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



-/} winbond ] 4

WINBOND 1/0
W83977F-A/W83977G-A

&
W83977AF-A/W83977AG-A



WS83977F-A/ W83977G-A/ W83977AF-A/ W83977AG-A
winbond [/ 4

W83977F/ AF Data Sheet Revision History

PAGES DATES | VERSION | VERSION MAIN CONTENTS
ON WEB
1 n.a. 01/20/97 0.50 First publication
2 12,368,910, 01/27/197 0.51 Spec. Correction; typo correction
122,126,128-
132,134,138,168
3 117-125,127 01/30/97 0.52 Register Correction; pages
rearranging.
4 |9,10,120-122 02/13/97 0.53 Spec. Correction; typo correction
5 | 127,135,136,169 | 03/03/97 0.54 Spec. Correction; typo correction
6 | VIILIX,166-169 05/24/97 0.55 Add section 15.0; pages rearranging.
7 | P118 7/15/97 0.56 CR24: Pin 22->Pin1
8 | 53,54,58,61,62, 11/17/97 0.57 Register Correction
63,65,124,125
9 1,3,11,52,91,105, | 03/10/98 0.58 Typo correction and data calibrated
109,110,111,113,
114,115,119,124,
130,131,148
10 | n.a. 05/02/06 0.6 Add lead-free package version
Publication Release Date: May 2006
-l - Revision 0.60



WS83977F-A/ W83977G-A/ W83977AF-A/ W83977AG-A
'/ winbond [/ 4

Table of Contents-

1. GENERAL DESCRIPTION ....oiiiiiiiie ittt ettt ettt e et e e e et e e e e anbee e e e ennee e e e eneeeeeeneeas 1
A e N I e SO EEE 2
3. PIN CONFIGURATION ... ..eeiieeiiiite ettt ettt ettt e e ettt e e ste e e e e sseeeeeaanseeeesanseeeeeansseeeeannneeeennaeeean 5
4. PIN DESCRIPTION ...ttt ettt e e e e e e e et e e e e e e e e nneeeeeeaaeeaaannnneeeeaaeeannnnneeeas 6
4. HOSEINEEITACE ... it 6
4.2 Advanced Power Management......... oo 8
4.3 Serial Port INtErfacCe ........cooiiiiiiii e 9
R 111 =T (=10 B Y =Y o = o S 10
4.5 Multi-Mode Parallel POrt.........oo e a e 11
T I T O 1) (=1 o = Lo PR 15
4.7 KBC INEITACE ... .eiiiiiece ettt 16
4.8 RTCINEraCE ..o 16
4.9 POWER PINS ...ttt e ettt e e sttt e e sttt e e s anet e e e s ansteeeeantseeeeansseeeeannneean 16

5. FDC FUNCTIONAL DESCRIPTION ...ttt a e e e e e e e e e e eeeaaeens 17
5.1 W83977F/G and WB83977AF/AG FDC ...ttt e e 17

L 70t O N I T (= o = Lo Y PRSP 17

LT B S | @ B (- - ) SRS 17

5.1.3  Data SePArator......ccocueiieiiee e e a e e e e e e e e e e earaeeas 18

5.1.4  Write PreCOmMPENSALiON .......cooiiiiiiiiiie et e e e e e e e e e e e e e e e e eeeaaeeeananees 18

5.1.5  Perpendicular ReCording MOE .........ccoouiiiiiiiiiiiiiie e 18

LI G R o B T2 O 7o 1 T TSRO URTOURUPRRRTIN 19

L0t A o T O 00 414 o o S 19

5.2  Register DESCIIPHONS .....coitiiie ittt e et e e rnre e e e anaeee e 27
5.2.1 Status Register A (SA Register) (Read base address + 0).........ccccvevriieeiiiiieiiiiiie e 28

5.2.2  Status Register B (SB Register) (Read base address + 1)........ccccceeviieiiiieiniiee e 30

5.2.3 Digital Output Register (DO Register) (Write base address + 2) ........ccccceeeeeeviciiiieee e, 31

5.2.4  Tape Drive Register (TD Register) (Read base address + 3).........ccccciiiiieiiiiiiiiiieeee e, 31

5.2.5  Main Status Register (MS Register) (Read base address + 4)........ccccceeeviiiiiiiiciiieee e 33

5.2.6  Data Rate Register (DR Register) (Write base address + 4) ......cccccovveeeiiieieiccee e 33

5.2.7 FIFO Register (R/W base addreSSs + 5) ......uuiiiiiiiiiiiiiiiie ettt 34

5.2.8 Digital Input Register (DI Register) (Read base address + 7)........cooeciiiiiieiieiiiiiiiieee e, 36

5.2.9  Configuration Control Register (CC Register) (Write base address + 7) ........cccccvevvieeeennnenn. 38

LT = USSR 39
6.1 Universal Asynchronous Receiver/Transmitter (UART A, UART B) ....cooiiiiiiiiiiiiiiiiiieens 39
6.2  REGISIEr AQAIESS......eiiiiiie ettt e e e e e e s e e e e e e s e e e e e e e e e aanraaaaaaaaan 39
6.2.1  UART Control Register (UCR) (REAA/WIIE) ......cvviiiiiiiieiiiiee et 39

6.2.2  UART Status Register (USR) (ReaA/WHIE) .....cccvuiiiiiiiiiiiieee e 41

6.2.3 Handshake Control Register (HCR) (Read/WFIt€) ......c..oeeiieieeeiiiieeeie e 42

6.2.4  Handshake Status Register (HSR) (Read/WIit€)........ccivviiiiiiiiiiiiee e 43

6.2.5 UART FIFO Control Register (UFR) (Writ€ ONlY)......ccocuuiiiiiiiiiiiiiie e 44

-1



WS83977F-A/ W83977G-A/ W83977AF-A/ W83977AG-A
'/ winbond [/ 4

6.2.6  Interrupt Status Register (ISR) (R€ad ONlY) ......coouiiiiiiiiiiiii e 45

6.2.7  Interrupt Control Register (ICR) (Read/WFIte).........ccoriiiiiiiiiiiiiiie et 46

6.2.8  Programmable Baud Generator (BLL/BHL) (Read/Write)..........cceeeeiereiniiie e 46

6.2.9  User-defined Register (UDR) (REAA/WIIE) ........cocueiiiiiiiiiiiiieeiee et 47

7. INFRARED (IR) POR T ...ttt oottt ettt e e e e e e e e e e e e e e e e e e e nesneeeeaaeeeaanneneaaeaann 48
7.1 IR Register DESCIIPLON ......coiiiiiiiie e 48
7.2  Set0-Legacy/Advanced IR Control and Status Registers..........cccccoiiiiiiiiiiiiees 49
7.2.1  Set0.Reg0 - Receiver/Transmitter Buffer Registers (RBR/TBR) (Read/Write) .........cccccc.e..e... 49

7.2.2 Set0.Reg1 - Interrupt Control Register (ICR)........ccuvviiiiiiiiiieeee e 50

7.2.3  Set0.Reg2 - Interrupt Status Register/IR FIFO Control Register (ISR/UFR) ..........cccceeevnnen. 51

7.24  Set0.Reg3 - IR Control Register/Set Select Register (UCR/SSR):.......cccoviiiiiiiiiiiiiieeeeneen. 55

7.2.5 Set0.Reg4 - Handshake Control Register (HCR) .......cceiiiiiiiieiiiiee e 55

7.2.6  Set0.Regb - IR Status Register (USR) .......ccoiiiiiiiiiiieeit et 57

7.2.7  Set0.REJB - RESEIVEM .......oiiiiiiiiiiieie et eneeas 57

7.2.8 Set0.Reg7 - User Defined Register (UDR/AUDRY) ........cueiiiiiiiiiiiiiie e 57

7.3  Setl-Legacy Baud Rate DivisSOr REGISIEr .......ccooiiiiiiiiiii e 59
7.3.1  Set1.Reg0~1 - Baud Rate Divisor Latch (BLL/BHL) .......cccoocuiiiiiiiiiiiiiieeieeeeiee e 59

T.3.2  SEUILREG 277 ittt ettt b e he e b et na e et a e naae e 59

7.4  Set2 - Interrupt Status or IR FIFO Control Register (ISR/UFR)..........cccooviiiieeiiiiciieeeeeee 59
7.4.1 Reg0, 1 - Advanced Baud Rate Divisor Latch (ABLL/ABHL) .........coocieiiiiiiiiiiiieeeeieee e 60

7.4.2 Reg2 - Advanced IR Control Register 1 (ADCRT) ..ccooiiiiiiiiieeiee e 60

7.4.3 Reg3 - Sets Select RegiSter (SSR).....ccccuiiiiiiiee e 61

744 Reg4 - Advanced IR Control Register 2 (ADCR2) .........ccoiiiiiiiiiiee e 61

7.4.5 Reg6 - Transmitter FIFO Depth (TXFDTH) (Read Only) ........oooiiiiiiiiiiiiiieeeieee e 63

7.4.6 Reg7 - Receiver FIFO Depth (RXFDTH) (Read Only).......cceeiiiiiiiiniiiiciieee e 63

7.5 Set3 - Version ID and Mapped Control RegIiSters..........ccoovcciiiiiiiiiiii i 63
7.5.1  Reg0 - Advanced IR ID (AUID).......ooiiieiiieiie ettt e e seeeennee s 63

7.5.2 Reg1 - Mapped IR Control Register (MP_UCR) .......cocciiiiiiiieiie e 64

7.5.3 Reg2 - Mapped IR FIFO Control Register (MP_UFR) ........ccoiiiiiiiiie e 64

7.5.4 Reg3 - Sets Select Register (SSR).......ccuiiiiiiiiiii e 64

7.6  Setd - TX/RX/Timer counter registers and IR control registers. ..........ccccveiiiiiiiienens 64
7.6.1  Set4.Reg0, 1 - Timer Value Register (TMRL/TMRH) ......coooiiiiiiieee e 64

7.6.2 Setd.Reg2 - Infrared Mode Select (IR_MSL) ......cccuuiiiiiieiieeeee e 65

7.6.3 Set4.Reg3 - Set Select Register (SSR) ......cocuuiiiiiiiiiii e 65

7.6.4 Set4.Reg4, 5 - Transmitter Frame Length (TFRLL/TFRLH) ..coooiiiiiiiiii e 65

7.6.5 Set4.Regb, 7 - Receiver Frame Length (RFRLL/RFRLH) .......cccoiiiiiiiiiiiie e 66

7.7  Set5 - Flow control and IR control and Frame Status FIFO registers............cccccciininennn 66
7.71 Set5.Reg0, 1 - Flow Control Baud Rate Divisor Latch Register (FCDLL/ FCDHL)................. 66

7.7.2  Set5.Reg2 - Flow Control Mode Operation (FC_MD) ........cceriiiiiieiiiiee e 67

7.7.3 Set5.Reg3 - Sets Select Register (SSR) ......coiiiiiiiiiiiee et 68

7.74  Set5.Reg4 - Infrared Configure Register 1 (IRCFG1)......cooiiiiiiiiiiiiii e 68

7.7.5 Set5.Regb - Frame Status FIFO Register (FS_FO) .......oooiiiiiiiiiiiiee e 69

Publication Release Date: May 2006
-1 - Revision 0.60



WS83977F-A/ W83977G-A/ W83977AF-A/ W83977AG-A
'/ winbond [/ 4

776 Set5.Reg6, 7 - Receiver Frame Length FIFO (RFLFL/RFLFH) or Lost Frame Number

(ST B |6 5 T T TP TP OPOPPTOTPPPPROPIR 69

7.8  Setb6 - IR Physical Layer Control REGIStErs .........cooiiiiiiiiiiiiiiec e 70
7.8.1  Set6.Reg0 - Infrared Configure Register 2 (IR_CFG2).......ccceveiiiiieiiie e 70

7.8.2 Set6.Reg1 - MIR (1.152M/0.576M bps) Pulse Width..........cccceiriiiiiiieeiee e 71

7.8.3  Set6.Reg2 - SIR PUISE WIth .......eoiiiiiiiieie e 72

7.8.4  Set6.Reg3 - Set SeleCt ReGiSter.... ..o 72

7.8.5 Set6.Reg4 - High Speed Infrared Beginning Flag Number (HIR_FNU) ...........cccoeviinennneen. 72

7.9  Set7 - Remote control and IR module selection registers ...........cccooveeiiiiiee e 73
7.9.1 Set7.Reg0 - Remote Infrared Receiver Control (RIR_RXC) ......cccvviriiiiiiiiiiieiiieeeeecc e 73

7.9.2  Set7.Reg1 - Remote Infrared Transmitter Control (RIR_TXC) ......coovoviiiiiiieiiiie e 75

7.9.3 Set7.Reg2 - Remote Infrared Config Register (RIR_CFG)......ccccoeiiiiiiiiiiiiriiiiee e 76

7.9.4  Set7.Reg3 - Sets Select Register (SSR) ........coiiiiiiiiiiii e 77

7.9.5 Set7.Reg4 - Infrared Module (Front End) Select 1 (IRM_SL1) ....cooviiiiiiiiiiiiie e, 77

7.9.6 Set7.Regb - Infrared Module (Front End) Select 2 (IRM_SL2) .........cocooveiiiieiieeeeeee e 78

7.9.7 Set7.Regb - Infrared Module (Front End) Select 3 (IRM_SL3) .......ccooioieiiiiiiiiiieeeeeee e, 78

7.9.8 Set7.Reg7 - Infrared Module Control Register (IRM_CR)........ccccoiiiiiiiiiiiien e 79

T N o I I I O SRR 81
8.1 Printer INterface LOGIC .. ... vuiiiiiiieie ettt 81
8.2  Enhanced Parallel POrt (EPP).........cociiiiiiiie ettt e e staee e snte e e e s nnanee e e 82
8.2.1 (D= £= IS o] o 1= SRR 82

8.2.2  Printer Status BUFFEr ... 83

8.2.3  Printer Control Latch and Printer Control SWappPer............cceviiiiiiiiniieiiiieee e 84

8.2.4  EPP AAAress POrt....... . ettt e e e 84

8.2.5  EPP Data Port 0-3 ...t 85

8.2.6  Bit Map of Parallel Port and EPP RegISters...........coiiiiiiiiiiiiiiiieiec e 85

8.2.7  EPP Pin DESCIIPONS ..ottt e e 86

O T o @ 0T 1 1] o SRS 86

8.3  Extended Capabilities Parallel (ECP) POr...........oooiiiiiie e 87
8.3.1 ECP Register and Mode Definitions ..........coouiiiiiiiiiiiiii e 87

8.3.2  Data and @CPAFIfO POrt........coi e 88

8.3.3  Device Status RegiSter (DSR) .......uuiiiiiiiiiiiiiiiie ettt e e e e et e e e e s e s eeeeaeeeeanees 88

8.3.4  Device Control Register (DCR)........uuiiiiiiiiiiiiieee et 89

8.3.5  cFifo (Parallel Port Data FIFO) MOde = 010 ......cccuviiiiiiiieiiiee et 89

8.3.6  ecpDFifo (ECP Data FIFO) MOde = 011 .....iiiieeiiiee ettt eneeee e 90

8.3.7  tFifo (Test FIFO Mode) MOde = 110 ...ttt e e e e e e e e e e eanenes 20

8.3.8  cnfgA (Configuration Register A) Mode = 111 ... 90

8.3.9  cnfgB (Configuration Register B) Mode = 111 ... 90

8.3.10 ecr (Extended Control Register) Mode = all...........oooiiiiiiiiiiee e 9

8.3.11 Bit Map Of ECP POIt REGISTENS .......coiiiiiiiiiiiiiiie ettt e e e e e e e e e e ennnes 92

8.3.12  ECP Pin DESCIPLONS ...eciitiieiiiiie ettt ettt e et e e et e s eanee e e anneas 93

8.3.13  ECP OPEIALION ...ttt ittt et e bt e et e e e s 93

8.3.14  FIFO OPEIAtiON ... et e e e e e e e e e e e e e et e e e e e e e eeaatbeeeeeeeeaneeas 94

8.3.15  DIMA TFANSTEIS ...ttt ettt et et e e et e e ettt e e sne e e e e embe e e e esbeeesnnneeeesnneens 94

8.3.16 Programmed I/O (NON-DMA) MOGE.........ccoimiiiiiiiiiiiiiie et 94

-1V



WS83977F-A/ W83977G-A/ W83977AF-A/ W83977AG-A
'/ winbond [/ 4

8.4  Extension FDD Mode (EXTFDD) .......uuiiiiiiiiiiiiieee ettt 95
8.5 Extension 2FDD Mode (EXT2FDD)........uuiiiiiieeiiiciiieee ettt e e e e e nanaraaneaae s 95
9. REAL-TIME CLOCK (RTC) AND "ON-NOW?" CONTROL .....ceiiiiiiiiiiiiiiee e 96
9.1 REGISTER ADDRESS MAP. ...ttt ettt e e et e e nbee e e e nees 96
1S I U oo F= | (= I O3 = T PP PP PP PPURPP 98
9.3 REGISTERS ...ttt e e e st e e e ettt e e e sttt e e e sabteeeeeanteeeeeanteeeeeanteeeeanee 99
9.3.1 REGISTEI QAR ...ttt e et e et e e 99

9.3.2  Register OBh (REAA/WIIE) .......eiiiiiiiie it 100

9.3.3  Register OCh (REAM ONIY) ...eiiiiiiee ettt e e aee e e e eneee e e ennes 101

9.3.4  Register D (RAA ONIY) ...coiiiiiiiiiiiiee et e e e e e e s et e e e e e e aanees 102

1S 2 S © 1 B N o Y @ o 1 o S 102
9.5 POWEI-ON EVENES ....oiiiii e 102
9.6 POWEIr-Off EVENTS ...ttt e e e e e e e e e e e e e e e e e nnneeean 102
1S T A (=T 111 (=] £ SRR 103
9.7.1 On-Now™ Register 1 (Bank2 Register 49h) ..o 103

9.7.2  On-Now_ Register 2 (Bank2 RegiSter 4AN) .........c.ueiiiiiiiiiieee et 104

9.7.3  "On-Now" Register 3 (Bank2 Register 4Bh) ...........coooiiiiiiiiiieiiie e 105

9.7.4  "On-Now" Register 4 (Bank2 Register 4Ch) .........c.uuviiiiiiiiiieiiee e 106
10.KEYBOARD CONTROLLER ...ttt e e e e e e e e e e e e 107
(O T R O 10 1 010 =0 1 = USRS 108
KO T2 1 o T o UL = (Y SR 108
T10.3  StAtUS REGISIEN ... e e e e e e e e e s nnre s 108
LR o oo g =T Lo LS 109
10.5 HARDWARE GATEA20/KEYBOARD RESET CONTROL LOGIC........ccccceiivieeeiieeeeee 110
10.5.1 KB Control Register (Logic Device 5, CR-FO).........cceviiiiiiiiiiiiiec e 110

10.5.2 Port 92 Control Register (Default Value = 0X24) ........cccoiiiiiiiiiiieee e 111
T1.GENERAL PURPOSE I/O ...ttt ettt et e ettt e e st e e e anneeeesnneeean 112
11.1 Basic /O fUNCHONS ... e e e e e e e e e e e e nneeeas 113
11.2  Alternate I/O FUNCHONS ........oiiiiiiiiie et e 115
11.2.1  INEEITUPE STEEIING . .ei ittt e et 115

11.2.2  Watch DOg Timer OULPUL.......coouiiieiiiiie et e e e 115

11.2.3 POWEE LED ..ttt ettt ettt ettt 116

11.2.4 General PUrpose AdAress DECOUET .........cccuuuiiiieee ettt e e rree e e e e e 116

11.2.5 General Purpose Wrte STroDe.........o.uiiiiiiiiiii e 116
12.PLUG AND PLAY CONFIGURATION .....oiiiiiiiieeiiieee e iieeee sttt e s sietee e s e e s st e e e ssseeaesnnseeeesnnnneeas 117
120 COMPIY PRIP ettt sttt e e e e e e e e bt e e e nbee e e e eneas 117
1211 Wait fOr KeY State..... ..o e 117

T12.1.2  SIEEP SHALE ... i et e e e e e e —t e e e e e e aarraaaeeaane 118

L T T Yo = o) IR = | (= T RS 118

12.1.4  CoNfIQUIe STAte......oooiiiiii e 118

12.2  Compatible PP ... 118

Publication Release Date: May 2006
-V- Revision 0.60



WS83977F-A/ W83977G-A/ W83977AF-A/ W83977AG-A
'/ winbond [/ 4

12.2.1  Extended FUNCHON REGISTEIS.......cooiiiiiiiiiiiii e 118

12.2.2 Extended Functions Enable Registers (EFERS)............oooiiiiiiii e 119

12.2.3 Extended Function Index Registers (EFIRs), Extended Function Data Registers (EFDRs) .119

13. CONFIGURATION REGISTER ...ceeiiiiiiieiie ettt ettt e e e e e e e e s e nnentnne e e e e e e e e nnnes 120
13.1  Chip (Global) Control REGISIEN........ccoiiiiiiiiie e e 120
13.2  LOQIiCal DEVICE O (FDC) ..eiiiiieiiiiiiiieee ettt e e e e e e e e e e e e e e e s nnnee e e e e e e e ennnneeees 125
13.3 Logical Device 1 (Parallel POrt)........cooi ittt 128
13.4 Logical DeVICe 2 (UART A)B) .. iiiiiiiee ettt e e e st e e e e e e st e e e e e e s snnnnreeeeaaeeeennnnneees 130
13.5 Logical DeviCe 3 (UART B) ...ooiiiiiiiiieiiie ettt ee et e e e nnnre e e e 131
13.6 Logical Device 4 (Real Time CIOCK)........cc i 132
13.7 LOQIiCal DEVICE 5 (KBC) ...oiiiiiiiie it eeeee ettt et e e e n e e e et ee e e e nntae e e e nnneeeeeennees 133
13.8  LOQICAl DEVICE B (IR)....eeeiiiiieeiiiiieiiiit ettt e et e e e e e e e s e e e e e e s e snnbeeeeeeaeeeannnneees 134
13.9 Logical Device 7 (Auxiliary 1/O Part ) ......coocuiiiiiiiie ettt 136
13.10 Logical Device 8 (Auxiliary 1/O Part I1) ........oeeeiieieeeeeee e 139
T4.SPECIFICATIONS ...ttt ettt ettt e st e e e sttt e e e aaseeeeesnsaeeeessseeeesanseeeeeansseeesnseeeean 144
14.1  Absolute Maximum RatiNgSs ......coouuiiiiiiii e e 144
14.2 DC CHARACTERISTICS ... ..ottt e et e e st e e e e st e e e e nbeeeeennnes 144
14.3  AC CharacteriStiCs ......uuuuiiiiieiiiiie e e e et e e e e e e s e e e e e e e e e e nnnneees 148
14.3.1 FDC: Data rate = 1 MB, 500 KB, 300 KB, 250 KB/SEC. ......cccceetrtrirriieiiiieiee e 148

14.3.2  UART/PAralle] POt ..ottt ettt et 150

14.3.3 Parallel Port Mode Parameters...........coo i 150

14.3.4 EPP Data or Address Read Cycle Timing Parameters ............cccooveeiiiiiiiiiiiic e 151

14.3.5 EPP Data or Address Write Cycle Timing Parameters ............cccooveeiiiiiiiiiiicc e 152

14.3.6 Parallel Port FIFO Timing Parameters............cccceeiiuiieiiiiieeeiiee e et seeeee e e 153

14.3.7 ECP Parallel Port Forward Timing Parameters ............ccccooeveiiiiiieei e 153

14.3.8 ECP Parallel Port Reverse Timing Parameters ..........ccccviiiiiiiiiiii e 153

14.3.9 KBC TimiNg Parameters........coccueiiiiiiiiiiiiie ettt e e e 154
14.3.10 GPIO, ACPI, ROM Interface Timing Parameters...........ccccoevioiiiiiieieiiee e 155

T5. TIMING WAVEFORMS ...ttt ettt e e e e e e e et e e e e e e s s e snsateaeeeaeeeeeannssnneeeaeeeeannes 156
L TRt R I T RSP 156
15.2  UART/PArAIIEI ...ttt et e e e e e e e sttt e e e e e e e e e snnnraeeeeeeeeeannnnneeas 157
15.2.1  Modem CONtrol TIMING ....cc.ueiiiiieieie ettt sn e s e e e enreeennee 158

15.3 Parallel POI....... oot 159
15.3.1  Parallel Port TimMiNgG ......coooieiiiiiiee ittt e et enne e e 159

15.3.2 EPP Data or Address Read Cycle (EPP Version 1.9) ..o 160

15.3.3 EPP Data or Address Write Cycle (EPP Version 1.9).........cocciiiiieeeiiie e 161

15.3.4 EPP Data or Address Read Cycle (EPP VEersion 1.7) ........cooviiiiieeee e 162

15.3.5 EPP Data or Address Write Cycle (EPP Version 1.7).......ccouoiiiiiiieiiiiie e 163

15.3.6  Parallel Port FIFO TimMiNG ......coociiiiiiiee ettt e e 163

15.3.7 ECP Parallel Port Forward Timing.......ccooouiieiiiieeiiieee e esiee e see e e st e eneee e sneeeeeaeeeeeenes 164

15.3.8 ECP Parallel Port REVEIrSe TimiNg.........ccoiiiiiiiiiee ettt eeaee e e e e e serrae e e e e e e 164

1T = SRS 165

-VI



WS83977F-A/ W83977G-A/ W83977AF-A/ W83977AG-A
-/ / winbond [/ 4

15.4.1  WIite CyCle TiMING c..neeieiiiiii it e e e e e 165

15.4.2 Read CyYCle TIMING ....vviiiiiiiiiiiiiee ettt e et e s et ssr e e e s s e e e enre e e snne 165

LRI T TS T =Y o o =1 = I (o TN <) = T 165

15.4.4 Receive Data from K/B .........oiiiiiiieiiiiie ettt et e e e 166

15.4.5  INPUE CIOCK ...ttt e e ettt e e e e e ettt e e e e e e s e snnteeeeaaeeeannsseeeasannes 166

15.4.6 Send Data to MOUSE..........ui ittt e e e e ettt e e e e e e e e nnnreeeeaaeean 166

15.4.7 Receive Data from IMOUSE .........eeiiiiiiiee it e et e e et e e e s e e s neeeeeanaeeeeenes 166

15.5 GPIO Write Timing Diagram ...........cuiiiiiiieiiiee e e e 167
15.6 Master Reset (MR) TimMiNg ......coiiiiiiiiiiiii et e e s e e e s enbee e e e nees 167
LS TR A N 1 = 167
1571 PANSW Trigger and PSCTRL TiMING ...ovvuivivieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e enenneeae e 167

15.7.2 @ @ KLCK, MCLK, PWAKIN1, PWAKIN2 Trigger and PSCTRL Timing............. 168

1573  PHRI Trigger and PSCTRL TiMING ..vvvvrrrrooeeeooeeeeesoseeeeeoeeeeeee e seeeeeeee s eeeeeees o 168

16. APPLICATION CIRCUITS ... ittt ettt e e et e e e e e e e e e a e e e e e e e e eannsraaneeeaeeaeaanes 169
16.1  Parallel Port EXtENSION FDD ...t e e e e e 169
16.2 Parallel Port EXtENSION 2FDD ........ooiiiiiiiieeiiiiee ettt e e e e 170
16.3  FOUr FDD MOGE ... ..ottt e e e e e e e et e e e e e e e e e e nneeeeeeaeeeeaannneees 170
17.ORDERING INFORMATION ...ttt ettt e e e e e e e e e et e e e e e e e e e annsrnaneaaaeeaeannns 171
18.HOW TO READ THE TOP MARKING........ooiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee ettt aeaeseseaerssereresnnnnes 172
TO. PACKAGE DIMENSIONS ... ..ttt ettt e e e e e e et e e e e e e e e st e e e e eaaeeesansssaneeaaeeeaanns 173

Publication Release Date: May 2006
-VII - Revision 0.60



WS83977F-A/ W83977G-A/ W83977AF-A/ W83977AG-A
'/ winbond [/ 4

1. GENERAL DESCRIPTION

This data sheet covers two products: W83977F/G, and W83977AF/AG whose pin assignment, and
most of the functions are the same. W83977AF/AG is an advanced version of W83977F/G featuring
the FIR function.

W83977F/G, W83977AF/AG are evolving products from Winbond’s most popular 1/0O chip W83877F --
- which integrates the disk drive adapter, serial port (UART), IrDA 1.0 SIR, parallel port, configurable
plug-and-play registers in one chip --- plus additional powerful features: ACPI, 8042 keyboard
controller with PS/2 mouse support, Real Time Clock, 14 general purpose I/O ports, full 16-bit address
decoding, TV remote IR (Consumer IR, supporting NEC, RC-5, extended RC-5, and RECS-80
protocols). In addition, W83977AF/AG provides the functions of IrDA 1.1 (MIR for 1.152M bps or FIR
for 4M bps).

The disk drive adapter functions of W83977F/G, W83977AF/AG include a floppy disk drive controller
compatible with the industry standard 82077/ 765, data separator, write pre-compensation circuit,
decode logic, data rate selection, clock generator, drive interface control logic, and interrupt/ DMA
logic. The wide range of functions integrated onto the W83977F/G, W83977AF/AG greatly reduces the
number of components required for interfacing with floppy disk drives. The WB83977F/G,
W83977AF/AG supports up to four 360K, 720K, 1.2M, 1.44M, or 2.88M disk drives and data transfer
rates of 250 Kb/s, 300 Kb/s, 500 Kb/s,1 Mb/s, and 2 Mb/s.

The W83977F/G, W83977AF/AG provide two high-speed serial communication ports (UARTS), one of
which supports serial Infrared communication. Each UART includes a 16-byte send/receive FIFO, a
programmable baud rate generator, complete modem control capability, and a processor interrupt
system. Both UARTSs provide legacy speed with baud rate 115.2k and provide advanced speed with
baud rate 230k, 460k, and 921k bps which support higher speed modems. W=83977AF/AG alone
provides independent 3rd UART (32-byte FIFO) dedicated for IR function.

The W83977F/G, W83977AF/AG supports one PC-compatible printer port (SPP), Bi-directional Printer
port (BPP) and also Enhanced Parallel Port (EPP) and Extended Capabilities Port (ECP). Through
the printer port interface pins, also available are: Extension FDD Mode and Extension 2FDD Mode
allowing one or two external floppy disk drives to be connected.

The configuration registers support mode selection, function enable/disable, and power down function
selection. Furthermore, the configurable PnP features are compatible with the plug-and-play feature
demand of Windows 95TM, which makes system resource allocation more efficient than ever.
W83977F/G, W83977AF/AG provides functions that comply with ACPI (Advanced Configuration and
Power Interface), which includes support of legacy and ACPI power management through SMI or SCI
function pins. W83977F/G, W83977AF/AG also has auto power management to reduce power
consumption.

The keyboard controller is based on 8042 compatible instruction set with a 2K Byte programmable
ROM and a 256-Byte RAM bank. Keyboard BIOS firmware is available with optional AMIKEY™ -2,
Phoenix MultiKey/42TM, or customer code.

The W83977F/G, W83977AF/AG provides a set of flexible 1/0 control functions to the system designer

through a set of General Purpose 1/O ports. These GPIO ports may serve as simple 1/0O or may be
individually configured to provide a pre-defined alternate function.

W83977F/G, W83977AF/AG is made to fully comply with Microsoft'™ PC97 Hardware Design
Guide. IRQs, DMAs, and I/O space resource are flexible to adjust to meet ISA PnP requirement. Full
16-bit address decoding is also provided. Moreover W83977F/G, W83977AF/AG is made to meet the
specification of PC97‘s requirement in the power management. ACPlI and DPM (Device Power
Management).

Publication Release Date: May 2006
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2. FEATURES

General

¢ Plug & Play 1.0A Compliant

e Support 13 IRQs, 4 DMA channels, full 16-bit addresses decoding
¢ Capable of ISA Bus IRQ Sharing

e Compliant with Microsoft PC97 Hardware Design Guide

e Support DPM (Device Power Management), ACPI

* Programmable configuration settings

e 24 or 14.318 Mhz clock input

FDC

* Compatible with IBM PC AT disk drive systems

* Variable write pre-compensation with track selectable capability

e Support vertical recording format

* DMA enable logic

* 16-byte data FIFOs

e Support floppy disk drives and tape drives

* Detects all overrun and underrun conditions

* Built-in address mark detection circuit to simplify the read electronics

e FDD anti-virus functions with software write protect and FDD write enable signal (write data
signal was forced to be inactive)

e Support up to four 3.5-inch or 5.25-inch floppy disk drives
e Completely compatible with industry standard 82077
e 360K/720K/1.2M/1.44M/2.88M format; 250K, 300K, 500K, 1M, 2M bps data transfer rate
e Support 3-mode FDD, and its Win95 driver
UART
e Two high-speed 16550 compatible UARTs with 16-byte send/receive FIFOs
¢ 3rd UART with 32-byte send/receive FIFO is supported for IR function [W83977AF/AG only]
e MIDI compatible
* 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 bits generation
* Internal diagnostic capabilities:
--- Loop-back controls for communications link fault isolation
--- Break, parity, overrun, framing error simulation
* Programmable baud generator allows division of 1.8461 Mhz and 24 Mhz by 1 to (216-1)
e Maximum baud rate up to 921k bps for 14.769 Mhz and 1.5M bps for 24 Mhz

-2
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Infrared

e Support IrDA version 1.0 SIR protocol with maximum baud rate up to 115.2K bps

e Support SHARP ASK-IR protocol with maximum baud rate up to 57,600 bps

e Support IrDA version 1.1 MIR (1.152M bps) and FIR (4M bps) protocol [W83977AF/AG only]
--- Single DMA channel for transmitter or receiver
--- 3rd UART with 32-byte FIFO is supported in both TX/RX transmission [W83977AF/AG only]

--- 8-byte status FIFO is supported to store received frame status (such as overrun CRC error,
etc.)

e Support auto-config SIR and FIR [W83977AF/AG only]

Parallel Port

e Compatible with IBM parallel port

e Support PS/2 compatible bi-directional parallel port

e Support Enhanced Parallel Port (EPP) — Compatible with IEEE 1284 specification

* Support Extended Capabilities Port (ECP) — Compatible with IEEE 1284 specification

e Extension FDD mode supports disk drive B; and Extension 2FDD mode supports disk drives A
and B through parallel port

* Enhanced printer port back-drive current protection
Advanced Power Management (APM) Controlling
e Power turned on when RTC reaches a preset date and time

e Power turned on when a ring pulse or pulse train is detected on the PHRI, or when a high to low
transition on PWAKIN1, or PWAKIN2 input signals

* Power turned on when PANSW input signal indicates a switch on event

* Power turned off when PANSW input signal indicates a switch off event

. Po;/ver turned off when a fail-safe event occurs (power-save mode detected but system is hung
up

¢ Power turned off when software issues a power off command

Keyboard Controller

* 8042 based with optional F/W from AMIKKEY ™-2, Phoenix MultiKey/42TM or customer code

* with 2K bytes of programmable ROM, and 256 bytes of RAM

* Asynchronous Access to Two Data Registers and One status Register

* Software compatibility with the 8042 and PC87911 microcontrollers

e Support PS/2 mouse

e Support port 92

e Support both interrupt and polling modes

* Fast Gate A20 and Hardware Keyboard Reset

e 8 Bit Timer/ Counter; support binary and BCD arithmetic

* 6,8, 12, or 16 Mhz operating frequency (16 Mhz available only if input clock rate = 14.318 Mhz)

Publication Release Date: May 2006
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Real Time Clock

e 27 bytes of clock, On-Now, and control/status register (14 bytes in Bank 0 and 13 bytes in Bank
2); 242 bytes of general purpose RAM

* BCD or Binary representation of time, calendar, and alarm registers

* Counts seconds, minutes, hours, days of week, days of month, month, year, and century
e 12-hour/ 24-hour clock with AM/PM in 12-hour mode

* Daylight saving time option; automatic leap-year adjustment

* Dedicated alarm (Alarm B) for On-Now function

* Programmable delay-time between panel switch off and power supply control

» Software control power-off; various and maskable events to activate system Power-On

e System Management Interrupt (m ) for panel switch power-off event

General Purpose 1/0O Ports
* 14 programmable general purpose I/O ports; 6 dedicate, 8 optional

* General purpose I/O ports can serve as simple I/O ports, interrupt steering inputs, watching dog
timer output, power LED output, infrared 1/O pins, general purpose address decoder, KBC control
1/0 pins.

Package
« 128-pin PQFP
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3. PIN CONFIGURATION

[l
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0e &
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111QQQQQQQQ1s1111§1AAAAAAAAA 22822
210134567895 84321 0987654321632830kk§k

11199 9999 888888888877 777777 76666
8(1)898765432 09876543210987654321098765
IRQ14/GP14 ——]103 64— vB
IRQ15/GP15 ——]104 63— XTAL1
1OR —105 62— VSS
Jow ——106 61— XTAL2
AEN —107 60 ——= MDATA
IOCHRDY ——]108 59— KDATA
Do ——3109 58 —— KBLOCK/GP13
D1 ——110 57 == KBRST/GP12
D2 —j111 56 —= GA20/GP11
D3 —112 55— VCC
D4 —113 54— DCDB
D5 ——114 53— SoOuUTB
vcc ——115 52— SINB
D6 —116 51— DTRB/ENCPNP
D7 —117 50— RTSB/PENPLL
MRC—118 49— DSRB
DACKO/GP16 ——119 48— CTSB
VSS ——120 AT=—pCDA _
DRQO/GP17 ——}121 46— SOUTA/PENKRC
DACK1 ——122 45— SINA
DRQ1 —123 44— DTRA/PNPCSV
DACK2 —124 43— RTSA/HEFRAS
DRQ2 ——125 42— DSRA
DACK3 —]126 41— CTSA
DRQ3 —127 40— CIRRX/GP24
TC —128 39— IRRXH/IRSLO
11111111112222222222333333
\ 12345678901234567890123456789012325%%8 )
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0
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4. PIN DESCRIPTION

Note: Please refer to Section 11.2 DC CHARACTERISTICS for details.

I/O6t - TTL level bi-directional pin with 6 mA source-sink capability

I/O8t - TTL level bi-directional pin with 8 mA source-sink capability

I/0O8 - CMOS level bi-directional pin with 8 mA source-sink capability

I/012t - TTL level bi-directional pin with 12 mA source-sink capability

I/012 - CMOS level bi-directional pin with 12 mA source-sink capability

I/016u - CMOS level bi-directional pin with 16 mA source-sink capability with internal pull-up resistor

I/OD16u - CMOS level bi-directional pin open drain output with 16 mA sink capability with internal pull-
up resistor

I/024t - TTL level bi-directional pin with 24 mA source-sink capability
OUT8t - TTL level output pin with 8 mA source-sink capability
OUT12t - TTL level output pin with 12 mA source-sink capability
OD12 - Open-drain output pin with 12 mA sink capability

OD24 - Open-drain output pin with 24 mA sink capability

INt - TTL level input pin

INc - CMOS level input pin

INcu - CMOS level input pin with internal pull-up resitor

INcs - CMOS level Schmitt-triggered input pin

INts - TTL level Schmitt-triggered input pin

INtsu - TTL level Schmitt-triggered input pin with internal pull-up resistor

4.1 Host Interface

SYMBOL PIN /10 FUNCTION

AO—A10 74-84 INt System address bus bits 0-10

A11-A14 86-89 INt System address bus bits 11-14

A15 9 INt System address bus bit 15

D0-D5 109-114 /1012t | System data bus bits 0-5

D6-D7 116-117 /012t | System data bus bits 6-7

IOR 105 INts CPU I/O read signal

1OW 106 INts CPU 1/O write signal

AEN 107 INt System address bus enable

IOCHRDY 108 OD24 In EPP Mode, this pin is the IO Channel Ready output to extend the
host read/write cycle.

MR 118 INts Master Reset. Active high. MR is low during normal operations.
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SYMBOL PIN /10 FUNCTION
DACKO 119 INtg CR2C bit5, 4= 00 (default): DMA Channel 0 Acknowledge signal.
GP16 (WDTO) 1/012¢ CR2C bit5, 4= 01: General purpose /O port 1 bit 6. It can be
P15 configured as a watchdog timer output.
. CR2C bit5, 4= 10: Keyboard P15 I/O port.
RTSC V012t _

OUT12t CR2C bit5, 4= 11: RTS output of UART C. [W83977AF only]
DRQO 121 OUT12t CR2C bit7, 6= 00 (default): DMA Channel 0 request signal.
GP17 11012t CR2C bit7, 6= 01: General purpose /O port 1, bit 7. It can be
(PLEDO) configured as power LED output.
P14 11012t CR2C bit7, 6= 10: Keyboard P14 I/O port.
DTRC OUTq2t CR2C bit7, 6= 11: DTR output of UART C. [W83977AF only]
DACK1 122 INts DMA Channel 1 Acknowledge signal
DRQ1 123 OUT12t DMA Channel 1 request signal
DACK2 124 INts DMA Channel 2 Acknowledge signal
DRQ2 125 OUT12t DMA Channel 2 request signal
DACK3 126 INts DMA Channel 3 Acknowledge signal
DRQ3 127 OUT12t DMA Channel 3 request signal
TC 128 INts Terminal Count. When active, this pin indicates termination of a DMA
transfer.

IRQ1 99 OUT12t Interrupt request 1
IRQ3 98 OUT12t Interrupt request 3
IRQ4 97 OUT12t Interrupt request 4
IRQ5 96 OUT12t Interrupt request 5
IRQ6 95 OUT12t Interrupt request 6
IRQ7 94 OUT12t Interrupt request 7
IRQ8/ nIRQ8 93 OUT12t Interrupt request 8; default is nIRQ8 for RTC
IRQ9 92 OUT12t Interrupt request 9
IRQ10 100 OUT12t Interrupt request 10
IRQ11 101 OUT12t Interrupt request 11
IRQ12 102 OUT12t Interrupt request 12

Publication Release Date: May 2006
-7 - Revision 0.60
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SYMBOL PIN 110 FUNCTION
IRQ14 103 OUT12t | CR2C bit1, 0= 00 (default): Interrupt request 14
GP14 1/012t CR2C bit1, 0= 01: General purpose I/O port 1, bit 4. It can be configured
(GP—ACS) as a general purpose address decode output.
PLED OUT1at CR2C bit1, 0= 10: Power LED output.
IRSL1 OUT121 CR2C bit1, 0= 11: IR module select signal 1. [W83977AF only]
IRQ15 104 OUT12t | CR2C bit3, 2= 00 (default): Interrupt request 15
GP15 1/012t CR2C bit3, 2= 01: General purpose I/O port 1, bit 5. It can be configured
(GPA—V\/E) as a general purpose address write enable output.
WDT OUT12t CR2C bit3, 2= 10: Watch-Dog timer output.
IRSL2 OUT121 CR2C bit3, 2= 11: IR module select signal 2. [W83977AF only]
CLKIN 1 INt 14.318/ 24 Mhz clock input, selectable through bit 5 of CR24.

4.2 Advanced Power Management

SYMBOL PIN /10 FUNCTION

PHRI 69 INt CR2B bit2, 1=00 (default): Advanced Power Management (APM) phone
ring indicator. Detection of an active PHRI pulse or pulse train activates
the PSCTL signal.

GP20 CR2B bit2, 1=01: General purpose I/O port 2, bit 0. It can be configured

(KBRST) /012t | as keyboard reset (Keyboard P20).

POFIRQ 70 OUT12t | CR2B bit4, 3=00 (default): Advanced Power Management (APM) power
off interrupt request.

GP21 (P13) 11012t CR2B bit4, 3=01: General purpose I/O port 2, bit 1. It can be configured
as Keyboard P13 I/O port.

P16 1012t CR2B bit4, 3=10: Keyboard P16 1/0O port.

RIC Ny CR2B bit4, 3=11: RI input of UART C. [W83977AF only]

VSB 7 - Advanced Power Management (APM) standby current source

PSCTL 72 OUT12t | CR2B bit5=0 (default): On/Off control for Advanced Power Management
(APM). This signal tells the main power supply whether power should be
turned on.
CR2B bit5=1: General purpose I/O port 2, bit 2. It can be configured as

GP22 (P14) V012t | Keyboard P14 1/0 port.

PANSW 73 INt CR2B bit7, 6=00 (default): On/Off switch for Advanced Power

Management (APM). This signal indicates a request to switch the power
on or off. When the VDD of the chip is disrupted, a high to low transition
on this pin indicates a switch on request. When VDD returns, a high to
low transition on this pin indicates a switch off request.
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Advanced Power Management, continued.

SYMBOL PIN 110 FUNCTION
GP23 (P15) 11012t CR2B bit7, 6=01: General purpose /O port 2, bit 3. It can be configured
as Keyboard P15 I/O port.
DCDC IN¢ CR2B bit7, 6=11: DCD input of UART C. [W83977AF only]

4.3 Serial Port Interface

SYMBOL PIN /10 FUNCTION

CTSA 41 IN¢ Clear To Send is the modem control input.

CTSB 48 The function of these pins can be tested by reading Bit 4 of the
handshake status register.

DSRA 42 INt Data Set Ready. An active low signal indicates the modem or data set is

_ 49 ready to establish a communication link and transfer data to the UART.

DSRB

N 43 I/08t UART A Request To Send. An active low signal informs the modem or

RTSA data set that the controller is ready to send data.

During power-on reset, this pin is pulled down internally and is defined

HEFRAS as HEFRAS, which provides the power-on value for CR26 bit 6
(HEFRAS). A 4.7 kQ is recommended if intends to pull up. (select 370H
as configuration 1/O port address)

—_— 50 I/0gt UART B Request To Send. An active low signal informs the modem or

RTSB data set that the controller is ready to send data.

NPENPLL During power-on reset, this pin is pulled down internally and is defined
as nPENPLL, which provides the power-on value for CR24 bit 5 (ENPLL)
and bit 6. A 4.7 kQ is recommended if intends to pull up. (PLL is
disabled)

—_— 44 1/Ogt UART A Data Terminal Ready. An active low signal informs the modem

DTRA or data set that the controller is ready to communicate.

PNPCSV During power-on reset, this pin is pulled down internally and is defined
as PNPCSV , which provides the power-on value for CR24 bit 0
(PNPCSV). A 4.7 kQ is recommended if intends to pull up. (clear the
default value of FDC, UARTS, and PTR)

p—— 51 I/08t UART B Data Terminal Ready. An active low signal informs the modem

DTRB or data set that controller is ready to communicate.

ENCPNP During power-on reset, this pin is pulled down internally and is defined
as ENCPNP, which provides the power-on value for CR24 bit 1
(ENPNP). A 4.7 kQ is recommended if intends to pull up. (enable
comply PnP mode)

SINA 45, 52 IN¢ Serial Input. Used to receive serial data through the communication link.

SINB

Publication Release Date: May 2006
-9 - Revision 0.60
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SYMBOL PIN 110 FUNCTION
46 I/08t UART A Serial Output. Used to transmit serial data out to the

SOUTA communication link.

PENKRC During power-on reset, this pin is pulled down internally and is
defined as PENKRC, which provides the power-on value for
CR24 bit 2 (ENKBRTC). A 4.7 kQ is recommended if intends to
pull up. (enable KBC and RTC)

SOUTB 53 I/Ogt UART B Serial Output. Used to transmit serial data out to the
communication link.

DCDA 47 IN¢ Data Carrier Detect. An active low signal indicates the modem or

DCDB 54 data set has detected a data carrier.

RIA 65 INy Ring Indicator. An active low signal indicates that a ring signal is

RIB 66 being received from the modem or data set.

4.4 Infrared Interface

SYMBOL PIN /10 FUNCTION

IRRX (SINC) 37 INcs Infrared Receiver input. It functions as SIN input if UART C is
configured as a simple serial port. [W83977AF only]

IRTX 38 OUT12t | Infrared Transmitter Output. It functions as SOUT output if UART C is

(SOUTC) configured as a simple serial port. [W83977AF only]

IRRXH 39 11012t CR2A bit3, 2=00 (default): High speed IR receiving terminal.

IRSLO OUTq2t | CR2Abit3, 2=01: IR module select 0.

GP25 (GA20) 11012t CR2A bit3, 2=10: General purpose /O port 2, bit 5. It can be configured
as GATE A20 (Keyboard P21).

CTSC _

INg CR2A bit3, 2=11: CTS input of UART C. [W83977AF only]

CIRRX 40 INt CR2A bit5, 4=00 (default): Consumer IR receiving terminal.

GP24 (P16) /012t CR2A bit5, 4=01: General purpose 1/O port 2, bit 4. It can be configured
as Keyboard P16 I/O port.

P13 CR2A bit5, 4=10: Keyboard P13 1/O

11012t

-10
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4.5 Multi-Mode Parallel Port
The following pins have alternate functions, which are controlled by CR28 and L3-CRFO.

SYMBOL

PIN

/10

FUNCTION

SLCT

18

INt

OD12

OD12

PRINTER MODE: SLCT

An active high input on this pin indicates that the printer is selected. This
pin is pulled high internally. Refer to description of the parallel port for
definition of this pin in ECP and EPP mode.

EXTENSION FDD MODE: WE2

This pin is for Extension FDD B; its function is the same as the WE pin
of FDC.

EXTENSION 2FDD MODE: WE2

This pin is for Extension FDD A and B; its function is the same as the
WE pin of FDC.

PE

19

OD12

OD12

PRINTER MODE: PE

An active high input on this pin indicates that the printer has detected the
end of the paper. This pin is pulled high internally. Refer to description
of the parallel port for definition of this pin in ECP and EPP mode.

EXTENSION FDD MODE: WD2

This pin is for Extension FDD B; its function is the same as the WD pin
of FDC.

EXTENSION 2FDD MODE: WD2

This pin is for Extension FDD A and B; its function is the same as the
WD pin of FDC.

BUSY

21

INt

OD12

OD12

PRINTER MODE: BUSY

An active high input indicates that the printer is not ready to receive data.
This pin is pulled high internally. Refer to description of the parallel port
for definition of this pin in ECP and EPP mode.

EXTENSION FDD MODE: MOB2

This pin is for Extension FDD B; the function of this pin is the same as
the MOB pin of FDC.

EXTENSION 2FDD MODE: MOB2

This pin is for Extension FDD A and B; the function of this pin is the
same as the MOB pin of FDC.

Publication Release Date: May 2006
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Multi-Mode Parallel Port, continued.

SYMBOL PIN /10 FUNCTION

ACK 22 INt PRINTER MODE: ACK

An active low input on this pin indicates that the printer has received
data and is ready to accept more data. This pin is pulled high internally.
Refer to description of the parallel port for definition of this pin in ECP
and EPP mode.

OD12 EXTENSION FDD MODE: DSB2

This pin is for the Extension FDD B; its functions is the same as the
DSB pin of FDC.

OD12 | EXTENSION 2FDD MODE: DSB2

This pin is for Extension FDD A and B; it functions is the same as the
DSB pin of FDC.

ERR 34 INt PRINTER MODE: ERR

An active low input on this pin indicates that the printer has encountered
an error condition. This pin is pulled high internally. Refer to description
of the parallel port for definition of this pin in ECP and EPP mode.

OD12 EXTENSION FDD MODE: HEAD2

This pin is for Extension FDD B; its function is the same as the
HEAD pin of FDC.

OD12 EXTENSION 2FDD MODE: HEAD?2

This pin is for Extension FDD A and B; its function is the same as the
HEAD pin of FDC.

SLIN 32 OD12 | PRINTER MODE: SLIN

Output line for detection of printer selection. This pin is pulled high
internally. Refer to description of the parallel port for definition of this pin
in ECP and EPP mode.

OD12 EXTENSION FDD MODE: STEP2

This pin is for Extension FDD B; its function is the same as the STEP
pin of FDC.

OD12 | EXTENSION 2FDD MODE: STEP2
This pin is for Extension FDD A and B; its function is the same as the
STEP pin of FDC.

INIT 33 OD12 | PRINTER MODE: INIT

Output line for the printer initialization. This pin is pulled high internally.
Refer to description of the parallel port for definition of this pin in ECP
and EPP mode.

OD12 EXTENSION FDD MODE: DIR2

This pin is for Extension FDD B; its function is the same as the DIR pin
of FDC.

OD12 EXTENSION 2FDD MODE: DIR2
This pin is for Extension FDD A and B; its function is the same as the
DIR pin of FDC.

-12
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Multi-Mode Parallel Port, continued.

SYMBOL

PIN

/10

FUNCTION

AFD

35

OD12

OD12

OD12

PRINTER MODE: AFD

An active low output from this pin causes the printer to auto feed a line
after a line is printed. This pin is pulled high internally. Refer to
description of the parallel port for definition of this pin in ECP and EPP
mode.

EXTENSION FDD MODE: DRVDENO

This pin is for Extension FDD B; its function is the same as the
DRVDENO pin of FDC.

EXTENSION 2FDD MODE: DRVDENO

This pin is for Extension FDD A and B; its function is the same as the
DRVDENO pin of FDC.

STB

36

OD12

PRINTER MODE: STB

An active low output is used to latch the parallel data into the printer. This
pin is pulled high internally. Refer to description of the parallel port for
definition of this pin in ECP and EPP mode.

EXTENSION FDD MODE: This pin is a tri-state output.
EXTENSION 2FDD MODE: This pin is a tri-state output.

PDO

31

INt

PRINTER MODE: PDO

Parallel port data bus bit 0. Refer to description of the parallel port for
definition of this pin in ECP and EPP mode.

EXTENSION FDD MODE: INDEX2

This pin is for Extension FDD B; the function of this pin is the same as the
INDEX pin of FDC. It is pulled high internally.

EXTENSION 2FDD MODE: INDEX2

This pin is for Extension FDD A and B; the function of this pin is the same
as the INDEX pin of FDC. It is pulled high internally.

PD1

30

11024t

PRINTER MODE: PD1

Parallel port data bus bit 1. Refer to description of the parallel port for
definition of this pin in ECP and EPP mode. .

EXTENSION FDD MODE: TRAKO02

This pin is for Extension FDD B; the function of this pin is the same as the
TRAKAO pin of FDC. It is pulled high internally..

EXTENSION. 2FDD MODE: TRAKO02

This pin is for Extension FDD A and B; the function of this pin is the same
as the TRAKO pin of FDC. It is pulled high internally.

PD2

29

PRINTER MODE: PD2

Parallel port data bus bit 2. Refer to description of the parallel port for
definition of this pin in ECP and EPP mode..

EXTENSION FDD MODE: WP2

This pin is for Extension FDD B; the function of this pin is the same as the
WP pin of FDC. It is pulled high internally.

EXTENSION. 2FDD MODE: WP2

This pin is for Extension FDD A and B; the function of this pin is the same
as the WP pin of FDC. It is pulled high internally.

Publication Release Date: May 2006
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Multi-Mode Parallel Port, continued.

SYMBOL PIN /10 FUNCTION

PD3 28 I/024¢ | PRINTER MODE: PD3

Parallel port data bus bit 3. Refer to description of the parallel port for
definition of this pin in ECP and EPP mode.

INt EXTENSION FDD MODE: RDATA2

This pin is for Extension FDD B; the function of this pin is the same as the
RDATA pin of FDC. lItis pulled high internally.

INt EXTENSION 2FDD MODE: RDATA2

This pin is for Extension FDD A and B; this function of this pin is the same
as the RDATA pin of FDC. Itis pulled high internally.

PD4 27 I/024¢ | PRINTER MODE: PD4

Parallel port data bus bit 4. Refer to description of the parallel port for
definition of this pin in ECP and EPP mode.

INt EXTENSION FDD MODE: DSKCHG2

This pin is for Extension FDD B; the function of this pin is the same as the
DSKCHG pin of FDC. It is pulled high internally.

INt EXTENSION 2FDD MODE: DSKCHG2

This pin is for Extension FDD A and B; this function of this pin is the same
as the DSKCHG pin of FDC. It is pulled high internally.

PD5 26 /024t | PRINTER MODE: PD5

Parallel port data bus bit 5. Refer to description of the parallel port for
definition of this pin in ECP and EPP mode.

EXTENSION FDD MODE: This pin is a tri-state output.
EXTENSION 2FDD MODE: This pin is a tri-state output.

PD6 24 I/024¢ | PRINTER MODE: PD6

Parallel port data bus bit 6. Refer to description of the parallel port for
definition of this pin in ECP and EPP mode.

- EXTENSION FDD MODE: This pin is a tri-state output.
OD24 | EXTENSION. 2FDD MODE: MOA?2

This pin is for Extension FDD A its function is the same as the MOA pin
of FDC.

PD7 23 I/024¢ | PRINTER MODE: PD7

Parallel port data bus bit 7. Refer to description of the parallel port for
definition of this pin in ECP and EPP mode.

EXTENSION FDD MODE: This pin is a tri-state output.
OD24 | EXTENSION 2FDD MODE: DSA2

This pin is for Extension FDD A, its function is the same as the DSA pin
of FDC.

-14
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4.6 FDC Interface

SYMBOL PIN 110 FUNCTION
DRVDENO 2 OD24 | Drive Density Select bit 0.
DRVDEN"1 3 OD24 | Drive Density Select bit 1.
GP10 Alternate Function 1: General purpose I/O port 1, bit 0. It can be configured
(IRQIN1) as an interrupt channel.
P12 Alternate Function 2: Keyboard P12 1/O port.
DSRC Alternate Function 3: DSR input of UART C [W83977AF only]
HEAD 5 OD24 ggiliselect. This open drain output determines which disk drive head is

Logic 1 = side 0; Logic 0 = side 1

WE 9 OD24 | Write enable. An open drain output.

m 10 OD24 | Write data. This logic low open drain writes precompensation serial data to
the selected FDD. An open drain output.

ﬁ 11 OD24 | Step output pulses. This active low open drain output produces a pulse to
move the head to another track.

FR 12 OD24 | Direction of the head step motor. An open drain output.

Logic 1 = outward motion; Logic 0 = inward motion

MOB 13 | OD24 | Motor B On. When set to 0, this pin enables disk drive 1. This is an open
drain output.

DSA 14 | OD24 | Drive Select A. When set to 0, this pin enables disk drive A. This is an open
drain output.

DSB 15 | OD24 | Drive Select B. When set to 0, this pin enables disk drive B. This is an open
drain output.

MOA 16 | OD24 | Motor A On. When set to 0, this pin enables disk drive 0. This is an open
drain output.

—DSKCHG 4 INcs | Diskette change. This signal is active low at power on and when the diskette
is removed. This input pin is pulled up internally by a 1 K _ resistor, which can
can be disabled by bit 7 of LO-CRFO0 (FIPURDWN).

RDATA 6 INcs | The read data input signal from the FDD. This input pin is pulled up internally
by a1 K resistor, which can be disabled by bit 7 of LO-CRFO (FIPURDWN).
W 7 INcs | Write protected. This active low Schmitt input from the disk drive indicates

that the diskette is write-protected. This input pin is pulled up internally by a 1
K resistor, which can be disabled by bit 7 of LO-CRFO (FIPURDWN).

TRAKO 8 INcs | Track 0. This Schmitt-triggered input from the disk drive is active low when
the head is positioned over the outermost track. This input pin is pulled up
internally by a 1 K resistor, which can be disabled by bit 7 of LO-CRFO
(FIPURDWN).

INDEX 17 INcs | This Schmitt-triggered input from the disk drive is active low when the head is
positioned over the beginning of a track marked by an index hole. This input
pin is pulled up internally by a 1 K resistor, which can be disabled by bit 7 of
LO-CRFO (FIPURDWN).
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4.7 KBC Interface

SYMBOL PIN /0 FUNCTION
KDATA 59 I/OD1ey | Keyboard Data
MDATA 60 I/OD16y | PS2 Mouse Data
KCLK 67 I/OD16y | Keyboard Clock
MCLK 68 I/OD16y | PS2 Mouse Clock
GA20 56 OUT12t | CR2A bit6= 0 (default): Keyboard GATE A20 (P21) Output.
GP11 1/012¢ CR2A bit6= 1: General purpose /O port 1, bit 1. It can be
(IRQIN2) configured as an interrupt channel.
KBRST 57 OUT12t | CR2A bit7= 0 (default): Keyboard Reset (P20) Output.
GP12 /012t CR2A bit7= 1. General purpose /O port 1, bit 2. It can be
(WDTO, configured as watchdog timer output or IRRX (SINC if UART C is
IRRX) used as a simple serial port [W83977AF only] ) input.
KBLOCK 58 IN16tu CR2B bit0= 0 (default): Keyboard KINH (P17) Input.
GP13 /016ty | CR2B bit0= 1: General purpose I/O port 1, bit 3. It can be
(PLEDO, configured as watchdog timer output or IRTX (SOUTC if UART C
IRTX) is used as a simple serial port [W83977AF only] ) output.

4.8 RTC Interface

SYMBOL PIN I} FUNCTION
VBAT 64 RTC battery voltage input
XTAL1 63 INC RTC 32.768Khz Clock Input
XTAL2 61 Ost RTC 32.768Khz Clock Output

4.9 POWER PINS

VCC 20,55, +5V power supply for the digital circuitry
85,115

GND 25,62, Ground
90,120

-16
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5. FDC FUNCTIONAL DESCRIPTION

5.1 W83977F/G and W83977AF/AG FDC

The floppy disk controller of the W83977F/G, W83977AF/AG integrates all of the logic required for
floppy disk control. The FDC implements a PC/AT or PS/2 solution. All programmable options default
to compatible values. The FIFO provides better system performance in multi-master systems. The
digital data separator supports up to 2 M bits/sec data rate.

The FDC includes the following blocks: AT interface, Precompensation, Data Rate Selection, Digital
Data Separator, FIFO, and FDC Core.

511 AT interface

The interface consists of the standard asynchronous signals: RD, WR, A0-A3, IRQ, DMA control,
and a data bus. The address lines select between the configuration registers, the FIFO and
control/status registers. This interface can be switched between PC/AT, Model 30, or PS/2 normal
modes. The PS/2 register sets are a superset of the registers found in a PC/AT.

51.2  FIFO (Data)

The FIFO is 16 bytes in size and has programmable threshold values. All command parameter
information and disk data transfers go through the FIFO. Data transfers are governed by the RQM and
DIO bits in the Main Status Register.

The FIFO defaults to disabled mode after any form of reset. This maintains PC/AT hardware
compatibility. The default values can be changed through the CONFIGURE command. The advantage
of the FIFO is that it allows the system a larger DMA latency without causing disk errors. The following
tables give several examples of the delays with a FIFO. The data are based upon the following
formula:

THRESHOLD # x (1/DATA/RATE) *8 - 1.5 uS = DELAY

FIFO THRESHOLD MAXIMUM DELAY TO SERVICING AT 500K BPS
Data Rate
1 Byte 1x16 uS-1.5uS =14.5uS
2 Byte 2x16 uS-1.5uS =30.5uS
8 Byte 8x16 uS-1.5uS=6.5uS
15 Byte 15 %x 16 uS-1.5uS =238.5uS
FIFO THRESHOLD MAXIMUM DELAY TO SERVICING AT 1M BPS
Data Rate
1 Byte 1x8uS-15uS=6.5uS
2 Byte 2x8uS-15uS=145uS
8 Byte 8x8uS-15uS=625uS
15 Byte 15x8uS-15uS=118.5uS

Publication Release Date: May 2006
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