - Index 78h (Bank Q) ........ccooiuiiiiiiiiiiiieiiiiee e 80
9.48 Reserved Register - Index 79h (Bank Q) ........ooooiiiiiiiiiiiiiie e 80
9.49 Reserved Register - Index 7Ah (Bank 0) .......coooiiiiiiiiiiiiiieeieee e 80
9.50 Reserved Register - Index 7Ch (Bank 0)........cccooiiiriiiie e 80
9.51 Reserved Register — Index 7Dh~ADh (Bank 0) ........ocuvuiiiiiiiiiiiiiiiee e 80

Publication Release Date: September 30, 2011
-3- Version: 0.7



NnNUvoToN NCT5532D
P,

9.52 PECI Temperature Reading Enable for SMIOVT and SMART FAN Control Register —
INAEX AER (BANK Q) ..ottt e ettt e s e e e e e e et e e e e b e e s e eee s 80
9.53 BEEP Control Register 1 — Index B2h (Bank0) ..........ccuueeeiiiiiiiiiiiiee e 81
9.54 BEEP Control Register 2 — Index B3h (Bank0) ..........ccceiiieiiiiiieiiieee e 81
9.55 BEEP Control Register 3 — Index B4h (Bank0) ..........ccceeiiiiiiiiiniie e 82
9.56 BEEP Control Register 4 — Index B5h (Bank0) .........ccceeeiiiiiiiiieiiieeee e 82
9.57 SYSFAN Monitor Temperature Source Select Register/ STOPDUTY Enable Register —
INAEX 00N (BANK 1) 1eeiiiiiiiiiie ettt e e e e st e e e e s aate e e e e sasabeeeeeseanteeeesanneeeeaeans 83
9.58 SYSFAN Target Temperature Register / SYSFANIN Target Speed_L Register — Index
L0 T2 7= V0 1 S 84
9.59 SYSFAN MODE Register / SYSFAN TOLERRANCE Register — Index 02h (Bank 1). 84
9.60 SYSFANOUT Step Up Time Register — Index 03h (Bank 1)........cccovceeiiiiiiiiennieneens 85
9.61 SYSFANOUT Step Down Time Register — Index 04h (Bank 1) .......cccoeviiiiiiieniiienens 85
9.62 SYSFANOUT Stop Value Register — Index 05h (Bank 1) ......cceeeiiiiiiiieiniieciiee e 85
9.63 SYSFANOUT Start-up Value Register — Index 06h (Bank 1)........ccococeeiiieenieneicenens 86
9.64 SYSFANOUT Stop Time Register — Index 07h (Bank 1) ......occoviiiiiiiieieeeeeee 86
9.65 Reserved Register — Index 08h (Bank 1) ......oooiiiiiiiie e 86
9.66 SYSFANOUT Output Value Select Register — Index 09h (Bank 1).....ccccccceeeiieeericnnns 86
9.67 Reserved Register — Index 0Ah~0Bh (Bank 1) .....cccooiiiiiiiiiiiiie e 87
9.68 SYSFANIN Tolerance_H / Target Speed_H Register — Index 0Ch (Bank 1)............... 87
9.69 Reserved Register — Index ODh~1Fh (Bank 1) .....coooiiiiiiiiiiiiieeee e 87
9.70 SMART FAN IV SYSFANOUT STEP Register — Index 20h (Bank 1) ........cccccceevernneee. 87
9.71 SYSFAN (SMART FAN™ 1V) Temperature 1 Register(T1) — Index 21h (Bank 1)....... 87
9.72 SYSFAN (SMART FAN™ V) Temperature 2 Register(T2) — Index 22h (Bank 1)....... 88
9.73 SYSFAN (SMART FAN™ V) Temperature 3 Register(T3) — Index 23h (Bank 1)....... 88
9.74 SYSFAN (SMART FAN™ V) Temperature 4 Register(T4) — Index 24h (Bank 1)....... 88
9.75 Reserved Register — Index 25h~26h (Bank 1) ......oooiiiiiiiiiiiiii e 89
9.76 SYSFAN (SMART FAN™ |V) DC/PWM 1 Register — Index 27h (Bank 1) ................... 89
9.77 SYSFAN (SMART FAN™ |V) DC/PWM 2 Register — Index 28h (Bank 1) ................... 89
9.78 SYSFAN (SMART FAN™ |V) DC/PWM 3 Register — Index 29h (Bank 1) ................... 89
9.79 SYSFAN (SMART FAN™ |V) DC/PWM 4 Register — Index 2Ah (Bank 1)................... 89
9.80 Reserved Register — Index 2Bh~30h (Bank 1) ......ccooiiiiiiiiiiiiiiiee e 90
9.81 SYSFAN 3-Wire Enable Register — Index 31h (Bank 1) .......cccoviiiiiiiniieeeeeeeen 90
9.82 Reserved Register — Index 32h~34h(Bank 1) .......cooiiiiiiieiiiiieeee e 90
9.83 SYSFAN (SMART FAN™ IV) Critical Temperature Register — Index 35h (Bank 1) .... 90
9.84 SYSFAN Enable Critical Duty — Index 36h (Bank 1) .....ccocviieiniiiiiiieeeeee 90
9.85 SYSFAN Critical Duty Register — Index 37h (Bank 1) ......coooviiiiiiniieiie e 91

9.86 SYSFANOUT Critical Temperature Tolerance Register — Index 38h (Bank 1)............ 91

9.87 Weight value Configuration Register — Index 39h (Bank 1) ......cccoeiiiiiiiiiiiiciiee 91

9.88 SYSFANOUT Temperature Step Register — Index 3Ah (Bank 1) .......ccoceeeiiiereieennne 92
9.89 SYSFANOUT Temperature Step Tolerance Register — Index 3Bh (Bank 1) ............... 92
9.90 SYSFANOUT Weight Step Register — Index 3Ch (Bank 1) ......cocceeeeiiiiiiniiiiiiieee e 93
9.91 SYSFANOUT Temperature Base Register — Index 3Dh (Bank 1) ......cccccveviicieneennnnne 93
9.92 SYSFANOUT Temperature Fan Duty Base Register —index 3Eh (Bank 1)................ 93
9.93 SYSFAN PECIERR DUTY Enable Register — Index 3Fh (Bank 1) ........ccccoeiiiieiicenns 93
9.94 Reserved Register — Index 40h (Bank 1) ....ooooiiiiiiiiiiiiiiee e 94
9.95 SYSFANOUT Pre-Configured Register For PECI Error — Index 41h (Bank 1) ............ 94

Publication Release Date: September 30, 2011
-4- Version: 0.7



NnNUvoToN NCT5532D
P,

9.96 Reserved Register — Index 42h ~ 4Fh (Bank 1) ....coooiiiiiiiiiiiii e 94

9.97 SMIOVT2 Temperature Source (High Byte) Register — Index 50h (Bank 1)................ 94

9.98 SMIOVT2 Temperature Source (Low Byte) Register — Index 51h (Bank 1)................. 94

9.99 SMIOVT2 Temperature Source Configuration Register — Index 52h (Bank 1) ............ 95

9.100 SMIOVT2 Temperature Source Hysteresis (High Byte) Register — Index 53h (Bank 1)
95

9.101 SMIOVT2 Temperature Source Hysteresis (Low Byte) Register — Index 54h (Bank 1)95
9.102 SMIOVT2 Temperature Source Over-temperature (High Byte) Register — Index 55h

(Bank1) 96

9.103 SMIOVT2 Temperature Source Over-temperature (Low Byte) Register — Index 56h
(Bank 1) 96

9.104 Reserved Register — Index 57h ~ FFh (Bank 1) ....coooiiiiiiiiie e 96
9.105 CPUFAN Monitor Temperature Source Select Register/ STOPDUTY Enable Register —
INAEX 00N (BANK 2) ...ttt e e s bttt e e e s bt e e e e e e bb e e e e e anneeees 96
9.106 CPUFAN Target Temperature Register / CPUFANIN Target Speed L Register — Index
DTN (BANK 2) 1.ttt ettt a et e bbb e e he et e eae e e e abe e e e eaeeennreeeareeeaa 97
9.107 CPUFAN MODE Register / CPUFAN TOLERRANCE Register — Index 02h (Bank 2) 98

9.108 CPUFANOUT Step Up Time Register — Index 03h (Bank 2) ........cccceiiiiiiininieneiinen, 98
9.109 CPUFANOUT Step Down Time Register — Index 04h (Bank 2).........ccccoooiiiieeiiinenne 98
9.110 CPUFANOUT Stop Value Register — Index 05h (Bank 2)........cccoceeeiieeeiieneieeeeeeens 99
9.111 CPUFANOUT Start-up Value Register — Index 06h (Bank 2) .......ccccoeevviiiieeiiiiiieneenne 99
9.112 CPUFANOUT Stop Time Register — Index 07h (Bank 2) .........cooeviiieeeiiiiiieneeiieeeeene 99
9.113 Reserved Register — Index 08h (Bank 2) .......cooouuiiiiiiiiiiiiieee e 99
9.114 CPUFANOUT Output Value Select Register — Index 09h (Bank 2) ......cccceevvveeeeenneee 99
9.115 Reserved Register — Index 0Ah~0Bh (Bank 2) .........cccueiiiiiiiiiiiiieeeeieeee e 100
9.116 CPUFANIN Tolerance_H / Target Speed_H Register — Index 0Ch (Bank 2)............. 100
9.117 Reserved Register — Index ODh~1Fh (Bank 2) .........cueeiiiiiiiiiiiiceeee e 100
9.118 SMART FAN IV CPUFANOUT STEP Register — Index 20h (Bank 2)...........ccccceuuee. 100
9.119 CPUFAN (SMART FAN™ IV) Temperature 1 Register(T1) — Index 21h (Bank 2)..... 100
9.120 CPUFAN (SMART FAN™ V) Temperature 2 Register(T2) — Index 22h (Bank 2)..... 101

9.121 CPUFAN (SMART FAN™ V) Temperature 3 Register(T3) — Index 23h (Bank 2)..... 101

9.122 CPUFAN (SMART FAN™ IV) Temperature 4 Register(T4) — Index 24h (Bank 2)..... 101

9.123 Reserved Register — Index 25h~26h (BankK 2) ........coccuuviiiiiiiiiiiiee e 102

9.124 CPUFAN (SMART FAN™ |V) PWM1 Register — Index 27h (Bank 2)....................... 102
9.125 CPUFAN (SMART FAN™ V) PWM2 Register — Index 28h (Bank 2) .............oo........ 102
9.126 CPUFAN (SMART FAN™ V) PWM3 Register — Index 29h (Bank 2) ...........c.coo........ 102
9.127 CPUFAN (SMART FAN™ V) PWM4 Register — Index 2Ah (Bank 2).............c.......... 102
9.128 Reserved Register — Index 2Bh~30h (Bank 2).........ccccooiiiiiiiiei e 103
9.129 CPUFAN 3-Wire FAN Enable Register — Index 31h (Bank 2)........cccoeoivieeeiiiiieennns 103
9.130 Reserved Register — Index 32h ~ 34h(Bank 2) ......ccooueiiiiiiiiiiiiiiee e 103
9.131 CPUFAN (SMART FAN™ IV) Critical Temperature Register — Index 35h (Bank 2).. 103
9.132 CPUFAN Enable Critical Duty — Index 36h (Bank 2)..........cceeeoieeiiiiien e 103
9.133 CPUFAN Critical Duty Register — Index 37h (Bank 2).........cccoeiieeiiiiniiiiieeiee e 104
9.134 CPUFANOUT Critical Temperature Tolerance Register — Index 38h (Bank 2).......... 104
9.135 Weight value Configuration Register — Index 39h (Bank 2) .......cccocvviveiiiieeeniiinnenn, 104
9.136 CPUFANOUT Temperature Step Register — Index 3Ah (Bank 2) ........ccccccevviiveeeennns 105
9.137 CPUFANOUT Temperature Step Tolerance Register — Index 3Bh (Bank 2)............. 105

Publication Release Date: September 30, 2011
-5- Version: 0.7



NnNUvoToN NCT5532D
P,

9.138 CPUFANOUT Weight Step Register — Index 3Ch (Bank 2) .........ccccovvveeveeineneennnen. 106
9.139 CPUFANOUT Temperature Base Register — Index 3Dh (Bank 2)........ccccevviieeneenes 106
9.140 CPUFANOUT Temperature Fan Duty Base Register — Index 3Eh (Bank 2) ............. 106
9.141 CPUFAN PECIERR DUTY Enable Register — Index 3Fh (Bank 2)..........cccccocveiieennes 106
9.142 Reserved Register — Index 40h (Bank 2) .......cooiiiiiiiiiiie e 107
9.143 CPUFANOUT Pre-Configured Register For PECI Error — Index 41h (Bank 2).......... 107
9.144 Reserved Register — Index 42h ~ FFh (Bank 1) ....coooiiiiiiiii e 107
9.145 Reserved Register — Index 00h (Bank 3) ......oooiiiiiiiiiiiiee e 107
9.146 Reserved Register — Index 01h (Bank 3) ......ooviiiiiiiiiii e 107
9.147 Reserved Register — Index 02h (Bank 3) ......ccceeiiieiiiiiieiieee e 107
9.148 Reserved Register — Index 03h (Bank 3) .....c.ooceiiiiiiiiiiiiiiiee e 107
9.149 Reserved Register — Index 04h (Bank 3) .....c.oocueieiiiiiiiiiiiiieee e 107
9.150 Reserved Register — Index 05h (Bank 3) .....ccoocueieiiiiiiiieiiiiee e 107
9.151 Reserved Register — Index 06h (Bank 3) .......c.eoiiiiiiiiiiiniieiee e 107
9.152 Reserved Register — Index 07h (BanK 3) .....ccceeeeiiiiiiiiiiee e 107
9.153 Reserved Register — Index 08h (Bank 3) .......c.eooiiiiiiiieiiiie e 107
9.154 Reserved Register — Index 09h (BanK 3) ......cceoiiiiiiiiieiiee e 107
9.155 Reserved Register — Index 0Ch (Bank 3) .......cceeiiiriiiiieeee e 108
9.156 Reserved Register — Index ODh (Bank 3) .......coooiiiiiiiiiiiieee e 108
9.157 Reserved Register — Index 20h (Bank 3) ......coooiiiiiiiiiii e 108
9.158 Reserved Register — Index 21h (Bank 3) ......ooviiiiiiiiie e 108
9.159 Reserved Register — Index 22h (Bank 3) ......cooviiiiiiiiiiee e 108
9.160 Reserved Register — Index 23h (Bank 3) ......ooooiiiiiiiiiee e 108
9.161 Reserved Register — Index 24h (Bank 3) ......cooiiiiiiiiiie e 108
9.162 Reserved Register — Index 25h~26h (Bank 3) .......ccooiiiiiiiiiiiieieeeee e 108
9.163 Reserved Register — Index 27h (Bank 3) ......ooviiiiiiiiii e 108
9.164 Reserved Register — Index 28h (Bank 3) ......cccceviiiieiiiiiieiiie e 108
9.165 Reserved Register — Index 29h (BanK 3) ......ceeoiiiiiiiiiiiiieiiee e 108
9.166 Reserved Register — Index 2Ah (BanK 3) .....cccveviiieiiiiiieiieeieeesee e 108
9.167 Reserved Register — Index Index 2Bh~30h (Bank 3) ........c.coeiiiiiiiiiiniiieei s 108
9.168 Reserved Register — Index 31h (Bank 3) .....ccoooeeieiiiiiiiiiiee e 108
9.169 Reserved Register — Index 32h~34h(Bank 3) .......cccccueiiiiiiiniiieiiieeeiee e 108
9.170 Reserved Register — Index 35h (BanK 3) .....ccceeiiiiiiiiiiiniie e 108
9.171 Reserved Register — Index 36h (Bank 3) ........coociiiiiiiiiiiieie e 108
9.172 Reserved Register — Index 37h (Bank 3) .....coooiueiiiiiiiiiiieiiee e 108
9.173 Reserved Register — Index 38h (Bank 3) .....cocoiuieiiiiiiiiiieieee e 108
9.174 Reserved Register — Index 39h (Bank 3) ......coooiiiiiiiiii e 108
9.175 Reserved Register — Index 3Ah (Bank 3) ......cooviiiiiiii e, 108
9.176 Reserved Register — Index 3Bh (Bank 3) ......oooviiiiiiiie e, 109
9.177 Reserved Register — Index 3Ch (Bank 3) .......cooiiiiiieiiieeiee e 109
9.178 Reserved Register — Index 3Dh (Bank 3) .......cooviiiiiieiiiiieeeiee e 109
9.179 Reserved Register — Index 3Eh (Bank 3) ......coooiiiiiiiii e, 109
9.180 Reserved Register — Index 3Fh (Bank 3) ......cooooiiiiiiii e 109
9.181 Reserved Register — Index 40h (Bank 3) ......coooiiiiiiiiiiii e 109
9.182 Reserved Register — Index 41h (Bank 3) ......cccueeiiiiiiiiiieiie e 109
9.183 Reserved Register — Index 42h ~ FFh (Bank 3).....ccccccvviiiiiiiiiiiiceie e 109
9.184 PCH_CHIP_CPU_MAX_TEMP Register — Index 00h (Bank 4) ...........cccceevvvrerireenns 109

Publication Release Date: September 30, 2011
-VI- Version: 0.7



NnNUvoToN NCT5532D
P,

9.185 PCH_CHIP_TEMP Register — Index 01h (Bank 4)........ccccceriiiiiiniiiieenieeieesiieeieee 109
9.186 PCH_CPU_TEMP_H Register — Index 02h (Bank 4) .........cccvrrreiiiiiiiiie e 109
9.187 PCH_CPU_TEMP_L Register — Index 03h (Bank 4)..........ccceveveeiiieeiiniieenieienieeee 110
9.188 PCH_MCH_TEMP Register — Index 04h (Bank 4) .........cocoieiiiiiniieieeeeee e 110
9.189 PCH_DIMO_TEMP Register — Index 05h (BanK 4).........ccceeieiiiiiiiiiiee e 110
9.190 PCH_DIM1_TEMP Register — Index 06h (Bank 4).........ccccoeiueeriiiiiiiee e 111
9.191 PCH_DIM2_TEMP Register — Index 07h (BanK 4).........ccceeiieriiieiiiiee e 111
9.192 PCH_DIM3_TEMP Register — Index 08h (Bank 4)..........ccoocuueiiiiiiiieeiiieeee e 111
9.193 PCH_TSIO_TEMP_H Register — Index 09h (Bank 4) ........cccccveeriieiiiieeenieceeeeeneee 111
9.194 PCH_TSIO_TEMP_L Register — Index 0Ah (Bank 4) .......cccooeviiiiiiiiiieeeeeeeee e 112
9.195 PCH_TSI1_TEMP_H Register — Index 0Bh (Bank 4).........ccccciiiiiiiiieiee e 112
9.196 PCH_TSI1_TEMP_L Register — Index 0Ch (Bank 4) ........cccecoeeriiereiiee e 112
9.197 PCH_TSI2_TEMP_H Register — Index 0Dh (Bank 4) ......ccccevoeeeieieiieeeeee e 112
9.198 PCH_TSI2_TEMP_L Register — Index OEh (Bank 4) .........cocveeiiieiiiieeiiee e 113
9.199 PCH_TSI3_TEMP_H Register — Index OFh (Bank 4)........cccoouviiiiiiiiiiicneeceeeeen 113
9.200 PCH_TSI3_TEMP_L Register — Index 10h (Bank 4)........ccccocieiiiiiiiiiinieeeeeeeeen 113
9.201 PCH_TSI4_TEMP_H Register — Index 11h (Bank 4) ........cccocveeriiiiiiieniieciieeceee 114
9.202 PCH_TSI4_TEMP_L Register — Index 12h (Bank 4)........cccoeooeeriiiiiie e 114
9.203 PCH_TSI5_TEMP_H Register — Index 13h (Bank 4) ........cccceveviiiiiieiiiiiee e 114
9.204 PCH_TSI5_TEMP_L Register — Index 14h (Bank 4)........cccooioiiiiiiiiiiiieiee e 114
9.205 PCH_TSI6_TEMP_H Register — Index 15h (Bank 4) ........ccccveerieiiiiieeiiiecceeceeee 115
9.206 PCH_TSI6_TEMP_L Register — Index 16h (Bank 4)........ccccocveeriiiinieeiiieecieeeeen 115
9.207 PCH_TSI7_TEMP_H Register — Index 17h (Bank 4) .......cccccoeiviiiiinie e 115
9.208 PCH_TSI7_TEMP_L Register — Index 18h (Bank 4).........ccooceeiiiiiiiiie e 115
9.209 ByteTemp_H Register — Index 19h (BanK 4) ..........ooviiiiiiiiiiiiee e 116
9.210 ByteTemp_L Register — Index 1Ah (Bank 4) .........cooiiiiiiiiiiieeeeee e 116
9.211 Reserved Register — Index 1Bh ~ 22h (Bank 4) .......ccceeiiiiiiiieiiiicee e 116
9.212 Reserved Register — Index 23h (BanK 4) .......c.ooeiiiiiiiiieiieeeeee e 116
9.213 Reserved Register — Index 24h (BanK 4) .......c.oooiiiiiiiiiiiieeieeee e 116
9.214 Reserved Register — Index 25h (Bank 4) ......coooeeiiiiiiiiiiiie e 116
9.215 Reserved Register — Index 26h (Bank 4) .......coooueiiiiiii e 116
9.216 AVCC High Limit Compared Voltage Register — Index 27h (Bank 4)..........ccccceeueee. 116
9.217 AVCC Low Limit Compared Voltage Register — Index 28h (Bank 4) ..........cccceeeuneen. 117
9.218 Reserved Register — Index 29h ~ 41h (Bank 4) .......occoiiiiiiiiieeee e 117
9.219 Voltage Comparation Interrupt Status Register - Index 42h (Bank 4)..........ccccee.ne... 117
9.220 Reserved Register — Index 43h ~ 49h (Bank 4) ......cocueeiiiiiiiiii e 117
9.221 Reserved Register — Index 4Ah (Bank 4) .......ooooiiiiiiiii e 117
9.222 Reserved Register — Index 4Bh (Bank 4) ......cooooiiiiiii e 117
9.223 VTINO Temperature Sensor Offset Register — Index 4Ch (Bank 4) ........ccccoecvveeene. 117
9.224 Reserved Register — Index 4Eh ~ 4Fh (Bank 4).......cccuveviiiiiiiiiii e, 118
9.225 Interrupt Status Register 3 — Index 50h (Bank 4) ......cccooeveeiiiiiiiiiece e 118
9.226 SMI# Mask Register 4 — Index 51h (Bank 4) .......cccoooiiiiiiiiiieeee e 118
9.227 Reserved Register — Index 52h ~ 53h (Bank 4) ......coccuviiiiiiiiii e 119
9.228 Reserved Register — Index 54h (Bank 4) ......coooeiiiiiiii e 119
9.229 CPUTIN Temperature Sensor Offset Register — Index 55h (Bank 4)...........cccccoeeeee 119
9.230 AUXTINO Temperature Sensor Offset Register — Index 56h (Bank 4)...........c.......... 119
9.231 Reserved Register — Index 57h-58h (Bank 4) ........ccovveiiiiiiiiiiicee e 119

Publication Release Date: September 30, 2011
-VII- Version: 0.7



NnNUvoToN NCT5532D
P,

9.232 Real Time Hardware Status Register | — Index 59h (Bank 4) .........ccccovieiiiieniinnns 119
9.233 Real Time Hardware Status Register Il — Index 5Ah (Bank 4) ......cccccoeviiiiieeeennnen. 120
9.234 Real Time Hardware Status Register lll — Index 5Bh (Bank 4) .........cccccevveeeeennneen. 121
9.235 Reserved Register — Index 5Ch ~ 5Fh (BanK 4) .......ceoiiiiieiiiiieiieiee e 121
9.236 Reserved Register — Index 60h (Bank 4) ........oocueiiiiiiiiiiee e 121
9.237 Reserved Register — Index 61h (Bank 4) ......coooiiiiiiiiiie e 121
9.238 Reserved Register — Index 62h (Bank 4) ........ooouiiiiiiii e 121
9.239 Reserved Register — Index 63h (Bank 4) .......oooiueiiiiiiiii e 121
9.240 Reserved Register — Index 64h (Bank 4) .......ooooeiiiiiiiiie e 121
9.241 Reserved Register — Index 65h (BanK 4) ..........cooviiiiiiiieiieiee e 122
9.242 Reserved Register — Index 66h (Bank 4) ........cooueiiiiiiiii e 122
9.243 Reserved Register — Index 67h (Bank 4) .......ooooiiiiiiiii e 122
9.244 Reserved Register — Index 68h ~ 7Fh (Bank 4) .......cccuviiiiiiiiiiiee e 122
9.245 Value RAM — Index 80h ~ 96h (BanK 4) .......cceeiiiiiiiiiieiieneeee e s 122
9.246 (SYSFANIN) FANIN1 COUNT High-byte Register — Index BOh (Bank 4).................. 122
9.247 (SYSFANIN) FANIN1 COUNT Low-byte Register — Index B1h (Bank 4)................... 123
9.248 (CPUFANIN) FANIN2 COUNT High-byte Register — Index B2h (Bank 4) ................. 123
9.249 (CPUFANIN) FANIN2 COUNT Low-byte Register — Index B3h (Bank 4) .................. 123
9.250 Reserved Register — Index B4h (Bank 4) .......coooiiiiiiiiii e, 123
9.251 Reserved Register — Index B5h (Bank 4) .......coooiiiiiiiii e 123
9.252 Reserved Register — Index B6h (Bank 4) ..o, 124
9.253 Reserved Register — Index B7h (Bank 4) ......cooo oo, 124
9.254 Reserved Register — Index B8h (Bank 4) ........oooeiiiiiiiii e 124
9.255 Reserved Register — Index BOh (Bank 4) .......coooiiiiiiiii e 124
9.256 Reserved Register — Index BAh ~ BFh (Bank 4) .......cc.cooviiiiiiiii e 124
9.257 SYSFANIN SPEED HIGH-BYTE VALUE (RPM) - Index COh (Bank 4) .................... 124
9.258 SYSFANIN SPEED LOW-BYTE VALUE (RPM) - Index C1h (Bank 4)..................... 124
9.259 CPUFANIN SPEED HIGH-BYTE VALUE (RPM) — Index C2h (Bank 4)..................... 124
9.260 CPUFANIN SPEED LOW-BYTE VALUE (RPM) — Index C3h (Bank 4).........c..c.c...... 125
9.261 Reserved Register — Index C4h (Bank 4) ..........cooiiiiiiieiie e 125
9.262 Reserved Register — Index C5h (Bank 4) ..........cooieiiiiiiiie e 125
9.263 Reserved Register — Index CBh (Bank 4) ..........cooiiiiiiiiiiie e 125
9.264 Reserved Register — Index C7h (Bank 4) ..........ooiiiiiiiiieeee e 125
9.265 Reserved Register — Index C8h (Bank 4) ........c.cooiiiiiiiiiiiiiee e 125
9.266 Reserved Register — Index COh (Bank 4) ........ccooiiiiiiiiieiee e 125
9.267 Reserved Register — Index 00h ~ 53h (Bank 5) ....cccooueiiiiiiiiiiiiie e 125
9.268 Value RAM 2 — Index 50h-5Fh (Bank 5) .......cccoveiiiiieiiiieiee e 125
9.269 SMI# Mask Register 1 — Index 66h (Bank 5).......cccooiiiiiiiiiiiiieiiieee e 126
9.270 Interrupt Status Register — Index 67h (Bank 5) ......cceoeiiiieiiiiiiniiieeeeee e 126
9.271 Real Time Hardware Status Register — Index 68h (Bank 5) ......c.occccoviiiiiieniienns 126
9.272 Reserved Register — Index 69h ~ FFh (Bank 5) ......coocuiiiiiiiiiiiiiiiee e 127
9.273 Close-Loop Fan Control RPM mode Register — Index 00 (Bank 6) ...........ccccceeeneenn. 127
9.274 SYSFAN RPM Mode Tolerance Register — Index 01 (Bank 6) ......ccccceeeveeeeieeeennenn. 128
9.275 CPUFAN RPM Mode Tolerance Register — Index 02 (Bank 6)...........ccceeeeeriiveeennnnns 128
9.276 Reserved Register — Index 03 (Bank 6) .......eevveiiiiiiieiieeeie e 128
9.277 Reserved Register — Index 04 (Bank 6) ........ovvviiiiiiieiiiiiee e 128
9.278 Reserved Register — Index 05 (BanK 6) ........covviiiiiiiiiiiieeeee e 128

Publication Release Date: September 30, 2011
-VIII- Version: 0.7



NnNUvoToN NCT5532D
P,

9.279 Enable RPM High Mode Register — Index 00 (Bank 6) .......ccccooceveiiiiiieneiniiee e 128
9.280 SMIOVT1 Temperature Source Select Register — Index 21 (Bank 6).......c..ccccveeeenn. 129
9.281 SMIOVT2 Temperature Source Select Register — Index 22 (Bank 6).......c..ccccveeeennn. 130
9.282 Reserved Register — Index 23~39h (Bank 6) .........cooviriiiiiiniiiie e 130
9.283 (SYSFANIN) Fan Count Limit High-byte Register — Index 3Ah (Bank 6).................... 131
9.284 (SYSFANIN) Fan Count Limit Low-byte Register — Index 3Bh (Bank 6).................... 131
9.285 (CPUFANIN) Fan Count Limit High-byte Register — Index 3Ch (Bank 6) .................. 131
9.286 (CPUFANIN) Fan Count Limit Low-byte Register — Index 3Dh (Bank 6) ................... 131
9.287 Reserved Register — Index 3Eh (Bank 6) ........cooouiiieiiiiiie e, 132
9.288 Reserved Register — Index 3Fh (Bank 6) .........ccooiiiiiiiiiiiiieiiecee e 132
9.289 Reserved Register — Index 40h (Bank 6) ........coocuueiiiiiiiiiee e 132
9.290 Reserved Register — Index 41h (Bank 6) .......ccoouueiiiiiiiii e 132
9.291 Reserved Register — Index 42h (Bank 6) .......ccoouueiiiiiiiiie e 132
9.292 Reserved Register — Index 43h (BanK B) ........c.cooiieeriiiieiiie e 132
9.293 SYSFANIN Revolution Pulses Selection Register — Index 44h (Bank 6)................... 132
9.294 CPUFANIN Revolution Pulses Selection Register — Index 45h (Bank 6)................... 132
9.295 Reserved Register — Index 46h (Bank 6) ........coocueiiiiiiiiiiiiie e 133
9.296 Reserved Register — Index 47h (Bank 6) .......ccoocuueiiiiiiiiiie e 133
9.297 Reserved Register — Index 48h (Bank 6) ........coocueiiiiiiiiiie e 133
9.298 Reserved Register — Index 49~FFh (Bank 6) .........ccoooiiiiiiiiiii e 133
9.299 PECI Function Control Registers — Index 01 ~ 04h (Bank 7) .......ccococevvieeiiieeniiennnns 133
9.300 PECI Enable Function Register — Index 01h (Bank 7) ......ccceeeeiiiiieeeiiiiiiee e 133
9.301 PECI Timing Config Register — Index 02h (BanK 7) ......cccceviieiiiieeiieee e 133
9.302 PECI Agent Config Register — Index 03h (BanK 7).......coeieeeiiiiiiiieeeiee e 134
9.303 PECI Temperature Config Register — Index 04h (Bank 7) ......ccoooieiiiiriieeiieeeen 134
9.304 PECI Command Write Date Registers — Index 05 ~ 1Eh (Bank 7) .......cccccoceveieeeennee. 135
9.305 PECI Command Address Register — Index 05h (Bank 7) ......cccocoeiiiiiiiiiiiiiieeiiees 135
9.306 PECI Command Write Length Register — Index 06h (Bank 7) .........cccocoiiiiieiiiennnen 135
9.307 PECI Command Read Length Register — Index 07h (Bank 7) ........ccccoeeiiniiiniennnne 135
9.308 PECI Command Code Register — Index 08h (Bank 7) .......ccoceeeiiieiiiiieieeeeeeeeen 136
9.309 PECI Command Tbase0 Register — Index 09h (BanK 7)......cccoeeeeeeiiiieeiiieeiieeeiieene 136
9.310 PECI Command Tbase1 Register — Index 0Ah (Bank 7) ......cccooceeiiiiiiiiiiiiiiceieee 136
9.311 PECI Command Write Data 1 Register — Index 0Bh (Bank 7) .......cccccoviiiiiiniiiennnen 137
9.312 PECI Command Write Data 2 Register — Index OCh (Bank 7) .........ccocceeiiiniiinieenen. 137
9.313 PECI Command Write Data 3 Register — Index ODh (Bank 7) ........ccooceeiiiiiinniiennen. 137
9.314 PECI Command Write Data 4 Register — Index OEh (Bank 7) ......ccccceiiiieiieniiennen 137
9.315 PECI Command Write Data 5 Register — Index OFh (Bank 7) .......cccocoeiiiiiiinnnneen. 138
9.316 PECI Command Write Data 6 Register — Index 10h (Bank 7)........cccoeoveiiiiiiinnnenn. 138
9.317 PECI Command Write Data 7 Register — Index 11h (Bank 7).......ccccceevveiieniieennns 138
9.318 PECI Command Write Data 8 Register — Index 12h (Bank 7).......ccccceevveeiiieniieennnns 138
9.319 PECI Command Write Data 9 Register — Index 13h (Bank 7).......cccccveieeiieeniienens 139
9.320 PECI Command Write Data 10 Register — Index 14h (Bank 7)........ccccocoeeeiieeniiennne 139
9.321 PECI Command Write Data 11 Register — Index 15h (Bank 7)........cccocoeeviienriienne 139
9.322 PECI Command Write Data 12 Register — Index 16h (Bank 7)........ccccocoeeviienriienne 140
9.323 PECI Agent Relative Temperature Register (ARTR) — Index 17h-1Eh (Bank 7) ....... 140
9.324 PECI Command Read Date Registers — Index 1F ~ 32h (Bank 7) .......ccccccvevevieeenee. 141
9.325 PECI Alive Agent Register — Index 1Fh (Bank 7) ......ccccoeveiiiiiiiiieiee e 141

Publication Release Date: September 30, 2011
-9- Version: 0.7



NnNUvoToN NCT5532D
P,

9.326 PECI Temperature Reading Register (Integer) — Index 20h (Bank 7)........ccccceverennee. 142
9.327 PECI Temperature Reading Register (Fraction) — Index 21h (Bank 7).........ccc.......... 142
9.328 PECI Command TN Count Value Register — Index 22h (Bank 7) .......cccceevvveeeeennnnen. 142
9.329 PECI Command TN Count Value Register — Index 23h (Bank 7) .......ccccoevievenennnnee 143
9.330 PECI Command Warning Flag Register — Index 24h (Bank 7) ......cccccoeviiiiiiinniienns 143
9.331 PECI Command FCS Data Register — Index 25h (Bank 7) ........cccoeioeeriiiienieeniieens 143
9.332 PECI Command WFCS Data Register — Index 26h (Bank 7) ........cccocoeeiiiininiiienenne 144
9.333 PECI RFCS Data Register — Index 27h (Bank 7) ....coocvveeiiiiiiiiieiiee e 144
9.334 PECI AWFCS Data Register — Index 28h (Bank 7) ........ccovviiiiiiiiiiie e 144
9.335 PECI CRC OUT WFCS Data Register — Index 29h (BanK 7)........ccccevieriienieeneeenen. 145
9.336 PECI Command Read Data 1 Register — Index 2Ah (Bank 7) .......cccceevoiiinieeiiienne 145
9.337 PECI Command Read Data 2 Register — Index 2Bh (Bank 7) ........cccceeveeeenieeenienne 145
9.338 PECI Command Read Data 3 Register — Index 2Ch (BanK 7) ......ccccceeeeceericenesienenns 145
9.339 PECI Command Read Data 4 Register — Index 2Dh (BanK 7)........ccocevevieniienniienenns 146
9.340 PECI Command Read Data 5 Register — Index 2Eh (Bank 7) ........cccceviiiiieiiiennnne 146
9.341 PECI Command Read Data 6 Register — Index 2Fh (Bank 7) ........cccceviieiiiiiiiinnnns 146
9.342 PECI Command Read Data 7 Register — Index 30h (Bank 7) .....c.ccccevcveeiieeniieenne 147
9.343 PECI Command Read Data 8 Register — Index 31h (Bank 7) .....c.ccccoeveeienieeeeieene 147
9.344 PECI Command Read Data 9 Register — Index 32h (Bank 7) .....c.ccccceveveeriieenicieenne 147
9.345 Reserved Register — Index 00h (Bank 8) .......ccooeiiiiiiiiiee e 149
9.346 Reserved Register — Index 01h (Bank 8) .......cooviiiiiiiiiii e 149
9.347 Reserved Register — Index 02h (Bank 8) .......cooviuiiiiiiiiiee e 149
9.348 Reserved Register — Index 03h (Bank 8) .......cooviiiiiiiiiieeee e 149
9.349 Reserved Register — Index 04h (Bank 8) .......coooiiiiiiiiii e 149
9.350 Reserved Register — Index 05h (Bank 8) ........oceeieiiiiiiiiiiiiiieee e 149
9.351 Reserved Register — Index 06h (Bank 8) .........cueeeiiiiiiiiiiiiiiieee e 150
9.352 Reserved Register — Index 07h (BanK 8) .........eovueiiiiiiiiiiieiiee e 150
9.353 Reserved Register — Index 08h (BanK 8) ........c.covuviiiiiiiiiiiieiieeeec e 150
9.354 Reserved Register — Index 09h (BanK 8) .........coouiiiiiiiiiiiiieiiee e 150
9.355 Reserved Register — Index 0Ch (Bank 8) ........c.ceiiiiioiiieiie e 150
9.356 Reserved Register — Index ODh (Bank 8) .........ocueiiiiiiiiiiieiiieee e 150
9.357 Reserved Register — Index 20h (BanK 8) .........coiuiiiiiiiiiiiiieiee e 150
9.358 Reserved Register — Index 21h (BanK 8) .........eeiiiiiiiiiiiiieiee e 150
9.359 Reserved Register — Index 22h (BanK 8) .........coviiiiiiiiiiiiiiiee e 150
9.360 Reserved Register — Index 23h (Bank 8) .......cooueeiiiiiiiiiiiiiiie e 150
9.361 Reserved Register — Index 24h (Bank 8) .......cocueeiiiiiiiiiiiiiiee e 150
9.362 Reserved Register — Index 25h~26h (Bank 8) ........coccuuviiiiiiiiieiiineeiee e 150
9.363 Reserved Register — Index 27h (Bank 8) .......cooieiiiiiiiii e 150
9.364 Reserved Register — Index 28h (Bank 8) .......ccooiuiiiiiiiiiee e 150
9.365 Reserved Register — Index 29h (Bank 8) .......cooviuiiiiiiiiiie e 150
9.366 Reserved Register — Index 2Ah (Bank 8) .......oovviiiiiiiiiiee e 150
9.367 Reserved Register — Index Index 2Bh~30h (Bank 8) ........cccceeviiiiiiiiiiiiieniciiieeeeee 150
9.368 Reserved Register — Index 31h (Bank 8) .......cooiiiiiiiiii e, 150
9.369 Reserved Register — Index 32h~34h(Bank 8) ........ccooiiuiiiiiiiiiiiiiieee e 150
9.370 Reserved Register — Index 35h (BanK 8) .......c.covuiiiiiiiiiiiieiieeiecee e 150
9.371 Reserved Register — Index 36h (Bank 8) ........ccocviiiiiiiiiiiiieiiccee e 150
9.372 Reserved Register — Index 37h (BanK 8) .........covuiiiiiiiiiiiieiee e 151

Publication Release Date: September 30, 2011
-10- Version: 0.7



NnNUvoToN NCT5532D
P,

9.373 Reserved Register — Index 38h (Bank 8) .......ccoiuiiiiiiiiii e 151
9.374 Reserved Register — Index 39h (Bank 8) .......cooiiiiiiiiiiiee e 151
9.375 Reserved Register — Index 3Ah (Bank 8) .......cooiiiiiiiiiiie e 151
9.376 Reserved Register — Index 3Bh (Bank 8) .......coooiiiiiiiii e, 151
9.377 Reserved Register — Index 3Ch (Bank 8) .......cceiiiiieiiiiieiiee e 151
9.378 Reserved Register — Index 3Dh (Bank 8) ........ccouuuiiiiiiiiiiiieeiee e 151
9.379 Reserved Register — Index 3Eh (Bank 8) .......coooiiiiiiiii e, 151
9.380 Reserved Register — Index 3Fh (Bank 8) ........cooiiiiiiiiiieice e 151
9.381 Reserved Register — Index 40h (Bank 8) .......ccooiuiiiiiiiiiie e 151
9.382 Reserved Register — Index 41h (Bank 8) ........c.cooiieiiiiiiiiie e 151
9.383 Reserved Register — Index 42h ~ FFh (Bank 8) ......coccuvviiiiiiiiiiiie e 151
9.384 Reserved Register — Index 00h (Bank 9) ......coooiiiiiiiiii e 151
9.385 Reserved Register — Index 01h (Bank 9) ......coooiiiiiiii e 151
9.386 Reserved Register — Index 02h (Bank 9) ........cceeiieiiiiiiieiie e 151
9.387 Reserved Register — Index 03h (Bank 9) ......c.ceeiiieiiiiiieiie e 151
9.388 Reserved Register — Index 04h (Bank 9) ........cccoiiieiiiiiiiiiiie e 151
9.389 Reserved Register — Index 05h (Bank 9) ........cccooiiiiiiiiiiiiie e 151
9.390 Reserved Register — Index 06h (Bank 9) ........oceeeeiiiiiiiiiiiiee e 151
9.391 Reserved Register — Index 07h (Bank 9) ......coooiiiiiiii e 151
9.392 Reserved Register — Index 08h (Bank 9) ......coooiiiiiiiiii e 151
9.393 Reserved Register — Index 09h (Bank 9) .......oooiiiiiiiiie e 152
9.394 Reserved Register — Index 0Ch (Bank 9) ........ooviiiiiiiiiiiiee e 152
9.395 Reserved Register — Index ODh (Bank 9) .......cooviiiiiiiiiiiiee e 152
9.396 Reserved Register — Index 20h (Bank 9) ......coooiiiiiiiii e 152
9.397 Reserved Register — Index 21h (Bank 9) ......cooiiiiiiiiie e 152
9.398 Reserved Register — Index 22h (Bank 9) .......oooiiiiiiiii e 152
9.399 Reserved Register — Index 23h (Bank 9) ......c.ceeiiieiiniiieeiiee e 152
9.400 Reserved Register — Index 24h (Bank 9) ........ccooiieiiiiieeiiee e 152
9.401 Reserved Register — Index 25h~26h (Bank 9) .......ccoccviiiiiiiiiiiiireeee e 152
9.402 Reserved Register — Index 27h (Bank 9) .....c.ooceiiiiiiiiiiiei et 152
9.403 Reserved Register — Index 28h (Bank 9) .......cocueiiiiiiiiiiiiiee e 152
9.404 Reserved Register — Index 29h (BanK 9) .........eoiiiiiiiiiiiiiieeee e 152
9.405 Reserved Register — Index 2Ah (BanK 9) ......ccueiiiiiiiiiiii e 152
9.406 Reserved Register — Index Index 2Bh~30h (Bank 9) ........ccocueiiiiiiiiiiiiiieecieceien 152
9.407 Reserved Register — Index 31h (Bank 9) .....ccooeiiiiiiiiiiee e 152
9.408 Reserved Register — Index 32h~34h(Bank 9) .......ccocuiiiiiiiiiiiiiiee e 152
9.409 Reserved Register — Index 35h (Bank 9) ......coooiiiiiiiiii e 152
9.410 Reserved Register — Index 36h (Bank 9) .......cooeiiiiiiiiie e 152
9.411 Reserved Register — Index 37h (Bank 9) ......coooiiiiiiiii e 152
9.412 Reserved Register — Index 38h (Bank 9) .......oooiiiiiioii e 152
9.413 Reserved Register — Index 39h (Bank 9) .......oooiiiiiiiiiie e 152
9.414 Reserved Register — Index 3Ah (Bank 9) ......coooiiiiiiii e, 153
9.415 Reserved Register — Index 3Bh (Bank 9) ......coooiiiiiiii e, 153
9.416 Reserved Register — Index 3Ch (Bank 9) ......coouiiiiiieiiiii e 153
9.417 Reserved Register — Index 3Dh (Bank 9) ......ccceviiiiiiiiiiieiee e 153
9.418 Reserved Register — Index 3Eh (Bank 9) ........cccooiiiiiiiiiiiiie e 153
9.419 Reserved Register — Index 3Fh (Bank 9) ........coooiiiiiiiiiiii e 153

Publication Release Date: September 30, 2011
-XI- Version: 0.7



NnNUvoToN NCT5532D
P,

9.420 Reserved Register — Index 40h (Bank 9) .....coooiiiiiiiiiiiiii e 153
9.421 Reserved Register — Index 41h (Bank 9) ......oooiuiiiiiiiiiiieeee e 153
9.422 Reserved Register — Index 42h ~ FFh (Bank 9) ...c..ocveeiiiiiiiiii e 153
10. UART PORT oottt ettt ettt e sttt e e e e sttt e e e e et b et e e e s santaeeeeanntaeeesaanteeeaesasssaeeesaasseeaeeeanns 154
10.1 UART Control Register (UCR) (Read/WHtE) ...cceeuvvereeiiiiiee e 154
10.2 UART Status Register (USR) (Read/WIit€) ......cceiiuuiiieiiiiiii et 156
10.3 Handshake Control Register (HCR) (Read/Write) ......ccueveviriiiiiiiiiiiie e 156
10.4 Handshake Status Register (HSR) (Read/Writ€) .......cocoueeeiiiiiiiiiiiiee e, 157
10.5 UART FIFO Control Register (UFR) (Writ€ only) .....ccooiiiiiiiiieeiee e 158
10.6 Interrupt Status Register (ISR) (Read 0Only).......coooeiiiiiiiiiie e 158
10.7 Interrupt Control Register (ICR) (Read/WIie) .......eeiiieiiiiiiiiee e 159
10.8 Programmable Baud Generator (BLL/BHL) (Read/Writ€) .......ccocevirieiiiiiiniiiee e 160
10.9 User-defined Register (UDR) (Read/WIite) .......cccuuuieeiiiiiiiiee e 160
10.10 UART RS485 AUtO FIOW CONIIOI ...eiiiiiiiiiie ettt e e ae e 161
11. KEYBOARD CONTROLLER..... ..ttt ettt te e e st e e e e nate e e e s nnre e e e nnnnees 162
11.1 OUIPUL BUTFBI .ttt ettt e e st e e e e s rnreeeeeennes 162
11.2 INPUL BUFFEE . e e 162
11.3 STALUS REGISTIEN ..o e 163
11.4 (0707210 0 F=TaTe £ USRS 164
11.5 Hardware GATEA20/Keyboard Reset Control LOGIC.......cocueeiueianiiiineieeeeee e 166
11.5.1 KB Control Register (Logic Device 5, CR-F0)........cccoriiiiiiiiiniee e 166
11.5.2  Port 92 Control Register (Default Value = 0X24).........ccceiieiiieiiiiee e 167
12. CONSUMER INFRARED REMOTE (CIR)....uutttiiiiiieeiiiiiiieeesitee e e ssieeeeesseeeee s snsaeeeaesnnnaeeaean 168
12.1 CIR RegiSter TabIe .......eeeiieieiieee et e 168
12.1.1 IR Configuration Register — Base ADAress + 0 ......ccceririiiriiinienie e 168
12.1.2 IR Status Register — Base AdAreSS + 1 ... iiiiiieeiie e 169
12.1.3 IR Interrupt Configuration Register — Base Address + 2........cccovieieieriiiiiniie e 169
12.1.4 RXFIFO Count—Base AdAress + 5......ccoiiiiiiiiiiiieieiie et 170
12.1.5 IR TX Carrier Prescalar Configuration Register (CP) — Base Address + 4 ........cccccevveevieeennen. 170
12.1.6 IR TX Carrier Period Configuration Register (CC) — Base Address + 5.....ccccccevvevevviinieeninenn, 171
12.1.7 IR RX Sample Limited Count High Byte Register (RCLCH) — Base Address + 6..................... 171
12.1.8 IR RX Sample Limited Count Low Byte Register (RCLCL) — Base Address + 7 .......cccecveenee. 171
12.1.9 IR FIFO Configuration Register (FIFOCON) — Base Address + 8 ........cceccvevievenieeniieecieeeninen, 171
12.1.10 IR Sample RX FIFO Status Register — Base AJAress + 9 ......cccevveeeiieniiie e 172
12.1.11 IR Sample RX FIFO Register — Base Address + A......ccooioerieiiriienieeseeiee e 173
12.1.12 TX FIFO Count—Base AdAress + 5 ....cceoieiiiiiiieiieeeiee et 173
12.1.13 IR Sample TX FIFO Register — Base Address + C .......ccovieirierieiiiiiecienee e 173
12.1.14 IR Carrier Count High Byte Register — Base Address + D......cooccvvieiiiieniiniiee e 174
12.1.15 IR Carrier Count Low Byte Register — Base Address + E .........cccocveiiiieniinnicnieneciiene 174
12.1.16 IR FSM Status Register (IRFSM) — Base AAdress + F ..o 174
12.1.17 IR Minimum Length Register —Base Address + F.....ooeeiiiiiiiieeeeeeeee e 175
13. CONSUMER INFRARED REMOTE (CIR) WAKE-UP.....cciiiiiiiiiiieeee e 176
13.1 CIR WAKE-UP Reg@ister Table ......ccueiiiiiiiiiee e 176
13.1.1 IR Configuration Register — Base ADAress + 0 ......cccoviiiiiiiieiiiiie e e 176
13.1.2 IR Status Register —Base AdAreSS + 1 .....oiiiiiiiiiieiiiiee e 177
13.1.3 IR Interrupt Configuration Register — Base ADAress + 2........ccooeriireriiiiie e 177
13.1.4 IR TX Configuration Register — Base AdAress + 3.......coceiiiiiiiiiiiii e 178

Publication Release Date: September 30, 2011
-XII- Version: 0.7



NnNUvoToN NCT5532D
P,

13.1.5 IR FIFO Compare Tolerance Configuration Register — Base Address + 4 ..........ccccceeveeieenen. 178
13.1.6  RXFIFO Count—Base AdAress + 5......ccceiiiiiiiiiiiesiciee et 178
13.1.7 IR RX Sample Limited Count High Byte Register (RCLCH) — Base Address + 6..................... 179
13.1.8 IR RX Sample Limited Count Low Byte Register (RCLCL) — Base Address + 7 .......cccccevenee. 179
13.1.9 IR FIFO Configuration Register (FIFOCON) — Base Address + 8 ........ccocovevuevenieeniieecieeeninen, 179
13.1.10 IR Sample RX FIFO Status Register — Base AJAress + 9 ......cccevveeeiieniiie e 180
13.1.11 IR Sample RX FIFO Register — Base AdAress + A ....o..ooiiiiiiieeiieeniee et 180
13.1.12 Write FIFO — Base Address + B......c.oooiiiiii e 180
13.1.13 Read FIFO Only — Base AdAreSs + C....oovueiiieiiieiieeeiee et 181
13.1.14 Read FIFO Index — Base AdAress + D .....coceiiiiiiiiiieiienceeseee e e 181
13.1.15 Reserved —Base AdAress + E......oooiiiiiii e 181
13.1.16 IR FSM Status Register (IRFSM) — Base ADdress + F ..o 182
13.1.17 IR Minimum Length Register —Base Address + F.....oooeeiiiiiiiiieeeeeeeee e 182
14. POWER MANAGEMENT EVENT ..ottt ettt e st e e e st ae e e e s staee e e e e snranaesens 183
141 POWETr CONIOI LOGIC ...vveeereee ittt 183
L T T S 1@ N\ I o S 184
14.1.2  AC Power Failure RESUME .....cc.coiuiiiiiiiiie et e 184
14.2 Wake Up the System by Keyboard and MOUSE...........ccueriiiieiiiiiiiiee e 185
14.2.1  Waken up by Keyboard @VENES.........c.oeiiiiiiiiiiieeee et 186
14.2.2  Waken Up DY MOUSE EVENIES .....c.eeiiiiiicii et 186
14.3 ReSUME RESEL LOGIC ...eeurrieiiiiieieiie et 187
15. SERIALIZED IRQ....eeieeiiieiie ettt ettt ettt e e s st e e e st e e e e ssneaeeessssaeeeeanseeeeaeannaeeeeas 188
15.1 STAM FraME . e e e 188
15.2 1T @A =T = 1y = TR 189
15.3 5] (o] o1 o =14 41 TSRS 189
16. WATCHDOG TIMER ... ettt e e e ettt e e e et e e e e e sbeee e e e st aeeeeenreeas 191
17. GENERAL PURPOSE I/O..... ettt e ettt e e sneee e e e s nneeee e e e 192
171 GPIO ARCHITECTURE......coii ittt ettt e e rte e e e ae e e e enrae e e e ennreeeas 192
17.2 ACCESS CHANNELS ...ttt e e et ee e e e snae e e e e enreeeas 195
18. SMBUS MASTER INTERFAQGE .......oooiii ittt ettt e et e e e snae e e e e enae e e e 196
18.1 General DESCHIPLON ..o 196
18.2 Introduction to the SMBUS MaSTEX .......c..eiiiiiiiiiie e 196
18.2.1  Data Transfer FOMMAL ......ccuuiiiiiieeeeee ettt eee st e e e e e e nte e nae e e e e e neeeenneeaneean 196
L T2 A\ o)1 (= 11 (o) o [P UPRSPPRRRNE 196
18.2.3  ClOCK SYNCRIONIZAION . .viieiiiieitiet ettt bt st st saae e 197
18.3 ST I 1 PP PPSRT 198
18.3.1  SB-T Sl AGAIESS .. e eeiieie ettt ettt ettt ee e et eaeeee s ae s et eaeeneeaaeseeseeneeaeeseeseeeneaneeseessesseensenneseens 198
18.4 0 USRI 198
18.4.1  COMMANG SUMMEAIY ... ettt ettt ettt ettt e et e sttt sae e e sb e e eabeeabeesbbeesseesabeesseeeaneenas 198
18.5 SMBUS IMASTET ...eeiiiieiiiiee ettt e ettt e e e e st e e e e stae e e e esnteaeeeesantaeeeesanseeeeesannes 199
L= 2T B =1 fo o] Q1= To | - o [PPSR RPPRPRTRPON 199
18.5.2  Programming FIOW ........ooi ittt 200
LRSI T ST I = (oYU {1 TS 201
LRSI O I T TH g =SS 201
18.5.5  BYTE RUHING ..ottt ettt e e e e e e e e e e ensesne e e e anans 202
18.5.6  Manual MOdE INtEITACE .......ueeiiieeeiiie e ee e e et e e e e s e e s e e e s neeeeneenneeens 202
18.6 Register Type AbDreviationS........c.cooieiiiiiee e 203

Publication Release Date: September 30, 2011
-XI111- Version: 0.7



NnNUvoToN NCT5532D
P,

18.6.1  Enter the Extended FUNCHON MOAE .......cccooiiiiiiieee e s 203
18.6.2 Configure the Configuration REGISTErS.......c.uiiiiiiiiii e 204
18.7 SMBus Master Register St ... 204
18.7.1  SMBUS REGISIEr MAP ... .ttt e s 204
18.7.2 SMBus Data (SMDATA) — BanK 0 .......coruiiiirieiinieieieieeineieee ettt 204
18.7.3 SMBus Write Data Size (SMWRSIZE) — Bank 0 ........ccccereeririeeniicinere et 205
18.7.4 SMBus Command (SMCMD) — BanK 0........cccuueeiuieiieeeiie e 205
18.7.5 SMBuUS INDEX (SMIDX) = BaNK 0 .....cccuiriiieiiiiiiiieiiieiceseeere e e 206
18.7.6  SMBus Control (SMCTL) — BanK O.......cccueiuiiiiiieeiieie ettt sne s 206
18.7.7 SMBus Address (SMADDR) — BanK O.........ccccueeiirieieriieiininieiernree ettt enee 207
18.7.8 SCL FREQ (SCLFREQ) — BanK 0 .......ciuiiiiirieiiiiie ettt 207
18.7.9 PCH Address (PCHADDRY) — Bank 0..........cerueuirieiinieinieinietneeeereeeie s 208
18.7.10 SMBus Error Status (Error_status) — Bank 0 ........cccceeiiiiiiniiiii e 208
18.7.11 PCH Command (PCHCMD) — BanK 0.......ccccuiiiieiieienie ettt 209
18.7.12 TSI Agent Enable Register (TSI_AGENT) — BanK ........cccoouiiiiniiiiiiiiie e 209
18.7.13 SMBus Control 3 Register (SMCTL3) —Bank 0.......cccceiiiiiiiiieiiieeeecee e 210
18.7.14 SMBus Control 2 Register (SMCTL2) — Bank 0........cccecuiiiiiirieeiieeeseeeeee e 210
18.7.15 BYTE ADDRESS (BYTE ADDR) — BanK 0 ........ccoiuiirieinnerieieee et 211
18.7.16 BYTE INDEX_H (BYTE_IDX_H) = BanK 0.......cooiiiiiiiieeeeeee e 211
18.7.17 BYTE INDEX_L (BYTE_IDX_L) = BanK O...c.ccuoueuirieiiiiiirsecrec e 212
19. CONFIGURATION REGISTER......ciiiiieiiieeiiee ettt ettt e e e sb e s s 213
19.1 Chip (Global) Control REGISTEr.......ciiiiiieiiieeie et 213
19.2 Logical Device 2 (UART A) ...ttt e e e 223
19.3 Logical DeVICe 3 (IR) ...ueeeeeeiiieee et 225
19.4 Logical Device 5 (Keyboard COntroller) ..........ccueviiieiiiieiiiiees e 227
19.5 Logical DEVICE 6 (CIR) ..eeiiiieiiiiie ettt e e s e e e e e e snneeee e ean 229
19.6 Logical Device 7 (GPIO7, GPIOS8) .....ccceeiei ettt 231
19.7 Logical DeViCe 8 (WDT ) .eei ettt 235
19.8 Logical Device 9 (GPIO2, GPIO4, GPIO5, GPIO7, GPIOS8).......cceiiiiieieeeiee e 237
19.9 Logical DEVICE A (ACPI) ...ttt e e et e e e eaee s 242
19.10 Logical Device B (Hardware Monitor, Front Panel LED) ..., 251
19.11 Logical Device D (WDTT) ..ottt 257
19.12 Logical Device E (CIR WAKE-UP)......cooiiiii et 258
19.13 Logical Device F (GPIO Push-pull or Open-drain selection) ..........ccccceeeiieeiiinennnenn. 259
19.14 Logical Device 16 (DEEP SIEEP) ...ereiuireiiiie ettt 261
20. ST =L | 0N AN ST 263
20.1 Absolute Maximum RatingsS ........coueiiiiiieiiiie e 263
20.2 DC CHARACTERISTICS ...ttt ettt st st sbe e e e ennee e 263
21. A S CHARACTERISTICS ...ttt ettt et be e et e e e sane e e e anneeeaes 266
211 Power On / Off TIMING ...oveeeiiiiee et 266
21.2 AC Power Failure Resume TimMiNgG ......cccooimiirriie e 267
21.3 ClOCK INPUL TIMING ..ttt sre e sre e e nennee e 270
214 [ = O I I T o o PP PPR PP 271
215 SMBUS TIMING. e teiiitieie sttt e e re e st e ser e e e anre e e sanee e anneeenneeeeas 272
21.6 L8N I U PSSP PP PPPRT 273
21.7 Modem Control TIMING ..o..ueiieie et be e b e e e e sneee s 274
21.7.1  WIriting CYCIE TimMING ...ceueieiiiiieee ittt sttt sh e st ebe e st et e e sneesaeenaeenee 275

Publication Release Date: September 30, 2011
-14- Version: 0.7



NnNUvoToN NCT5532D
[ —

21.7.2  REaAd CYClE TIMING .euueiieiiiie ittt sttt e e et st ear e e sne e 275

P2 A TS 1T o o [ = = B (o T (0 = RPN 275

21.7.4 Receive Data from K/B ..ottt ettt 276

21.7.5  INPUL CIOCK. ...ttt ettt et sr e et neen e ee 276

21.7.6  SENA DAta t0 MOUSE ...ttt bttt st sb e ea e st e e sete e eaeas 276

21.7.7 Receive Data from MOUSE .........oiiuiiiiiee ettt ettt eate e e 276
21.8 GPIO Timing Parameters .......oceuei ittt 277

P2 e B €| (@ AT 1 (= I 0T T RO ST 277
22. TOP MARKING SPECIFICATIONS ...ttt e e e e e e s e e e e e e e e e e e e nnnnnnes 278
23. ORDERING INFORMATION. ....eeeeieieeee ettt e e e e e e e e e e e eanaanes 279
24. PACKAGE SPECIFICATION .. ..ottt e e e e e e eeeeeeaae e eaan 280
25. REVISION HISTORY ...ttt ettt e ettt e e e e e e e e et e e e e e aaaeeeessansnsaennneeaaaeeeas 282

Publication Release Date: September 30, 2011
-15- Version: 0.7



NnNUvoToN NCT5532D
P,

LIST OF FIGURES

Figure 3-1 NCT5532D BIOCK DIAGFam .......cccouiiiiiieiirieeireeeiee e eennee s 5
Figure 4-1 NCT5532D PiN LAYOUL.......oeiiiiiit ittt 6
FIigure 6-1 ROIMBR ST ...ttt ettt e st e e ee e st e e s e e e e e easeeenneeeesnneeas 17
FIgure 6-2 PWROK ...ttt ettt ettt et ettt ea e ab e eb et sae e st e e saeenan e 18
Figure 6-3 RSTOUTX# and LRESETH. ......ceioieiiee ettt e seeeseeeeneeennee s 18
Figure 6-4 BKFD_CUT and LATCH_BKFD_CUT ..ot 19
FIgure B-5 SVSBSWH ...ttt b et bbbt sae e sae e ne e 20
Figure 6-6 PSON# BIOCK DIagram ......ccoccueeiieiaiiieeiiie e eiie e ee et et e e ste e e sase e smeeesneeeesmeeeeenes 21
Figure 6-7 PWROK BIOCK Diagram ... ..cccueieiieeeeiieeeieee et eee ettt st e snee e e e eneeesnseeaemeeeeenes 22
Figure 6-8 lllustration of Dual Color LED appliCation ...........ccocueeiiieeiiie e 23
Figure 6-9 lllustration of LED POIAritY .......ccouiieiiiiiiie et 25
Figure 6-10 ASSC Application Diagram .........coeoeie it e e 28
Figure 7-1 Structure of the Configuration RegiSter ..........cooiiiiiiiiiii e 35
Figure 7-2 Configuration REQISTE .......coi ittt e et e e e e e ee e e 37
Figure 8-1 LPC Bus’ Reads from / Write to Internal Registers ... 40
Figure 8-2 Serial Bus Write to Internal Address Register Followed by the Data Byte.................... 41

Figure 8-3 Serial Bus Read from Internal Address RegiSter.........ccouiiriiiiriiiie e 41

Figure 8-4 Analog Inputs and Application Circuit of the NCT5532D.........cccvcieiiieeiiiiieiieeereecee 42
Figure 8-5 Monitoring Temperature from Thermistor..........cccviiiiiiieiiiie e 44
Figure 8-6 Monitoring Temperature from Thermal Diode (Voltage Mode)..........cccoccveieiiiiieneennnnne. 45
Figure 8-7 Monitoring Temperature from Thermal Diode (Current Mode)..........ccccevvieeiiieeiinneennne 45
Figure 8-8 PECI TEMPEIAtUIE ......c.vvieiiei ettt et e e e e nneee e 46
Figure 8-9 Temperature and Fan Speed Relation after Tbase Offsets ........cccoeveeeiiiiiiiiciinee. 47
Figure 8-10 SMART FAN™ Function BIOCK DIagram ............ccoweveeererrereseeeeseeeesseseeseeseenesnesnennenes 50
Figure 8-11 Thermal Cruise™ Mode Parameters FIgUIe.............oovvueveeveuerereeseeseeeeseseeseessessesnenenn. 51

Figure 8-12 Mechanism of Thermal Cruise™ Mode (PWN Duty CYCIE) .......o.veevereeeeereeereeseeeeee. 51

Figure 8-13 Mechanism of Thermal Cruise™ Mode (DC Output VORage) .........coveevevererrrerreerene. 52
Figure 8-14 Mechanism of Fan Speed Cruise ™ MOGE...........c..ooveeeeeeeeeereeeeeeeeeeeeee s, 52
Figure 8-15 SMART FAN™ IV & Close Loop Fan Control Mechanism ..............cc.ccccveureervrenennen. 55
Figure 8-16 Fan Control Duty Mode Programming FIOW .........c.cooiiiiiiiiiiiiie e 55
Figure 8-17 Close-Loop Fan Control RPM mode Programming FIOW ..........ccccoooiiiiiiiniiiiieeee 56
Figure 8-18 CPUFAN SMART FAN™ IV Table Parameters Figure ..........c..cccoceeureereereeerererrerneneen. 57
Figure 8-19 Fanout Step Relation of CPUFANOUT .......ooiiiiiiiie e 57
Figure 8-20 SYS TEMP and Weight Value Relations ...........ccooiiiiiiiiiiie e 58
Figure 8-21 Fan Control Weighting Duty Mode Programming FIOW ..........ccoooiiiiiiiiiiienic e 59
Figure 8-22 SMI Mode of Voltage and Fan INPULS ..........cooiiiiiiiie e 60
Figure 8-23 Shut-down INterrupt MOE .........eeiiiiii et 61
FIigure 8-24 SIMIIMOGE. ... ittt e e san e senreennre s 61
Figure 8-25 SMI M0ode Of SYSTIN 1l ...ciiuiiiiiiii ettt ettt 62
Figure 8-26 Shut-down INterrupt MOGE ........cueiiiiiieiie e e e 63
Figure 8-27 SMI M0ode Of CPUTIN ....coiiiiiiiie ettt 63
Figure 8-28 OVT# Modes of Temperature INPULS ..........ueiiiiiiiiii e 65

Publication Release Date: September 30, 2011
-XVI- Version: 0.7



NnNUvoToN NCT5532D

Figure 12-1 Keyboard and Mouse INterface. .........ooooveiiiiiiiiiiiee e 162
Figure 14-1 Power Control MEChaNISM........cc.ii ittt e e 183
Figure 14-2 Power Sequence from S5 to S0, then Back to S5.........ccoe i 184
Figure 14-3 The previous State iS “ON” ......coo i e 185
Figure 14-4 The previous state is “Off. ... 185
Figure 14-5 Mechanism of Resume Reset LOGIC......cuuiiiiiiiiiiiiie e 187
Figure 15-1 Start Frame Timing with Source Sampled A Low Pulse on IRQ1 ........ccccoceviriinennee. 188
Figure 15-2 Stop Frame Timing with Host Using 17 SERIRQ Sampling Period..........ccc.cccoeennee. 190
Figure 18-1 Data Transfer FOrMAL ........c.eioii i 196
Figure 18-2 SMBUS ArDItration ..........ueeeiiieiiiee et 197
Figure 18-3 Clock SYNChroNIZatioN .........cocuuiiiiiiiee e 197
Figure 18-4 SMBus Master BIOCK Diagram........ccceeiieieiiiiiiiee ettt st e s eeee e 199
Figure 18-5 Programming FIOW..........cueeiiiiiiiie e 200
Figure 18-6 TSI ROUTINE ... ettt ettt et e e ea e e b e e nneeeennes 201
Figure 18-7 PCOH ROULINE ..ottt e rae e et e e enae e e sneeas 201
Figure 18-8 PCH ROULING .....coiiiiiieee e 202
Figure 18-9 Manual Mode Programming FIOW.........ccoooiiiiiiiiiiii e 203

Publication Release Date: September 30, 2011
-XVII- Version: 0.7



NnNUvoToN NCT5532D
P,

LIST OF TABLES

Table 6-1 Pin DESCIPON ....oiiiieeiie et e e nnree e 17
Table 7-1 Devices Of /0 BasSe AQUIESS ........eeiiiiiiirie ittt 36
Table 8-1 Temperature Data FOrMat ........ooo i 44
Table 8-2 Relative Registers — at Thermal CruiSETM MOdE..........ovviiiiiiiiiiiee e 53
Table 8-3 Relative Registers — at Speed Cruise TM Mode..........ccveiiiiiiiiiiiiieeie e 53
Table 8-4 Relative Register-at SMART FAN™ IV Control Mode ...........oeueiueeeereeeeeeeeeeeseeeeeneas 54
Table 8-5 Relative Register-at Weight Value Control ..o 58
Table 8-6 Relative Register of SMI fUNCHONS ........ooiiiiie e 64
Table 8-7 Relative Register of OVT fUNCONS........c.uiiiiieiie e 64
Table 10-1 Register Summary for UART ......oooi e 155
Table 12-1 Bit Map of Status RegiSter .......oo i 163
Table 12-2 KBC COmMMANG SIS ....iiiiiiiiiiee ittt ettt e e e e e e ate e e e e eneae e e e e enaeeeeennnnes 164
Table 12-1 CIR RegiSter Table ......c..ooiiiieiiiee e e 168
Table 14-1 Bit Map of Logical Device A, CR[E4h], BitS[6:5] .....ceceeriieeeiiiieeiee e 184
Table 14-2 Definitions of Mouse Wake-Up EVENES .......cociiiiiiiiiiieee e 186
Table 14-3 Timing and Voltage Parameters of RSMRST#........cccoiiiiiiiiiiii e 187
Table 15-1 SERIRQ Sampling Periods .........cooiiiiiiiiie it e 189
Table 17-1 Relative Control Registers of GPIO 41 that Support Wake-Up Function ................... 192
Table 17-2 GPIO Group Programming Table ..........ooocieiiiiiiiee e 192
Table 17-3 GPIO Register AQUrESSES. .....cci ittt ettt e e e ee e e e saeeeeae 195
Table 18-1 SB-TSI Address ENCOTING ... .cceiuiiiiiiieiiiie ettt et a e eaee e 198
Table 18-2 PCH CommMand SUMMIETY .......ccueiiiiieiiriiieiiee ettt e e e s e ennee e 198
Table 18-3 SMBus Master Bank 0 REQISTErS ......cooueiiiiiieiie et 204

Publication Release Date: September 30, 2011
-XVIII- Version: 0.7



NUVOTON NCT5532D
T —

PRELIMINARY

1. GENERAL DESCRIPTION

The NCT5532D is a member of Nuvoton’s Super I/O product line. The NCT5532D monitors several critical
parameters in PC hardware, including power supply voltages, fan speeds and temperatures. In terms of
temperature monitoring, the NCT5532D adopts the Current Mode (dual current source) and thermistor sensor
approach. The NCT5532D also supports the Smart Fan control system, including “SMART FAN™ | and SMART
FAN™ IV, which makes the system more stable and user-friendly.

The NCT5532D provides one high-speed serial communication port (UART), which includes a 16-byte
send/receive FIFO, a programmable baud rate generator, complete modem-control capability and a processor
interrupt system. The UART supports legacy speeds up to 115.2K bps as well as even higher baud rates of 230K,
460K, or 921K bps to support higher speed modems. The NCT5532D supports keyboard and mouse interface
which is 8042-based keyboard controller.

The NCT5532D provides flexible I/O control functions through a set of general purpose /0 (GPIO) ports. These
GPIO ports may serve as simple I/O ports or may be individually configured to provide alternative functions.

The NCT5532D supports the Intel® PECI (Platform Environment Control Interface), AMD® SB-TSI interface, AMD®
CPU power on sequence, and also partial Intel® Deep Sleep Well glue logic to help customers to reduce the
external circuits needed while using Deep Sleep Well function.

The NCT5532D supports two-color LED control to indicate system power states, Consumer IR function for remote
control purpose, and also Advanced Power Saving function to further reduce the power consumption.

The configuration registers inside the NCT5532D support mode selection, function enable and disable, and
power-down selection. Furthermore, the configurable PnP features are compatible with the plug-and-play feature
in Windows, making the allocation of the system resources more efficient than ever.
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2. FEATURES

General
Meet LPC Specification 1.1
SERIRQ (Serialized IRQ)
Integrated hardware monitor functions
Support DPM (Device Power Management), ACPI (Advanced Configuration and Power Interface)
Programmable configuration settings
Single 24-MHz or 48-MHz clock input
Support selective pins of 5 V tolerance

UART
One high-speed, 16550-compatible UART with 16-byte send / receive FIFO
Support RS485
--- Supports auto flow control
Fully programmable serial-interface characteristics:

--- 5, 6, 7 or 8-bit characters
--- Even, odd or no parity bit generation / detection
--- 1, 1.5 or 2 stop-bit generation

Internal diagnostic capabilities:
--- Loop-back controls for communications link fault isolation
--- Break, parity, overrun, framing error simulation
16
Programmable baud rate generator allows division of clock source by any value from 1to (2 -1)
Maximum baud rate for clock source 14.769 MHz is up to 921K bps. The baud rate at 24 MHz is 1.5 M bps.

Keyboard Controller
8042-based keyboard controller
Asynchronous access to two data registers and one status register
Software-compatible with 8042
Support PS/2 mouse
Support Port 92
Support both interrupt and polling modes
Fast Gate A20 and Hardware Keyboard Reset
12MHz operating frequency

Hardware Monitor Functions
Two remote temperature sensor inputs

Programmable threshold temperature to speed fan fully while current temperature exceeds this threshold in
the Thermal Cruise™ mode

Support Current Mode (dual current source) temperature sensing method

Up to eight voltage inputs (CPUVCORE, VIN2, VIN3, VIN4, 3VCC, AVCC, 3VSB and VBAT)
Support Smart Fan | and Smart Fan IV

Two fan-speed monitoring inputs
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Two fan-speed controls

Programmable hysteresis and setting points for all monitored items

Issue SMI# and OVT# (Over-temperature) to activate system protection via GPIO pins
Nuvoton Health Manager support

Provide I°C master / slave interface to read / write registers

CIR and IR (Infrared)

Support IrDA version 1.0 SIR protocol with maximum baud rate up to 115.2K bps
Support SHARP ASK-IR protocol with maximum baud rate up to 57,600 bps
Support Consumer IR, including CIRTX and CIRRX

General Purpose I/O Ports
Programmable general purpose 1/O ports
Two access channels, indirect (via 2E/2F or 4E/4F) and direct (Base Address) access.

ACPI Configuration
Support Glue Logic functions
Support general purpose Watch Dog Timer functions via GPIO pins

OnNow Functions
Keyboard Wake-Up by programmable keys
Mouse Wake-Up by programmable buttons
OnNow Wake-Up from all of the ACPI sleeping states (S1-S5)

PECI Interface
Support PECI 1.1, 2.0 and 3.0 specification
Support 2 CPU addresses and 2 domains per CPU address

AMD SB-TSI Interface
Support AMD® SB-TSI specification

SMBus Interface
Support SMBus Slave interface to report Hardware Monitor device data
Support SMBus Master interface to get thermal data from PCH
Support SMBus Master interface to get thermal data from MXM module

AMD® CPU Power on Srquence
Support AMD® CPU power on sequence
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Advanced Power Saving
Advanced Sleep State Control to save motherboard Stand-by power consumption

Operation voltage
3.3 voltage

Package
64-pin LQFP
Green
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3. BLOCK DIAGRAM
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Figure 3-1 NCT5532D Block Diagram
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Figure 4-1 NCT5532D Pin Layout
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