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1 Introduction

1.1 Description

specification defined in PCI Local Bus Specification and defines the new 32-bit PC
32-bit data transfers at 33 MHz. The PCI1410 supports both 16-bit and CardBus P
as required.

The PCI1410 is compliant with the PCI Local Bus Specification, and its PCI intetface c ct as either a PCI master
device or a PCI slave device. The PCI bus mastering is initiated during 16-bit P DMA transfers or CardBus
PC Card bridging transactions. The PCI1410 is also compliant with the latest PCI Bus Power Management Interface
Specification and PCI Bus Power Management Interface Specification for PCI to CardBus Bridges.

al W|tho@external buffering. The PCI1410 is
trollers. The PCI1410 internal data path logic
r maximum performance. Independent
ce level with sustained bursting. The
e system-bus utilization.

All card signals are internally buffered to allow hot insertion and re
register compatible with the Inteldd 82365SL-DF and 82365SL ExC

buffering and a pipeline architecture provide an unsurpasse
PCI1410 can also be programmed to accept fast posted wrj

rallel PCI, parallel ISA, serialized ISA, and
serialized PCI. Furthermore, general-purpose inputs and,eutpu e provided for the board designer to implement
sideband functions. Many other features designed into t Cl1410, such as socket activity light-emitting diode (LED)
outputs, are discussed in detail throughout the design’ gpecification.

An advanced complementary metal-oxide semiconductor (CMOS) process achieves low system power consumption
while operating at PCI clock rates up to 33 MHz—%evyeral low-power modes enable the host power management
system to further reduce power consumption.

1.2 Features

The PCI1410 supports the following f r
*  Ability to wake from D35t and D3¢q|qg
¢ Fully compatible with the Intel 430TX (Mobile Triton II) chipset

e A l44-terminal low-profile Q@ (PGE), 144-terminal MicroStar BGAD ball grid array (GGU) package, or
y BGAO (GHK) package

aximize data throughput on the PCI bus and the CardBus bus

interrupts, parallel ISA IRQ and parallel PCI interrupts, serial ISA IRQ with parallel PCI
serial ISA IRQ and PCl interrupts

Tl is a trademark of Texas Instruments.

MicroStar BGA is a trademark of Texas Instruments.

Intel is a trademark of Intel Corporation.

Other trademarks are the property of their respective owners.



e Serial EEPROM interface for loading subsystem ID and subsystem vendor ID

< Pipelined architecture allows greater than 130-Mbps sustained throughput from CardBus to PCI and from
PCI to CardBus

* Interface to parallel single-slot PC Card power interface switches like the TI TPS2211
« Up to five general-purpose I/Os
e Programmable output select for CLKRUN

e Five PCI memory windows and two 1/0O windows available to the 16-bit PC Card g

e Two I/O windows and two memory windows available to the CardBus socket
e Exchangeable card architecture (ExCA) compatible registers are mapped i mory-and 1/0O space
* Intel 82365SL-DF and 82365SL register compatible

e Distributed DMA (DDMA) and PC/PCI DMA

* 16-Bit DMA on the PC Card socket

« Ring indicate, SUSPEND, PCI CLKRUN, and CardBus CCLKRUN

&

e Socket activity LED pins
* PCI bus lock (LOCK)
e Advanced submicron, low-power CMOS technology

* Internal ring oscillator

1.3 Related Documents

« Advanced Configuration and Power Interface (ACPI) Specification (Revision 2.0)
« PCI Bus Power Management Interface Spécification (Revision 1.1)

for PCI to CardBus Bridges (Revision 0.6)

< PCI Bus Power Management Interface Specifica

* PCI Local Bus Specification (Revisio
« PCI Mobile Design Guide (Revisi
* PCl14xx Implementation Guide for D3
e 1997 PC Card Standard

« PCO98 Q
« PC99
e Serialized IRQ Su ystems (Revision 6)

1.4 Ordering Infor '

ORDERING NUMBJZ‘%\ NAME VOLTAGE PACKAGE

PCI1410 FC/Card Controller 3.3-V, 5-V tolerant I/0Os 144-terminal LQFP
144-terminal PBGA
209-terminal PBGA

1-2



2 Terminal Descriptions
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Figure 2-1. PCl-to-CardBus Terminal Diagram
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Figure 2-3. GGU Package Terminal Diagram
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Figure 2—4. Package Terminal Diagram

al a signrz?ts for the 144-terminal PGE CardBus and 16-bit PC Card signal names.
nal assignments for the 209-terminal GHK CardBus and 16-bit PC Card signal names.
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Table 2-1. CardBus and 16-Bit PC Card Signal Names by GGU Terminal Number

SIGNAL NAME SIGNAL NAME SIGNAL NAME SIGNAL NAME
TERM. [———— TERM. [———— TERM. [———— TERM. [————
NO. US 16-BIT NO. SUS 16-BIT | NO. US 16-BIT | NO. US 16-BIT
Al |REQ REQ C11 |CGNT WE G10 |cCAD11 OE L4 GND/ GND
A2 |CRSVD |DATA2 c12 |CSTOP |ADDR20 | G11 |capio |CE2 L5 [aps \ “japg
A3 |cAD28 DATAS C13 |CPERR |ADDR14 | G12 |cCAD9 ADDR10 | L6 [¥ch. vee
A4 |cCcD2 cD2 D1 |AD27 AD27 G13 |Vcees | Veces L7_{Ap2~ . [AD2
A5 [CSERR |WAIT D2 |[AD28 AD28 H1 [PcLK PCLK L(é RIN hJT/ RI_OUT/
PM PME
A6 |cap26  |ADDRO D3 |GND GND H2 |GND GND Lo~ | Veef vee
A7 |Vccee | Veces D4 |AD29 AD29 H3 |AD19 AD19 / [ 110" |MFUNC4 [MFUNC4
A8 |CAD23 |ADDR3 D5 |CCLKRUN [wp | H4 |AD18 AD18 \yysuspEND SUSPEND
(I01S16)
A9 |CAD21  |ADDRS D6 |CINT READY | Hio [caD7 DATA7 L12 |ccbi cb1
(REQ)
Al0 |[capie  |ADDR25 p7 |cab2s  |AaDDR1 | H11 |vee vee L13 [cADo DATA3
All |CC/BE2Z |ADDR12 p8 [cap22  [ADDR4 | H12 [capg), | |patals’ | m1 [SERR SERR
A12 [CIRDY ADDR15 D9 |cvs2 vs2 H13 |C /Eﬁ)\ CE1) M2 [PAR PAR
A13 [CTRDY |ADDR22 D10 |cAD17  |ADDR24 | Jr. }AD17 | Ap17 M3 |AD14 AD14
BL |GNT GNT D11 |CBLOCK |ADDR19 | J2, [ADle_ ‘}AD16 M4 |AD11 AD11
B2 |CAD31 | DATA10 D12 |Vce vee 33 (|ciBEz ) | ciBE2 M5 [ADs ADS
B3 |CAD29 DATA1 D13 |CPAR ADDR13 [ Ja\ |FRAME |[FRAME | M6 [AD6 AD6
B4 |Vcc Vee E1 [C/BE3 C/BE3 /10 CAD3 DATA5 M7 | AD4 AD4
B5 |CAUDIO [BVD2 E2 |AD24 AD24 Ji1  |caps DATA13 | M8 [GND GND
(SPKR)
B6 |GND GND E3 |AD25 Ap25) | 312 [caps DATAG M9 [SPKROUT | SPKROUT
B7 |cc/BEZ |REG E4 |AD26 Ab26 | )J13 [crsvD |DATA14 | m10 |GRST GRST
B8 |CREQ INPACK E10 |CRSVD . |ADDR18/|/ K1 [iRDY IRDY M11 |MFUNC6 |MFUNC6
B9 |CRST RESET Enn |ccBEL\ JADDRs | k2 |vce vee M12 |VPPD1  |VPPD1
B10 |CAD18 [ADDR? E12 [CAD16  JADDR17 | K3 [TRDY TRDY M13 [vccpbr | veepi
B1l |CFRAME |ADDR23 E13 |cADI4— | ADDR9 K4 |AD12 AD12 N1 |C/BEL CIBE1
B12 |CCLK ADDR16 F1 [AD22 AD22 K5 [AD10 AD10 N2 |AD15 AD15
B13 |CDEVSEL |ADDR21 F2 |AD23 AD23 K6 |AD7 AD7 N3 [AD13 AD13
Cl1 [AD30 AD30 F3 | Vce Vce K7 |AD1 AD1 N4 | Vcep Vcep
c2 |AD31 AD31 |~ Fa ] IDSEY IDSEL k8 [mFunco |MFunco | N5 | c/BEO C/BEO
C3 |CAD30 DATA9 é/>\D15 IOWR K9 |MFUNC2 |MFUNC2 | N6 |AD5 AD5
c4 |cap27 DATAO FiaN\Jcap12  [ADDR11 | k10 |caD2 DATALL | N7 [AD3 AD3
c5 |cSTSCHG |BVD1 F12 | enD GND K11 [GND GND N8 | ADO ADO
(STSCHG
c6 |cvsi VSE-_~ F13 | caD13 IORD K12 |cAD1 DATA4 N9 |MFUNC1 [MFUNC1
c7 |cap2a  |ADBR2 Gl |[veep veep K13 |CAD4 DATA12 | N10 [MFUNC3 |MFUNC3
cs8 |vee \Vee G2 |[AD21 AD21 L1 |DEVSEL |DEVSEL | N11 |MFUNC5 [MFUNC5
co [cap2o “-|ADRRE G3 |AD20 AD20 L2 [sSToP STOP N12 |VPPDO  |VPPDO
c10 |GND GND~/ G4 |PRST PRST L3 |PERR PERR N13 [VCCDoO |VvccDo
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Table 2-2. CardBus and 16-Bit PC Card Signal Names by PGE Terminal Number

SIGNAL NAME SIGNAL NAME SIGNAL NAME SIGNAL NAME
TERM. [———— TERM. [———— TERM. [——— TERM. [————

NO. | ‘gus | 16BIT | NO. BUS 16-BIT | NO. BUS 16-BIT | NO. s 16-BIT
1 REQ REQ 37 |c/BEL C/BE1 73 |vccDo VCCDO 109 %\N ADDR22
2 |GNT GNT 38 |AD15 AD15 74 |Vccb1l | vcebi 110 "ADDR15
3 AD31 AD31 39 |AD14 AD14 75 |CCD1 CD1 111 {CERAME™. | ADDR23
4 |AD30 [AD30 40 |AD13 AD13 76 | CADO DATA3 112_|Ce/BE2 | ADDR12
5 [aAD29  |AD29 41 |ADI12 AD12 77 |caD2 DATALL | 713 [cAD17/ |ADDR24
6 |onD GND 42 | GND GND T ED GND 114 [GnD GND
7 |AD28  |AD28 43 |AD11 AD11 79 |cADp1 DATA4 115 [CAD18 ADDR?

8 |AD27 |AD27 44 |Veep Veep 80 |CAD4 DATA12 146, | CAD19 ADDR25
9 [aD26 [AD26 45 [ AD10 AD10 81 |[cAp3 DATAS \ | 117) [cvs2 Vs2

10 |AD25  |AD25 46 | AD9 AD9 82 |CAD6 DATA13-_| 118 [CAD20 ADDRG6
11 |AD24  |AD24 47 |AD8 ADS 83 |cCAD5 DATA6 119 |CRST RESET
12 |c/BE3 [c/BE3 48 | C/BEO C/BEO 84 |CRSVD |DATA14 120 |cAD21 ADDRS5
13 |IDSEL  |IDSEL 49 |[AD7 AD7 85 |CAD? DATAT, 121 |CAD22 ADDRA4
14 Vce Vce 50 Vce Vce 86 V(;,é Vee 122 | Vcce Vce
15 [AD23  [AD23 51 [AD6 AD6 87 |cabs |\ \ [patals | 123 [CREQ INPACK
16 |AD22  |AD22 52 |AD5 AD5 88~ |cc/BEo) | CEL 124 |CAD23 ADDR3
17 |Ap21  |AD21 53 | AD4 AD4 89 fcabe. “|ADDR10 | 125 |CCciBE3 |REG
18 |Veep | Veep 54 | AD3 AD3 90\ [vedes’ [veces | 126 |veces  |Veces
19 |AD20  |AD20 55 [AD2 AD2 91 [cADio  [CE2 127 |cAD24 ADDR?2
20 |[PRST [PRST 56 |AD1 AD1 92 |[capi1 |OE 128 |CAD25 ADDR1
21 |pPcLk  [PCLK 57 | ADO ADO 93 |[cAp13  |IORD 129 |CAD26 ADDRO
22 |GND GND 58 |GND GND 94 |GND GND 130 |GND GND
23 [AD19  [AD19 59 |RI_OUT/ / 95 |[cAD12 |ADDRI11 | 131 [cvsi Vs1

PME E
24 |AD18  [AD1s 60 | MFUNCO W 9 [cAD15 |IOWR 132 |CINT READY
(IREQ)

25 |AD17 AD17 61 | MFUNCI MEUNCl 97 |cAD14 ADDR9 133 |CSERR | WAIT

26 |AD16  [AD16 62 |SPKROUT |SPKROUT [ 98 |CAD16 |ADDR17 | 134 |CAUDIO |[BVD2
(SPKR)

27 |c/BE2 |[c/BE2 63 | Veel vée 99 |CC/BEL |ADDRS 135 |CSTSCHG |BVDL
(STSCHG/RI)

28 |FRAME [FRAME | 64\ [MFunc2 |MFuNc2 | 100 [cRsvD [ADDR18 | 136 [CCLKRUN [wp (i0IS16)
29 |IRDY  |IRDY 'WIFUNC3 |MFUNC3 | 101 |CPAR ADDR13 | 137 |CCD2 CD2
30 |vee vee 66| GRST GRST 102 |Vee Vee 138 | Vce vee
31 |TRDY |TRDY( \|™67 |MFUNC4 |MFUNC4 | 103 |CBLOCK [ADDR19 | 139 [cAD27 DATAO
32 |DEVSEL [D 68 |[MFUNC5 |MFUNC5 | 104 |CPERR |ADDR14 | 140 |cAD28 DATA8
33 |SToP [sTOP.\|~.69 |[MFUNCe [MFunce | 105 [CSTOP [ADDR20 | 141 [cAD29 DATAL
34 |PERR (RERR_ |\ 70 [SUSPEND [SUSPEND | 106 [CGNT WE 142 | CAD30 DATA9
35 |SERR/{SERR 71 | VPPDO VPPDO 107 |CDEVSEL [ADDR21 | 143 |CRSVD DATA2
36 [PAR~ O\ [P 72 |vPPD1  |vPPD1 108 |cCCLK ADDR16 | 144 |cAD31 DATA10
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Table 2-3. CardBus and 16-Bit PC Card Signal Names by GHK Terminal Number

TERM. SIGNAL NAME TERM. SIGNAL NAME TERM. SIGNAL NAME
NO. CARDBUS 16-BIT NO. CARDBUS 16-BIT NO. CARDBUS 16-BIT
A4 |NC NC E9 [cAaD29 DATA1 H17 |cAD11 OE
A5 |NC NC E10 [CSTSCHG BVDL(STSCHG/RI) | H18 |cCAD10 1=
A6 |NC NC E1l [GND GND H19 |veces [ ~[Vec
A7 |NC NC E12 |CREQ INPACK J1 |aD31 AD3L,
A8 |cAD30 DATA9 E13 [cvs2 Vs2 J2  |AD30 AD30
A9 |ccpz CD2 E14 |CFRAME ADDR23 33 [AD29 [\ [AD29
A0 |CINT READY(IREQ) | E17 |CDEVSEL ADDR21 55 |enD\ N/ [eND
A1l |CAD24 ADDR?2 E18 [CSTOP ADDR20 J6 {AD28 AD28
Al2 |Vcees Veees E19 |CBLOCK ADDR19 14/ [ cciBEO CE1
Al3 |Vce vee F1 |NC NC J15\ ['capg/ / ADDR10
Al4 |CAD20 ADDR6 F2 [nC NC a7 DATA15
A15 [GND GND F3 |[NC NC 8 |vee vee
A16 |CTRDY ADDR22 F5 |NC NC J19 [cAD7 DATA7
B5 |NC NC F6 |NC NC ki./| AD27 AD27
B6 |NC NC F7 [nc NC K2 | AD26 AD26
B7 [NC NC F8 [NC N k3 [AD25 AD25
B8 |CRSVD DATA2 Fo |[caD2s DATAS> K5 |AD24 AD24
B9 [vee vee F10 |CCLKRUN WH(IBIS16) K6 |C/BE3 C/BE3
B10 |CSERR WAIT F11 |cvsi vst /) K14 |CRSVD DATA14
B1l |[CAD25 ADDR1 F12 [CRsST | RESET K15 |CAD5 DATAG
B12 |cc/BE3 REG F13 |cCC/BE2 ADDR12 K17 |cAD6 DATA13
B13 |CAD22 ADDR4 Fl14 |CPERR ADDR14 K18 |CAD3 DATAS
B14 |[cApi9 ADDR25 F15 |[CGNT WE K19 |cAD4 DATA12
B15 |CAD17 ADDR24 F17 |vee! ( Vee L1 |IDSEL IDSEL
cs |NC NC F18 |CRSVD ADDR18 L2 |vee vee
c6 |NC NC F19 |CC/BEL ADDRS L3 |AD23 AD23
c7 |nc NC G1,|NC NC L5 [AD21 AD21
cs |cab31 DATA10 G2 [NC__ NC L6 |AD22 AD22
co |cap27 DATAO G3 |NC ) NC L14 |[cAD1 DATA4
c10 |cAubio BVD2(SPKR) G5 [NC NC L15 [GND GND
Cll |CAD26 ADDRO G6 |NC NC L17 |cAD2 DATA1L
c12 |cAp23 ADDR3 G14~/| CAD16 ADDR17 L18 |cADoO DATA3
c13 |cap21 ADDRS5 615 |cPar ADDR13 L19 |cco1 CD1
c14 |[capis ADDRY ™ G17 |caDi4 ADDR9 M1 |Vcep Veep
c15 |CIRDY ADDR15 G18 |CAD15 IOWR M2 |AD20 AD20
D1 |NC NG\ G19 |CAD12 ADDR11 M3 |PRST PRST
D19 |[ccLk [ ADDR16 H1 [GNT GNT M5 | GND GND
E1 [NC @Q H2 |REQ REQ M6 | PCLK PCLK
E2 |NC -NC H3 |NC NC M14 |NC NC
E3 |NC NC H5 | NC NC M15 [NC NC
E6 |NC NE H6 |NC NC M17 |NC NC
E7 [NC NC Hi4 |cAD13 1ORD M18 | VCCDO VCCDO
E8 |NC NC H15 |GND GND M19 |VvCCD1 VCCD1
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Table 2-3. CardBus and 16-Bit PC Card Signal Names by GHK Terminal Number (Continued)

TERM. SIGNAL NAME TERM. SIGNAL NAME TERM. SIGNAL NAME
NO. CARDBUS 16-BIT NO. CARDBUS 16-BIT NO. CARDBUS 16-BIT
N1 [AD19 AD19 R1L |TRDY TRDY u1is |NC NC
N2 |AD18 AD18 R2 |SToP STOP vs [ap12 [ [aD12
N3 |AD17 AD17 R3 |SERR SERR ve |veep [~ Vedp
N5 |IRDY IRDY R6 |AD14 AD14 v7 | AD7 [ AD7
N6 |AD16 AD16 R7 |AD10 AD10 ve [Apd_ O AD4
N14 |NC NC RS |AD6 AD6 vo [ADi | [AD1
N15 |NC NC R [GND GND vio [MEUNCL/ /) | MFUNCI
N17 |NC NC R10 |Vce Vel Vil [GRST GRST
N18 |NC NC R11l |MFUNC6 MFUNC6 V12 [vRPDO VPPDO
N19 |NC NC R12 |NC NC w13 | NE NC
P1 |cBE2 C/BE2 R13 [NC NC V14 |NC NC
P2 |FRAME FRAME R14 |NC NC V15 |NC NC
P3 |Vce vee R17 [NC NC w4 | C/BEL C/BE1L
Ps |PERR PERR R18 |NC NC ws |enD GND
P6 |DEVSEL DEVSEL R19 [NC NC w6 |AD9 AD9
P7 |AD13 AD13 T1 [PAR LPAR w7 |vee vee
P8 |ADs ADS T19 [NC ENC ws [AD3 AD3
P9 |RI_OUT/PME [RI_OUT/PME us |AD15 ADE\ w9 | AD2 AD2
P10 |MFUNC2 MFUNC2 Ue |AD11 D11/ ) W10 |MFUNCO MFUNCO
P11 |MFUNCS MFUNCS5 U7 |c/BEO BEO Wil |MFUNC3 MFUNC3
P12 [NC NC us |[ADs AD5 W12 |SUSPEND SUSPEND
P13 [NC NC U9 |[Apo ADO w13 [NC NC
P14 [NC NC U0 | SPKROUT SPKROUT wi4 [NC NC
P15 [NC NC ull | MFUNCA \ MFUNC4 wis [NC NC
P17 [NC NC vz [veep1 / / VPPD1 W16 |NC NC
P18 |NC NC BENDE NC
P19 |NC NC u14 NC
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Table 2-4. CardBus PC Card Signal Names Sorted Alphabetically to GGU/PGE/GHK Terminal Number

TERM. NO. TERM. NO. TERM. NO.
SIGNAL NAME [~ == SIGNAL NAME [————T— ——T = SIGNAL NAME |————T - —T oc
ADO N8 57 U9 |CAD11 G10 92 H17 |CRST B9 119 F12
AD1 K7 56 vo |cap12 F11 95 G19 |CRSVD A2 (143 | BB
AD2 L7 55 wo |cab13 F13 93 H14 |CRSVD E1¢ | 00| F18
AD3 N7 54 ws [cap14 E13 97 G17 |CRsvD A3\ sa| kg
AD4 M7 53 ve |capis F10 96 G18 |CSERR a5~} 133 | B10
AD5 NG 52 us [caDie E12 98 Gl4 |cCsToP [{ ci2\ | 105 | E18
ADG M6 51 RS [cAD17 D10 | 113 | B15 |CSTSCHG Nc5 /| 135 | E10
AD7 K6 49 v7 |capis B10 | 115 | ci4 [CTRDY A3 | 100 | A6
ADS M5 47 P8 |cAD19 A0 | 116 | B14 [cvsi [ [ )\ C6 131 | Fu
AD9 L5 46 w6 |cAD20 co us [ A4 [cvs2 \ /D9 17 | E13
AD10 K5 45 R7 |cAD21 A9 120 | ci13 |DEVSEL L1 32 P6
AD11 M4 43 U6 | CAD22 D8 121 | B13 |[FRAME 4 28 P2
AD12 K4 41 vs |cab23 A8 124 | c12 |GND D3 6 A15
AD13 N3 40 P7 |caD24 c7 127 | ad1) [eND H2 22 Ell
AD14 M3 39 R6 |CAD25 D7 128 |/B11 \|GND, L4 42 H15
AD15 N2 38 Us |caD26 As  |“120 | cu) [ghbd M8 58 J5
AD16 J2 26 N6 |CAD27 c4 139~ [~co \|@ND K11 78 L15
AD17 J1 25 N3 | cAD28 A3 140 9 [GND F12 94 M5
AD18 H4 24 N2 |cAD29 B3 41| E9 |GND cio | 14 RO
AD19 H3 23 N1 |CAD30 c3 142 A8 |GND B6 130 | ws
AD20 G3 19 M2 [cab31 B2/ /| 144 cs |GNT B1 2 H1
AD21 G2 17 Ls |caubio B85 | 134 | ci0 |GRsT M10 | 66 V11
AD22 F1 16 L6 |C/BEO K5 48 U7 | IDSEL F4 13 L1
AD23 F2 15 L3 |c/BEL [ (] N\ 87 w4 [IRDY K1 29 N5
AD24 E2 1 K5 |c/BE2 33/ )| 27 P1 | MFUNCO K8 60 | wio
AD25 E3 10 K3 |C/BE3 1 | 12 K6 | MFUNC1 N9 61 V10
AD26 E4 9 k2 |CBLOCK D11 | 103 | E19 [MFUNC2 K9 64 P10
AD27 D1 8 ki |ccBEo— _ |\ H13 88 J14 | MFUNC3 N10 65 | wii
AD28 D2 7 J6 | cc/BEL JE1 99 F19 |MFUNC4 L10 67 U1l
AD29 D4 5 J3 |cciBE2 A1l | 112 | F13 [mFuncs N1l 68 P11
AD30 c1 4 32| cciBE3 B7 125 | B12 |[MFUNCe M11 69 R11
AD31 c2 3 | a1 |ceor/ L12 75 L19 |[PAR M2 36 T1
CADO L13 76 | L18_|ccD2 A4 137 A9 [PcLk H1 21 M6
CAD1 K12 79,14 | cCLk B12 | 108 | D19 |PERR L3 34 P5
CAD2 k1o | 7z \[\L17 {CCLKRUN D5 136 | F10 |PRST G4 20 M3
CAD3 j0 | 8t K1g | CDEVSEL B13 | 107 | E17 |REQ AL 1 H2
CAD4 k13 /|80 |\ K19 |CFRAME B11 111 | E14 |RI_OUT/PME L8 59 P9
CAD5 J \83 K15 |CGNT cu | 106 | F15 [SERR M1 35 R3
CAD6 Ji 82 K17 |CINT D6 132 | A10 |SPKROUT M9 62 u10
CAD7 “H10 Y 85 J19 |CIRDY A2 | 10 | cis [STOP L2 33 R2
CADS H12 87 J17 |cPar D13 | 101 | G15 |SUSPEND L11 70 | w2
CAD9 G12 89 J15 | CPERR c13 104 F14 |TRDY K3 31 R1
CAD10 Gl1 91 H18 |CREQ B8 123 | E12 |vee F3 14 A13
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Table 2—4. CardBus PC Card Sighal Names Sorted Alphabetically to GGU/PGE/GHK
Terminal Number (Continued)

TERM. NO. TERM. NO. TERM. NO.

SIGNAL NAME SIGNAL NAME SIGNAL NAME
GGU | PGE | GHK GGU | PGE | GHK GeU_| PGE | GHK
vee K2 30 B9 |vce B4 | 138 | w7 [vce e~ [>e3 [ R0
Vee L6 50 F17 [Vcees Gz | 90 | A2 |veep e a8 M1
Vce H11 86 J18 | VcceB A7 126 H19 |[Vccep \NQ 44 V6
Vee p12 | 102 L2 [vccoo N13 [ 73 | mi8 |vPPDO W[ 71 | iz
Vee cs | 122 | p3 |vccpr Mz [ 74 | mio [veepr [ [ [wi2 | 72 | ui2

N
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Table 2-5. 16-Bit PC Card Signal Names Sorted Alphabetically to GGU/PGE/GHK Terminal Number

TERM. NO. TERM. NO. TERM. NO.

SIGNAL NAME  [orTmee T e | SIGNALNAME  [=—oq oo T SIGNALNAME [T oeeT o
ADO N8 | 57 | uo |ADDR11 Fir | 95 | G19 [GnD D3 | 6 | A1s
AD1 k7 | 56 | vo [ADDR12 A1l | 112 | F13 [GND H? 22 | En
AD2 7 | 55 | wo [ADDR13 D13 | 101 | G15 |GND (La | 42} His
AD3 N7 | 54 | ws |ADDR14 c13 | 104 | F14 |[GND me_ |88 | 5
AD4 M7 | 53 | vs8 [ADDR15 A12 | 110 | c15 [GND kit [\78 | Lis
AD5 N6 | 52 [ us |ADDR16 B12 | 108 | D19 [GND [( |2 [Toa | m5
ADG M6 | 51 | R8 |ADDR17 E12 | 98 | G14 |[GND | c1g/ | 14 | Ro
AD7 k6 | 49 | vz |ADDR18 E10 | 100 | F18 |GND —86 | 130 | ws
ADS Ms | 47 | P8 |ADDR19 pu [ 103 | Ew9 |[GNT [ [ €] BL 2 H1
AD9 5 | 46 | we [ADDR20 ci2 | 105 | E18 |GRST \ ~_ / /| wm10 | 66 | vii
AD10 ks | 45 | rR7 |ADDR21 B13 | 107 | E17 |IDSEL Fa | 13 [ L1
AD11 M4 | 43 | ue |ADDR22 A13 | 109 | A16 |INPACK B8 | 123 | E12
AD12 ks | 41 | vs |ADDR23 Bl | 111 | E14 |IORD F13 | 93 [ H14
AD13 N3 | 40 | P7 |ADDR24 p1o | 113 | g15 [1IOWRL/ Flo | 96 | 18
AD14 M3 | 39 | Re |ADDR25 A0 | 116 | B14\|IRDY, KL | 20 | N5
AD15 N2 | 38 | us |BvD1(STSCHGRI) | c5] 135 | E10, [ MFUNCO ks | 60 | wio
AD16 32 | 26 | N6 |BVD2(SPKR) B5 | 134 {.c10\|MFUNCL No | 61 | vio
AD17 a | 25 | N3 [c/BEO ns | (a8 [\ur, [mFunc2 Ko | 64 | P10
AD18 Ha | 24 | N2 [cBEL Nt [\3z_| Wwa [mFuncs N1O | 65 | wi
AD19 H3 | 23 | N1 |cBEZ 33 /| 27— P1 |MFUNC4 Lo | 67 | un
AD20 G3 | 19 | m2 |cBE3 Bl | 12 | k6 [MFUNCs N1l | 68 | Pu
AD21 g2 | 17 | 15 |cp1 ti2 | 75 | L19 |MFuNcs M1l | 69 | R11
AD22 F1 16 L6 |CD2 A4 | 137 | A9 |OE G10 | 92 | H17
AD23 F2 | 15 | L3 |cEL [ ( wig | 88 | J14 [PAR M2 | 36 | T1
AD24 e2 | 1 | ks [CE2 611 | o1 | Hi8 [PeLK HL | 21 | wme
AD25 E3 | 10 | k3 [DATAO c4 | 139 | co |PERR 3 | 34 [ ps
AD26 E4 | o k2 |pATAL B3 | 141 | EO |PRST Ga | 20 | m3
AD27 DL | 8 K1 |DATAZ A2 | 143 | B8 |READY(REQ) D6 | 132 | A10
AD28 D2 | 7 J6 | DATA3 )l Lz | 76 | L18 |REG B7 | 125 | B12
AD29 D4 | s J3 |DATA4 kKiz2 | 79 | L14 |REQ Al 1 H2
AD30 ct | 4 | j2 |oatas Ji0 | 81 | k18 |RESET Bo | 119 | F12
AD31 c2 3 b | DATAS J12 | 83 | k15 [RIouT/PME 8 | 59 | po
ADDRO A6 | 129 |\C11 | DATA7 H1o | 85 | J19 [SERR ML | 35 | R3
ADDR1 p7 | 128-] Bl | DATAS A3 | 140 | Fo |[sPkrouUT Mo | 62 | u1o
ADDR2 c7 |~127 | A11{DATA9 c3 | 142 | as |[STOP 2 | 33 | R2
ADDR3 A8 |\iz4_| c12 [DATAL0 B2 | 144 | c8 |SUSPEND Lt | 70 | w2
ADDRA4 D8 121\ B13 |DATALL Ko | 77 | L17 [TRDY K3 31 R1
ADDR5 a9 | 120 c13 |DATAL2 K13 | 80 | k19 [vee F3 | 14 | A13
ADDR6 So—| 118 | A14 [DATA13 m | s2 | K17 [vee k2 | 30 | B9
ADDR? B1o| 115 | c14 |paTAL4 u3 | 84 | k14 [vee e | s0 | F17
ADDRS Elr | 99 | F19 [pata1s H12 | 87 | 317 |vee H1l | 86 | Ji8
ADDRY E13 | 97 | G17 |DEVSEL L1 32 P6 |Vce D12 | 102 | L2
ADDR10 G2 | 89 | 315 [FRAME a | 28 | P2 [vee cs | 122 | p3
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Table 2-5. 16-Bit PC Card Signal Names Sorted Alphabetically to GGU/PGE/GHK
Terminal Number (Continued)

TERM. NO. TERM. NO. TERM. NO.

SIGNALNAME [T oo Tome | SOMALNAME  IoorTooe Tome | SOMALNAME oo To6e ome
Vee B4 | 138 | w7 [vcc Lo | 63 | R0 |Vs1 ree] 131 | Fu
VeeeB G13 | 90 | A12 |vcep c1 | 18 | M1 |Vs2 L fope P17 | E13
Veees A7 | 126 | H19 |vcep Na | a4 | ve [war As.| 133 | B10
VCCDO N13 | 73 | mis [vpPPDo N2 | 71 | vaz [wE ~cu | 106 | Fis
VCCD1 M13 | 74 | m19 |vpPD1 mMi2 | 72 | ui2 WP(|0|516X\) D5 | 136 | F10
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The terminals are grouped in tables by functionality (see Table 2—6 through Table 2-16), such as PCI system function
and power-supply function. The terminal numbers are also listed for convenient reference.

Table 2—6. Power Supply Terminals

TERMINAL
NUMBER DESCRIPTION
NAME
GGU PGE GHK A~

B6, C10, |6, 22,42, | Al5, E11,

D3, F12, 58, 78, H15, J5, . .
GND H2 K11 | 94,114, | L15, M5, Device ground terminals
L4, M8 130 R9, W5

B4,C8, | 14,30, | A13, B9,
v D12, F3, | 50,86, | F17,J18,
cc H11, K2, |102,122, | L2, P3,

Power supply terminal for core logic (3.3 V)

L6 138 w7
Vceep | A7, G13 | 90,126 | A12, H19 | Clamp voltage for PC Card interface. Matches card sig}»@\g’eﬁ%onment, 5Vor33V.
Vcal L9 63 R10 Clamp voltage for interrupt subsystem interface and miscellaneous I/O, 5V or 3.3 V

Vcep G1, N4 18, 44 M1, V6 | Clamp voltage for PCI signaling, 5V or 3.3 V

Table 2—-7. PC Card Power Switch Tﬁjﬁinals Q

TERMINAL
NUMBER 1/O DESCRI
GGU | PGE | GHK

VCCDO | N13 | 73 | M18 O | Logic controls to the TPS2211 PC C%&@w% i%n‘ace switch to control AVCC.

NAME

VCCD1 | M13 74 M19

VPPDO | N12 71 V12
VPPD1 | M12 72 Uiz

(0] Logic controls to the TPS2211 Card power interface switch to control AVPP.

Table 2-8. PCI %tem Terminals

TERMINAL
NUMBER 110 DESCRIPTION
GGU | PGE | GHK

NAME

Global reset. When the global reset is asserted, the GRST signal causes the PCI1410 to place all
output buffers in ahigh-impedance state and reset all internal registers. When GRST is asserted, the
in_its default state. For systems that require wake-up from D3, GRST will
normally be asse during initial boot. PRST should be used following initial boot so that PME
context is retained when transitioning from D3 to DO. For systems that do not require wake-up from
D3, GRST should be tied to PRST.

hen the SUSPEND mode is enabled, the device is protected from the GRST, and the internal
registers a<r’é>preserved. All outputs are placed in a high-impedance state.

GRST M10 66 Vil |

PCLK H1 21 M6 | ;Qﬁ%clock. PCLK provides timing for all transactions on the PCI bus. All PCI signals are sampled

meset. When the PCI bus reset is asserted, PRST causes the PCI1410 to place all output buffers
in igh-impedance state and reset internal registers. When PRST is asserted, the device is
completely nonfunctional. After PRST is deasserted, the PCI1410 is in a default state.

hen the SUSPEND mode is enabled, the device is protected from the PRST, and the internal
registers are preserved. All outputs are placed in a high-impedance state.

W ing edge of PCLK.
PRST G4 20 Méi

2-12




Table 2-9. PCIl Address and Data Terminals

TERMINAL
NUMBER /10 DESCRIPTION
NAME
GGU | PGE | GHK
AD31 C2 3 J1
AD30 C1 4 J2
AD29 D4 5 J3
AD28 D2 7 J6
AD27 D1 8 K1
AD26 E4 9 K2
AD25 E3 10 K3
AD24 E2 11 K5
AD23 F2 15 L3
AD22 F1 16 L6
AD21 G2 17 L5
AD20 G3 19 M2
AD19 H3 23 N1
AD18 H4 24 N2
AD17 i 25 N3 PCI address/data bus. These signals make up the multiplexed PCI address and data bus on the
AD16 J2 26 N6 - . . : ) )
I/0 | primary interface. During the address phase of a primayy bus PCI cycle, AD31-ADO contain a 32-bit
AD15 N2 38 uS address or other destination informatio ring the éa phase, AD31-ADO contain data.
AD14 M3 39 R6 ' '
AD13 N3 40 P7
AD12 K4 41 V5
AD11 M4 43 ueé
AD10 K5 45 R7
AD9 L5 46 W6
AD8 M5 47 P8
AD7 K6 49 V7
AD6 M6 51 R8
AD5 N6 52 us
AD4 M7 53 V8
AD3 N7 54 w8
AD2 L7 55 W9
AD1 K7 56 V9
ADO N8 57 u9
PCI bu mﬁanlfg/yd/byte enables. These signals are multiplexed on the same PCI terminals.
C/BE3 E1l 12 K6 During t ddress phase of a primary bus PCI cycle, C/BE3—-C/BEO define the bus command.
C/@ J3 27 P1 /o During the data phase, this 4-bit bus is used as byte enables. The byte enables determine which
C/BE1 N1 37 w4 b full 32-bit data bus carry meaningful data. C/BEO applies to byte 0 (AD7-ADO),
C/BEO N5 48 u7 C/BE1 applies-tobyte 1 (AD15-AD8), C/BE2 applies to byte 2 (AD23-AD16), and C/BE3 applies
to byte 3 (AD3 D24).
PCI bus parity. In all PCI bus read and write cycles, the PCI1410 calculates even parity across the
AD31-ADO0 and C/BE3-C/BEOQ buses. As an initiator during PCI cycles, the PCI1410 outputs this
PAR M2 36 T1 I/ paritysindicator with a one-PCLK delay. As a target during PCI cycles, the calculated parity is
{;r&lred to the initiator parity indicator. A compare error results in the assertion of a parity error
ERR).




Table 2-10. PCI Interface Control Terminals

TERMINAL
NUMBER 110 DESCRIPTION
NAME
GGU | PGE | GHK

PCI device select. The PCI1410 asserts DEVSEL to claim a PCI cycle as the targét device. As a PCI

DEVSEL L1 32 P6 I/O | initiator on the bus, the PCI1410 monitors DEVSEL until a target responds. }f no\target responds
before timeout occurs, then the PCI1410 terminates the cycle with an initiat m
PCI cycle frame. FRAME is driven by the initiator of a bus cycle. FRAME is assert to'indicate that

FRAME J4 28 P2 I/O | a bus transaction is beginning, and data transfers continue while this signatis ass . When FRAME
is deasserted, the PCI bus transaction is in the final data phase. m
PCI bus grant. GNT is driven by the PCI bus arbiter to grant the PCI14 O\age?‘o the PCI bus after

GNT Bl 2 H1 | the current data transaction has completed. GNT may or may not follow a-RCI busrequest, depending
on the PCI bus parking algorithm.

IDSEL Fa 13 L1 | Initialization device select. IDSEL selects the PCI1410 during|(canfiguratior) space accesses. IDSEL
can be connected to one of the upper 24 PCI address lines on the PCLbus.
PCl initiator ready. IRDY indicates the ability of the PCI bus initiator tocomplete the current data phase

IRDY K1 29 N5 I/0 | of the transaction. A data phase is completed on a rising edge of PCLK where both IRDY and TRDY
are asserted. Until IRDY and TRDY are both sampled asserted, wait states are inserted.

PCI parity error indicator. PERR is driven by a PZl device to@icate that calculated parity does not

PERR L3 34 P5 I/0 | match PAR when PERR is enabled through bit, 6 of the~command register (offset 04h, see
Section 4.4).

REQ Al 1 H2 O | PCl bus request. REQ is asserted(b;zﬂwe\PCIMlO tc\pe/gu/est access to the PCI bus as an initiator.
PCI system error. SERR is an output that i Ised ftorﬁ the PCI1410 when enabled through bit 8 of
the command register (offset 04h, see ion“4.4) indicating a system error has occurred. The

SERR M1 35 R3 O | PCI1410 need not be the target of the R e fo’assert this signal. When SERR is enabled in the
command register, this signal also pulses;-indiCating that an address parity error has occurred on a
CardBus interface. /;
PCI cycle stop signal. STOP ig'dfiven by a PCI target to request the initiator to stop the current PCI

STOP L2 33 R2 I/0 | bus transaction. STOP is used for target disconnects and is commonly asserted by target devices that
do not support burst data trahsfers.

PCI target ready. T indicates the ability of the primary bus target to complete the current data
TRDY K3 31 R1 I/0O | phase of the transactian. A data phase is completed on a rising edge of PCLK when both IRDY and
TRDY are asserted. il bothl/IRDY and TRDY are asserted, wait states are inserted.
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Table 2-11. Multifunction and Miscellaneous Terminals

TERMINAL

NAME

NUMBER

GGU

PGE

GHK

/0

DESCRIPTION

MFUNCO

K8

60

W10

110

Multifunction terminal 0. MFUNCO can be configured as parallel PCI in t INTA GPIO,
GPOO, socket activity LED output, ZV switching outputs, CardB s a GPE, or a
parallel IRQ. See Section 4.30, Multifunction Routing Register, fi nfl ion details.

MFUNC1

N9

61

V10

110

Multifunction terminal 1. MFUNC1 can be configured as GPI so\léet activity LED
output, ZV switching outputs, CardBus audio PWM, GPE, or'a pa II I See Section 4.30
Multifunction Routing Register, for configuration details.

Serial data (SDA). When VCCDO and VCCDL1 are high aftena R sef, the MFUNC1 terminal
provides the SDA signaling for the serial bus interface—Fhe two-terminal serial interface loads
the subsystem identification and other register defautt: EEPROM after a PCl reset. See
Section 3.6.1, Serial Bus Interface Implementation, for details dn other serial bus applications.

MFUNC2

K9

64

P10

110

Multifunction terminal 2. MFUNC2 can be configu&%}f{gﬁfﬁﬂ DMA request, GPI2, GPO2,
socket activity LED output, ZV switching outputs, Ca audio PWM, GPE, RI_OUT, or a
parallel IRQ. See Section 4.30, Multifunction Routing Register, for configuration details.

MFUNC3

N10

65

Wil

110

Multifunction terminal 3. MFUNC3 can be configured as a parallel IRQ or the serialized interrupt
signal IRQSER. See Section 4.30, M}A\ifunction B@yting Register, for configuration details.

MFUNC4

L10

67

U1l

110

conflgure\c{ as PCI LOCK, GPI3, GPO3, socket activity

MFUNC5

N11

68

P11

110

socket activity LE put, ZV switching outputs, CardBus audio PWM, GPE, or a parallel IRQ.
See Section 4.30/Multifunction Routing Register, for configuration details.

Multifunction ter/n?/ MFUNES can be configured as PC/PCI DMA grant, GP14, GPO4,
D

MFUNC6

M11

69

R11

110

Multifunction terminal 6. MFUNCS6 can be configured as a PCI CLKRUN or a parallel IRQ. See
Section 4/Zé‘§altif){1ction Routing Register, for configuration details.

RI_OUT/PME

L8

59

P9

Ring |nd| te out power management event output. Terminal provides an output for
ring- |nd|c |gnals

SPKROUT

M9

62

u10

Speakex outp KROUT is the output to the host system that can carry SPKR or CAUDIO
throug the PCI1410 from the PC Card interface. SPKROUT is driven as the exclusive-OR
ioh.of card SPKR//CAUDIO inputs.

SUSPEND

L11

Suspend: PEND protects the internal registers from clearing when the GRST or PRST
signal is asgerted. See Section 3.8.4, Suspend Mode, for details.

&
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Table 2-12. 16-Bit PC Card Address and Data Terminals

TERMINAL
NUMBER 1/0 DESCRIPTION

NAME

GGU | PGE | GHK
ADDR25 | Al0 116 Bl14
ADDR24 | D10 113 B15
ADDR23 | B11 111 El4
ADDR22 | A13 109 Al6
ADDR21 | B13 107 E17
ADDR20 | C12 105 E18
ADDR19 | D11 103 E19
ADDR18 | E10 100 F18
ADDR17 | E12 98 G14
ADDR16 | B12 108 D19
ADDR15 | A12 110 C15
ADDR14 | C13 104 F14
233213 2113_) 12; Ei?s’ O PC Card address. 16-bit PC Card address lines. ADDR25 is t ost significant bit.
ADDR11 | F11 95 G19
ADDR10 | G12 89 J15
ADDR9 E13 97 G17 <:>
ADDRS8 Ell1 99 F19
ADDR7 B10 115 Cl4
ADDRG6 c9 118 Al4
ADDR5 A9 120 C13
ADDRA4 D8 121 B13
ADDR3 A8 124 C12
ADDR2 Cc7 127 All
ADDR1 D7 128 B11
ADDRO A6 129 Cl1
DATA15 | Hi12 87 J17
DATA14 | Ji3 84 K14
DATA13 Jil 82 K17
DATA12 | K13 80 K19
DATAl1l | K10 77 L17
DATA10 B2 144 cs8
DATA9 C3 142 A8
Bﬁlﬁ? :130 1;50 JF199 110 PC Card data\16&-bit PC Card data lines. DATA15 is the most significant bit.
DATAG6 J12 83 K15
DATAS J10 81 K18
DATA4 K12 79 L14
DATA3 L13 76 L18
DATA2 A2 143 B8
DATA1 B3 141 E9
DATAO C4 139 C9 <i>
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Table 2-13. 16-Bit PC Card Interface Control Terminals

TERMINAL
NAME NUMBER le} DESCRIPTION
GGU | PGE | GHK

Battery voltage detect 1. BVDL1 is generated by 16-bit memor s that include
batteries. BVDL1 is used with BVD2 as an indication of the coridition.of the batteries on a
memory PC Card. Both BVD1 and BVD2 are high when the, od. When BVD2
is low and BVDL1 is high, the battery is weak and should be r n BVDL1 is low,
the battery is no longer serviceable and the data in the memaryw. PG, Card is lost. See

__BvDl __ Section 5.6, EXCA Card Status-Change-Interrupt ConfigUration Register, for enable bits.

C5 135 E10 | - - ‘

(STSCHGIRI) See Section 5.5, EXCA Card Status-Change Registey, and Sectidn 5.2, EXCA Interface
Status Register, for the status bits for this signal.
Battery voltage detect 2. BVD2 is generated by\ié«bf(memory PC Cards that include
batteries. BVD2 is used with BVD1 as an indication of the condition of the batteries on a
memory PC Card. Both BVD1 and BVD2 are high when the battery is good. When BVD2
is low and BVD1 is high, the battery is weak and should be replaced. When BVD1 is low,
the battery is no longer servicea
Section 5.6, EXCA Card Stat

BVD?2 See Section 5.5, ExCA Card &tatus

(SPKR) B5 134 | C10 I | status Register, fo
Speaker. SPKR is an optionakbina
have been configured
combined by the PCI1410 and
DMA request. BVD2 ca
16-bit PC Card tl
DMA operatiory

o1 L12 75 L19 Card detecti/énd card detect 2. CD1 and CD2 are internally connected to ground on the

o2 Ad 137 A9 | PC Carl en a PC Card is inserted into a socket, CD1 and CD?2 are pulled low. For signal
status; e?tign 5.2, EXCA Interface Status Register.

CEL H13 88 J14 Card eﬁ%ﬁiﬂ%n card enable 2. CE1 and CE2 enable even- and odd-numbered address

= G11 01 H18 0] es\C les even-numbered address bytes, and CE2 enables odd-numbered

ddress .
ﬂ)}é\_e knowledge. INPACK is asserted by the PC Card when it can respond to an I/O read
c tthe current address.

INPACK B8 123 | E12 I DMA reguest. INPACK can be used as the DMA request signal during DMA operations from
a 16-bit PC Card that supports DMA. If it is used as a strobe, then the PC Card asserts this
signal to indicate a request for a DMA operation.

Q I/O read. IORD is asserted by the PCI1410 to enable 16-bit I/O PC Card data output during
host I/O read cycles.

IORD F13 93 O | DMA write. IORD is used as the DMA write strobe during DMA operations from a 16-bit PC
Card that supports DMA. The PCI1410 asserts IORD during DMA transfers from the PC
Card to host memory.

I/0 write. IOWR is driven low by the PCI1410 to strobe write data into 16-bit I/O PC Cards
% during host I/O write cycles.

IOWR G18 O | DMA read. IOWR is used as the DMA write strobe during DMA operations from a 16-bit PC
Card that supports DMA. The PCI1410 asserts IOWR during transfers from host memory
to the PC Card.

Output enable. OE is driven low by the PCI1410 to enable 16-bit memory PC Card data
output during host memory read cycles.

OE G10 92 H17 O | DMA terminal count. OE is used as terminal count (TC) during DMA operations to a 16-bit
PC Card that supports DMA. The PCI1410 asserts OE to indicate TC for a DMA write
operation.
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Table 2-13. 16-Bit PC Card Interface Control Terminals (Continued)

TERMINAL

NAME

NUMBER

110

GGU

PGE | GHK

DESCRIPTION

READY
(IREQ)

D6

132 A10

Ready. The ready function is provided by READY when the 16 bit PC Card an e ost socket

READY is driven high when the 16-bit memory PC Card is ready to acc transfer

command.
dte to the host that a device
Q is high) (deasserted) when

Ci

REG

B7

125 B12

Interrupt request. m is asserted by a 16-bit I/O PC Card to ind

on the 16-bit I/O PC Card requires service by the host software. IR

no interrupt is requested.

Attribute memory select. REG remains high for_all commgh memory accesses. When REG is
asserted, access is limited to attribute memory (OE or WE active) and to the 1/O space (IORD or
IOWR active). Attribute memory is a separately accessed section of card memory and is generally
used to record card capacity and other configuration and a

DMA acknowledge. REG is used as a DMA acknowledge (DACK) during DMA operations to a
16-bit PC Card that supports DMA. The PCI1410 asserts REG to indicate a DMA operation. REG
is used in conjunction with the DMA read (IOWR) or DMA write (IORD) strobes to transfer data.

RESET

B9

119 F12

PC Card reset. RESET forces a hard reseyfo\\a 16-bit P(Qkard

VSl
VS2

C6
D9

131 F11
117 E13

110

Voltage sense 1 and voltage sense 2 d VS en used in conjunction with each other,
determine the operating voltage

WAIT

A5

133 B10

Bus cycle wait. WAIT is driven by it PC Card to extend the completion of the memory or
I/O cycle in progress.

C11

106 F15

Write enable. WE is used to strobe\memor
used for memory PC Cards that

ite data into 16-bit memory PC Cards. WE is also
rammable memory technologies.

DMA terminal count. WE is uéed as TC during DMA operations to a 16-bit PC Card that supports
DMA. The PCI1410 assertsAVE to indicate TC for a DMA read operation.

_WP_
(I01S16)

D5

136 F10

Write protect. WP appli(s/(o 16-bit memory PC Cards. WP reflects the status of the write-protect
switch on 16-bit memery PC Cards. For 16-bit /O cards, WP is used for the 16-bit port (I01S16)
function. ﬁ

I/O is 16 bits. 1QIS16 applies to 16-bit /0 PC Cards. I0IS16 is asserted by the 16-bit PC Card
e bys corresponds to an address to which the 16-bit PC Card responds,
and the 1/0 addressed is capable of 16-bit accesses.

DMA request: can be used as the DMA request signal during DMA operations to a 16-bit
PC Cdr rts DMA. If used, then the PC Card asserts WP to indicate a request for a DMA
operation.

Table 2-44. CardBus PC Card Interface System Terminals

TERMINAL

NAME

NUMBER

X

GGU

PGE

DESCRIPTION

CCLK

B12

N

\t’fardBus clock. CCLK provides synchronous timing for all transactions on the CardBus interface.
All signals except CRST, CCLKRUN, CINT, CSTSCHG, CAUDIO, CCD2, CCD1, CVS2, and
CVS1 are sampled on the rising edge of CCLK, and all timing parameters are defined with the
rising edge of this signal. CCLK operates at the PCI bus clock frequency, but it can be stopped
in the low state or slowed down for power savings.

CCLKRUN

D5

Gk ]
10| 19|
RN

110

CardBus clock run. CCLKRUN is used by a CardBus PC Card to request an increase in the CCLK
frequency, and by the PCI1410 to indicate that the CCLK frequency is going to be decreased.

CRST

B9

119 F12

CardBus reset. CRST brings CardBus PC Card-specific registers, sequencers, and signals to a
known state. When CRST is asserted, all CardBus PC Card signals are placed in a
high-impedance state, and the PCI1410 drives these signals to a valid logic level. Assertion can

be asynchronous to CCLK, but deassertion must be synchronous to CCLK.
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Table 2-15. CardBus PC Card Address and Data Terminals

TERMINAL
NUMBER /10 DESCRIPTION
NAME
GGU | PGE | GHK
CAD31 B2 144 Cc8
CAD30 C3 142 A8
CAD29 B3 141 E9
CAD28 A3 140 F9
CAD27 c4 139 C9
CAD26 A6 129 Ci11
CAD25 D7 128 B11
CAD24 C7 127 All
CAD23 A8 124 C12
CAD22 D8 121 B13
CAD21 A9 120 C13
CAD20 C9 118 Al4
CAD19 A10 116 B14
CAD18 B10 115 Ci14
CAD17 D10 113 B15 CardBus address and data. These signals make up the multiplexed CardBus address and data
CAD16 E12 98 G14 /o bus on the CardBus interface. During the address phase of a CardBus cycle, CAD31-CADO
CAD15 F10 96 G18 contain a 32-bit address. During the data phase of @ardBus cycle, CAD31-CADO contain data.
CAD14 E13 97 G17 CAD31 is the most significant bit.
CAD13 F13 93 H14
CAD12 F11 95 G19
CAD11 G10 92 H17
CAD10 G11 91 H18
CAD9 G12 89 Ji5
CAD8 H12 87 Ji7
CAD7 H10 85 J19
CAD6 Ji 82 K17
CAD5 Ji2 83 K15
CAD4 K13 80 K19
CAD3 J10 81 K18
CAD2 K10 77 L17
CAD1 K12 79 L14
CADO L13 76 L18
Card bﬁs&o\ﬁﬂa{nds and byte enables. CC/BE3-CC/BEO are multiplexed on the same
CC/BE3 B7 125 B12 CardBus\erminals. During the address phase of a CardBus cycle, CC/BE3—CC/BEO define the
CC/@ All 112 F13 /o d. During the data phase, this 4-bit bus is used as byte enables. The byte enables
CC/BE1 E11 99 F19 ich byte paths of the full 32-bit data bus carry meaningful data. CC/BEO applies to
CC/BEO H13 88 Jl4 byte 0 7~CADO0), CC/BE1 applies to byte 1 (CAD15-CADS8), CC/BE2 applies to byte 2
(CAD23-CAD16), and CC/BE3 applies to byte 3 (CAD31-CAD24).
CardBus parity. In all CardBus read and write cycles, the PCI1410 calculates even parity across
CPAR D13 101 G15 /o the CAD and CC/BE buses. As an initigtor during CardBus cycles, the PCI14_10'outputs CPAR
a one-CCLK delay. As a target during CardBus cycles, the calculated parity is compared to
the initiator’s parity indicator; a compare error results in a parity error assertion.




Table 2-16. CardBus PC Card Interface Control Terminals

TERMINAL
NUMBER 110 DESCRIPTION
NAME
GGU | PGE | GHK
CardBus audio. CAUDIO is a digital input signal from a PC Card to the system speaker. The
CAUDIO B5 134 C10 | PCI1410 supports the binary audio mode and outputs a binary sig from “the™eard to
SPKROUT. (\\\
CBLOCK | D11 | 103 | E19 I/0 | cardBus lock. CBLOCK is used to gain exclusive access to a target.
CardBus detect 1 and CardBus detect 2. CCD1 and CCD?2 are uged aQnj Mn with CVS1
CccD1 L12 75 L19 | d CVS2 1o identi di ; di ds to d . . | d
ccoo Al 137 A9 an to identify card insertion and interrogate cards to determi perating voltage an
card type.
CardBus device select. The PCI1410 asserts CDEVSEL a C\arﬁBu/s cycle as the target
_— device. As a CardBus initiator on the bus, the PCI1410 'monitérs\CDEVSEL until a target
B13 107 E17 110 o .
CDEVSEL responds. If no target responds before timeout occurs, t the PC11410 terminates the cycle
with an initiator abort.
CardBus cycle frame. CFRAME is driven by the initiator of a CardBus bus cycle. CFRAME is
CFRAME B11 11 E14 /o asserted to indicate that a bus transaction is beginning, and data transfers continue while this
signal is asserted. When CFRAME is deasserted, the CardBus bus transaction is in the final
data phase.
conNT ci1 106 F15 o CardBus bus grant. CGNT is driven by 11410 to grant a CardBus PC Card access to the
CardBus bus after the currerNata trangact ha;/&en completed.
_— CardBus interrupt. CINT is asserted.low by a! de@ us PC Card to request interrupt servicing
CINT D6 132 Al10 |
from the host.
CardBus initiator ready. CIRDY [ndicates the ability of the CardBus initiator to complete the
—_— current data phase of the transagtion. A datg phase is completed on a rising edge of CCLK when
CIRDY AlL2 110 15 Vo both CIRDY and CTRDY arg asserted. Until CIRDY and CTRDY are both sampled asserted,
wait states are inserted.
CardBus parity error. C R reports parity errors during CardBus transactions, except during
CPERR C13 104 F14 I/0 | special cycles. It is drivén low by a target two clocks following that data when a parity error is
detected.
m B8 123 E12 CardBus request. CRE indicates to the arbiter that the CardBus PC Card desires use of the
CardBus bus as an initiatoy.
CardBus sy tem\eFmLeSERR reports address parity errors and other system errors that could
CSERR A5 133 B10 | lead to catastrophic results. CSERR is driven by the card synchronous to CCLK. The PCI1410
can report C: R to the system by assertion of SERR on the PCl interface.
CardBus stop--CSTOP is driven by a CardBus target to request the initiator to stop the current
CSTOP C12 105 E18 I/0 | CardBus transaction. CSTOP is used for target disconnects, and is commonly asserted by
target devices that do not support burst data transfers.
CSTSCHG cs 135 E10 <\ CardBus status change. CS_TSCHG alerts the system to a change in the card status, and is
used(ag a wake-up mechanism.
ardBus target ready. CTRDY indicates the ability of the CardBus target ability to complete the
CTRDY Al13 109 Al6 curyent data phase of the transaction. A data phase is completed on a rising edge of CCLK,
when both CIRDY and CTRDY are asserted; until this time, wait states are inserted.
CardBus voltage sense 1 and CardBus voltage sense 2. CVS1 and CVS2 are used in
Cvsl1 C6 131 . ) ) - . : : ; .
CcVSs2 D9 117 O | conjunction with CCD1 and CCD2 to identify card insertion and interrogate cards to determine
the operating voltage and card type.
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3 Feature/Protocol Descriptions

The following sections give an overview of the PCI1410. Figure 3-1 shows a simplified block diagra the PCI1410.
i ce includes
tem interface
signal), and

terminals for parallel PCI, parallel ISA, and serialized PCI and ISA signaling. Miscellafieou
terminals include multifunction terminals: SUSPEND, RI_OUT/PME (power mana?ue\

SPKROUT. N
N

) S

P PCI Bus

it

.

Activity LED d ) Interrupt
T Controller

TPS2211 PCI950
Power 14 PCI1410 IRQSER IRQSE IRQ2-15
Switch 4 eserializer
PC Card [* h _
Socket | o 68 R \) oomed Video VGA
) 23 19 i’ Controller
PCI9
ZV Switch
Zoomed Video .
External ZV Port ,‘/ > < ﬁUdIO
4 ubsystem

NOTE: The PC Card interface is 68 terminals for CardBus and 16;bit PC Cards. In ZV mode 23 terminals are used for routing the ZV signals
to the VGA controller and audio subsystemny

Figure 3—1\ RCI1410 Simplified Block Diagram

3.1 Power Supply Sequencing

The PCI1410 contains 3.3-V I/O buffers with 5-V tolerance requiring a core power supply and clamp voltages. The
core power supply is always V. The clamp voltages can be either 3.3 V or 5V, depending on the interface. The
following power-up and power-down uences are recommended.

The power-up sequencei

1. Apply 3.3-V pow core.

2. Remove the clamp voltage.

3. Remove the 3.3-V power from the core.



3.2 1/O Characteristics

Figure 3—2 shows a 3-state bidirectional buffer. Section 8.2, Recommended Operating Conditions, provides the
electrical characteristics of the inputs and outputs.

NOTE:The PCI1410 meets the ac specifications of the 1997 PC Card Standard and PCI a
Bus Specification.

Vcep

Tied for Open Drain
——

Figure 3—2. 3-State Bidirectional Buffer
NOTE: Unused pins (input or I/0O) must be held high or low to prevent them from floating.

3.3 Clamping Voltages

The clamping voltages are set to match whatever external environme PCI14%) will be interfaced with: 3.3V
or 5 V. The /O sites can be pulled through a clamping diode to a v il that protects the core from external
ping voltages. For example, PCI
signaling can be either 3.3 V or 5 V, and the PCI1410 must reliably~accommodate both voltage levels. This is

accomplished by using a 3.3-V I/O buffer that is 5-V tolerant, with t plicaple clamping voltage applied. If a system
designer desires a 5-V PCI bus, then Vccp can be connected to & power supply.

The PCI1410 requires three separate clamping voltages because itstupports a wide range of features. The three
voltages are listed and defined in Section 8.2, Recommended Operating Conditions.

3.4 Peripheral Component Interconnec I) Interface

The PCI1410 is fully compliant with the PCI Local Bus Specification. The PCI1410 provides all required signals for
PCI master or slave operation, and may operate in ei a or 3.3-V signaling environment by connecting the Vccp
terminals to the desired voltage level. In addition\to t ndatory PCI signals, the PCI1410 provides the optional
interrupt signal INTA.

3.4.1 PCIBus Lock (LOCK)

The bus-locking protocol defined in the PCI Local Bus Specification is not highly recommended, but is provided on
the PCI1410 as an additional compatibility feature. The PCI LOCK signal can be routed to the MFUNC4 terminal via
the multifunction routing register. See Section 4.30, Multifunction Routing Register, for details. Note that the use of

the PCI bus does not gu ontrol of LOCK; control of LOCK is obtained under its own protocol. It is possible
for different initiators t

An agent may nee 0'an exclusive operation because a critical access to memory might be broken into several
transactions, bu
PCI to be 16 bytes;-aligned. The LOCK protocol defined by the PCI Local Bus Specification allows a resource lock
without interfering with nenexclusive real-time data transfer, such as video.

The PCI bus arbiter may be designed to support only complete bus locks using the LOCK protocol. In this scenario,
the arbiter will not grant the bus to any other agent (other than the LOCK master) while LOCK is asserted. A complete
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bus lock may have a significant impact on the performance of the video. The arbiter that supports complete bus lock
must grant the bus to the cache to perform a writeback due to a snoop to a modified line when a locked operation
is in progress.

The PCI11410 supports all LOCK protocol associated with PCI-to-PCI bridges, as also defined for PCI-to-CardBus
bridges. This includes disabling write posting while a locked operation is in progress, which ¢an selve a potential

LOCK.

3.4.2 Loading Subsystem Identification

The subsystem vendor ID register (see Section 4.26) and subsystem ID regj e
doubleword of PCI configuration space located at offset 40h for functions 0 and 1\ This doubleword register is used
for system and option card (mobile dock) identification purposes and is req
Implementation of this unique identifier register is a PC 99 requirement.

The PCI1410 offers two mechanisms to load a read-only value into the subsystem registers. The first mechanism
relies upon the system BIOS providing the subsystem ID value. The default access mode to the subsystem registers
is read-only, but can be made read/write by setting bit 5 (SU RW) il the system control register (see
Section 4.29) at PCI offset 80h. Once this bit is set, the bsystem identification value into the
registers at PCI offset 40h. The BIOS must clear the SUB at the subsystem vendor ID register and
subsystem ID register are limited to read-only access. This approach saves the added cost of implementing the serial

electrically erasable programmable ROM (EEPROM). @
b vendor ID register and subsystem ID register

he PCl11410 loads the data from the serial EEPROM
input gates the PCI reset from the entire PCI1410 core,
.4, Suspend Mode, for details on using SUSPEND).

In some conditions, such as in a docking environment, the su
must be loaded with a unique identifier via a serial EEP
after a reset of the primary bus. Note that the SUSP
including the serial bus state machine (see Section

The PCI1410 provides a two-line serial bus hos
Serial Bus Interface, for details on the two-wi

ontraller that can interface to a serial EEPROM. See Section 3.6,
serial*bus controller and applications.

3.5 PC Card Applications

This section describes the PC Card i the PCI1410:

e Card insertion/removal and recognitio
«  P2C power-switch interface
e Zoomed video support

* PC Card-16 DMA
+ PC Card con o’ﬁ'. rogramming model
e CardBus soc iSte

The 1997 PC Card Standard addresses the card-detection and recognition process through an interrogation
- et must initiate on card insertion into a cold, nonpowered socket. Through this interrogation,

The scheme uses the card detect and voltage sense signals. The configuration of these four terminals identifies the
card type and voltage requirements of the PC Card interface. The encoding scheme is defined in the 1997 PC Card
Standard and in Table 3-1.
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Table 3—-1

. PC Card Card-Detect and Voltage-Sense Connections

CD2//CCD2 CD1//CCD1 VS2//ICVS2 VS1//cVs1 KEY INTERFACE VOLTAGE
Ground Ground Open Open 5V 16-bit PC Card 5V
Ground Ground Open Ground 5V 16-bit PC Card 5Yand 3.3V
Ground Ground Ground Ground 5V 16-bit PC Card 5 \L(W\a{@ XXV
Ground Ground Open Ground Lv 16-bit PC Card ((\%\3V\>
Ground Connect to CVS1 Open Connect to CCD1 Lv CardBus PC Card \3@
Ground Ground Ground Ground Lv 16-bit PC Card FN\\W d X.XV
Connect to CVS2 Ground Connect to CCD2 Ground Lv CardBus PC Ca&d( \%é\v and X.XV
Connect to CVS1 Ground Ground Connect to CCD2 Lv CardBus PC Ca}q \3;%/ XV, and Y.Y V
Ground Ground Ground Open Lv 16-bit P/Q/g@d YYV
Connect to CVS2 Ground Connect to CCD2 Open Lv CardBu# IF/C Caré\ Y.YV
Ground Connect to CVS2 | Connectto CCD1 Open Lv CardBu&Pngd/ XXVandYYV
Connect to CVS1 Ground Open Connect to CCD2 Lv CardBus PC-€ard_ YYV
Ground Connect to CVS1 Ground Connect to CCD1 Reserved
Ground Connect to CVS2 | Connect to CCD1 Ground Reserved

3.5.2 P2C Power-Switch Interface (TPS2211)

The PCI1410 provides a P2C (PCMCIA peripheral control) interface.for co of the PC Card power switch. The

VCCD and VPPD terminals are used with the TI TPS2211 single stotPC Card power interface switch to provide power
switch support. Figure 3—3 shows terminal assignments for the '% gure 3—4 illustrates a typical application,
where the PCI1410 represents the PC Card controller.
VCCDO ¢ 10 60 SHDN
vCccD1 [ 2 150 VPPDO
3.3vg3 14 VPPD1
3.3v 13pg AvCC
5V O 121 AvCC
5v O 11p AvCC
G 10p AVPP
oc\} 8 9p 12v

The PCI1410 also includes support for the Maxim
network. Application of this power switch would be similar to the TPS2211.

Figure 3-3.

&

Maxim is a trademark of Maxim Integrated Products, Inc.
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Power Supply

TPS2211
12V 12v
5V 5V
3.3V 3.3V
Supervisor T [t AVEP 4E vPP1
SHDN Vpp2
AVCC -.[ Vee PC Card
VCCDO Vee

PCI1410 VCCD1

(PC Card VPPDO

Controller) VPPD1
oc

3.5.3 Zoomed Video Support

Figure 3—4. TPS2211 Typical Application

&

The PCI1410 allows for the implementation of zoomed video C CGards/ Zoomed video is supported by setting
bit 6 (ZVENABLE) in the card control register (see Section 4.3z a per,socket function basis. Setting this bit puts

i a.in the high-impedance state. These lines can
/ Card address lines ADDR3-ADDRO can still
5 illustrates a PCI1410 ZV implementation.

then transfer video and audio data directly to the appropriate
access PC Card CIS registers for PC Card configuration

CRT Speakers

Motherboard A

r— — - |

: PCI Bus I
|

| PN VGA |

| = 7| controller |

| Audio |

| X Codec |

| Zoome |

| Video Port PCN_I | ~ PC Card

| Audio r————— 1

| Q Input : | |

| 19 4 |1 19 |

I Ll Y,

-~ < o1l o PCCard""T“’_eT"‘JF

| 4> PCI1410 |« P14 ertace :

I < ® . Audio
I IAL I
| | 4 |
| | |

_______________ ] S |
Figure 3-5. Zoomed Video Implementation Using PCI1410
Not shown in Fig —5 is the multiplexing scheme used to route a socket ZV source or an external ZV source to

the graphics controller. A typical external source might be provided from a high-speed serial bus like IEEE 1394. The
PCI1410 provides ZVSTAT and ZVSELO signals on the multifunction terminals to switch external bus drivers.
Figure 3—6 shows an implementation for switching between two ZV streams using external logic.
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PCI1410

ZVSTAT 5\ /

ZVSELO

b

Figure 3—6. Zoomed Video Switching Applicatio

Figure 3—6 illustrates an implementation using standard three-state bus drivers with active-low output enables.
ZVSELOQ is an active-low output indicating that the socket ZV mode is enabled. ZVSTAT is an active-high output
indicating that the PCI1410 socket is enabled for ZV mode. The implementation shown in Figure 3—-6 can be used
if PC Card ZV is prioritized over other sources. Q

3.5.4 Ultra Zoomed Video

Ultra zoomed video is an enhancement to the PCI1410 DMA engine andlis intehded to improve the 16-bit bandwidth

for MPEG | and MPEG Il decoder PC Cards. This enhancement s the PCI1410 to fetch 32 bits of data from
memory versus the 11XX/12XX 16-bit fetch capability. This enha ent allows a higher sustained throughput to

the 16-bit PC Card because the PCI11410 prefetches an extra 16 bi hits total) during each PCI read transaction.
If the PCI bus becomes busy, then the PCI1410 has arn/extra 16 bits of data to perform back-to-back 16-bit
transactions to the PC Card before having to fetch more . This feature is built into the DMA engine and software

is not required to enable this enhancement.

NOTE: The 11XX and 12XX series C us trollers have enough 16-bit bandwidth to
support MPEG Il PC Card decoders, b was decided to improve the bandwidth even more
in the 14XX series CardBus control

3.5.5 Internal Ring Oscillator

The internal ring oscillator provides an internal clock pption for the PCI1410 so that the PCI clock is not required in
order for the PCI1410 to power down a socket or interrogate a PC Card. This internal oscillator operates nominally
at 16 kHz and can be enabled by setting bit 27 (P2CCLK) of the system control register (offset 80h, see Section 4.29)
to 1. This function is disabled by defe
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3.5.6 Integrated Pullup Resistors For PC Card Interface

The 1997 PC Card Standard requires pullup resistors on various terminals to support both CardBus and 16-bit card
configurations. Unlike the PCI11210/1211 which required external pullup resistors, the PCI1410 has integrated all of
these pullup resistors.

PIN NUMBER
SIGNAL NAME ——y v ~—
ADDR14/CPERR c13 104 F14
READY/CINT D6 132 A10
ADDRI15/CIRDY A12 110 c15 | Q
CD1/CCD1 L12 75 L19
Vs1/cvsi cé 131 i’
ADDR19/CBLOCK D11 103 | E10 )
ADDR20/CSTOP c12 105 CEL8—
ADDR21/CDEVSEL B13 107 E17
ADDR22/CTRDY A13 109 A16
VS2/CVS2 D9 A7 E13
RESET/CRST B9 119 F12
WAIT/CSERR A5 133 B10
INPACK/CREQ B8 193/ E12
BVD2(SPKR)/CAUDIO BS - 139 c10
BVD1(STSCHG)/CSTSCHG cs | 135 E10
CD2/CCD2 A4 137 A9

3.5.7 SPKROUT and CAUDPWM Usage

SPKROUT carries the digital audio signal from the PC Card to the system. When a 16-bit PC Card is configured for
1inal is also used in CardBus binary audio applications, and
is referred to as CAUDIO. SPKR passes a TTL\level digital audio signal to the PCI1410. The CardBus CAUDIO signal
also can pass a single-amplitude binary waveforn ¢ binary audio signal from the PC Card socket is used in the
PCI1410 to produce SPKROUT. This output\is enabled by bit 1 (SPKROUTEN) in the card control register (see

Section 4.32).

Older controllers support CAUDIO in binary or mode but use the same terminal (SPKROUT). Some audio chips
may not support both modes on one terminal ard may have a separate terminal for binary and PWM. The PCI11410
implementation includes a signal for PWM, CAUDPWM, which can be routed to an MFUNC terminal. Bit 2
(AUD2MUX) located in the card control register is programmed to route a CardBus CAUDIO PWM terminal to
CAUDPWM. See Section 4,30, Multifurction Routing Register, for details on configuring the MFUNC terminals.

plication using SPKROUT and CAUDPWM.

Figure 3—7 illustrates a



System
Core Logic
:)D—DOM
SPKROUT
Speaker
Subsystem
PCl1410 CAUDPWM PWM_SPKR

Figure 3—7. Sample Application of SPKROUT and CAUDPW

3.5.8 LED Socket Activity Indicators

The socket activity LEDs are provided to indicate when a PC Card is being accessed.\The LED_SKT signal can be
routed to the multifunction terminals. When configured for LED output, this terminal 0 n active high signal to
indicate socket activity. See Section 4.30, Multifunction Routing Register, for details on configuring the multifunction
terminals.

The LED signal is active high and is driven in pulses of 64-ms duration.
driven to a low state. Either of the two circuits shown in Figure 3-8 can hé

hen the is not being driven high, it is
plementéd to provide LED signaling and

The LED activity signals are valid when a card is inserted, powered in reset. For PC Card-16, the LED activity
signal is pulsed when READY/IREQ is low. For CardBus cards, the activity signal is pulsed if CFRAME, CIRDY,
or CREQ is active.
LED
PCI1410
a
~a
Current Limiting
—=——=—=7 R=5000Q
Application-
[~ Specific Delay | LED
PCI1410 '-—<—/————-'
a
~a

As indicated, the LED signal for a period of 64 ms by a counter circuit. To avoid the possibility of the LED
appearing to be stuck w ock is stopped, the LED signaling is cut off when the SUSPEND signal is
asserted, when the PCI cloekiis to.be stopped during the clock run protocol, or when in the D2 or D1 power state.

If any additional soc ity occurs during this counter cycle, then the counter is reset and the LED signal remains
driven. If socket activi ent (at least once every 64 ms), then the LED signal remains driven.

The PCI1410 supports a distributed DMA slave engine for 16-bit PC Card DMA support. The distributed DMA (DDMA)
slave register set provides the programmability necessary for the slave DDMA engine. Table 3-2 provides the DDMA
register configuration.
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Two socket-function-dependent PCI configuration header registers that are critical for DDMA are the socket DMA
register O (offset 94h, see Section 4.35) and the socket DMA register 1 (offset 98h, see Section 4.36). Distributed
DMA is enabled through socket DMA register 0 and the contents of this register configure the PC Card-16 terminal
(SPKR, 101S16, or INPACK) which is used for the DMA request signal, DREQ. The base address of the DDMA slave
registers and the transfer size (bytes or words) are programmed through the socket DMA register 1. Refer to the
programming model and register descriptions (see Section 7 for details).

Table 3-2. Distributed DMA Registers K

% DDMA
TYPE REGISTER NAME E ADDRESS
OFFSET

R Current address
Reserved Page 00h
w Base address
R Current count( ( \ j
Reserved Reserved 04h
w Base count
R N/A N/A Status
Reserved 08h
w Mode Request Command
R Multichannel g N/A g N
Reserve erve ocC
w Mask S Master clea;/ ®S v
The DDMA registers contain control and status information cansistent with/the 8237 DMA controller; however, the

register locations are reordered and expanded in some cases. While the DDMA register definitions are identical to
those in the 8237 DMA controller, some register bits defined in the 8237 DMA controller do not apply to distributed
DMA in a PCI environment. In such cases, the PCI1410 i hts these obsolete register bits as read-only,
nonfunctional bits. The reserved registers shown in Table 3~2 areimplemented as read-only and return Os when read.

Write transactions to reserved registers have no effect

The DDMA transfer is prefaced by several configuration steps that are specific to the PC Card and must be completed
after the PC Card is inserted and interrogated. These steps include setting the proper DREQ signal assignment,

d then requests access to the PCI bus by asserting its REQ signal.
Once the PCI bus is granted in an idle state, the)PCI1410 initiates a PCI memory write command to the current
memory address and transfers the data in a single data phase. After terminating the PCI cycle, the PCI11410 accepts
the next byte(s) from the PC Card until the transfer count expires.

unless DREQ is-deasserted before TC. TC is mapped to the OE PC Card terminal for DMA write operations and is
mapped to the WE PC Card terminal for DMA read operations. The DACK signal is mapped to the PC Card REG signal

in all transfers, and the DREQ terminal is routed to one of three options which is programmed through socket DMA
register O.
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3.5.10 PC Card-16 PC/PCI DMA

Some chip sets provide a way for legacy I/O devices to do DMA transfers on the PCI bus. In the PC/PCI DMA protocol,
the PCI1410 acts as a PCI target device to certain DMA related 1/0 addresses. The PCI1410 PCREQ and PCGNT
signals are provided as a point-to-point connection to a chipset supporting PC/PCI DMA. The PCREQ-and PCGNT
signals may be routed to the MFUNC2 and MFUNCS5 terminals, respectively. See Section 4.30, Multifufiction. Routing
Register, for details on configuring the multifunction terminals.

Under the PC/PCI protocol, a PCI DMA slave device (such as the PCI1410) requests a DMA trans

on a-particular

emory cycles
er devices.

PC/PCI DMA is enabled for each PC Card-16 slot by setting bit 19 (CDREQEN) in pective system control
register (see Section 4.29). On power up this bit is reset and the card PC/PCI DMA d. Bit 3 (CDMA_EN)
of the system control register is a global enable for PC/PCI DMA, and is set at pow p and never cleared if the

PC/PCI DMA mechanism is implemented. The desired DMA channel for each PC Card lot must be configured
through bits 18-16 (CDMACHAN field) in the system control register. The channels are configured as indicated in
Table 3-3.

Table 3-3. PC/PCI Channel Assignfents <

SYSTEM CONTROL {
REGISTER DMA CHA HANNE WIS?EFER
BIT 18 BIT 17 BIT16

0 0 0 Channel(o( 8551\) DMA transfers
0 0 1 Channel\]\ JS/)bit DMA transfers
0 1 0 Chayﬁﬂ 2 8-bit DMA transfers
0 1 1 Chtarine! 3 8-bit DMA transfers
1 0 0 Cr{annel 4 Not used

1 0 1 [~ Channel 5 16-bit DMA transfers
1 1 0 ( Cﬁ@ﬁnel 6 16-bit DMA transfers
1 1 1 \ \Qb{ay{nel 7 16-bit DMA transfers

As in distributed DMA, the PC Card terminal m
(offset 94h, see Section 4.35). The data tra
are not used. When a DREQ is received from
the 1/0 addresses listed in Table 3—4 and performs

ed to DREQ must be configured through socket DMA register 0
width is a function of channel number and the DDMA slave registers
Card and the channel has been granted, the PCI1410 decodes
tions dependent upon the address.

Table 3—-4. /O Addresses Used for PC/PCI DMA

DMA 1/0 ADDRESS /\QMA CYGLE TYPE TERMINAL COUNT PCI CYCLE TYPE
00h Normal 0 I/O read/write
04h \Iﬁbrmal TC 1 1/O read/write
COh Verify 0 1/0 read
C4h 2\ Verify TC 1 1/O read
When the PC/PCI DMA a PC Card-16 DMA mechanism, it may not provide the performance levels of

DDMA,; however, the design of-a/PClI target implementing PC/PCI DMA is considerably less complex. No bus master
ired to support PC/PCI DMA, since the DMA control is centralized in the chipset. This DMA

3.5.11 CardBus Socket Registers

The PCI1410 contains all registers for compatibility with the latest 1997 PC Card Standard. These registers exist as
the CardBus socket registers and are listed in Table 3-5.
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Table 3-5. CardBus Socket Registers

REGISTER NAME OFFSET
Socket event 00h
Socket mask 04h
Socket present state 08h
Socket force event 0Ch
Socket control 10h
Reserved 14h
Reserved 18h
Reserved 1Ch
Socket power management 20h )

3.6 Serial Bus Interface

The PCI1410 provides a serial bus interface to load subsystem identification and select register defaults through a
serial EEPROM and to provide a PC Card power switch interface alternative to P2C. See Section 3.5.2, P2C
Power-Switch Interface (TPS2211), for details. The PCI1410 serial bus interface is compatible with various 12C and
SMBus components.

3.6.1 Serial Bus Interface Implementation

emented onthe VCCDO and VCCD1 terminals and the
% P signals, that is, the MFUNC1 and MFUNC4
inthe serial bus control and status register (offset B3h,
iteback of 1.

To enable the serial interface, a pullup resistor must be imp
appropriate pullup resistors must be implemented on the SDA
terminals. When the interface is detected, bit 3 (SBDETEC
see Section 4.50) is set. The SBDETECT bit is cleared by'a

The PCI1410 implements a two-pin serial interface with one clock signal (SCL) and one data signal (SDA). When
pullup resistors are provided on the VCCDO0 and VCCD1 terminals, the SCL signal is mapped to the MFUNC4 terminal
and the SDA signal is mapped to the MFUNC L terminal. The PCI1410 drives SCL at nearly 100 kHz during data
transfers, which is the maximum specified freq for standard mode 12C. The serial EEPROM must be located
at address AOh. Figure 3-9 illustrates an exa ation implementing the two-wire serial bus.

c
Serial 5V
EEPROM PCI1410
A2 VCCDO
Al VCCD1
A0
D MFUNC4
- i% ® MFUNC1

Figure 3—9. Serial EEPROM Application

s may include PC Card power switches, ZV source switches, card ejectors, or other

The SCL and SDA signals are bidirectional, open-drain signals and require pullup resistors as shown in Figure 3-9.
The PCI1410 supports up to 100 Kb/s data transfer rate and is compatible with standard mode 12C using 7-bit
addressing.
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All data transfers are initiated by the serial bus master. The beginning of a data transfer is indicated by a start
condition, which is signalled when the SDA line transitions to a low state while SCL is in the high state, as illustrated
in Figure 3-10. The end of a requested data transfer is indicated by a stop condition, which is signalled by a
low-to-high transition of SDA while SCL is in the high state, as shown in Figure 3—-10. Data on SDA must remain stable
during the high state of the SCL signal, as changes on the SDA signal during the high state of SCL interpreted
as control signals, that is, a start or a stop condition.

Start Stop Data Line Stable, ~ Change of
Condition Condition Data Valid Data Allowed

3 nsmitted during a data transfer is
unlimited; however, each byte must be completed with an acknowledge bit. acknowledge (ACK) is indicated by

the receiver pulling the SDA signal low so that it remains low d r igh state of the SCL signal. Figure 3—-11

illustrates the acknowledge protocol.

SCL From
Master

oy Tanamiter  \.Z. X @ A X /
SDA Output .-
By Receiver \ \_/_

Figure 3-11. SeriatBus Protocol Acknowledge

The PCI1410 is a serial bus mastef:all other devices connected to the serial bus external to the PCI1410 are slave

devices. As the bus master, the es the SCL clock at nearly 100 kHz during bus cycles and places SCL
in a high-impedance state (zero ) during idle states

Typically, the PCI1410 maste e reads and byte writes under software control. Doubleword reads are performed
by the serial EEPROM initialization circuitry upon a PCI reset and may not be generated under software control. See
Section 3.6.3, Serial Bu ) Application, for details on how the PCI1410 automatically loads the subsystem
identification and ot terdefaults through a serial bus EEPROM.

~A 0 in the R/W command bit indicates that the data transfer is a write. The slave device
acknowledges if it re izes the address. If there is no acknowledgment received by the PCI1410, then bit 6 is set
in the serial bus control and status register (offset B3h, see Section 4.50). The word address byte is then sent by the
PCI1410 and another slave acknowledgment is expected. Then the PCI1410 delivers the data byte MSB first and
expects a final acknowledgment before issuing the stop condition.
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| Slave Address | | Word Address | | Data Byte |
S |b6|b5|b4|b3|b2|bl|b0|0 | A|b7|b6|b5]|b4d|b3|b2|bl|b0| A |b7|b6|b5|b4|b3|b2|bl|{b0O|A |P
al
R/W
A = Slave Acknowledgement S/P = Start/Stop Condition

Figure 3-13 illustrates a byte read. The read protocol is very similar to the write protocol-ex
bit must be set to 1 to indicate a read-data transfer. In addition, the PCI11410 master
of the read bytes from the slave transmitter. The slave transmitter drives the SDA sig

Word Addres@

The SCL signal remains driven

Figure 3-12. Serial Bus Protocol — Byte Write

by the PCI1410 master.

Slave Address | |

ac ledge reception
g read data transfers.

b2,

S |b6 | b5|b4|b3|b2|bl]|b0 A [b7 b6 | b5 |b4 |b3 L b1 | A 7
b I
RIW I
____________________ S |
| <r
! | Slave Address | | ta Byte |
I
L — b6 |b5|b4|b3|b2]b1]b0| A |67 |6 |5 [ba [b3} 62|01 [bO M | P
A = Slave Acknowledgement t/Stop Condition

Figure 3—13. Serial BUs Pro

Figure 3—-14 illustrates EEPROM interface doublewoyd/data collection protocol.

| Slave Address

| | //V@rd Address | |

| — Byte Read

Slave Address |

S|12]10]1210[0]O0O|O0O]O|A]|Db7 b<6 b5 b% 3|b2|blfb0OJA]|]S |1 ]|]O0Of212]J]0[O0O|O0O])]O|2 |A}--

7 2 7 2 :

Start | R_/W _______________________ R_’e_st_an:t _________________ R_/Vy_ !
b--- Data Byte 3 M Datam\ \V\q Data Byte 1 M Data Byte O M| P

A = Slave Acknowledgement
Figu
3.6.3 Serial Bus EEP

When the PCl bus is r
identification and ot
loaded with defaults

M= Master<AcknowIedgement

lication

S/P = Start/Stop Condition

3—14.5EPROM Interface Doubleword Data Collection

e serial bus interface is detected, the PCI1410 attempts to read the subsystem
faults from a serial EEPROM. The registers and corresponding bits that may be
e EEPROM are provided in Table 3-6.

ble 3—6. Registers and Bits Loadable Through Serial EEPROM

RE(IJZII:E; &%OFFSET REGISTER BITS LOADED FROM EEPROM
CTIh\ 40h Subsystem vendor ID, subsystem ID 31-0
02h 80h System control 31-30, 27, 26, 24, 15, 14, 6-3, 1
03h 8Ch Multifunction routing 27-0
04h 90h Retry status, card control, device control, diagnostic 31, 28-24, 22, 19-16, 15,7, 6




Figure 3—-15 details the EEPROM data format. This format must be followed for the PCI1410 to properly load
initializations from a serial EEPROM. Any undefined condition results in a terminated load and sets the ROM_ERR
bit (bit 0) in the serial bus control and status register (offset B3h, see Section 4.50).

Slave Address = 1010 000

~%
Reference(0) Word Address 00h :
Byte 3 (0) Word Address 01h Reference(n) Word Address 8 x (n
Byte 2 (0) Word Address 02h Byte 3 (n)
Byte 1 (0) Word Address 03h Byte 2 (n)
Byte 0 (0) Word Address 04h Byte 1 (n)
RSVD Byte 0 (n)
RSVD RSVD
RSVD RSVD
Reference(1) Word Address 08h RSVD
: EOL Word Address 8 x (n)
°

Figure 3—-15. EEPROM
The byte at the EEPROM word address 00h must either contain avalid offset reference, as listed in Table 3-6, or

an end-of-list (EOL) indicator. The EOL indicator is a byte value of F anchindicates the end of the data to load from
the EEPROM. Only doubleword registers are loaded from the EEPR and all bit fields must be considered when
programming the EEPROM.

The serial EEPROM is addressed at slave address 1010 b by the PCI1410. All hardware address bits for the
EEPROM should be tied to the appropriate level to achi this address. The serial EEPROM chip in the sample

application circuit (Figure 3—9) assumes the 1010b high address nibble. The lower three address bits are terminal
inputs to the chip, and the sample application sho se-terminal inputs tied to GND.

When a valid offset reference is read, four bytes ar
The address autoincrements after every byte tr
addresses align with the data format illustrated i
EEPROM until an end-of-list indicator is re

Note, the eight-byte data structure is important to ide correct addressing per the doubleword read format shown
in Figure 3—14. In addition, the reference offsets mus loaded in the EEPROM in sequential order, that is 01h, 02h,
03h, 04h. If the offsets are not sequential, then the registers will be loaded incorrectly.

3.6.4 Accessing Serial Bu vices Through Software

The PCI1410 provides a progra chanism to control serial bus devices through software. The programming
is accomplished through a PCI configuration space at offset BOh. Table 3—7 lists the registers used
to program a serial bus device.th software.
Table3= Cl1410 Registers Used to Program Serial Bus Devices
PCI OFFSET | REGISTER NAME. DESCRIPTION
BOh Serial bﬁx&\ta Contains the data byte to send on write commands or the received data byte on read commands
) . The content of this register is sent as the word address on byte writes or reads. This register is not used
Blh Seial ex . .
g\ in the quick command protocol.
B82h Seria%u&s@e Write transactions to this register initiate a serial bus transaction. The slave device address and the RIW
address command selector are programmed through this register.
B3h Serial bus control Read data valid, general busy, and general error status are communicated through this register. In
and status addition, the protocol select bit is programmed through this register.
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To write a byte, the serial bus data register must be programmed with the data, the serial bus index register must be
programmed with the byte address, and the serial bus slave address register must be programmed with the 7-bit slave
address (SLAVADDR field) and bit 0 (RWCMD) must be reset.

On byte reads, the byte address is programmed into the serial bus index register, the serial bus slave address register
must be programmed with the 7-bit slave address (SLAVADDR field) and bit 0 (RWCMD) m set, and bit 5
(REQBUSY) in the serial bus control and status register (see Section 4.50) must be polle til Then the
contents of the serial bus data register are valid read data from the serial bus interface.

-

3.7 Programmable Interrupt Subsystem

Interrupts provide a way for I/O devices to let the microprocessor know that they reg icing. The dynamic
nature of PC Cards and the abundance of PC Card 1/O applications require substan

PCI1410. The PCI1410 provides several interrupt signaling schemes to acco
platforms. The different mechanisms for dealing with interrupts in this device are\be
industry standards. The ExCA register set provides interrupt control for some
CardBus socket register set provides interrupt control for the CardBus PC Card functions. The PCI1410 is, therefore,
backward compatible with existing interrupt control register definitions, and new registers have been defined where

required.

sing parallel PCl interrupt signaling, parallel
PCI interrupt protocol. It is possible to use the
RQsor serialized IRQs, as detailed in the sections that
en multifunction terminals, MFUNCO-MFUNCS6.

ISA-type IRQ interrupt signaling, or the IRQSER serialize
parallel PCI interrupts in combination with either parall

PC Card functional interrupts are defined as| requests /from a PC Card application for interrupt service and are
indicated by asserting specially-defined s;j

fined as events at the PC Card interface that are detected by the
PCI1410 and may warrant notification of hos nd socket services software for service. CSC events include both
card insertion and removal from PC Card sockets, as well as transitions of certain PC Card signals.

Table 3-8 summarizes the sources of PC Card interrupts and the type of card associated with them. CSC and
functional interrupt sources are dependent on the type of card inserted in the PC Card socket. The three types of cards
that can be inserted into a ard socket are:

e 16-bit memory.
¢ 16-bit I/O car
¢ CardBus ¢
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Table 3-8. Interrupt Mask and Flag Registers

CARD TYPE EVENT MASK FLAG
Battery conditions EXCA offset 05h/805h EXCA offset 04h/804h
16-bit (BVD1, BVD2) bits 1 and 0 bits 1 and 0O
memory Wait states ExCA offset 05h/805h ExCA offset 04h/804h
(READY) bit 2 bit 2
Change in card status EXCA offset 05h/805h EXCA offset 04h/80. Q
(STSCHG) bit 0 bit 0
16-bit /o Interrupt request PCI configuration 9T
(IREQ) Always enabled bit 0 /Zﬂ;‘“\\h\
All 16-bit bower evele complete EXCA offset 05h/805h EXCA offset OM/
PC Cards 4 P bit 3 bit3,
Change in card status Socket mask Sgcket event
(CSTSCHG) bit 0 bit 0
Interrupt request Always enabled PCI conflg\d@ll*gn//ob/set 91h
(CINT) bit
CardBus
Power cvcle complete Socket mask Socket event
4 P bit 3 bit 3
Card insertion or Socket mask é@Eket event
removal bits 2 and 1 bits 2 and 1

Functional interrupt events are valid only for 16-bit I/O and CardBts Ca
valid for 16-bit memory cards. Furthermore, card insertion and rge

card type. Table 3—-9 describes the PC Card interrupt events.

Table 3-9. PC Card Interruglgents and Description

CARD TYPE EVENT TYPE SIGNAL DESCRIPTION

A transition on BVD1 indicates a change in the

BVD]‘(S; S: G)JCSTSCHG PC Card battery conditions.

Battery conditions

CsC
16-bit (BVD1, BVD2) BVD@) ;)qum o |A transion on BVD2 indicates a change in the
memory PC Card battery conditions.
Wait states —_— A transition on READY indicates a change in the ability
(READY) cse \B\DY(IREQ)”CINT of the memory PC Card to accept or provide data.
s;?ﬁ;?g%géﬂg) csc M%HG)//CSTSCHG l’:ethe;s;%rtggré)f STSCHG indicates a status change
16-bit 110 - — -
Interr(Llj'gtErS;quest Functional READY(@)//W ;I;gi]?rslze':r’tcl:oré;)rfleEQ indicates an interrupt request
h i _— Th i f CSTSCHG indi h
st;frﬁ?%%?s?ﬁ@ &g }VDl(STSCHG)//CSTSCHG on?haessléeéncogrz CSTSCHG indicates a status change
CardBus - — -
Interr(Lg)It'\ere)quessﬁmb‘gI READY(@)//W ;I;t;;z—tlrs]:e':r’tlcorcl::rdeINT indicates an interrupt request
Card insefii CD1//CCDL, A Fransmon on glther CD1//CCD1 or .CD2//CCD2
CcsC —_— indicates an insertion or removal of a 16-bit or CardBus
Al PC Cards or rez& CD2//CCD2 PC Card.
Powe N csc N/A An interrupt is generated when a PC Card power-up
/Sanig lete cycle has completed.

The naming convention for PC Card signals describes the function for 16-bit memory, I/O cards, and CardBus. For
example, READY(IREQ)//CINT includes READY for 16-bit memory cards, IREQ for 16-bit I/O cards, and CINT for
CardBus cards. The 16-bit memory card signal name is first, with the 1/O card signal name second, enclosed in
parentheses. The CardBus signal name follows after a double slash (//).
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The 1997 PC Card Standard describes the power-up sequence that must be followed by the PCI1410 when an
insertion event occurs and the host requests that the socket Vo and Vpp be powered. Upon completion of this
power-up sequence, the PCI1410 interrupt scheme can be used to notify the host system (see Table 3-9), denoted
by the power cycle complete event. This interrupt source is considered a PCI1410 internal event because it depends
on the completion of applying power to the socket rather than on a signal change at the PC Card.interface.

3.7.2 Interrupt Masks and Flags

Host software may individually mask (or disable) most of the potential interrupt sources listed able 3-9 by setting
the appropriate bits in the PCI1410. By individually masking the interrupt sources list dr can control those
events that cause a PCI1410 interrupt. Host software has some control over the system interruptthe PCI1410 asserts
by programming the appropriate routing registers. The PCI1410 allows host so o route PC Card CSC and PC
Card functional interrupts to separate system interrupts. Interrupt routing somewhat speific to the interrupt signaling
method used is discussed in more detail in the following sections.

When an interrupt is signaled by the PCI1410, the interrupt service routine must determine which of the events listed
in Table 3-8 caused the interrupt. Internal registers in the PCI1410 provide flags that report the source of an interrupt.
By reading these status bits, the interrupt service routine can determine the a@tion to be taken.

Notice that there is not a mask bit to stop the PCI1410 from-passi Card functional interrupts through to the
d is properly powered, and there should never

Card-related interrupt flags) can be cleared using two/different methods. One method is an explicit write of 1 to the
flag bit to clear and the other is by reading the flaglbit register. The selection of flag bit clearing is made by bit 2
(IFCMODE) in the EXCA global control register Section 5.20), located at EXCA offset 1Eh/81Eh, and defaults
to the flag cleared on read method.

The CardBus-related interrupt flags can be
register (see Section 6.4). Although some
registers, software should not progral

a explicit write of 1 to the interrupt flag in the socket force event
e functionality is shared between the CardBus registers and the ExCA
ip through both register sets when a CardBus card is functioning.

3.7.3 Using Parallel IRQ Interrupts

The seven multifunction terminals, MFANC6—-MFUNCO, implemented in the PCI1410 may be routed to obtain a

located at PCI offset 92h, fo-s
Register, for details on configu

and IRQ15. The-multjifunction routing register must be programmed to a value of OFBA 5432h. This value routes the
MFUNCO terminal to INTA signaling and routes the remaining terminals as illustrated in Figure 3—16. Not shown is
that INTA must also be routed to the programmable interrupt controller (PIC), or to some circuitry that provides parallel
PCl interrupts to the host.
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PCI1410 PIC
MFUNC1 IRQ3
MFUNC2 IRQ4
MFUNC3 IRQ5
MFUNC4 IRQ10
MFUNC5 IRQ11
MFUNC6 IRQ15

Figure 3-16. IRQ Implementation

Power-on software is responsible for programming the multifunction routing register to refle configuration
of a system implementing the PCI11410. See Section 4.30, Multifunction Routing Register; for details on configuring
the multifunction terminals.

The parallel ISA type IRQ signaling from the MFUNC6—-MFUNCO terminals is compatible™w ose input directly into
the 8259 PIC. The parallel IRQ option is provided for system designs that require legacy ISATRQs. Design constraints
may demand more MFUNC6-MFUNCO IRQ terminals than the PCI11410 makes available.

3.7.4 Using Parallel PCI Interrupts O
Parallel PCI interrupts are available when exclusively in parallel PCI int modg, parallel ISA IRQ signaling mode,
and when only IRQs are serialized with the IRQSER protoco cket fupiction interrupts are routed to INTA

he
(MFUNCO).
3.7.5 Using Serialized IRQSER Interrupts
The serialized interrupt protocol implemented in the PCI141 e ngle terminal to communicate all interrupt

status information to the host controller. The protocol defi a serial packet consisting of a start cycle, multiple
interrupt indication cycles, and a stop cycle. All data in the ket is synchronous with the PCI clock. The packet data
describes 16 parallel ISA IRQ signals and the optional 4 £ClI interrupts INTA, INTB, INTC, and INTD. For details on
the IRQSER protocol refer to the document Serializ Q Support for PCI Systems.

3.7.6 SMI Support in the PCI1410

The PCI1410 provides a mechanism for interr
Card socket interfaces. The interrupt mechanism i
SMl interrupts are generated by the PCI1440;

(see Section 6.5) of the CardBus register set or
causes a power cycle change sequence sent on th

The SMI control is programmed through three bits in the system control register (offset 80h, see Section 4.29). These
bits are SMIROUTE (bit 26), SMI TUS (hit 25), and SMIENB (bit 24). Table 3—10 describes the SMI control bits
function.

ing stem when power changes have been made to the PC
esigned to fit into a system maintenance interrupt (SMI) scheme.
nabled, after a write cycle to either the socket control register
A power control register (EXCA offset 02h, see Section 5.3)
wer switch interface.

Table 3-10. SMI Control
BIT NAME FUNCTION
SMIROUTE This sharg’d\bilkq}n\rols whether the SMI interrupts are sent as a CSC interrupt or as IRQ2.
SMISTATUS This spsl@ﬁq\e\gen@ﬁ/t bit is set when an SMI interrupt is pending. This status flag is cleared by writing back a 1.
SMIENB Wheﬁ\s\mn}t@rrupt generation is enabled.
If CSC SMI interrupt: lected, then the SMI interrupt is sent as the CSC. The CSC interrupt can be either level

or edge mode, e on the CSCMODE bit (bit 1) in the EXCA global control register (EXCA offset 1Eh, see
Section 5.20).

If IRQ2 is selected by SMIROUTE, then the IRQSER signaling protocol supports SMI signaling in the IRQ2 IRQ/Data
slot. In a parallel ISA IRQ system, the support for an active low IRQ2 is provided only if IRQ2 is routed to either
MFUNC1, MFUNC3, or MFUNCS6 through the multifunction routing register (offset 8Ch, see Section 4.30).
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3.8 Power Management Overview
In addition to the low-power CMOS technology process used for the PCI1410, various features are designed into the

device to allow implementation of popular power-saving techniques. These features and techniques are discussed
in this section.

3.8.1 Clock Run Protocol

CLKRUN protocol see the PCI Mobile Design Guide.

The PCI1410 does not permit the central resource to stop the PCI clock under
« Bit 1 (KEEPCLK) in the system control register (offset 80h, see Sectiq
« The PC Card-16 resource manager is busy.
e The PCI1410 CardBus master state machine is busy. A cycle may be in progress on CardBus.

e The PCI1410 master is busy. There may be posted data fp Card@ to PCl in the PCI1410.

¢ Interrupts are pending.
e The CardBus CCLK for either socket has not beenstopped

The PCI1410 restarts the PCI clock using the CLKRUN protocel.under
« APC Card-16 IREQ or a CardBus CINT has bee .
+ A CardBus CBWAKE (CSTSCHG) or PC Car STSCHGI/RI event occurs.
e A CardBus attempts to start the CCLK using CCLKRUN.

e A CardBus card arbitrates for the CardBus bus using CREQ.
¢ A 16-bit DMA PC Card asserts DREQY

PCI1410 CCLKRUN manager.

ny of the following conditions:

3.8.2 CardBus PC Card Power M

The PCI1410 implements its own card
is no activity to the CardBus PC Card. clock-run protocol is followed on the CardBus CCLKRUN interface
to control this clock management.

Furthermore, the PW
is no card activity.



3.8.4 Suspend Mode

The SUSPEND signal, provided for backward compatibility, gates the PRST (PCI reset) signal and the GRST (global
reset) signal from the PCI11410. Besides gating PRST and GRST, SUSPEND also gates PCLK inside the PCI11410
in order to minimize power consumption.

Gating PCLK does not create any issues with respect to the power switch interface in the PCI141 is cause
the PCI1410 does not depend on the PCI clock to clock the power switch interface. There are s to clock
the power switch interface in the PCI1410:

*« Use an external clock to the PCI1410 PCLK terminal
* Use the internal oscillator

It should also be noted that asynchronous signals, such as card status change interrupts-and R--OUT

to the host system without a PCI clock. However, if card status change interrupts are routed/over the serial interrupt
stream, then the PCI clock will have to be restarted in order to pass the interrupt, because neither the internal oscillator
nor an external clock is routed to the serial interrupt state machine. Figure 3—17 is a‘logicdia

XRST g XRSTIN
_) PCI1410
Care
SUSPEND — SUSPENDIN
GNT _)

-

Figure 3—17. Suspend Logi

, can be passed

PCLK

Figure 3-18 is a signal diagram of the suspend function.

%@
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XRST

GNT

External Terminals

Internal Signals

XRSTIN

SUSPENDIN

oo TV MUY T

Figure 3-18. Signal Diagfam of Suspend Function

3.8.5 Requirements for Suspend Mode

The suspend mode prevents the clearing of
would require the reconfiguration of the PC|1
PCI outputs in a high impedance state and
is currently in process (GNT is asserted).
SUSPEND is asserted because the o

ontents on the assertion of reset (PRST or GRST) which
are. Asserting the SUSPEND signal places the controller
LK signal internally to the controller unless a PCI transaction
important that the PCI bus not be parked on the PCI1410 when
e\n a high-impedance state.

The GPIOs, MFUNC signals, and RI_OUT signals are all active during SUSPEND, unless they are disabled in the
appropriate PCI1410 registers.

3.8.6 Ring Indicate &

The RI_OUT output is ani ature in power management, allowing a system to go into a suspended mode
and wake up on mode other card events. Tl-designed flexibility permits this signal to fit wide platform
requirements. RI_O e 1410 can be asserted under any of the following conditions:

dem in a powered socket asserts RI to indicate to the system the presence of an

wn CardBus card asserts CSTSCHG (CBWAKE) requesting system and interface wake-up.

CardBus card asserts CSTSCHG from the insertion/removal of cards or change in battery
Is.

Figure 3—19 shows various enable bits for the PCI1410 RI_OUT function; however, it does not show the masking of
CSC events. See Table 3-8 for a detailed description of CSC interrupt masks and flags.
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| RI_OUT Function

| I
CSTSMASK —] |
I RIENB |
PC Card |
Socket | RINGEN —1
| Card uT
| IIF
I CDRESUME —]
I

Figure 3-19. RI_OUT Functional Diagram

RI from the 16-bit PC Card interface is masked by bit 7 (RINGEN) in the ExCA interrupt an neral control register
(ExCA offset 03h, see Section 5.4). This is programmed on a per-socket basis and i I licable when a 16-hit
card is powered in the socket.

The CBWAKE signaling to RI_OUT is enabled through the same mask as the CSC event for CSTSCHG. The mask
bit (bit 0, CSTSMASK) is programmed through the socket mask register (CardBus oget 04h, see Section 6.2) in the
CardBus socket registers.

3.8.7 PCIl Power Management

The PCI Bus Power Management Interface Specification for PCI 16 CardBus Bridges establishes the infrastructure
required to let the operating system control the power of PCI u. (his is done by defining a standard PCI
interface and operations to manage the power of PCI functions,on.thebus. The PCI bus and the PCI functions can
be assigned one of four software-visible power management states that result in varying levels of power savings.

The four power management states of PCI functions ar

¢ DO - Fully-on state
« D1 and D2 — Intermediate states
« D3 - Off state

Similarly, bus power states of the PCI bus are B
state of the originating bridge device.

. The bus power states BO—B3 are derived from the device power

For the operating system (OS) to power manage
support four power management operations. These

vice power states on the PCI bus, the PCI function should
erations are:

« Capabilities reporting

e Power status reporting
e Setting the power stat
e System wake up

capabilities in addition to tandard PCI capabilities is indicated by a 1 in bit 4 (CAPLIST) of the status register
(offset 06h, see Sectio

bridge with PCI con ation space header type 2, the capabilities pointer is mapped to an offset of 14h. The first
byte of each capabii er block is required to be a unique ID of that capability. PCI power management has been
assigned an ID of 0Ih.The next byte is a pointer to the next pointer item in the list of capabilities. If there are no more
items in the list, then the next item pointer should be set to 0. The registers following the next item pointer are specific
to the capabilities of their corresponding power management functions. The PCI power management capability
implements the register block outlined in Table 3-11.
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Table 3-11. Power Management Registers

REGISTER NAME OFFSET
Power management capabilities Next-item pointer | Capability ID AOh
PM data PMCSR bndge support Power management control/status Adh
extensions f\
The power management capabilities register (offset A2h, see Section 4.39) provides infor apabilities
of the function related to power management. The power management control/status regis offset Adh, see
Section 4.40) enables control of power management states and enables/monitors powe gement events. The

data register is an optional register that can provide dynamic data.

For more information on PCI power management, see the PCI Bus Power Manageme dce Specification for
PCI to CardBus Bridges.

3.8.8 CardBus Bridge Power Management

The PCI Bus Power Management Interface Specification for PCI to CardBus Bridges was approved by PCMCIA in
December of 1997. This specification follows the device and bus state definitions provided in the PCI Bus Power
Management Interface Specification published by the PCI Special Interest Group (SIG). The main issue addressed
in the PCI Bus Power Management Interface Specification for PCI to @ es is wake-up from D3pqt O D3g|g
without losing wake-up context (also called PME context).

The specific issues addressed by the PCI Bus Power Manage
for D3 wake up are as follows:

* Preservation of device context: The specification @ a reset must occur when transitioning from D3
to DO. Some method to preserve wake-up cont ust-be implemented so that the reset does not clear
the PME context registers.

pecification for PCl to CardBus Bridges

* Power source in D3.q|q if wake-up supportig’required from this state.
The Texas Instruments PCI1410 addresses these D3 wake-up issues in the following manner:
of PME context bits:

« Two resets are provided to handle preserva

— Global reset (GRST) is use
PCI1410 in its default state a

— PCl reset (PRST) now nctionality based on whether PME is enabled or not. If PME is
enabled, then PME context is p ed. If PME is not enabled, then PRST acts the same as a normal
PCI reset. Please see the masterdist of PME context bits in Section 3.8.10.

e initial boot up of the system after power up. It places the
equires BIOS to configure the device before becoming fully functional.

* Power source in D3
auxiliary power sou
Guide for D3 Wal
for further informa

|d if wake-up support is required from this state. Since V¢ is removed in D3¢gg, an
must be supplied to the PCI11410 V¢ pins. Consult the PCI14xx Implementation
the PCI Power Management Interface Specification for PCI to CardBus Bridges

3.8.9 ACPI Suppaort

The Advanced C
pieces of hardwa e described to the ACPI driver. The PCI1410 offers a generic interface that is compliant with
ACPI design

Two doublewords of general-purpose ACPI programming bits reside in PCI1410 PCI configuration space at offset
A8h. The programming model is broken into status and control functions. In compliance with ACPI, the top level event
status and enable bits reside in general-purpose event status (offset A8h, see Section 4.43) and general-purpose
event enable (offset AAh, see Section 4.44) registers. The status and enable bits are implemented as defined by ACPI
and illustrated in Figure 3—20.
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Status Bit

Event Input —
. Event Output
Enable Bit —

Figure 3—20. Block Diagram of a Status/Enable Cell

The status and enable bits generate an event that allows the ACPI driver to call a control method a iatechwith the
pending status bit. The control method can then control the hardware by manipulating the hard
by investigating child status bits and calling their respective control methods. A hierarchical i
be somewhat limiting, however, as upstream devices would have to remain in some level

events.

For more information of ACPI, see the Advanced Configuration and Power Interface ecification.

3.8.10 Master List of PME Context Bits and Global Reset Only Bits

If the PME enable bit (bit 8) of the power management control/status register (PCI offset Adh, see Section 4.40) is
asserted, then the assertion of PRST will not clear the following PME context bits. If the PME enable bit is not asserted,
then the PME context bits are cleared with PRST. The PME context bits are:

» Bridge control register (PCI offset 3Eh, see Section 4.25): bit/6

« EXCA power control register (EXCA offset 802h, see Section5.3):\bits 4, 3, 1, 0

e ExCA interrupt and general control (ExCA offset 803h, & ection 5.4): bits 6, 5
e CA offset 805h, see Section 5.6): bits 3—0

e EXCA card status-change-interrupt configuration regi
e CardBus socket event register (CardBus offset 00h,/5ee-Sectign 6.1): bits 3-0
« CardBus socket mask register (CardBus offset 04h,see Section 6.2): bits 3—0
e CardBus socket present state register (CardBu set 08h, see Section 6.3): bits 13-10, 7, 5-0

Global reset will place all registers in their default state fegardless of the state of the PME enable bit. The GRST signal
is gated only by the SUSPEND signal. This means
thus preserving all register contents. The regis

*  Subsystem vendor ID (PCI offset 40h,
e Subsystem ID (PCI offset 42h, see
e PC Card 16-bit legacy mode base ad register (PCI offset 44h): bits 31-1

«  System control register (PCI offset 80h, s ection 4.29): bits 31, 30, 27, 26, 24-14, 7-0
e Multifunction routing register (PCI offset 8Ch, see Section 4.30): bits 27-0

e Retry status register (PChoffset 90h, see Section 4.31): bits 7, 6, 3, 1

e Card control register (P ffset @ see Section 4.32): bits 7-5, 2-0

» Device control registe fset 92h, see Section 4.33): bits 7-5, 3-0

« Diagnostic register {P€ N\~- 93h, see Section 4.34): bits 7-0

* Socket DMA registex 0(RCl uffset 94h, see Section 4.35): bits 1-0

e Socket DMA regis

Section 4.26): bits 15-0
4.27): bits 15-0

e Serial bus_ data\(P ffset BOh, see Section 4.47): bits 7-0
e Serialb ﬁ ex (PCI offset B1h, see Section 4.48): bits 7-0
. Serial address register (PCI offset B2h, see Section 4.49): bits 7-0
v ol and status register (PCI offset B3h, see Section 4.50): bits 7, 2
« EXCA identification and revision register (ExCA offset 00h, see Section 5.1): bits 7-0
e EXCA card status change register (EXCA offset 804h, see Section 5.5): bits 3—-0
* EXCA global control register (EXCA offset 1Eh, see Section 5.20): bits 3-0
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4 PC Card Controller Programming Model

This section describes the PCI1410 PCI configuration registers that make up the 256-byte PCI

for each PCI1410 function. As noted, some bits are global in nature and are accessed only tht

4.1 PCI Configuration Registers

The configuration header is compliant with the PCI Local Bus Specification as a

compliant as well. Table 4—-1 shows the PCI configuration header, which includes bot

configuration space and the user-definable registers.
Table 4-1. PCI Configuration Registers

CardBus

~ B
priQge

@o efined portion of the

C

unction 0.

iguration header

der and is PC 99

REGISTER NAME [ ( N ) OFFSET
Device ID Vendor ID 00h
Status Command 04h
PCI class code Revision ID 08h
BIST | Header type | Latency timer Cache line size 0Ch
CardBus socket/ExCA base-address 10h
Secondary status Reserveg/ Capability pointer 14h
CardBus latency timer | Subordinate bus number Cardéu{buinumber PCI bus number 18h
Memory base register 0 1Ch
Memory limit register O( ( 20h
Memory base register 1 \/ / 24h
Memory limit registy{/’l./ 28h
1/0O base regisye(r/é 2Ch
1/0 limit regiétér 0 30h
1/O base register 1 34h
1O lifif registér 1 38h
Bridge control \ /Interrupt pin Interrupt line 3Ch
Subsystem ID Subsystem vendor ID 40h
PC Card 16-bit I#\Iégacy-mode base address 44h
es\6(ved 48h—7Ch
Systea c§0ntrol 80h
Reserved 84h-88h
Multifunction routing 8Ch
Diagnostic | \Q\e“(ice cémﬁol | Card control Retry status 90h
Socket DMA register 0 94h
Socket DMA register 1 98h
Reserved 9Ch
Power maﬁa\g@@t\ﬁ{pabilities Next-item pointer Capability ID AOh
wer management
Power management data control/status bridge Power management control/status Adh
support extensions
[Sehe\}a\kpu\(gése event enable General-purpose event status A8h
ner\a\g-purpose output General-purpose input ACh
Serial bl;fafsgtrm and Serial bus slave address Serial bus index Serial bus data BOh
Reserved B4h—FCh




A bit description table, typically included when a register contains bits of more than one type or purpose, indicates
bit field names, a detailed field description, and field access tags, which appear in the type column of the bit description
table. Table 4-2 describes the field access tags.

Table 4-2. Bit Field Access Tag Descriptions

ACCESS TAG NAME MEANING ((\
R Read Field may be read by software.t /
W Write Field may be written by software to any value. \
S Set Field may be set by a write of 1. Writes of 0 have no effect.
C Clear Field may be cleared by a write of 1. Writes of 0 have no effect. ( / \
] Update Field may be autonomously updated by the PCI1410. \ j /

T A bit may display either of two types of behavior when read. After
having been read it can maintain the value it had previously, or th
read process can cause it to be reset to 0.

4.2 Vendor ID Register

This 16-bit register contains a value allocated by the PCI Special Interest Group (SIG) and identifies the manufacturer
of the PCI device. The vendor ID assigned to Tl is 104Ch.

Bit 15 [ 14 |13 [ 12 |1 [0 | o [ 8 [ 7 [/&\|\5,] 4 [3]2/]1]o0
Name Vend6{

Type R R R R R R R R R~ R | K R R R R R
Default | 0 0 0 1 0 0 0 o |/9 [a 0 0 1 1 0 0

Register:  Vendor ID M

Offset: 00h
Type: Read-only
Default: 104Ch

4.3 Device ID Register

This 16-bit register contains a value assigned g t 10 by TI. The device identification for the PCI1410 is
AC50h. &
Bit 15 [ 14 |13 [ 12 |1 Yoo |8 [ 7 |6 [ 5 |4 [3 ]2 ]1]o0
Name \ Device ID
Type R R R R R R R.| R R R R R
Default 1 0 1 0 1 0 0 0 1 0 1 0 0 0 0
Register: Device | Q
Offset: 02h
Type: Rea
Default: AC5
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4.4 Command Register

The command register provides control over the PCI1410 interface to the PCI bus. All bit functions adhere to the
definitions in PCI Local Bus Specification. See Table 4-3 for the complete description of the register contents.

Bit 15 [ 14 [ 13 [ 12 [ 11 [0 | 9o [ 8 |7 |6 |5 |a]s/2]1]o0
Name Command f \
Type R rRw [ R [rw [rRw [ R | R\ [RrW]rwW | RiW
Default 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0
Register: Command Q
Offset: 04h
Type: Read-only, Read/Write
Default: 0000h
Table 4-3. Command Register
BIT SIGNAL TYPE FUNCTION
15-10 RSVD R Reserved. Bits 15-10 return Os when read.
Fast back-to-back enable. The PCI1410 does not generate fa back-to-back transactions; therefore, bit 9
9 FBB_EN R
- returns O when read.
System error (SERR) enable. Bit 8 controls b e for SERR driver on the PCl interface. SERR can
be asserted after detecting an addfe: parl PCI bus. Both bits 8 and 6 must be set for the
8 SERR_EN R/W | PCI1410 to report address parity errorfs.
0 = Disable SERR output driver (d
1 = Enable SERR output driver
7 STEP EN R Addre_ss/data stepping control. The 0\44\10/% s not support address/data stepping; therefore, bit 7 is
- hardwired to 0.
Parity error response enable. Bit'6/controls the response of the PCI1410 to parity errors through PERR. Data
parity errors are indicated b serting PERR, whereas address parity errors are indicated by asserting
6 PERR_EN R/W | SERR.
0=PCI1410i |gn0r cted parity error (default)
1 = PCI1410 responds to q’\ected parity errors
VGA palette snoop. n blt 5 js set to 1, palette snooping is enabled (that is, the PCI1410 does not respond
5 VGA_EN R/W | to palette regist wrlt noops the data). When bit 5 is 0, the PCI1410 treats all palette accesses like
all other accessi\
Memory write and Invalidate enable. Bit 4 controls whether a PCl initiator device can generate memory write
4 MWI_EN R and inval ands. The PCI1410 controller does not support memory write and invalidate
commands, it uses ry write commands instead; therefore, this bit is hardwired to 0.
Special cycles. Bit 3 c&ur/ols whether or not a PCI device ignores PCI special cycles. The PCI1410 does
3 SPECIAL R ; o e )
not respond to special cycle operations; therefore, this bit is hardwired to 0.
s master control. Bit 2 controls whether or not the PCI1410 can act as a PCI bus initiator (master). The
131410 can‘take control of the PCI bus only when this bit is set.
2 MAST_EN RIW isables the ability of the PCI1410 to generate PCI bus accesses (default)
= Epables the ability of the PCI1410 to generate PCI bus accesses
\ﬁ\er!}ry space enable. Bit 1 controls whether or not the PCI1410 can claim cycles in PClI memory space.
1 MEM_EN R = Disables the PCI1410 from responding to memory space accesses (default)
1 = Enables the PCI1410 to respond to memory space accesses
%o space control. Bit O controls whether or not the PCI1410 can claim cycles in PCI I/O space.
0 I0_E 0 = Disables the PCI1410 from responding to I/O space accesses (default)
1 = Enables the PCI1410 to respond to I/O space accesses
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4.5 Status Register

The status register provides device information to the host system. Bits in this register may be read normally. A bit
in the status register is reset when a 1 is written to that bit location; a O written to a bit location has no effect. All bit
functions adhere to the definitions in the PCI Local Bus Specification. PCI bus status is shown throug ch function.

See Table 4—4 for a complete description of the register contents. Q\
Bit 15 [ 14 |13 [ 12 | 1n [0 | 9o [ 8 [ 7 |6 [ 5 |4 [ 3 e[~ o
Name Status
Type R/IC | RIC | RIC | RIC | RIC R R RIC R R R R R R R
Default 0 0 0 0 0 0 1 0 0 0 0 1 |lo [ )] o 0
Register: Status
Offset: 06h
Type: Read-only, Read/Clear
Default: 0210h
Table 4-4. Status Register
BIT SIGNAL TYPE FUNCTION
15 PAR_ERR R/IC Detected parity error. Bit 15 is set when a parity erroy |s}§etected é;%er address or data).
14 SYS_ERR RIC ﬁ(l)gsrt]aled system error. Bit 14 is set when SERR |s<§vét§<a\iaﬁe PCI1410 signals a system error to the

13 MABORT RIC Rece_zlved master abort. Bit 13 is set when le initiated/by the PCI1410 on the PCI bus has been
terminated by a master abort.

12 TABT REC RIC Received target abort. Bit 12 is set when c@t by the PCI1410 on the PCI bus was terminated
- by a target abort.

11 TABT_SIG R/IC

Signaled target abort. Bit 11 is set by//t{e/PCHMhen it terminates a transaction on the PCI bus with a
target abort.

DEVSEL timing. These bits ence@é the timing of DEVSEL and are hardwired 01b, indicating that the

10-9 | PCI_SPEED R PCI1410 asserts PCI_SPEE/D«%;.\ medium speed on nonconfiguration cycle accesses.

Data parity error detected.
0 = The conditions for setting bit
1 = A data parity eyror occ

ave not been met.
d the following conditions were met:

8 DATAPAR RIC a. PERR was asserte: y PCI device including the PCI1410.
b. The PCI1410 the bus master during the data parity error.
c. The pMe onse bit is set in the command register (offset 04h, see Section 4.4).
7 FBB CAP R Fast bgck-to-back capabte: h§> PCI1410 cannot accept fast back-to-back transactions; therefore, bit 7 is
- hardwired to 0.
User-definable feature support. The PCI1410 does not support the user-definable features; therefore, bit 6
6 UDF R . .
is hargwlred to 0.
66-M able{'l%e PCI1410 operates at a maximum PCLK frequency of 33 MHz; therefore, bit 5 is
5 66MHZ R hafdw
/C}p%w Bit 4 returns 1 when read. This bit indicates that capabilities in addition to standard PCI
4 CAPLIST R \ ilities\are implemented. The linked list of PCI power management capabilities is implemented in this
ction.
3-0 RSVD R e\ged. Bits 3—0 return Os when read.
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4.6 Revision ID Register

The revision ID register indicates the silicon revision of the PCI1410.

4.7 PCI Class Code Register

Bit 7 | 6 | 5 4 3 2 | 1 0
Name Revision ID ((\
Type R R R R R R (R R
Default 0 0 0 0 0 0 \0 1
Register: Revision ID
Offset: 08h
Type: Read-only
Default: 01h

The class code register recognizes the PCI1410 as a bridge device (06h) and CardBus bridge device (07h) with a
00h programming interface.

Bit 23 [22 [21 |20 [19 [18 |17 [16 [15 |14 |13 [12 [1a 30|09 [ 8} 7 [6 [5 |4 [3[2]1]o0
Name PCl class ct/)cfy/\
Base class {Su@clags/ Programming interface
Type R|R|R|R]|R R [RIR[R|R R|R|R|R]|R
Default [0 [0 ojJo]1]1]0]o0 HFEENEN oJo]Jo]Jo]o]o]o
Register: PCl class code U
Offset: 09h
Type: Read-only
Default: 06 0700h
4.8 Cache Line Size Register
The cache line size register is programmef;\b h are to indicate the system cache line size.
Bit 7 | 6 | 5 | 4 | 3 | 2 | 1 0
Name Cache line size
Type RIW RIW m\ RIW R/W RIW RIW RIW
Default 0 0 0 0 0 0 0 0
Register: Cacheline size
Offset:
Type:
Default:
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4.9 Latency Timer Register

The latency timer register specifies the latency timer for the PCI1410 in units of PCI clock cycles. When the PCI11410
is a PCI bus initiator and asserts FRAME, the latency timer begins counting from zero. If the latency timer expires
before the PCI1410 transaction has terminated, then the PCI1410 terminates the transaction w, its GNT is
deasserted. f@\\

Bit 7 6 5 | 4 HE | 2 | U0
Name Latency timer
Type RIW RIW RIW RIW R/W RIW SRIW. RIW
Default 0 0 0 0 0 0 (Lo )] 0
Register: Latency timer
Offset: 0Dh
Type: Read/Write
Default: 00h

4.10 Header Type Register
ion spac@adhere to the CardBus bridge

This register returns 02h when read, indicating that the PCI1410 configu

extension registers.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
Name Header ({yﬁe
Type R R R R R /) R R R
Default 0 0 0 0 o 0 1 0
Register: Header type
Offset: OEh
Type: Read-only
Default: 02h

4.11 BIST Register

Because the PCI1410 does not support a test (BIST), this register returns the value of 00h when read.

Bit 7 | 6 | 5 | % | 3 | 2 | 1 | 0
Name BIST

Type R R R R R R R R
Default 0 0 0 0 0 0 0 0

Register: BIST

Offset: OFh
Type: R
Default: 0
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4.12 CardBus Socket/EXCA Base-Address Register

The CardBus socket/EXCA base-address register is programmed with a base address referencing the CardBus
socket registers and the memory-mapped ExCA register set. Bits 31-12 are read/write and allow the base address
to be located anywhere in the 32-bit PClI memory address space on a 4-Kbyte boundary. Bits 0 are read-only,
returning Os when read. When software writes all 1s to this register, the value read back is F
that at least 4K bytes of memory address space are required. The CardBus registers star
memory-mapped ExXCA registers begin at offset 800h.

4.13 Capability Pointer Register

The capability pointer register provides a pointer into the

register block resides. PCI header doublewords at AOh
socket has its own capability pointer register. This r

COoRnmgu

Bit 31 [ 30 |20 |28 [ 27 |26 [ 25 | 24 [ 23 | 22 [ 21 | 207} a9 ag | 17 | 16
Name CardBus socket/ExCA base-address ( ( \ \
Type RW [Rw [rRw [rRw [rRw [rRw [ rRw [ rRw | rRw | Rw | RW | RW R [ RW | RW | RW
Default 0 0 0 0 0 0 0 0 0 0 ) 0 0 0
Bit 15 [ 14 | 13 | 12 | 112 | 10 9 8 7 6 5 (| 4] 3 1
Name CardBus socket/ExCA base-address
Type RW | RW | RW | RIW R R R R R R R R R
Default 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Register: CardBus socket/ExCA base-address Q

Offset: 10h

Type: Read-only, Read/Write

Default: 0000 0000h

ation header where the PCI power management

d Adh provide the power management (PM) registers. The

ter returns AOh when read.

Bit 7 | 6 | 5 [ 4 | 3 | 2 | 1 0
Name // ﬁapability pointer
Type R R\ )R R R R R
Default 1 0 { 0 0 0 0
Register: Capability poi
Offset: 14h
Type: Read-only
Default: AOh



4.14 Secondary Status Register

The secondary status register is compatible with the PCI-to-PCl bridge secondary status register and indicates
CardBus-related device information to the host system. This register is very similar to the PCI status register (offset
06h); status bits are cleared by writing a 1. See Table 4-5 for a complete description of the reg}ster\contents.

Bit 15 [ 14 |13 [ 12 |1 [0 | o [ 8 [ 7 |6 [5 |43 |2 x]o
Name Secondary status <* K
Type rRc |rRic [ rRc | rRc | R | R R |rc | R R R R R | R R
Default 0 0 0 0 0 0 1 0 0 0 0 0 ﬂ) 0 0 0
Register: Secondary status M
Offset: 16h
Type: Read-only, Read/Clear
Default: 0200h
Table 4-5. Secondary Status Register
BIT SIGNAL TYPE FUNCTION
15 CBPARITY R/IC Detected parity error. Bit 15 is set when a CardBus parity error is detected (either address or data).
Signaled system error. Bit 14 is set when CSERR ig’sighaled by 4CardBus card. The PCI1410 does not
14 CBSERR R/IC =
assert CSERR.
13 CBMABORT RIC Rece_lved master abort. Bit 13 is set when a.cycle’initial 3\9/ e PCI1410 on the CardBus bus has been
terminated by a master abort.
12 REC CBTA RIC Received target abort. Bit 12 is set when g/cycleinitiated by the PCI1410 on the CardBus bus is terminated
- by a target abort.
Signaled target abort. Bit 11 is set by tl Wen it terminates a transaction on the CardBus bus
11 SIG_CBTA R/C .
with a target abort.
10-9 CB SPEED R CDEVSEL timing. These bits encodg the timing of CDEVSEL and are hardwired 01b, indicating that the
A - PCIl1410 asserts CB_SPEED at edium speed.
CardBus data parity error detected.
0 = The conditions foy'se 8 have not been met.
1 = A data parity erroy @ d the following conditions were met:
8 CB_DPAR RIC a. CPERR was as e CardBus interface.
b. The PCI141Q was the bus master during the data parity error.
c. The parity exrot response bit is set in the bridge control.
7 CBFBB CAP R Fast bac_k-to- c e\The PCI1410 cannot accept fast back-to-back transactions; therefore, bit 7
- is hardwired to 0.
User-definable feature sup[ért}. The PCI1410 does not support the user-definable features; therefore, bit 6
6 CB_UDF R . )
is hardwired to O.
5 CB66MHZ R 66-MHz capable. The P_CI1410 CardBus interface operates at a maximum CCLK frequency of 33 MHz;
therefore, bit S@ardwwed to 0.
4-0 RSVD R ﬁ@sg\@ési.\ls\its 4-0 return Os when read.
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4.15 PCI Bus Number Register

This register is programmed by the host system to indicate the bus number of the PCI bus to which the PCI1410 is
connected. The PCI1410 uses this register in conjunction with the CardBus bus number and subordinate bus number

registers to determine when to forward PCI configuration cycles to its secondary buses. /\
Bit 7 G E [ 4 E E | 1\ ]y o
Name PCI bus number <* &
Type RIW RIW RIW RIW RIW RIW ORI RIW
Default 0 0 0 0 0 o / 9 0
Register: PCI bus number M
Offset: 18h
Type: Read/Write
Default: 00h

4.16 CardBus Bus Number Register

This register is programmed by the host system to indicate the bus number of the CardBus bus to which the PCI11410
is connected. The PCI1410 uses this register in conjunction with th | bus Rumber and subordinate bus number
registers to determine when to forward PCI configuration cycles 10,it eccygary buses.

Bit 7 | 6 | 5 | 4>~ 3\ /) 2 | 1 | 0
Name CardBu/s’ﬁls\n\‘QWJer\/
Type RIW RIW RIW RW [ ( i RIW RIW RIW
Default 0 0 0 0 0 0 0 0
Register: CardBus bus number
Offset: 19h
Type: Read/Write
Default: 00h

4.17 Subordinate Bus Number Regi

to indicate the highest-numbered bus below the CardBus bus. The
PCI bus number and CardBus bus number registers to determine
econdary buses.

This register is programmed by the host sys
PCI1410 uses this register in conjuncti i
when to forward PCI configuration cycles to'i

Bit 7 | 6 | 5 | a4 | 3 | 2 | 1 | 0
Name Subordinate bus number

Type RIW RM QR/W RIW RIW RIW RIW RIW
Default 0 Q> 0 0 0 0 0 0

Register:
Offset:
Type:
Default;
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4.18 CardBus Latency Timer Register

This register is programmed by the host system to specify the latency timer for the PCI1410 CardBus interface in units
of CCLK cycles. When the PCI1410 is a CardBus initiator and asserts CFRAME, the CardBus latency timer begins
counting. If the latency timer expires before the PCI1410 transaction has terminated, then the PCI terminates
the transaction at the end of the next data phase. A recommended minimum value for this register is hich allows
most transactions to be completed.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1~ Vo
Name CardBus latency timer
Type RIW RIW RIW RIW RIW RIW | (R ) ] RIW
Default 0 0 0 0 0 0 o 0
Register: CardBus latency timer
Offset: 1Bh
Type: Read/Write
Default: 00h

4.19 Memory Base Registers 0, 1

The memory base registers indicate the lower address of a PCl mem

in the 32-bit PCI memory space on 4-Kbyte boundaries. Bits 0.a
transactions to these bits have no effect. Bits 8 and 9 of the br d
specify whether memory windows 0 and 1 are prefetchable or nanprefée
memory limit register must be nonzero for the PCI1410 to
memory windows (that is, these windows are not enabled b

&

range. These registers are used
dBus bus and when to forward a
emory base to be located anywhere
e read-only and always return 0s. Write
trof register (offset 3Eh, see Section 4.25)
hable. The memory base register or the

im any memory transactions through the CardBus
efault to pass the first 4K bytes of memory to CardBus).

Bit 31 | 30 | 20 | 28 | 27 [ 26 [ 25 [~24 [ 23 [ 22 [ 21 [ 20 [ 19 | 18 | 17 | 16
Name ry base registers 0, 1
Type RW [Rw [rRw [rRw [rRw [rRw | RW [ RW) | RwW [ RW [ RW [ RW [ RW [ RW [ RW [ RW
Default 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 | 14 [ 13 [ 12 [ 2 | 20 9 8 7 6 5 2 1
Name M@mory base registers 0, 1
Type rRw |rw [rRw [RW | R R 1-R\| R R R R R R R R R
Default | 0 0 0 0 0 0 /| o 0 0 0 0 0 0 0 0
Register: Memory base register 0
Offset:
Register:
Offset:
Type:
Default:
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4.20 Memory Limit Registers 0, 1

The memory limit registers indicate the upper address of a PClI memory address range. These registers are used
by the PCI1410 to determine when to forward a memory transaction to the CardBus bus and when to forward a
CardBus cycle to PCI. Bits 31-12 of these registers are read/write and allow the memory base to pe-located anywhere
in the 32-bit PCI memory space on 4-Kbyte boundaries. Bits 11-0 are read-only and alwa
transactions to these bits have no effect. Bits 8 and 9 of the bridge control register specify whethe nory windows
0 and 1 are prefetchable or nonprefetchable. The memory base register or the memory limit register-must be nonzero
for the PCI1410 to claim any memory transactions through CardBus memory windows hese windows are
not enabled by default to pass the first 4K bytes of memory to CardBus).

Bit 31 | 30 | 20 | 28 | 27 |26 | 25 [ 24 [ 23 [ 22 [ 21 [ 20 f19/f 18 | 17 | 16

Name Memory limit registers 0, 1
Type RW [Rw [rRw [rRw [rRw [ rRw [ rRw [ rRw | rRw | Rw | RAW(| RMK |\ RW [ RW [ RW | RW
Default | 0 0 0 0 0 0 0 0 0 0 o j. o/} o 0 0
Bit 15 14 13 12 1 10 9 8 7 6 5 =4 | 3 2 1
Name Memory limit registers 0, 1
Type RW | RW | RW [ RW | R R R R R R R
Default 0 0 0 0 0 0 0 0 0 0 Q| o 0 0 0 0
Register: Memory limit registers 0, 1
Offset: 20h, 28h
Type: Read-only, Read/Write

Default: 0000 0000h

4.21 1/0 Base Registers 0, 1

The I/O base registers indicate the lower address PCI I/0O address range. These registers are used by the
PCI1410 to determine when to forward an I/O transaction to the CardBus bus and when to forward a CardBus cycle
to the PCI bus. The lower 16 bits of these regis ocate the bottom of the I/O window within a 64-Kbyte page, and
the upper 16 bits (31-16) are a page register which locates this 64-Kbyte page in 32-bit PCI I/O address space. Bits
31-2 are read/write. Bits 1 and O are read-only always return 0s, forcing the 1/0O window to be aligned on a natural
doubleword boundary.

NOTE: Either the I/O base-ar the\l/O limit register must be nonzero to enable any I/O
transactions.

Bit 31 [ 30 [ 20 |28 [ 27 | 26<[ 25 | 24 [ 23 | 22 [ 21 | 20 | 10 | 18 | 17 | 16
Name 1/0 base registers 0, 1

Type rRw | rRw [ Rw [Rw |[Rw [rRwW [RW [rRw | RW [Rw | rRW [RW [ rRW [ RW [ RW | RW
Default 0 0 o/ o] o 0 0 0 0 0 0 0 0 0 0 0
Bit 15 | 14 2~ )11 | 10 9 8 7 6 5 4 3 2 1 0
Name 1/0O base registers 0, 1

Type RW | R RMAN| RW [ RW [ RW [ RW [ Rw | RW [ RwW | rRwW [ RW | RW | RW

Default o |, o] o 0 0 0 0 0 0 0 0 0 0 0 0

Registe \T@iase registers 0, 1

Offse 2Ch, 34h
Type: Read-only, Read/Write
Defautt: 0000 0000h
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4.22 1/0 Limit Registers 0, 1

The 1/O limit registers indicate the upper address of a PCI I/O address range. These registers are used by the PCI1410
to determine when to forward an I/O transaction to the CardBus bus and when to forward a CardBus cycle to PCI.

The lower 16 bits of these registers locate the top of the I/0O window within a 64-Kbyte page, and the-tpper 16 bits

undary. Write
address are 1s.

transaction.

NOTE: The I/O base or the 1/O limit register must be nonzero to enable

Bit 31 | 30 | 20 | 28 |27 [ 26 [ 25 [ 24 [ 23 [ 22 [ 21 ['20. | 10/ 18 | 17 | 16
Name I/O limit registers 0, 1
Type R R R R R R R
Default 0 0 0 0 0 0 0 0 0 0 0
Bit 15 | 14 [ 13 [ 12 [ 11 [ 10 8 7 | & 5 [|{a
Name I/O limit registers 0, ;/
Type RW [Rw [rRw [rRw [rRw [ rRw [ rw | rw {Rw [rw \[\Rew/| rRw | RW | RIW
Default | 0 0 0 0 0 0 0 o | oo o | o 0 0
Register: I/O limit registers 0, 1 Q
Offset: 30h, 38h
Type: Read-only, Read/Write
Default: 0000 0000h
4.23 Interrupt Line Register
The interrupt line register communicates interrupt @u% information.
Bit 7 | 6 | 5 (| 4 HE 2 1 0
Name Interrupt line
Type RIW RIW R/ﬁb RIW R/W RIW R/W RIW
Default 1 1 1 1 1 1 1 1
Register: Interrupt line
Offset: 3Ch
Type: Read/Write O
Default: FFh
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4.24 Interrupt Pin Register

The value read from the interrupt pin register is function dependent and depends on the interrupt signaling mode,
selected through bits 2—1 (INTMODE field) of the device control register (offset 92h, see Section 4.33). The PCI1410

defaults to serialized PCI and ISA interrupt mode.

PN
NN

Bit 7 | s | s | | E 0
Name Interrupt pin <* &
Type R \3 R
Default 0 0 0 o / 9 1
Register: Interrupt pin M
Offset: 3Dh
Type: Read-only @
Default: 01h
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4.25 Bridge Control Register

The bridge control register provides control over various PCI1410 bridging functions. See Table 4-6 for a complete
description of the register contents.

Bit 15 [ 132 ]ufJw]oeo e [7 e 5 [4a]s]2APa]o
Name Bridge control (N
Type RW [Rw [rRw [rRw [rRw [rRw | R | rRw PR R | RiW
Default 0 0 0 0 0 0 1 1 0 1 0 0 0 0
Register: Bridge control Q
Offset: 3Eh
Type: Read-only, Read/Write
Default: 0340h
Table 4-6. Bridge Control Register
BIT SIGNAL TYPE FUNCTION
15-11 RSVD R Reserved. Bits 15-11 return 0s when read.
Write posting enable. Enables write posting to and from the Ca\I’éBUS sockets. Write posting enables
10 POSTEN R/W | posting of write data on burst cycles. Operating with wtite pos disabled inhibits performance on burst
cycles. Note that burst write data can la/cspeged, ut varipus write transactions may not.
Memory window 1 type. Bit 9 specifies whether ornot mé@})(y window 1 is prefetchable. This bit is socket
9 PREEETCH1 RIW dependent. Bit 9 is encodgd as:
0 = Memory window 1 is nonprefetchab
1 = Memory window 1 is prefetchable\(defa
Memory window O type. Bit 8 specifie whether-or not memory window 0 is prefetchable. This bit is
encoded as:
8 PREFETCHO RIW 0 = Memory window 0 is nonpfefetchable
1 = Memory window O is prefetchable (default).
PCl interrupt — IREQ routi ble. Bit 7 selects whether PC Card functional interrupts are routed to PCI
interrupts or to the IRQ gpécified in the EXCA registers.
7 INTR RIW 0 = Functional interrupts routed/tg PCI interrupts (default)
1 = Functional intarru d by ExCAs
CardBus reset. When\bit\6 is set, CRST is asserted on the CardBus interface. CRST can also be asserted
by passing a PRST assertion to CardBus.
6 CRST RIW 0=CRST ser
1 = CRST asserted t)
Master abort mode. Bit 5 c{r)tr/ols how the PCI1410 responds to a master abort when the PCI1410 is an
initiator on the CardBus interface.
5 MABTMODE RIW 0,= Master aborts not reported (default)
Qiﬂgnal tér\get abort on PCI and SERR (if enabled)
4 RSVD R I{es\&r\@. it 4 returns 0 when read.
\abte)Bit 3 affects how the PCI1410 responds to VGA addresses. When this bit is set, accesses
3 VGAEN RIW %dresses are forwarded.
ISA mode enable. Bit 2 affects how the PCI1410 passes I/O cycles within the 64-Kbyte ISA range. This
2 ISAEN R %t iS\not common between sockets. When this bit is set, the PCI1410 does not forward the last 768 bytes
of egch 1K 1/O range to CardBus.
% L CSERR enable. Bit 1 controls the response of the PCI1410 to CSERR signals on the CardBus bus. This
bit is common between the two sockets.
! CSERREQ 0 = CSERR is not forwarded to PCI SERR.
1= CSERR is forwarded to PCI SERR.
CardBus parity error response enable. Bit O controls the response of the PCI1410 to CardBus parity errors.
0 CPERREN RIW This bit is common t_Jetween the tyvo sockets.
0 = CardBus parity errors are ignored.
1 = CardBus parity errors are reported using CPERR.
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4.26 Subsystem Vendor ID Register

The subsystem vendor ID register is used for system and option-card identification purposes and may be required
for certain operating systems. This register is read-only or read/write, depending on the setting of bit 5 (SUBSYSRW)
in the system control register (offset 80h, see Section 4.29).

RN
Bit 15 [ 14 [ 13 [ 12 [ 11 [0 | 9o [ 8 |7 |6 |5 | a ] 3 [\o~>1 | o

Default: 0000h

Name Subsystem vendor ID C \
Type R R R R R R R R R R R R _|-R> R R
Default | 0 0 0 0 0 0 0 0 0 0 0 o/ o] d | o 0
Register: Subsystem vendor ID M
Offset: 40h @
Type: Read-only (Read/Write if enabled by SUBSYSRW)

4.27 Subsystem ID Register

The subsystem ID register is used for system and option-card identification pur@es and may be required for certain

operating systems. This register is read-only or read/write, depending, on the Setting of bit 5 (SUBSYSRW) in the
system control register (offset 80h, see Section 4.29).
Bit 15 [ 14 [ 13 [ 12 [ 11 [0 | 0 [ &7 [\&/] 5 |4 |3 |2 ]1]o0
Name Subsystem.D~.
Type R R R R R R R R R R
Default | 0 0 0 0 0 0 o o]0 o 0 0 0 0 0 0
Register: Subsystem ID
Offset: 42h
Type: Read-only (Read/Write ifenabled by SUBSYSRW)

Default: 0000h

4.28 PC Card 16-bit I/F Legacy- 3-Address Register

The PCI1410 supports the index/data e\of accessing the ExCA registers, which is mapped by this register. An
address written to this register is the addr e index register and the address + 1 is the data address. Using
this access method, applications requiring index/data EXCA access can be supported. The base address can be
mapped anywhere in 32-bit I/O space on a word boundary; hence, bit 0 is read-only, returning 1 when read. See
Section 5, EXCA Compatibility.Registers, for register offsets.

Bit 31 [ 30 [ 20-]e8 | 27| 26 [ 25 | 24 [ 23 | 22 [ 21 | 20 | 10 | 18 | 17 | 16
Name PC Card 16-bit I/F legacy-mode base address
Type RW | rRw pRwRW [Rw [ rRw [RW [Rw [ RW [RwW | rRW [RW [ RW [ RW | RW | RW
Default 0 0 o | o] o 0 0 0 0 0 0 0 0 0 0 0
Bit 15 [ 14 a3 2 [ 1 | 10 9 8 7 6 5 4 3 2 1 0
Name PC Card 16-bit I/F legacy-mode base address
Type RW- [ RW [ RW [rw [rRw [rRw [rRw [ rRw [ rRw [ Rw [ Rw [ RW [RW [RW [RW | R
Default o fa> |\ o 0 0 0 0 0 0 0 0 0 0 0 0 1
Register: PC Card 16-bit I/F legacy-mode base address
Offset: 44h
Type: Read-only, Read/Write

Default: 0000 0001h
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4.29 System Control Register

System-level initializations are performed through programming this doubleword register. See Table 4-7 for a
complete description of the register contents.

Bit 31 | 30 | 20 | 28 [ 27 | 26 | 25 [ 24 [ 23 | 22 | 21 [ 20 [ 19 | 18 | a7 | 16
AN

Name System control
Type |RW |RW [ R R |[Rw [rw [rc [rRwW | R [rw [ rRw | RW | RW {[RIW [\RW | RIW
Default [ 0 0 0 0 0 0 0 0 0 1 0 0 0 \1\ 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 /3f [ 2 1 0
Name System control \\ ) )
Type RW | RW R R R R R R RW | RW | RW | RIW—-R/ [ R | RIW | RIW
Default | 1 0 0 1 0 0 0 0 0 1 1 o717 o\ o 0 0
Register: System control M
Type: Read-only, Read/Write, Read/Clear
Offset: 80h

Default: 0044 9060h

&
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Table 4-7. System Control Register

BIT

SIGNAL

TYPE

FUNCTION

31-30

SER_STEP

R/IW

Serialized PCI interrupt routing step. Bits 31 and 30 configure the serialized PCI interrupt stream
signaling and accomplish an even distribution of interrupts signaled on the four PCI interrupt slots.
Bits 31 and 30 are encoded as follows:

00 = @ signaled in @ IRQSER slots
01 = INTA signaled in INTB IRQSER slots
10 = INTA signaled in INTC IRQSER slots
11 = INTA signaled in INTD IRQSER slots

29-28

RSVD

Reserved. Bits 29 and 28 return 0s when read.

27

OSEN

R/IW

Internal oscillator enable. U
0 = Internal oscillator disabled (default)

1 = Internal oscillator enabled.

26

SMIROUTE

R/W

SMI interrupt routing. Bit 26 selects whether IRQ2 or CSCC (is signaled when a write occurs to power
a PC Card socket.

0 = PC Card power change interrupts routed to IRQ2 (defal

1 = A CSC interrupt is generated on PC Card power changes.

25

SMISTATUS

R/IC

SMI interrupt status. This bit is set when bit 24 (SMIENB) is set and a write occurs to set the socket
power. Writing a 1 to bit 25 clears the status.

0 = SMl interrupt signaled (default) Q

1 = SMI interrupt not signaled

24

SMIENB

R/IW

SMI interrupt mode enable. When bit 24<i)s/set ahd a/vrite to the socket power control occurs, the SMI
interrupt signaling is enabled and generates an\intefrdpt. This bit is shared and defaults to 0 (disabled).

23

RSVD

Reserved. Bit 23 returns 0 When;%d.

22

CBRSVD

R/W

CardBus reserved terminals sig

CardBus terminals are driven low.

state.
0 = Place CardBus RSVD,in a high*—<impedance state
1 = Drive Cardbus R low (default)

ing. ena CardBus card is inserted and bit 22 is set, the RSVD
hen this bit is 0, these signals are placed in a high-impedance

21

VCCPROT

R/IW

Vcc protection enables

0 = V¢ protecti nabled for 16-bit cards (default)
1=Vce pro}émiwmd for 16-bit cards

20

REDUCEZV

R/W

Reduced zoom d\/hid:ac;:ja le. When this bit is enabled, pins ADDR25-ADDR22 of the card interface

19

CDREQEN

R/W

PC/PCI DMA ble. When bit 19 is set, the PCI1410 allows 16-bit PC Cards to request PC/PCI
DMA using the D signaling. DREQ is selected through the socket DMA register (offset 94h, see
Section 4.35).

0 = Ignore DREQ signaling from PC Cards (default)

1 :/SLgnaI DMA request on DREQ

18-16

CDMACHAN

/PC\If)MA channel assignment. Bits 18-16 are encoded as:
—3 = 8-bit DMA channels
= Not used (default)

5-7 = 16-bit DMA channels

15

—_—

Memory read burst enable downstream. When bit 15 is set, memory read transactions are allowed to
burst downstream.

0 = Downstream memory read burst is disabled.

1 = Downstream memory read burst is enabled (default).

14

R/IW

Memory read burst enable upstream. When bit 14 is set, the PCI1410 allows memory read transactions
to burst upstream.

0 = Upstream memory read burst is disabled (default).

1 = Upstream memory read burst is enabled.
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Table 4-7. System Control Register (Continued)

BIT SIGNAL TYPE FUNCTION
Socket activity status. When set, bit 13 indicates access has been performed to or from a PC card and
is cleared upon read of this status bit.
13 SOCACTIVE R 0 = No socket activity (default)
1 = Socket activity m
12 RSVD R Reserved. Bit 12 returns 1 when read. ((\
Power stream in progress status bit. When set, bit 11 indicates that a power stre: tfﬁp@ver switch
is in progress and a powering change has been requested. This bit is clear hepower stream
11 PWRSTREAM R is complete.
0 = Power stream is complete and delay has expired.
1 = Power stream is in progress.
Power-up delay in progress status. When set, bit 9 indicates that a’po r-Mm has been sent to
10 DELAYUP R the power switch and proper power may not yet be stable. This bit is cleared\when the power-up delay
has expired.
Power-down delay in progress status. When set, bit 10 indicatesWer-down stream has been
9 DELAYDOWN R sent to the power switch and proper power may not yet be stable. This bit is cleared when the
power-down delay has expired.
Interrogation in progress. When set, bit 8 indicates an interrogation is in progress and clears when
8 INTERROGATE R interrogation completes. 'ThIS bit is socket depen . Q
0 = Interrogation not in progress (default)
1 = Interrogation in progress
Auto power switch enable.
0 = Bit 5 (AUTOPWRSWEN) in ExCApower control register (EXCA offset 02h, see Section 5.3)
7 AUTOPWRSWEN | R/W is disabled (default).
1 =Bit5 (AUTOPWRSWEN) in EXCA ol register (ExCA offset 02h, see Section 5.3)
is enabled.
Power savings mode enable. Whep' this biﬁ?set,/if a CB card is inserted, idle, and without a CB clock,
6 PWRSAVINGS R/W g . .
then the applicable CB state maghifie will not be clocked.
Subsystem ID (see Section 4@75, subsystem vendor ID (see Section 4.26), ExCA identification and
revision (see Section 5.1) registers read/write enable.
5 SUBSYSRW R/W 0 = Subsystem ID, tem.vendor ID, EXCA identification and revision registers are read/write.
1 = Subsystem ID, [subsystem vendor ID, ExCA identification and revision registers are read-only
(default).
CardBus data pafit SER’R&Lgna/Iing enable
4 CB_DPAR R/W 0 = CardBus data parity not signaled on PCI SERR
1 = CardBus data'payity signaled on PCI SERR
PC/PCI DMA enal it 3\enables PC/PCI DMA when set if MFUNCO-MFUNCS6 are configured for
centralized DMA.
3 CDMA_EN RIW 0 = Centralized DMA disabled (default)
1 = Centralized DMA enabled
E power gantrol bit. Enabled by selecting the 82365SL mode.
2 ExCAPower R/W nables 3.3 V
ables 5V
ﬂ% clocK, This bit works with PCI and CB CLKRUN protocols.
1 KEEPCLK =Allows normal functioning of both CLKRUN protocols (default)
1 ="Does not allow CB clock or PCI clock to be stopped using the CLKRUN protocols
RINOUT/PME multiplex enable.
0 RIMUX 0 = RI_OUT and PME are both routed to the RI_OUT/PME terminal. If both are enabled at the

same time, then RI_OUT has precedence over PME.
1 = Only PME is routed to the RI_OUT/PME terminal.
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4.30 Multifunction Routing Register

The multifunction routing register is used to configure the MFUNCO-MFUNCS6 terminals. These terminals may be

configured for various functions. All multifunction terminals default to the general-purpose input configuration. This

register is intended to be programmed once at power-on initialization. The default value for tmay also be
t

loaded through a serial bus EEPROM. See Table 4-8 for a complete description of the registen’c S.
Bit 31 | 30 | 20 | 28 | 27 [ 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 20 | a0( pas ["17 | 16
Name Multifunction routing
Type R R R R [rRw [Rw [rRw | Rw [ rRw | rRW [ rRw | RW R R | RW | RIW
Default 0 0 0 0 0 0 0 0 0 0 o0 o] o 0 0
Bit 15 14 13 12 11 10 8 7 6 5 4 2 1 0
Name Multifunction routing
Type Rw | rRw [Rw [rRw [RW [rRw [ RW [ rRw | RW [ rRw | RWL | RW) [[rRW | RW | RW | RIW
Default 0 0 0 0 0 0 0 0 0 0 0 \\17/ 0 0 0 0
Register: Multifunction routing
Offset: 8Ch
Type: Read-only, Read/Write Q
Default: 0000 0000h
Table 4-8. Multifunc@n\Ro tin #ter
BIT | SIGNAL |[TYPE “EUNCTION
31-28 RSVD R Bits 31-28 return Os when read.
Multifunction terminal 6 configuration. T W trol the internal signal mapped to the MFUNCS6 terminal
as follows:
0000 = RSVD 0100 = 4 1000 = IRQ8 1100 = IRQ12
21-24 MFUNC6 RIW 0001 = CLKRUN 0101 Q5 1001 = IRQ9 1101 = IRQ13
0010 = IRQ2 011 IRQ6 1010 = IRQ10 1110 = IRQ14
0011 = IRQ3 /01]4 =IRQ7 1011 = IRQ11 1111 = IRQ15
Multifunction terminal 5 ¢opfiguration. These bits control the internal signal mapped to the MFUNCS5 terminal
as follows:
0000 = GPI4 00 = IRQ4 1000 = CAUDPWM 1100 = LED_SKT
23-20 MFUNCS RIW 0001 = GPO4 RSVD 1001 = IRQ9 1101 = LED_SKT
0010 = PCGNT 0110 = ZVSTAT 1010 = IRQ10 1110 = GPE
0011 = IRQQ\ 0111 = ZVSELO 1011 = IRQ11 1111 = IRQ15
Multifunction termi onfiguration. These bits control the internal signal mapped to the MFUNC4 terminal
as follows:
NOTE: When the serial bus mode is implemented by pulling up the VCCDO and VCCD1 terminals, the
MFUNC4 terminal provides the SCL signaling.
19-16 MFUNC4 R/W
0100 = IRQ4 1000 = CAUDPWM 1100 = RI_OUT
0101 = IRQ5 1001 = IRQ9 1101 = LED_SKT
0110 = ZVSTAT 1010 = IRQ10 1110 = GPE
0111 = ZVSELO 1011 = IRQ11 1111 = IRQ15
ulfifunction terminal 3 configuration. These bits control the internal signal mapped to the MFUNC3 terminal
& as.follows:
00 = RSVD 0100 = IRQ4 1000 = IRQ8 1100 = IRQ12
15-12 | MFUNC3 0001 = IRQSER 0101 = IRQ5 1001 = IRQ9 1101 = IRQ13
0010 = IRQ2 0110 = IRQ6 1010 = IRQ10 1110 = IRQ14
0011 = IRQ3 0111 = IRQ7 1011 = IRQ11 1111 = IRQ15
Multifunction terminal 2 configuration. These bits control the internal signal mapped to the MFUNC2 terminal
as follows:
0000 = GPI2 0100 = IRQ4 1000 = CAUDPWM 1100 = RI_OUT
11-8 MFUNC?2 RIW 0001 = GPO2 0101 = IRQ5 1001 = IRQ9 1101 = RSVD
0010 = PCREQ 0110 = ZVSTAT 1010 = IRQ10 1110 = GPE
0011 = IRQ3 0111 = ZVSELO 1011 = IRQ11 1111 = IRQ7
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Table 4-8. Multifunction Routing Register (Continued)

BIT SIGNAL | TYPE FUNCTION
Multifunction terminal 1 configuration. These bits control the internal signal mapped to the MFUNC1 terminal
as follows:
NOTE: When the serial bus mode is implemented by pulling up the VCCDO and VC erminals, the
MFUNCL1 terminal provides the SDA signaling.
7-4 MFUNC1 R/W
0000 = GPI1 0100 = IRQ4 1000 = CAUDPWM 1100 = LED_$SK
0001 = GPO1 0101 = IRQ5 1001 = IRQ9 1101 = IR
0010 = RSVD 0110 = ZVSTAT 1010 = IRQ10 1110 =
0011 = IRQ3 0111 = ZVSELO 1011 = IRQ11 1111 = |RQ15
Multifunction terminal O configuration. These bits control the internal signal mapWFUNCO terminal
as follows:
0000 = GPIO 0100 = IRQ4 1000 = CAUDPWM D_SKT
3-0 MFUNCO RIW 0001 = GPOO 0101 = IRQ5 1001 = IRQ9 13
0010 = INTA 0110 = ZVSTAT 1010 = IRQ10
0011 = IRQ3 0111 = ZVSELO 1011 = IRQ11 15

4.31 Retry Status Register

The retry status register enables the retry timeout counters and displays
when the PCI1410 retries a PCI or CardBus master request and the
cycles. The flags are cleared by writing a 1 to the bit. Thes
command, PCI status, and bridge control registers by the PCI S
register contents.

retry e@ation status. The flags are set
ster does not return within 215 PCI clock

Bit 7 | 6 | 5 | 4 [\ 3 )} 2 | 1 | 0
Name Retry/s)at\t}\/
Type RIW RIW R R RI/C R RIC R
Default 1 1 0 0 0 0 0 0
Register: Retry status
Offset: 90h
Type: Read-only, Read/Write, Read(Clea
Default: COh
Table 4-9.\Retry Status Register
BIT SIGNAL TYPE FUNCTION
PCI retry timeout counter e@ﬁl}a. Bit 7 is encoded:
7 PCIRETRY R/W 0 = PCl retry counter disabled
1 = PCl retry counter enabled (default)
CardBus retry tir‘gﬁut counter enable. Bit 6 is encoded:
6 CBRETRY R/W ardBus retry counter disabled

s retry counter enabled (default)

5-4 RSVD R /WWS and 4 return 0s when read.

nget retry expired. Write a 1 to clear bit 3.
3 TEXP_CB R/Q

= Inactive (default)
etry has expired.

2 RSVD R§e§erved. Bit 2 returns 0 when read.
EC/I target retry expired. Write a 1 to clear bit 1.
1 TEXP_PC 0 = Inactive (default)

1 = Retry has expired.

0 RSVD R Reserved. Bit 0 returns 0 when read.
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4.32 Card Control Register

The card control register is provided for PCI1130 compatibility. RI_OUT is enabled through this register. See
Table 4-10 for a complete description of the register contents.

Bit 7 | 6 | 5 | 4 | 3 | 2 | N 0
Name Card control f \
Type RIW RIW RIW RIW R RIC
Default 0 0 0 0 0 0 Q. 0
Register: Card control Q
Offset: 91h
Type: Read-only, Read/Write, Read/Clear
Default: 00h
Table 4-10. Card Control Register
BIT SIGNAL TYPE FUNCTION
Ring indicate output enable.
7 RIENB RIW 0 = Disables any routlng of RI_OU_T signal (default). ' ' '
1 = Enables RI_OUT signal for routing to th _OUT/PI\@termlnal, when bit 0 (RIMUX) in the system
control register (see Section 4.29) is get\to, 0, and for'routing to MFUNC2 or MFUNC4.
Compatibility ZV mode enable. \When {9{/ the\ PC/Card socket interface ZV terminals enter a
6 ZVENABLE R/W A .
high-impedance state. This bit defaults.to 0.
5 No function R/W | This bit has no assigned function.
4-3 RSVD R Reserved. Bits 4 and 3 return 0 Whér‘(read.
5 AUD2MUX RIW CardBus audio-to-IRQMUX. When (}th/t UDIO CardBus signal is routed to the corresponding
multifunction terminal which m e confi d for CAUDPWM.
Speaker out enable. Wheng?/ls set, SPKR on the PC Card is enabled and is routed to SPKROUT. The
SPKROUT terminal drives data only when the socket SPKROUTEN bit is set. This bit is encoded as:
1 SPKROUTEN RIW 0 = SPKR to SPKROUT not enabled (default)
1 = SPKR to SPKROUT enabled
Interrupt flag. Bit O |s the intexrupt flag for 16-bit I/O PC Cards and for CardBus cards. Bit O is set when a
0 IFG RIC functional interrupt s signaled from a PC Card interface. Write back a 1 to clear this bit.
0 = No PCCard functionalinterrupt detected (default).
1 = PC Card functional interrupt detected.
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4.33 Device Control Register

The device control register is provided for PCI1130 compatibility. The interrupt mode select and the socket-capable
force bits are programmed through this register. See Table 4-11 for a complete description of the register contents.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1 (Ao
Name Device control \
Type RIW RIW RIW R RIW RIW RAV | RIW
Default 0 1 1 0 0 1 A0 0
Register: Device control Q
Offset: 92h
Type: Read-only, Read/Write

Default: 66h
Table 4-11. Device Control Register

BIT SIGNAL TYPE FUNCTION

Socket power lock bit. When this bit is set to 1, software will not be able to power down the PC Card
7 SKTPWR_LOCK [ R/W | socket while in D3. This may be necessary to support wake on LAN or RING if the operating system
is programmed to power down a socket when th(E/C}@rdBus cq‘l\tpoller is placed in the D3 state.

3-V socket capable force

6 3VCAPABLE R/W 0 = Not 3-V capable
1 = 3-V capable (default)
1016V2 R/W | Diagnostic bit. This bit defaults to 1.
RSVD R Reserved. Bit 4 returns 0 when read. ( (
TEST R/W | Tl test. Only a 0 should be written to bﬁ\s\//

Interrupt signaling mode. Bits 2 ai seanterrupt signaling mode. The interrupt signaling
mode bits are encoded:
00 = Parallel PClI interrupt: ly

-1 INTMODE RIW 01 = Parallel IRQ and paratlel PCI interrupts
10 = IRQ serialized jnterrypts and parallel PCl interrupt
11 = IRQ and PCI ge alized@errupts (default)
0 RSVD R/W | Reserved. Bit O is resé\réeg for t/és)) purposes. Only 0 should be written to this bit.
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4.34 Diagnostic Register

The diagnostic register is provided for internal TI test purposes. It is a read/write register, but only Os should be written

to it. See Table 4-12 for a complete description of the register contents.

Bit 7 | 6 | 5 | 4 | 3 | 2 A, 0
Name Diagnostic ﬁ \
Type RIW RIW RIW RIW RIW RIW R RIW
Default 0 0 1 0 0 0 Q. 1
Register: Diagnostic Q
Offset: 93h
Type: Read/Write
Default: 21h
Table 4-12. Diagnostic Register
BIT SIGNAL TYPE FUNCTION
This bit defaults to 0. This bit is encoded as:
7 TRUE_VAL R/W 0 = Reads true values in PCI vendor ID and PCI device ID registers (default)
1 = Reads all 1s in the PCI vendor ID and'RCI device@; registers
6 RSVD R/IW Reserved. Bit 6 returns 0 when read.
CSC interrupt routing control
5 csc RIW 0 = CSC interrupts routed to Section 5.4) bit4=1
1 = CSC interrupts routed to P 805.(see Section 5.6) bits 7-4 = 0000b (default)
In this case, the setting of m\i bit4 is a don't care.
4 DIAG4 RIW | Diagnostic RETRY_DIS. Delayed,transactign disable.
3 DIAG3 RW | Diagnostic RETRY_EXT. Extends the-latency from 16 to 64.
2 DIAG2 R/W | Diagnostic DISCARD_TIM §éL_CB. Set = 210, reset = 215,
1 DIAG1 R/W Diagnostic DISCARD_TMSEL_PCI. Set = 210, reset = 215,
Asynchronous inter nable.
0 ASYNCINT R/W 0 =CSC inter is'not'generated asynchronously
1 = CSC interrupt is generated asynchronously (default)
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4.35 Socket DMA Register O

The socket DMA register O provides control over the PC Card DMA request (DREQ) signaling. See Table 4-13 for
a complete description of the register contents.

Bit 31 | 30 | 20 | 28 | 27 [ 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 20 | 19 | 18 |47 | 16
Name Socket DMA register 0
Type R R R R R R R R R R R [ R,
pefault | 0 [ o [ o [ o [ o [ o | o [ oo 0o {0 {0
Bit 15 [ 14 |13 [ 12 |11 [0 ]| o [ 8 |7 AR
Name Socket DMA register 0 \\ ) )
Type R R R R R R R R R R R R R~ R | rw | rw
Default 0 0 0 0 0 0 0 0 0 0 o | /o] 6\ o 0 0
Register: Socket DMA register 0 M
Offset: 94h
Type: Read-only, Read/Write

Default: 0000 0000h
Table 4-13. Socket DMA Registéro </

BIT | siGNnaL | TYPE FUNCTION|

31-2 RSVD R Reserved. Bits 31-2 return Os when read.
DMA request (DREQ). Bits 1 and 0 indicate whi %I n thé\l/s-bit PC Card interface acts as DREQ during

DMA transfers. This field is encoded as:
00 = Socket not configured for DMA (defau
01 = DREQ uses SPKR.
10 = DREQ uses I0IS16.
11 = DREQ uses INPACK.

1-0 DREQPIN R/W
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4.36 Socket DMA Register 1

The socket DMA register 1 provides control over the distributed DMA (DDMA) registers and the PCI portion of DMA
transfers. The DMA base address locates the DDMA registers in a 16-byte region within the first 64K bytes of PCI
I/O address space. See Table 4—-14 for a complete description of the register contents.

NOTE:32-hit transfers are not supported; the maximum transfer possible for 16-bi

is 16 bits.

0N

Bit 31 [ 30 |20 |28 [ 27 | 26 [ 25 | 24 [ 23 | 22 [ 21 | 20 }2a {48 | 17 | 16
Name Socket DMA register 1 / / \
Type R R RV R/JJ R R
Default 0 0 0 0 0 0 0 0 0 0 19 L o[ o 0
Bit 15 14 13 12 11 10 9 8 7 6 q/ 4 3
Name Socket DMA register 1 \ /
Type RW | RW | RRW | RIW [ RI'W | R\W | RIW | RIWW | RIWW | RIW | RIW W RW | RIW | RIW
Default 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Register: Socket DMA register 1
Offset: 98h Q
Type: Read-only, Read/Write
Default: 0000 0000h
Table 4-14. Socket DMA Register 1
BIT SIGNAL | TYPE [ FUNCTION
31-16 | RSVD R |Reserved. Bits 31-16 return Os when'read. " /
DMA base address. Locates the ket’sWﬂegisters in PCI I/O space. This field represents a 16-bit PCI
15-4 DMABASE RIW I/O address. The upper 16 bits of the addregs are hardwired to 0, forcing th?s window to within the lower 64K
bytes of /O address space. The lower 4 bits are hardwired to 0 and are included in the address decode.
Thus, the window is aligned to a natural 16-byte boundary.
3 EXTMODE R Extended addressing/ }I’ﬁs/feém{re is not supported by the PCI4410 and always returns a 0.
Transfer size. Bits we ify the width of the DMA transfer on the PC Card interface and are
encoded as:
o1 | eersize | mw | (07O e Ee (o)
DDMA registers deco@%eﬁable. Enables the decoding of the distributed DMA registers based on the value
o | oomaen | o1 1 s OASE 1)
1 = Enabled
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4.37 Capability ID Register

The capability ID register identifies the linked list item as the register for PCI power management. The register returns
01h when read, which is the unique ID assigned by the PCI SIG for the PCI location of the capabilities pointer and
the value.

RN
Bit 7 | 6 | 5 | 4 | 3 | 2 | 1,7\ e
Name Capability ID &

Type R R R R R R R R

Default 0 0 0 0 0 0 /0 1

Register: Capability 1D M
Offset: AOh
Type: Read-only
Default: 01lh
4.38 Next-ltem Pointer Register

The next-item pointer register indicates the next item in the linked list of the PCI power management capabilities.
Because the PCI1410 functions include only one capabilities item, thiS/éaKster returns 0s when read.

Bit 7 | 6 | 5 | 4 I 3/ \[\ /2 | 1 | 0

Name Next-ite rrﬁ)c@tq

Type R R R R /R\ R R R
Default 0 0 0 0 (o) 0 0 0
Register: Next-item pointer
Offset: Alh
Type: Read-only

Default: 00h
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4.39 Power Management Capabilities Register

This register contains information on the capabilities of the PC Card function related to power management. Both
PCI1410 CardBus bridge functions support DO, D1, D2, and D3 power states. See Table 4-15 for a complete

description of the register contents. /\
Bit 15 |14 |13 [ 12 |1 [0 ] o [ 8 |7 [6 |5 |4 |3 [\t |o
Name Power management capabilities <* K
Type RIW R R R R R R R R R R R R \3 R R
Default 1 1 1 1 1 1 1 0 0 0 1 /A o e | o 1
Register: Power management capabilities M
Offset: A2h
Type: Read/Write, Read-only
Default: FE21h
Table 4-15. Power Management Capabilities Regi
BIT SIGNAL TYPE FUNCTION
PME support. This 5-bit field indicates the power states from which the PCI1410 device functions may
assert PME. A 0 (zero) for any bit indicates that the functia@annot assert the PME signal while in that
power state. These five bits return 11111b when\read. Each of these bits is described below:
15 PME_Support | R/W | Bit 15 defaults to the value 1 indi
R/W because wake-up support from
to the Vcc terminals. If the system designerchoos:
terminals for D3¢g|g Wake-up suppgr
14-11 | PME_Support R Bit 14 contains the value 1, indicatin
Bit 13 contains the value 1, indicati
Bit 12 contains the value 1, indj¢ating thatthe PME signal can be asserted from D1 state.
Bit 11 contains the value 1, indicating that the PME signal can be asserted from the DO state.
10 D2_Support R D2 support. Bit 10 returnsé/f when read, indicating that the CardBus function supports the D2 device
power state.
9 D1_Support R D1 support. Bit 9 rétufns a hen read, indicating that the CardBus function supports the D1 device
power state.
8-6 RSVD R Reserved. Bity/8-6 W en read.
Device-specific\pitiglization. Bit 5 returns 1 when read, indicating that the CardBus controller function
5 DSl R requires C|aI initialization (beyond the standard PCI configuration header) before the generic class
device dri towuse it.
Auxiliary power sou@ﬁ:.‘ Eit 4 is meaningful only if bit 15 (PME_Support, D3¢g|g) is set. When bit 4 is set,
4 AUX PWR R it indicates that suppétt for PME in D3| requires auxiliary power supplied by the system by way of a
- proprietary delivery vehicle. When bit 4 is 0, it indicates that the function supplies its own auxiliary power
source.
|0C{(\/Elt 3 returns 0 when read, indicating that no host bus clock is required for the PCI1410 to
3 PMECLK R
te PME.
20 VERSION és .rsion/ Bits 2-0 return 001b when read, indicating that there are four bytes of general-purpose power
gement (PM) registers as described in the PCI Bus Power Management Interface Specification.
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4.40 Power Management Control/Status Register

The power management control/status register determines and changes the current power state of the PCI1410
CardBus function. The contents of this register are not affected by the internally-generated reset caused by the
transition from D3t to DO state. All PCI, EXCA, and CardBus registers are reset as a result of a D3ppt.to DO state

transition. TI-specific registers, PCI power management registers, and the legacy base address regi
See Table 4-16 for a complete description of the register contents.

€' not reset.

N
15 [ 14 |13 [ 12 |11 10| o [ 8 [ 7 |6 [ 5 |4 [ 3 a[v]o

Bit
Name Power management control/status
Type RIC R [rw|[ R [ R [ R [ R [|IR [ R]|rRW]|[rw
Default 0 0 0 0 0 0 0 0 0 0 0 0 h\ 0 0 0
Register: Power management control/status
Offset: Adh
Type: Read-only, Read/Write, Read/Write to Clear
Default: 0000h
Table 4-16. Power Management Control/Status Register
BIT SIGNAL TYPE F)A/NpTION
PME status. Bit 15 is set when the Car@vg unction would normally assert PME, independent
15 PMESTAT R/C of the state of bit 8 (PME_EN). Bit.15 is ¢leared by aywrite back of 1, and this also clears the PME
signal if PME was asserted by thi ction. Writing,a 0 to this bit has no effect.
Data scale. This 2-bit field retur w read. The CardBus function does not return any
14-13 DATASCALE R dynamic data as indicated by bit 4(DYN_DATA_PME_EN).
19-9 DATASEL R Data select. This 4-bit field retu%@éj read. The CardBus function does not return any
B dynamic data as indicated by/{;\ﬂ 4 (BYN_DATA_PME_EN).
8 PME EN RIW PME enable. Bit 8 enables/thé function to assert PME. If this bit is cleared, then assertion of PME
- is disabled.
7-5 RSVD R Reserved. Bits 7-5 return Os when read.
4 DYN DATA PME EN R Dynamlc data Pﬁli/eﬁébli.\%lt 4 returns 0 when read since the CardBus function does not report
- - — dynamic data.
3-2 RSVD R Reserved. Bits 3&%&&7{}% when read.
Power state\This 2-bit field is used both to determine the current power state of a function and
1-0 PWR_STATE R/W
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4.41 Power Management Control/Status Bridge Support Extensions Register

The power management control/status register bridge support extensions support PCI bridge specific functionality.
See Table 4-17 for a complete description of the register contents.

Bit 7 | 6 | 5 | 4 | 3 | 2 | N 0
Name Power management control/status bridge support extensions ﬁ \
Type R R R R R R R
Default 1 1 0 0 0 0 Q. 0
Register: Power management control/status bridge support extens 0@
Offset: A6h
Type: Read-only
Default: COh
Table 4-17. Power Management Control/Status Bridge Suppo ions Register
BIT SIGNAL TYPE FUNCTION
BPCC_Enable. Bus power/clock control enable. This bit returns 1 when read.
This bit is encoded as:
0 = Bus power/clock control is disabled. Q
7 BPCC_EN R
B2/B3 support for D3pot. The stat OW etermines the action that is to occur as a direct result of
programming the function to D3¢ This.bit is-only meaningful if bit 7 (BPCC_EN) is a 1. This bit is encoded
6 B2_B3 R %
- 0 = When the bridge is pragrammed to D3¢, its secondary bus will have its power removed (B3).
1 = When the bridge fanction is programmed to D3pt, its secondary bus PCI clock will be
stopped (B2), (Befault)
5-0 RSVD R Reserved. Bits S—K{ turn 0§ when read.

4.42 Power Management Data R

is

The power management data register s Q@s\when read, since the CardBus functions do not report dynamic data.
Bit 7 | 6 | 5 [\ 4 | 3 | 2 | 1 | 0
Name Power management data
Type R R R R R R R
Default 0 o 0 0 0 0 0 0
Register: ement data
Offset:
Type:
Default:
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4.43 General-Purpose Event Status Register

The general-purpose event status register contains status bits that are set when events occur that are controlled by
the general-purpose control register. The bits in this register and the corresponding GPE are cleared by writing a 1
to the corresponding bit location. The status bits in this register do not depend upon the state of a ¢ onding bit
in the general-purpose enable register. See Table 4-18 for a complete description of the registem

Bit 15 [ 14 |13 [ 12 [ 1n [0 | o [ 8 [ 7 |6 [ 5 |4 [ 3 e[~ o
Name General-purpose event status
Type RC | R R R |rc | R R |rc | R R R | rRic | Ricwric [wric | Ric
Default | 0 0 0 0 0 0 0 0 0 0 0 o |lo | aJ] o 0
Register: General-purpose event status
Offset: A8h
Type: Read-only, Read/Write to Clear

Default: 0000h

Table 4-18. General-Purpose Event Status Register

BIT SIGNAL TYPE FUNCTION
PC card 2V status. Bit 15 is set on a change in status\of bit 6 (ZQ[ENABLE) in the card control register
15 ZV_STS R/IC -
(offset 91h, see Section 4.32).
14-12 RSVD R Reserved. Bits 14-12 return Os when r@&\
1 PWR STS RIC Povyer change status. Bit 11 is set when é:o/ﬂy ‘has c@éed the power state of the socket. A change
= in either Vcc or Vpp for the socket causgs this-bittg be set.
10-9 RSVD R Reserved. Bits 10 and 9 return Os when &e&d. \ V
12-Volt Vpp request status. Bit 8 is s ﬁa@fﬁl/{re has changed the requested Vpp level to or from
8 VPP12_STS R/IC
12 Volts for the PC Card socket.
7-5 RSVD R | Reserved. Bits 7-5 return Os wheri réad.
4 GP4_STS R/IC GPI4 status. Bit 4 is set on a chér{ge in status of the MFUNCS5 terminal input level.
3 GP3_STS R/IC GPI3 status. Bit 3 is set oﬁd?angg in status of the MFUNC4 terminal input level.
2 GP2_STS R/IC GPI2 status. Bit 2 is set ()n(a chan\ge\in status of the MFUNC2 terminal input level.
1 GP1_STS RIC | GPIL status. Bit 1 is set on achangg/in status of the MFUNC1 terminal input level.
0 GPO_STS R/C GPIO status. Bit 0 is\ge\\on a\ch_:ﬁge in status of the MFUNCO terminal input level.
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4.44 General-Purpose Event Enable Register

The general-purpose event enable register contains bits that are set to enable a GPE signal. The GPE signal is driven
until the corresponding status bit is cleared and the event is serviced. The GPE can only be signaled if one of the

description of the register contents.

multifunction terminals, MFUNC6—-MFUNCO, is configured for GPE signaling. See Tablem complete

15 |14 |13 [ 12 |1 [0 ] o [ 8 |7 [6 |5 |4 |[s(ph2]"1]o

Bit
Name General-purpose event enable
Type RW | R R R [rw | R R [rw | R R R | R R R | RW | RIW
Default | 0 0 0 0 0 0 0 0 0 0 0 al\l o) o 0 0
Register: General-purpose event enable
Offset: AAh
Type: Read-only, Read/Write
Default: 0000h
Table 4-19. General-Purpose Event Enable Register
BIT SIGNAL TYPE FUNCTION
PC card socket ZV enable. When bit 15 is set, & GRE is signeﬁeﬁ on a change in status of bit 6 (ZVENABLE)
15 ZV_EN RW |. ) )
in the card control register (offset 91h, see 96‘0 4.32).\
14-12 RSVD R |Reserved. Bits 14-12 return Os when read:”
1 PWR EN RIW Power change enable. When bit 11 is'set,a GPE |§@/q14aled when software has changed the power state
- of the socket.
10-9 RSVD R Reserved. Bits 10 and 9 return Os ((vﬁgn reacﬁ V
12 Volt Vpp request enable. WI \set/ PE is signaled when software has changed the requested
8 VPP12_EN R/W
Vpp level to or from 12 Volts f e card socket.
7-5 RSVD R |Reserved. Bits 7-5 return 0 when read.
GPl14 enable. When bit 4 is<s'ét, a GPE is signaled when there has been a change in status of the MFUNC5
4 GP4_EN R/W L . ]
terminal input level y:@gured as GPI4.
GPI3 enable. Whe |t 3iss GPE is signaled when there has been a change in status of the MFUNC4
3 GP3_EN R/W
- terminal input levelif'configured as GPI3.
GPI2 enable. B\I\Lmet/a GPE is signaled when there has been a change in status of the MFUNC2
2 GP2_EN R/W -
- terminal input i |gured as GPI2.
1 GP1_EN RIW GPI1 endble: it 1 is set, a GPE is signaled when there has been a change in status of the MFUNC1
terminal input ed as GPI1.
GPIO enable. When 0lis set, a GPE is signaled when there has been a change in status of the MFUNCO
0 GPO_EN R/W
- terminal input if conflgured as GPIO.

&
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4.45 General-Purpose Input Register

The general-purpose input register provides the logical value of the data input from the GPI terminals, MFUNCS5,
MFUNC4, and MFUNC2-MFUNCO. See Table 4-20 for a complete description of the register contents.

Bit 15 |14 [ 13 [ 12 [ 11 [0 [ 9o [ 8 [ 7 |6 [ 5 |4 |3 |2 o
AN

Name General-purpose input
Type R R R R R R R R R R R R R R LR | R
Default 0 0 0 0 0 0 0 0 0 0 0 X X &\ X X
Register: General-purpose input Q
Offset: ACh
Type: Read-only

Default: 00XXh
Table 4-20. General-Purpose Input Register

BIT SIGNAL TYPE FUNCTION
15-5 RSVD R Reserved. Bits 15-5 return 0s when read.
4 GPI4_DATA R GPIL} data bit. The value read from bit 4 represents the logical vag of the data input from the MFUNC5
terminal.
3 GPI3 DATA R GPI3 data bit. The value read from bit 3 represe hé logicalvalue of the data input from the MFUNC4
- terminal.
2 GPI2_DATA R GPI2_ data bit. The value read from bit 2 represents the )ngzél value of the data input from the MFUNC2
terminal.
1 GPI1 DATA R GPIl_ data bit. The value read from bit 1 ed@t ogical value of the data input from the MFUNC1
- terminal.
0 GPIO_DATA R il:rlr](;n(ﬁta bit. The value read froWrepresents the logical value of the data input from the MFUNCO
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4.46 General-Purpose Output Register

The general-purpose output register is used for control of the general-purpose outputs. See Table 4-21 for a
complete description of the register contents.

Bit 15 |14 |13 [ 12 |1 [0 ] o [8 |7 |6 |5 |4 |3 f2]1]o0
Name General-purpose output ﬁ \
Type R R rw | B[R] RW [ RiW
Default 0 0 0 0 0 0 0 0 0 0 0 o]0 0 0
Register: General-purpose output
Offset: AEh
Type: Read-only, Read/Write
Default: 0000h
Table 4-21. General-Purpose Output Registe
BIT SIGNAL TYPE FUNCTION
15-5 RSVD R Reserved. Bits 15-5 return Os when read.
4 GPO4 DATA RIW GPQ4 da_lta blt.‘ The value written to bit 4 represents the logical value of the data_l driven to the MFUNC5
- terminal if configured as GPO4. Read transagtf\qs return Iast data value written.
3 GPO3_DATA RIW GPIQ3 d_ata b|t_. The value written to bit 3@4 ts the glcal value of the data driven to the MFUNC4
terminal if configured as GPO3. @ea\tra the last data value written.
5 GPO2 DATA RIW GPO2 data bit. The value written to Wse t§/t e logical value of the data driven to the MFUNC2
- terminal if configured as GPO2. Re sastionsyeturn the last data value written.
GPO1 data bit. The value written t¢ bit 1 repr ts the logical value of the data driven to the MFUNC1
L GPOI1_DATA RIW terminal if configured as GPOL1. Rﬁi\ﬁaﬂﬁ ns return the last data value written.
GPOO data bit. The value writtgh/to bltwesents the logical value of the data driven to the MFUNCO
0 GPOO_DATA R/W L .
- terminal if configured as GPQ@0/ Read transactions return the last data value written.

4.47 Serial Bus Data Register

The serial bus data register is for programmable
when generating cycles on the serial buginte
contents. x

serialbus byte reads and writes. This register represents the data

Bit 7 | s | /s \\|] 4 HE | 2 | 1 [ o
Name \ Serial bus data
Type RIW RIW RIW Y RIW RIW RIW RIW
Default 0 0 0 0 0 0 0 0
Register: Serial dat@
Offset: BO
Type: I
Default: 0
Table 4-22. Serial Bus Data Register
BIT | SIGNALL |-TYPE FUNCTION
Serial bus data. This bit field represents the data byte in a read or write transaction on the serial interface.
7-0 SB@%\ R/W | On reads, the REQBQSY bit (bit 5) in the serial .bus cpntrol and st.atus register (offset B3h, see Section 4.50)
must be polled to verify that the contents of this register are valid.
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4.48 Serial Bus Index Register

The serial bus index register is for programmable serial bus byte reads and writes. This register represents the byte
address when generating cycles on the serial bus interface. See Table 4—23 for a complete description of the register
contents.

RN
Bit 7 | 6 | 5 | 4 | 3 | 2 | 1,7\ e

Name Serial bus index &

Type R/W RIW R/W RIW RIW RIW R R/W
Default 0 0 0 0 0 0 /0 0
Register: Serial bus index M

Offset: Blh
Type: Read/Write
Default: 00h

Table 4-23. Serial Bus Index Register
BIT SIGNAL TYPE FUNCTION
7-0 SBINDEX R/W | Serial bus index. This bit field represents the byte address in a read or write transaction on the serial interface.

4.49 Serial Bus Slave Address Register

The serial bus slave address register is for programmable serial bu rea d write transactions. See Table 4-24
for a complete description of the register contents. m
Bit 7 | 6 | 5 | 4 [\ N3 )] 2 | 1 | o
Name Serial busﬁ@le address”
Type R/W RIW R/W RIW RIW RIW RIW R/W
Default 0 0 0 0 0 0 0 0

Register: Serial bus slave address

Offset: B2h
Type: Read/Write
Default: 00h

Table 4-24-—Serial'Bus Slave Address Register
BIT SIGNAL | TYPE FUNCTION

Serial bus slave address. Tt@ bit field represents the slave address of a read or write transaction on the
serial interface.

7-1 SLAVADDR R/W

0 RWCMD R/IW

Sabyte

ad access is requested to the serial bus interface
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4.50 Serial Bus Control and Status Register

The serial bus control and status register communicates serial bus status information and selects the quick command
protocol. Bit 5 (REQBUSY) in this register must be polled during serial bus byte reads to indicate when data is valid

in the serial bus data register. See Table 4-25 for a complete description of the register contefn\

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1 ] o
Name Serial bus control and status <* &
Type RIW R R R RIC RIW RO RIC
Default 0 0 0 0 0 o / 9 0
Register: Serial bus control and status M
Offset: B3h
Type: Read-only, Read/Write, Read/Clear
Default: 00h
Table 4-25. Serial Bus Control and Status Regis
BIT SIGNAL TYPE FUNCTION
Protocol select. When bit 7 is set, the send byte protocol is used on write requests and the receive byte
7 PROT_SEL R/W | protocol is used on read commands. The word address byte (@INDEX) in the serial bus index register (see
Section 4.48) is not output by the PCI1410 wi| e/f\bl 7 is set.
6 RSVD R Reserved. Bit 6 returns 0 when reath
Requested serial bus access busy. B icates that requested serial bus access (byte read or write)
5 REQBUSY R is in progress. A request is made, an is'set, bywwriting to the serial bus slave address register (see
Section 4.49). Bit 5 must be polled eads from'the serial bus interface. After the byte read access has
been requested, the read data is valid In the serial bus data register.
Serial EEPROM busy status. Bit iEémtJhe/status of the PCI11410 serial EEPROM circuitry. Bit 4 is set
during the loading of the subsy: ID and other default values from the serial bus EEPROM.
4 ROMBUSY R 0 = Serial EEPROM circuitfy’is not busy
1 = Serial EEPROM cir y is busy
Serial bus detect. Bit 3 is'sepwhen the serial bus interface is detected through pullup resistors on the VCCDO
and VCCDL1 terminalg after resen, If bit 3 is cleared, then the MFUNC4 and MFUNC1 terminals can be used
3 SBDETECT R/C for alternate functio eneral-purpose inputs and outputs.
0 = Serial bug interfase not getected
1 = Serial bus interface detected
Serial bus test. When bit 2 is set, the serial bus clock frequency is increased for test purposes.
2 SBTEST R/W 0=S at normal operating frequency, ~ 100 kHz (default)
1 = Serial bu guency increased for test purposes
Requested serial bus cess error. Bit 1 indicates when a data error occurs on the serial interface during
a requested cycle and may be set due to a missing acknowledge. Bit 1 is cleared by a write back of 1.
1 REQ_ERR R/C h f
- 0 = No error detected during user requested byte read or write cycle
1 = Datgrefror detected during user requested byte read or write cycle
% M data error status. Bit O indicates when a data error occurs on the serial bus interface during the
-load from the serial bus EEPROM and may be set due to a missing acknowledge. Bit 0 is also set on
0 ROM ERR Qjﬁ lid EEPROM data formats. See Section 3.6.1, Serial Bus Interface Implementation, for details on
- PROM data format. Bit O is cleared by a write back of 1.
0 = No error detected during auto-load from serial bus EEPROM
1 = Data error detected during auto-load from serial bus EEPROM
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5 ExCA Compatibility Registers

The EXCA registers implemented in the PCI1410 are register-compatible with the Intel 823 ~DF PCMCIA
controller. EXCA registers are identified by an offset value that is compatible with the legacy data scheme
used on the Intel 82365 ISA controller. The EXCA registers are accessed through this scherme\byv g the register

: address register
(offset 44h, see Section 4.28). The offsets from this base address run contiguous from 0Q for the socket. See
Figure 5-1 for an EXCA I/O mapping illustration.

PCI1410 Configuration Registers Host I/O Space
Offset
. > Z Offset
[ )
i PC Card 00h
ExCA
CardBus Socket/ExCA Base Address 10h Index Registers 3Fh

. Data
[ )

16-Bit Legacy-Mode Base Address 44h
L]
L)
[ )

identifies the CardBus socket register mapping, whichjis mapped into the same 4K window at memory offset Oh.

Host
PCl1410 Configur%Reg S Memory Space
Offset Offset
[
00h
. / CardBus
Socket
CardBus Socket/ExCA Base Address 10h Registers »on
L]
{n .
0 Feeeeeee-- 800h
ExCA
16-Bit Legacy-Mode Base Address 44h Registers
L] 844h
L)
L)

Figure 5—2. EXCA Register Access Through Memory



The interrupt registers in the EXCA register set, as defined by the 82365SL-DL specification, control such card
functions as reset, type, interrupt routing, and interrupt enables. Special attention must be paid to the interrupt routing
registers and the host interrupt signaling method selected for the PCI1410 to ensure that all possible PCI11410
interrupts can potentially be routed to the programmable interrupt controller. The ExXCA registers that are critical to
the interrupt signaling are the ExXCA interrupt and general control register (ExCA offset 03h, see Sectjon.5.4) and the
EXCA card status-change-interrupt configuration register (ExCA offset 05h, see Section 5.6).

Access to I/O mapped 16-bit PC cards is available to the host system via two EXCA 1/0O windows. These.are regions
of host 1/0 address space into which the card I/O space is mapped. These windows are defined-by start, end, and
offset addresses programmed in the EXCA registers described in this section. I/O windowg W e granularity.

Access to memory mapped 16-bit PC Cards is available to the host system via five ExXCA memery windows. These
are regions of host memory space into which the card memory space is mapped. Theseg windows are defined by start,

end, and offset addresses programmed in the EXCA registers described in this sectjon. Table 5-1 identifies each
EXCA register and its respective EXCA offset. Memory windows have 4K-byte granularity.

Table 5-1. ExCA Registers and Offsets

EXCA REGISTER NAME PCl '\gEF'\égg :4;;?'558 EXC?H(EQ):SET
Identification and revision 809/ 00
Interface status 8(11/ 01
Power control \QOZ 02
Interrupt and general control 803 03
Card status-change ( & 804\ Q 04
Card status-change-interrupt configuration \895/ 05
Address window enable 806 06
| / O window control 807 07
I / O window O start-address low-byte 808 08
I / O window O start-address high-byte 809 09
I / O window 0 end-address low-byte ( Q j 80A 0A
I / O window 0 end-address high-byte\ 80B 0B
I/ O window 1 start-address Iow—byt\sl\ 80C ocC
I/ O window 1 start-address Wgh% 80D 0D
| / O window 1 end-address Iovmé\ 80E OE
I / O window 1 end-address high-byte ) 80F OF
Memory window O start-address low-byte 810 10
Memory window O gtart-address high-byte 811 11
Memory windowﬁeﬁskéqdres%w—byte 812 12
Memory window 0.ehd-address high-byte 813 13
Memory wigdw& -address low-byte 814 14
Memory/wm\ﬁs@\g offset/address high-byte 815 15
Card }@%Qm&wpral control 816 16
Reserved 817 17
)Vle@\q window'1 start-address low-byte 818 18
\MQMWNOW 1 start-address high-byte 819 19
\h\Qﬁo\rxwindow 1 end-address low-byte 81A 1A
MemWwindow 1 end-address high-byte 81B 1B
Memory window 1 offset-address low-byte 81C 1C
Memory window 1 offset-address high-byte 81D 1D
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Table 5-1. EXCA Registers and Offsets (Continued)

ExCA REGISTER NAME

PCI MEMORY ADDRESS

ExCA OFFSET

OFFSET (HEX) (HEX)
Global control 81E 1E
Reserved 81F 1F ( &
Memory window 2 start-address low-byte 820 20 ( ~
Memory window 2 start-address high-byte 821 21&
Memory window 2 end-address low-byte 822 22N
Memory window 2 end-address high-byte 823 ( /23 \ \
Memory window 2 offset-address low-byte 824 \w /
Memory window 2 offset-address high-byte 825 \25—/
Reserved 826 ( \36
Reserved 827 \ J ?7
Memory window 3 start-address low-byte 828 28
Memory window 3 start-address high-byte 829 29
Memory window 3 end-address low-byte 82A 2A
Memory window 3 end-address high-byte 2 2B
Memory window 3 offset-address low-byte 82(\ 2C
Memory window 3 offset-address high-byte 82\p 2D
Reserved 82& 2E
Reserved / /\\sgl: 2F
Memory window 4 start-address low-byte \ ) %0 30
Memory window 4 start-address high-byte 831 31
Memory window 4 end-address low-byte 832 32
Memory window 4 end-address high-byte( 833 33
Memory window 4 offset-address low-byte 834 34
Memory window 4 offset-address ﬁigﬁ-byte<\ 835 35
I/0 window O offset-address Iow-b\(té\ / / 836 36
1/0 window 0 offset-address lﬁg\w\-byt 837 37
1/0 window 1 offset-address Io%l)\@e 838 38
/0 window 1 offset-addfess high-byte 839 39
Reserved \ 83A 3A
Reserved 83B 3B
Reserved 83C 3C
Reserved 83D 3D
Reserved 83E 3E
Reserved~\ 83F 3F
Mem&Nﬁjﬁm@)age 840 -
Mén\ko\mmow 1 page 841 -
Al\/‘ten}\ek}y\\wTI‘N;LORN 2 page 842 -
\Mm\mdow 3 page 843 -
Me\{ory window 4 page 844 -
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5.1 ExCA Identification and Revision Register

The ExCA identification and revision register provides host software with information on 16-bit PC Card support and
Intel 82365SL-DF compatibility. This register is read-only or read/write, depending on the setting of bit 5

register contents.

(SUBSYSRW) in the system control register (see Section 4.29). See Table 5-2 for a completemof the

Bit 7 | 5 | 4 HE | 2 U0
Name ExCA identification and revision
Type R RIW RIW RIW RIW SRIW. RIW
Default 1 0 0 0 1 (Lo )] 0
Register: ExCA identification and revision
Offset: CardBus socket address + 800h; ExCA offset 00h
Type: Read-only, Read/Write
Default: 84h
Table 5-2. ExCA Identification and Revision Register
BIT SIGNAL TYPE FUNCTION
76 IFTYPE R Interface type. These bits, which are hardwired as 1;)?/dg\r:ify the f@)oit PC Card support provided by the
PCI1410. The PCI1410 supports both I/O and mem yﬁ@ it PC cards.
5-4 RSVD R/W | Reserved. Bits 5 and 4 can be used for |n@8g365<8ﬁ-DF\e\gnl}léﬂ)n.
Intel 82365SL-DF revision. This field stores?n 82365§rl_(—E§F revision supported by the PCI1410. Host
3-0 365REV R/W sqﬁware can read this field t_o determine com, ?ubrl«;\ he Iritel 82365SL-DF register set. Writing 0010b to
this field puts the controller in 82365SL mode.(This field defaults to 0100b upon PCI1410 reset.
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5.2 EXCA Interface Status Register

The EXCA interface status register provides information on the current status of the PC Card interface. An X in the
default bit value indicates that the value of the bit after reset depends on the state of the PC Card interface. See

Table 5-3 for a complete description of the register contents.

PN
SN

Bit 7 | 6 | 5 | 4 | 3 2 | 0
Name ExCA interface status <* &
Type R R R R R R
Default 0 0 X X X X / X X
Register: ExCA interface status M
Offset: CardBus socket address + 801h; ExCA offset 01h
Type: Read-only
Default: 00XX XXXXb
Table 5-3. ExCA Interface Status Register
BIT SIGNAL TYPE FUNCTION
7 RSVD R Reserved. Bit 7 returns 0 when read.
Card Power. Bit 6 indicates the current power stajus of the Pé@ard socket. This bit reflects how the ExCA
power control register (ExCA offset 02h, see, i .3) is programmed. Bit 6 is encoded as:
6 CARDPWR R 0 =Vcc and Vpp to the sockeyturned off/(default)
1 =V and Vpp to the socket turned on
Ready. Bit 5 indicates the current sta th EA\D/signaI at the PC Card interface.
5 READY R 0 = PC Card not ready for data transfer
1 = PC Card ready for data transfer
Card write protect. Bit 4 indicates nt status of WP at the PC Card interface. This signal reports to
the PCI1410 whether or not the mmémory card is write protected. Furthermore, write protection for an entire
4 CARDWP R PCI11410 16-bit memory win is available by setting the appropriate bit in the ExCA memory window
offset-address high-byte register (see Section 5.18).
0 =WP is 0. PC Card-is_read/write.
1=WPis 1. PC Cardi re@q-only.
Card detect 2. Bit 3 indicates the |status of CD2 at the PC Card interface. Software may use this and bit 2
(CDETECT1) to detexmine if & PC Card is fully seated in the socket.
8 CDETECT2 R 0=CD2is oP iS inserted.
1=CD2is0. Card is at least partially inserted.
Card detegt I-Bit-2 indicates the status of CD1 at the PC Card interface. Software may use this and bit 3
(CDETECT?2) to mike if a PC Card is fully seated in the socket.
2 CDETECTL R 0=CDLlis 1. No PC Qard is inserted.
1=CDlis0.PC d is at least partially inserted.
Battery voltage detect. When a 16-bit memory card is inserted, the field indicates the status of the battery
tage detegst signals (BVD1, BVD2) at the PC Card interface, where bit 1 reflects the BVD2 status and bit O
ests B .
Battery dead
1-0 BVDSTAT Q attery dead
= Battery low; warning
= Battery good
hen a 16-bit I/O card is inserted, this field indicates the status of SPKR (bit 1) and STSCHG (bit 0) at the
C Card interface. In this case, the two bits in this field directly reflect the current state of these card outputs.
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5.3 ExCA Power Control Register

The ExXCA power control register provides PC Card power control. Bit 7 (COE) of this register controls the 16-bit output
enables on the socket interface, and can be used for power management in 16-bit PC Card applications. See
Table 5-4 and Table 5-5 for a complete description of the register contents.

N
Wl )

Bit 7 | 6 | 5 | 4 | 3 | |
Name ExCA power control <* &
Type RIW R R RIW RIW R RIW
Default 0 0 0 0 0 /0 0
Register: ExCA power control M
Offset: CardBus socket address + 802h; ExCA offset 02h
Type: Read-only, Read/Write
Default: 00h
Table 5-4. ExCA Power Control Register 82365SL Supp
BIT SIGNAL TYPE FUNCTION
Card output enable. Bit 7 controls the state of all of the 16-bit outputs on the PCI1410. This bit is
encoded as:
7 COE RIW 1 ™0 = 16-bit PC Card outputs disabled (default) &
1 = 16-bit PC Card outputs enabled
6 RSVD R Reserved. Bit 6 returns O when read.
Auto power switch enable. This bit is en d by bit Mhe system control register (offset 80h, see
Section 4.29).
5 AUTOPWRSWEN | R/W 0 = Automatic socket power switching is di .
1 = Automatic socket power switching\based gn/card detects is enabled.
PC Card power enable.
0=Vcc=Vpp1=Vpp2=N nnection
4 CAPWREN R/W 1 =V is enabled and controlled by bit 2 (ExCAPower) of the system control register
(offset 80h, see Section 4.29), Vpp1 and Vpp2 are controlled according to bits 1-0
(EXCAVPP field),
3-2 RSVD R Reserved. Bits 3 and 2 fe(urn OsV(hﬂen read.
PC Card Vpp powe con\%\E;i;vI/Md 0 are used to request changes to card Vpp. The PCI1410 ignores
this field unless V, the tis enabled (that is, 5 V or 3.3 V). This field is encoded as:
1-0 EXCAVPP RIW 00 = No connection {default)
01=Vcc
10=12V
11 = Reserved
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Table 5-5. EXCA Power Control Register 82365SL-DF Support

BIT SIGNAL TYPE FUNCTION
Card output enable. Bit 7 controls the state of all of the 16-bit outputs on the PCI1410. This bit is encoded as:
7 COE R/W 0 = 16-bit PC Card outputs disabled (default)
1 = 16-bit PC Card outputs enabled
6-5 RSVD R Reserved. Bits 6 and 5 return Os when read. f& Q
V. Bits 4 and 3 are used to request changes to card Vcc. This field is e ethas:
00 =0V (default)
4-3 EXCAvVCC R/W 01 =0V reserved
10=5V
11=33V
2 RSVD R Reserved. Bit 2 returns O when read.
PC Card Vpp power control. Bits 1 and O are used to request s tp.card Vpp. The PCI1410 ignores
this field unless Vcc to the socket is enabled (that is, 5 V or 8.3 V). This field is encoded as:
1-0 EXCAVPP RIW 00 = No connection (default)
01=Vcc
10=12V

11 = Reserved




5.4 EXCA Interrupt and General Control Register

The ExCA interrupt and general control register controls interrupt routing for 1/O interrupts, as well as other critical
16-bit PC Card functions. See Table 56 for a complete description of the register contents.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1 (Ao
Name ExCA interrupt and general control f \
Type RIW RIW RIW RIW RIW RIW RAV | RIW
Default 0 0 0 0 0 0 O~ 0
Register: ExCA interrupt and general control Q
Offset: CardBus socket address + 803h; ExCA offset 03h
Type: Read/Write
Default: 00h
Table 5-6. EXCA Interrupt and General Control Registe
BIT SIGNAL TYPE FUNCTION
Card ring indicate enable. Bit 7 enables the ring indicate function of BVD/RI. This bit is encoded as:
7 RINGEN R/W 0 = Ring indicate disabled (default)
1 = Ring indicate enabled
Card reset. Bit 6 controls the 16-bit PC Card RESET, allows _host software to force a card reset. Bit 6
affects 16-bit cards only. This bit is encoded as:
6 RESET RIW 0 = RESET signal asserted (default)
1 = RESET signal deasserted
Card type. Bit 5 indicates the PC Card type¢. itiseqcoded as:
5 CARDTYPE R/W 0 = Memory PC Card installed (default
1 =1/0 PC Card installed
PClI interrupt CSC routing enable bit. n bit 4 is set (high), the card status change interrupts are routed
to PCl interrupts. When low, the card/status change interrupts are routed using bits 7—4 (CSCSELECT field)
4 CSCROUTE rw | the EXxCA ca.\rd status change inteprupt configuration register (ExCA offset 05h, see Section 5.6). This bit
is encoded as:
0 = CSC interrupts are routed’by ExCA registers (default).
1 = CSC interrupts are(rquted to"PGI interrupts.
Card interrupt select for I%ga?/functional interrupts. Bits 3-0 select the interrupt routing for I/O
PC Card functional i ~This fi€ld is encoded as:
0000 = No interrupt\outing (default). CSC interrupts routed to PCl interrupts. This bit setting is
ORed,wi SCROUTE) for backwards compatibility.
0001 = IRQ
0010 = SMI enabled
0011 = IRQ3 enabled
0100 = IRQ4 enabled
0101 = IRQ5 enabled
3-0 INTSELECT R/W IRQ6 bled
Q7 erabled
8 enabled
enabled
Q10 enabled
RQ11 enabled
1100 = IRQ12 enabled
=IRQ13 enabled
1110 = IRQ14 enabled
1111 = IRQ15 enabled
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5.5 ExCA Card Status-Change Register

The ExXCA card status-change register controls interrupt routing for 1/O interrupts as well as other critical 16-bit PC
Card functions. The register enables these interrupt sources to generate an interrupt to the host. When the interrupt
source is disabled, the corresponding bit in this register always reads 0. When an interrupt souree is enabled, the

fie interrupt

service routine is responsible for resetting the bits in this register as well. Resetting a bit i hed by one of

two methods: a read of this register or an explicit writeback of 1 to the status bit. The ¢ of.the
is based on bit 2 (interrupt flag clear mode select) in the EXCA global control regist e\S
Table 5-7 for a complete description of the register contents.

Bit 7 | s G | 4 E 2> "1 | o
Name EXCA card status-change / / \
Type R R R R R \rR R
Default 0 0 0 0 0 o 0
Register: ExCA card status-change
Offset: CardBus socket address + 804h; EXCA offset 04h
Type: Read-only

Default: 00h
Table 5-7. ExCA Card

BIT SIGNAL TYPE
7-4 RSVD R Reserved. Bits 7-4 return Os Wher(ré\ad. \ \\>
Card detect change. Bit 3 indicat e ange on CD1 or CD2 occurred at the PC Card interface
3 CDCHANGE R This bit is encoded as:

0 = No change detected
1 = Change detected o

2 READYCHANGE R

e. When a 16-bit memory card is installed in the socket, bit 1 indicates whether the

interrupt was due to a battery-low warning condition. This bit is encoded as:

1 BATWARN R 0 = No battery waming condition (default)

1 = Detected battéry warning condition

When a 16-bit I/O card is installed, bit 1 is always 0.

or status change. When a 16-bit memory card is installed in the socket, bit O indicates whether

\\%Oourc f a PCI1410 interrupt was due to a battery dead condition. This bit is encoded as:
STSCHG deasserted (default)

attery d

0 BATDEAD R

=/STSCHG asserted
-Riny indicate. When the PCI1410 is configured for ring indicate operation, bit 0 indicates the status of RI.
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5.6 EXxCA Card Status-Change-Interrupt Configuration Register

The ExCA card status-change-interrupt configuration register controls interrupt routing for card status-change
interrupts, as well as masking CSC interrupt sources. See Table 5-8 for a complete description of the register
contents.

RN
Bit 7 | 6 | 5 | 4 | 3 | 2 | 1,7\ e
£

Name ExCA status-change-interrupt configuration
Type RIW RIW RIW RIW RIW RIW R RIW
Default 0 0 0 0 0 0 /0 0
Register: ExCA card status-change-interrupt configuration M
Offset: CardBus socket address + 805h; ExCA offset 05h
Type: Read/Write
Default: 00h
Table 5-8. ExCA Card Status-Change-Interrupt Configuration ster
BIT SIGNAL TYPE FUNCTION
Interrupt select for card status change. Bits 7—4 select the interrupt routing for card status change

interrupts.

0000 = No ISA interrupt routing if bit 5 (C$SE} e diagnastic register (offset 93h, see Section 4.34) is

set to 0. In this case, CSC interrupts are rguted to PCl interrupts by setting bit 4 (CSCROUTE) of the ExCA
interrupt and general control register to 1 (see Sectiopy'5.4).
-4 CSCSELECT RIW This field is encoded as:

0000 = No interrupt routing (def 1000 = IRQ8 enabled
0001 = IRQ1 enabled 1001 = IRQ9 enabled
0010 = SMI enabled 1010 = IRQ10 enabled
0011 = IRQ3 enabled 1011 = IRQ11 enabled
0100 = IRQ4 enabled 1100 = IRQ12 enabled
0101 = IRQ5 enable 1101 = IRQ13 enabled
0110 = IRQ6 enable 1110 = IRQ14 enabled
0111 = IRQ7 engbked 1111 = IRQ15 enabled

Card detect enable. Bit 3 enables interrupts on CD1 or CD2 changes. This bit is encoded as:
3 CDEN R/W 0 = Disableg-interrupts\on CD1 or CD?2 line changes (default)
interrupts on CD1 or CD2 line changes

Ready enable. Bit 2 ena%/ﬁlisables a low-to-high transition on PC Card READY to generate a host
interrupt. This interrupt source is considered a card status change. This bit is encoded as:

0 = Disables host interrupt generation (default)

1< Enables host interrupt generation

Batte rniné\e%able. Bit 1 enables/disables a battery warning condition to generate a CSC interrupt.
is bi coded as:

bles host interrupt generation (default)

ables host interrupt generation

tter%’éad enable. Bit 0 enables/disables a battery dead condition on a memory PC Card or assertion
the STSCHG I/0 PC Card signal to generate a CSC interrupt.
= Disables host interrupt generation (default)
1 = Enables host interrupt generation

2 READYEN R/IW

1 BATWARNEN R/W

0 BATDEADEN
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5.7 EXCA Address Window Enable Register

The ExCA address window enable register enables/disables the memory and 1/O windows to the 16-bit PC Card. By
default, all windows to the card are disabled. The PCI1410 does not acknowledge PCI memory or I/O cycles to the

card if the corresponding enable bit in this register is 0, regardless of the programming of the
start/end/offset address registers. See Table 5-9 for a complete description of the register ¢

;N/O window
A

Bit 7 | s | 5 | 4 | 3 HE | A7 o
Name EXCA address window enable
Type RIW RIW R RIW RIW RIW RIW/ RIW
Default 0 0 0 0 0 o (| 19 0
Register: ExCA address window enable
Offset: CardBus socket address + 806h; ExCA offset 06h
Type: Read-only, Read/Write
Default: 00h
Table 5-9. ExCA Address Window Enable Register
BIT SIGNAL TYPE FUNCTION
1/0 window 1 enable. Bit 7 enables/disables | indow lfQPthe PC Card. This bit is encoded as:
7 IOWIN1EN R/W =1/0 window 1 disabled (default)
1 =1/0 window 1 enabled
110 window 0 enable. Bit 6 enables/disables I/O 0 for the PC Card. This bit is encoded as:
6 IOWINOEN R/W = 1/0 window O disabled (defa
=1/0 window 0 enabled
5 RSVD R Reserved. Bit 5 returns 0 when rea&{. ) )
Memory window 4 enable. Bi enables/disables memory window 4 for the PC Card. This bit is
encoded as:
4 MEMWINAEN RIW 0 = Memory window 4 disabled (default)
1 = Memory window 4 €nabled
Memory window 3 ehable. Bit 3 enables/disables memory window 3 for the PC Card. This bit is
encoded as:
3 MEMWIN3EN R/W 0= led (default)
1 = Memonywindo led
Memory wind enable. Bit 2 enables/disables memory window 2 for the PC Card. This bit is
encoded as
2 | MEMWINZEN | RW - w 2 disabled (default)
1= 2 enabled
Memory window 1 @a’ble. Bit 1 enables/disables memory window 1 for the PC Card. This bit is
encoded as:
L MEMWINIEN RIW 0 = Memory window 1 disabled (default)
1= Mgmory window 1 enabled
\% ry window O enable. Bit O enables/disables memory window 0 for the PC Card. This bit is
od
0 MEMWINOEN % 0 ='Memory window 0 disabled (default)
= Memory window O enabled

5-11



5.8 EXxCA I/O Window Control Register

The EXCA 1/0O window control register contains parameters related to 1/0 window sizing and cycle timing. See
Table 5-10 for a complete description of the register contents.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1 (oo
Name EXCA 1/0 window control ([\
Type RIW RIW RIW RIW RIW RIW R ORW
Default 0 0 0 0 0 0 N 0
Register: ExCA |/O window control Q
Offset: CardBus socket address + 807h; ExCA offset 07h
Type: Read/Write
Default: 00h
Table 5-10. ExXCA /O Window Control Register
BIT SIGNAL TYPE FUNCTION
1/0 window 1 wait state. Bit 7 controls the I/O window 1 wait state for 16-bit I/O accesses. Bit 7 has no effect
on 8-bit accesses. This wait-state timing emulates theJSA wait state used by the Intel 82365SL-DF. This
7 WAITSTATEL R/W | bitis encoded as:
0 = 16-bit cycles have standard length (defau
1 = 16-hit cycles are extended by oglegquiv nt ISA wait state.
1/0 window 1 zero wait state. Bit 6 control /O WinWWait state for 8-bit /0 accesses. Bit 6 has
no effect on 16-bit accesses. This wait- iming emulates the ISA wait state used by the Intel
6 ZEROWS1 R/W 82365SL-DF. This bit is encoded as:
0 = 8-hit cycles have standard length\(de
1 = 8-bit cycles are reduced to eql}iv;il ISA cycles.
1/0 window 1 10IS16 source. Bit 5 coftrols the 1/0 window 1 automatic data sizing feature that uses 101S16
from the PC Card to determine t ata width of the I/O data transfer. This bit is encoded as:
5 I0SIS16W1 R/W . i )
0 = Window data width determined by DATASIZEL1, bit 4 (default).
1 = Window data width/det&;mined by 101S16.
1/0 window 1 data size. Is the I/O window 1 data size. Bit 4 is ignored if bit 5 (IOSIS16W1) is
set. This bit is encoded as:
4 DATASIZE1 R/W ) )
0 = Window datg/wid efault)
1 = Window datzv%q
1/0 window 0 wait state\Bit 3 controls the I/O window 0 wait state for 16-bit I/O accesses. Bit 3 has no effect
on 8-bit accesses. Thi itstate timing emulates the ISA wait state used by the Intel 82365SL-DF. This
3 WAITSTATEO R/W | bitis encoded as:
0 = 16-bit cycles have standard length (default).
1 = 16-hit cycles are extended by one equivalent ISA wait state.
1/0 window 0 zero wait state. Bit 2 controls the 1/O window 0 wait state for 8-bit /0O accesses. Bit 2 has
no t on 18-bit accesses. This wait-state timing emulates the ISA wait state used by the Intel
2 ZEROWSO0 R/W 5SL*DF. This bit is encoded as:
cles have standard length (default).
=\8-bit-¢ycles are reduced to equivalent of three ISA cycles.
(mhdok/ 0101S16 source. Bit 1 controls the /O window 0 automatic data sizing feature that uses 101S16
1 |0SIS16W0 [ror the PC Card to determine the data width of the I/O data transfer. This bit is encoded as:
0= Window data width is determined by DATASIZEQ, bit 0 (default).
1 = Window data width is determined by 10I1S16.
‘Vé window O data size. Bit O controls the I/O window 0 data size. Bit O is ignored if bit 1 (I0SIS16WO0) is
set. This bit is encoded as:
0 DATASIZE ) o .
Q 0 = Window data width is 8 bits (default).
1 = Window data width is 16 bits.
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5.9 ExCA I/O Windows 0 and 1 Start-Address Low-Byte Registers

These registers contain the low byte of the 16-bit I/O window start address for I/O windows 0 and 1. The 8 bits of these
registers correspond to the lower 8 bits of the start address.

Bit 7 | 6 | 5 | 4 | 3 | 2 | N 0
Name ExCA 1/0 windows 0 and 1 start-address low-byte ﬁ \
Type RIW RIW RIW RIW RIW RIW R RIW
Default 0 0 0 0 0 0 Q. 0

Register: ExCA 1/0 window O start-address low-byte Q

Offset: CardBus socket address + 808h; EXCA offset 08h

Register: ExXCA 1/0O window 1 start-address low-byte

Offset: CardBus socket address + 80Ch; ExCA offset 0Ch

Type: Read/Write

Default: 00h

5.10 ExCA I/O Windows 0 and 1 Start-Address High-Byte Registers

these registers correspond to the upper 8 bits of the start address,

These registers contain the high byte of the 16-bit I/O window s%ress féalo windows 0 and 1. The 8 bhits of

Bit 7 | 6 | 5 | 4>~ 3\ /) 2 | 1 | 0
Name ExCA 1/O windows 0 deMS high-byte
Type RIW RIW RIW rRw [ (| R RIW RIW RIW
Default 0 0 0 0 0 0 0 0

Register: EXCA 1/0 window 0 start-address high-byte

Offset: CardBus socket address + 809h; ExCA offset 09h

Register: ExCA 1/0 window 1 start-address high-byte

Offset: CardBus socket addre 0Dh; ExCA offset ODh

Type: Read/write

Default: 00h



5.11 ExCA I/O Windows 0 and 1 End-Address Low-Byte Registers

These registers contain the low byte of the 16-bit I/O window end address for I/O windows 0 and 1. The 8 bits of these
registers correspond to the lower 8 bits of the end address.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1 (Ao
Name EXCA 1/0 windows 0 and 1 end-address low-byte ﬁ \
Type RIW RIW RIW RIW RIW RIW RAV | RIW
Default 0 0 0 0 0 0 N, 0

Register: ExCA I/O window 0 end-address low-byte Q

Offset: CardBus socket address + 80Ah; ExCA offset 0Ah

Register: ExCA |/O window 1 end-address low-byte

Offset: CardBus socket address + 80Eh; EXCA offset OEh

Type: Read/Write

Default: 00h

5.12 ExXCA I/O Windows 0 and 1 End-Address High-Byte Registers

These registers contain the high byte of the 16-bit I/O window end addres: I/O win@ws 0 and 1. The 8 bits of these
registers correspond to the upper 8 bits of the end address. /i
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Bit 7 | 6 | 5 | 4 o3 | 2 | 1 | 0
Name ExCA 1/0O windows 0 and 1 - &M\Qs hMbyte
Type RIW RIW RIW RIW [ [ RW RIW RIW RIW
Default 0 0 0 0 o /) 0 0 0

Register: ExCA /O window 0 end-address High-byte

Offset: CardBus socket address + 80Bh; CA offset 0Bh

Register: ExCA I/O window 1 end-address high-byte

Offset: CardBus socket address + CA offset OFh

Type: Read/write

Default: 00h




5.13 ExCA Memory Windows 0-4 Start-Address Low-Byte Registers

These registers contain the low byte of the 16-bit memory window start address for memory windows 0, 1, 2, 3, and
4. The 8 bits of these registers correspond to bits A19-A12 of the start address.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 40 0
Name ExCA memory windows 0-4 start-address low-byte ﬁ \
Type RIW RIW RIW RIW RIW RIW R RIW
Default 0 0 0 0 0 0 Q. 0

Register: ExCA memory window O start-address low-byte Q

Offset: CardBus socket address + 810h; ExCA offset 10h

Register: ExXCA memory window 1 start-address low-byte

Offset: CardBus socket address + 818h; EXxCA offset 18h

Register: EXCA memory window 2 start-address low-byte

Offset: CardBus socket address + 820h; ExCA offset 20h

Register: ExCA memory window 3 start-address low-byte

Offset: CardBus socket address + 828h; EXCA offset 28h

Register: ExCA memory window 4 start-address |

Offset: CardBus socket address + 830h;

Type: Read/Write

Default: 00h



5.14 ExCA Memory Windows 0-4 Start-Address High-Byte Registers

These registers contain the high nibble of the 16-bit memory window start address for memory windows 0, 1, 2, 3,
and 4. The lower 4 bits of these registers correspond to bits A23—A20 of the start address. In addition, the memory
window data width and wait states are set in this register. See Table 5-11 for a complete descriptio the register
contents. I&\

Bit 7 6 | 5 | 4 3 | 2 | U0
Name ExCA memory windows 0—4 start-address high byte

Type R/W R/W R/W R/W R/W R/W /WW\ R/W
Default 0 0 0 0 0 0 (Lo )] 0

Register: ExCA memory window 0 start-address high-byte

Offset: CardBus socket address + 811h; EXCA offset 11h
Register: ExCA memory window 1 start-address high-byte
Offset: CardBus socket address + 819h; EXCA offset 19h
Register: ExCA memory window 2 start-address high-byte
Offset: CardBus socket address + 821h; ExCA offset 21h
Register: ExXCA memory window 3 start-address high-
Offset: CardBus socket address + 829h; ExCA offse
Register: ExCA memory window 4 start-address high-byt
Offset: CardBus socket address + 831h; EXCA off

Type: Read/Write
Default: 00h

Table 5-11. EXCA Memory Windows O—ﬁgart-Address High-Byte Registers

BIT SIGNAL TYPE FUNCTION
Data size. Bit 7 controls the ry window data width. This bit is encoded as:
7 DATASIZE R/W 0 = Window data width j fault).
1 = Window data width/ig 16 bl'[S
Zero wait state. Bit 6 controls the.merfiofy window wait state for 8- and 16-bit accesses. This wait-state timing
emulates the ISA waitstate u the Intel 82365SL-DF. This bit is encoded as:
6 ZEROWAIT R/W 0 = 8- and 16-bit cycles have standard length (default).

1 = 8-bit cycl
16-bit cycles

5-4 SCRATCH R/W | Scratch pad bits. Bits 5 and yhéve no effect on memory window operation.
Start-address high nibble. Bits 3-0 represent the upper address bits A23-A20 of the memory window

start agdress.

reduced to equivalent of three ISA cycles.
educed to equivalent of two ISA cycles.

3-0 STAHN R/W
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5.15 ExCA Memory Windows 0-4 End-Address Low-Byte Registers

These registers contain the low byte of the 16-bit memory window end address for memory windows 0, 1, 2, 3, and

4. The 8 bits of these registers correspond to bits A19-A12 of the end address.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 40 0
Name ExCA memory windows 0—4 end-address low-byte ﬁ \
Type RIW RIW RIW RIW RIW RIW R RIW
Default 0 0 0 0 0 0 Q. 0

Register: ExCA memory window 0 end-address low-byte Q

Offset: CardBus socket address + 812h; ExCA offset 12h

Register: ExCA memory window 1 end-address low-byte

Offset: CardBus socket address + 81Ah; ExCA offset 1Ah

Register: ExXCA memory window 2 end-address low-byte

Offset: CardBus socket address + 822h; ExCA offset 22h

Register: ExCA memory window 3 end-address low-byte

Offset: CardBus socket address + 82Ah; ExCA offset 2Ah Q

Register: ExCA memory window 4 end-address lg

Offset: CardBus socket address + 832h;

Type: Read/Write

Default: 00h



5.16 ExCA Memory Windows 0-4 End-Address High-Byte Registers

These registers contain the high nibble of the 16-bit memory window end address for memory windows 0, 1, 2, 3,
and 4. The lower 4 bits of these registers correspond to bits A23—A20 of the end address. In addition, the memory
window wait states are set in this register. See Table 5-12 for a complete description of the registe/rcgn\tents.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1,7\ e
Name ExCA memory windows 0—4 end-address high-byte <* &
Type RIW RIW R R RIW RIW R RIW
Default 0 0 0 0 0 0 /0 0
Register: ExCA memory window 0 end-address high-byte M
Offset: CardBus socket address + 813h; EXCA offset 13h
Register: ExCA memory window 1 end-address high-byte
Offset: CardBus socket address + 81Bh; ExCA offset 1Bh
Register: ExCA memory window 2 end-address high-byte
Offset: CardBus socket address + 823h; ExCA offset 23h
Register: ExXCA memory window 3 end-address high-byte
Offset: CardBus socket address + 82Bh; ExXCA offset Q
Register: ExCA memory window 4 end-address hig t
Offset: CardBus socket address + 833h; ExCA.Off
Type: Read-only, Read/Write
Default: 00h
Table 5-12. ExCA Memory Windows 0—4/E)1d Address High-Byte Registers
BIT SIGNAL | TYPE FUNCTION
e Il L
5-4 RSVD R Reserved. Bits 5 and 4 retur/{ péTN/hegﬁgad.
3.0 ENDHN RIW Eggr-eassress high nibble. Blkki—\oﬁ/egent the upper address bits A23—-A20 of the memory window end
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5.17 ExCA Memory Windows 0-4 Offset-Address Low-Byte Registers

These registers contain the low byte of the 16-bit memory window offset address for memory windows 0, 1, 2, 3, and
4. The 8 bits of these registers correspond to bits A19-A12 of the offset address.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 40 0
Name ExCA memory windows 0-4 offset-address low-byte ﬁ \
Type RIW RIW RIW RIW RIW RIW R RIW
Default 0 0 0 0 0 0 Q. 0

Register: ExCA memory window 0 offset-address low-byte Q

Offset: CardBus socket address + 814h; EXxCA offset 14h

Register: ExCA memory window 1 offset-address low-byte

Offset: CardBus socket address + 81Ch; ExCA offset 1Ch

Register: ExXCA memory window 2 offset-address low-byte

Offset: CardBus socket address + 824h; EXCA offset 24h

Register: ExXCA memory window 3 offset-address low-byte

Offset: CardBus socket address + 82Ch; EXCA offset 2Ch

Register: ExCA memory window 4 offset-address

Offset: CardBus socket address + 834h;

Type: Read/Write

Default: 00h



5.18 ExCA Memory Windows 0-4 Offset-Address High-Byte Registers

These registers contain the high 6 bits of the 16-bit memory window offset address for memory windows 0, 1, 2, 3,
and 4. The lower 6 bits of these registers correspond to bits A25-A20 of the offset address. In addition, the write

protection and common/attribute memory configurations are set in this register. See Table 5—
description of the register contents.

Wplete

Bit 7 | 6 | 5 | 4 3 | 2 | U0
Name ExCA memory windows 0-4 offset-address high-byte
Type R/W R/W R/W R/W R/W R/W /WW\ R/W
Default 0 0 0 0 0 0 (Lo )] 0
Register: ExXCA memory window 0 offset-address high-byte
Offset: CardBus socket address + 815h; ExCA offset 15h
Register: ExCA memory window 1 offset-address high-byte
Offset: CardBus socket address + 81Dh; ExCA offset 1Dh
Register: ExCA memory window 2 offset-address high-byte
Offset: CardBus socket address + 825h; EXCA offset 25h
Register: ExCA memory window 3 offset-address high e
Offset: CardBus socket address + 82Dh; ExCA offse
Register: ExCA memory window 4 offset-addre
Offset: CardBus socket address + 835h; ExCA
Type: Read/Write
Default: 00h
Table 5-13. EXCA Memory Windows O—Mset—Address High-Byte Registers
BIT SIGNAL TYPE FUNCTION
Write protect. Bit 7 specifie er write operations to this memory window are enabled. This bit is
! WINWP RIW ean de\(/ivﬁtse operations are a@ default).
1 = Write operations are n@gt allowe:
Bit 6 specifies whether this memo ow is mapped to card attribute or common memory. This bit is encoded
6 REG RW | 0 = Memory win ed to common memory (default).
1 = Memory windo apped to attribute memory.
5.0 OFFHB RIW Oofl;fsseett-aa&dddrzessss., high byte. Bits%—b represent the upper address bits A25-A20 of the memory window
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5.19 ExCA Card Detect and General Control Register

The ExCA card detect and general control register controls how the ExCA registers for the socket respond to card
removal, as well as reports the status of VS1 and VS2 at the PC Card interface. See Table 5-14 for a complete

description of the register contents.

RN

Bit 7 | s | s | 4 3 E | 1 ] o
Name EXCA 1/O card detect and general control <* &
Type R R RIW RIW R R ORI R
Default X X 0 0 0 o / 9 0
Register: ExCA card detect and general control M
Offset: CardBus socket address + 816h; ExCA offset 16h
Type: Read-only, Read/Write
Default: XX00 0000b
Table 5-14. EXCA Card Detect and General Control Register
BIT SIGNAL TYPE FUNCTION
VS2 state. Bit 7 reports the current state of V32 at the Pc@rd interface and, therefore, does not have
a default value.
7 VS2STAT R 0 = V332 low
1=VS2 high
VS1 state. Bit 6 reports the current s Sl at the PC Card interface and, therefore, does not have
a default value.
6 VS1STAT R 0= VS1 low
1 =VS1 high
Software card detect interrupt/Ifbit 3 EDE/N) in the EXCA card status-change-interrupt configuration
register is set (EXCA offse h, see Section 5.6), then writing a 1 to bit 5 causes a card-detect
5 SWCSC R/W | card-status-change interrypt’ for the associated card socket. If bit 3 (CDEN) in the ExCA card
status-change-interrupt configuration register is cleared to 0 (see Section 5.6), then writing a 1 to bit 5 has
no effect. A read op of this bit always returns 0.
4 CDRESUME R/W
3-2 RSVD R Reserved. Bits 3 mg})eturn 0s when read.
Register configuration§on card removal. Bit 1 controls how the ExCA registers for the socket react to a card
removal event. This bit is encoded as:
L REGCONFIG RIW No.change to ExCA registers on card removal (default)
1 Reset ExCA registers on card removal
0 RSVD R E@s&\@d. Bit O returns 0 when read.
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5.20 ExCA Global Control Register

The ExXCA global control register controls the PC Card socket. The host interrupt mode bits in this register are retained
for Intel 82365SL-DF compatibility. See Table 5-15 for a complete description of the register contents.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1 (Ao
Name EXCA global control f \
Type RIW RIW RIW RAV | RIW
Default 0 0 0 0 0 0 O~ 0
Reqister: ExCA global control Q
Offset: CardBus socket address + 81Eh; ExCA offset 1Eh
Type: Read-only, Read/Write
Default: 00h
Table 5-15. ExCA Global Control Register
BIT SIGNAL TYPE FUNCTION
7-5 RSVD R Reserved. Bits 7-5 return Os when read.
4 No function R/W | This bit has no assigned function.
Level/edge interrupt mode select. Bit 3 selects the<§g§ ling mode for the PCI1410 host interrupt. This bit
is encoded as:
s INTMODE RIW 0 = Host interrupt is edge mode (defauit).
1 = Host interrupt is level mode.
Interrupt flag clear mode select. Bit 2 selects'the interrupt flag clear mechanism for the flags in the EXCA
2 IFCMODE RIW card status change register (ExCA offset see S cfion 5.5). This bit is encoded as:
0 = Interrupt flags are cleared by read.of"CS ter (default)
1 = Interrupt flags are cleared by explicit writeback of 1.
Card status change level/edge mod lect. Bit 1 selects the signaling mode for the PCI1410 host interrupt
for card status changes. This bit i coded as:
! CSCMODE RIW 0 = Host interrupt is edge e (default).
1 = Host interrupt is lev e.
Power-down mode select. When bit Q\is|set to 1, the PCI1410 is in power-down mode. In power-down mode,
the PCI1410 card outputs\are_high/impedance until an active cycle is executed on the card interface.
Following an active cycle, the are again high impedance. The PCI1410 still receives DMA requests,
0 PWRDWN R/W | functional interrupts, al r card status change interrupts; however, an actual card access is required to
wake up the inte . This kit is encoded as:
0 = Power-do isabled (default).
1 = Power-down mode isenabled
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5.21 ExCA I/O Windows 0 and 1 Offset-Address Low-Byte Registers

These registers contain the low byte of the 16-bit I/O window offset address for 1/O windows 0 and 1. The 8 bits of
these registers correspond to the lower 8 bits of the offset address, and bit 0 is always 0.

Bit 7 | 6 | 5 | 4 | 3 | 2 [ A 0
Name ExCA 1/0 windows 0 and 1 offset-address low-byte ﬁ \
Type RIW RIW RIW RIW RIW RIW R
Default 0 0 0 0 0 0 Q. 0
Register: ExCA 1/0 window 0 offset-address low-byte Q
Offset: CardBus socket address + 836h; EXCA offset 36h
Register: ExCA I/0 window 1 offset-address low-byte
Offset: CardBus socket address + 838h; EXCA offset 38h
Type: Read-only, Read/Write
Default: 00h

5.22 ExCA I/O Windows 0 and 1 Offset-Address High-Byte Registers

These registers contain the high byte of the 16-bit /O window off; resgfor 1/0 windows 0 and 1. The 8 bits of

these registers correspond to the upper 8 bits of the offs dress.
Bit 7 | 6 | 5 | 4 .3 | 2 | 1 | 0
Name ExCA 1/O windows 0 %né 1 offs| t-@dress high-byte
Type RIW RIW RIW RIW __RW RIW RIW RIW
Default 0 0 0 o 0 0 0 0
Register: ExCA I/0O window 0 offset- ress high-byte
Offset: CardBus socket address + 837h; EXCA offset 37h
Register: ExXCA 1/0 window 1 offset-address high-byte
Offset: CardBus socket address.+ 83 EXCA offset 39h
Type:
Default:

Read/Write
00h

&
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5.23 ExCA Memory Windows 0-4 Page Register

The upper 8 bits of a 4-byte PCI memory address are compared to the contents of this register when decoding
addresses for 16-bit memory windows. Each window has its own page register, all of which default to 00h. By

programming this register to a nonzero value, host software can locate 16-bit memory windows i y 1 of 256
16-Mbyte regions in the 4G-byte PCl address space. These registers are only accessible when th gisters
are memory mapped, that is, these registers cannot be accessed using the index/data I/O sche @\
Bit 7 | 6 | 5 | 4 | 3 | 2 | 1~ Vo
Name ExCA memory windows 0-4 page
Type RIW RIW RIW RIW RIW RIW | (R ) ] RIW
Default 0 0 0 0 0 0 0
Register: ExXCA memory window 0 page
Offset: CardBus socket address + 840h
Reqister: ExCA memory window 1 page
Offset: CardBus socket address + 841h
Register: ExCA memory window 2 page
Offset: CardBus socket address + 842h Q
Register: ExXCA memory window 3 page
Offset: CardBus socket address + 843h
Register: ExXCA memory window 4 page
Offset: CardBus socket address + 844h
Type: Read/Write
Default: 00h
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6 CardBus Socket Registers

see Section 4.12) to locate these CardBus socket registers in PCI memory address s
Table 6-1 gives the location of the socket registers in relation to the CardBus socket/Ex

PCIl1410 Configuration Registers

LN ]

CardBus Socket/ExCA Base Address

L]
L]

16-Bit Legacy-Mode Base Address

L[]
[}
[}

Figure 6-1. Accessing CardB

Table 6-1.

Offset

10h /

N
Sordoes

Socket
Registers

ExCA
Registers

ar(XB\us Socket Registers

REGISTER NAME OFFSET
Socket event 00h
Socket mask 04h
Socket @tﬁa\.ﬁe 08h
Socket force event \ 0Ch
Socket control 10h
Reserved 14h
?%Qserve@ 18h
[Reserved 1ch
Wower management 20h

Offset

00h

20h

800h

844h

ocket Registers Through PCI Memory



6.1 Socket Event Register

The socket event register indicates a change in socket status has occurred. These bits do not indicate what the
change is, only that one has occurred. Software must read the socket present state register (CardBus offset 08h, see
Section 6.3) for current status. Bits 31—4 of this register are reserved and return O when read. The following discussion
describes bits 3—0. Each hit can be cleared by writing a 1 to that bit. The bits can be set to a 1 by so N

a 1 to the corresponding bit in the socket force event register (see Section 6.4). All bits are cleared by-PCl rese

can be immediately set again if, when coming out of PC Card reset, the bridge finds the status‘u
CSTSCHG reasserted or card detect is still true). Software must clear this register before e

not cleared when interrupts are enabled, then an interrupt is generated (but not masked) based o
See Table 6-2 for a complete description of the register contents. @\3

bit that is set.

Bit 31 [ 30 [ 20 |28 [ 27 |26 [ 25 | 24 [ 23 | 22 [ 21 | 20 | 1o |18 | 17 | 16
Name Socket event / /V
Type R R R R R R R R R R R [\R | R/[ R R
Default 0 0 0 0 0 0 0 0 0 0 0 o o | o 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Name Socket event
Type R R R R R R R R R R R (\B R/C R/C R/C R/C
Default 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Register: Socket event
Offset: CardBus socket address + 00h
Type: Read-only, Read/Write to Clear
Default: 0000 0000h
Table 6-2. Socket )Z%nt Register
BIT SIGNAL TYPE FUNCTION
31-4 RSVD R Reserved. Bits 31—4 return Os wHen read.
3 PWREVENT RIC Povyer cycle. Bit 3 is setz?eﬂﬁeéﬁl.lﬂo detects that bit 3 (PWRC'YCFE.) in the socket present state
register (CardBus offset 08h, see Secttion 6.3) has changed state. This bit is cleared by writing a 1.
2 CD2EVENT RIC CCD2. Bit 2 is set when Wdetects that bit 2 (CDETECT?) in the socket _p_resent state register
(CardBus offset 08 e S .3) has changed state. This bit is cleared by writing a 1.
1 CD1EVENT RIC CCD1.Bit3 is&\rhcﬁg;;:llﬂo detects that bit 1 (CDE'I_'EC_T'l) in the socket !o_resent state register
(CardBus offsét 08h; ction 6.3) has changed state. This bit is cleared by writing a 1.

CSTSCHG. Bit 0 is set wi \?it 0 (CARDSTS) in the socket present state register (CardBus offset 08h,
0 CSTSEVENT R/C see Section 6.3) has changed state. For CardBus cards, bit O is set on the rising edge of CSTSCHG. For
16-bit PC Cards, bit 0 is set on both transitions of CSTSCHG. This bit is reset by writing a 1.

&
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6.2 Socket Mask Register

The socket mask register allows software to control the CardBus card events that generate a status change interrupt.
The state of these mask bits does not prevent the corresponding bits from reacting in the socket event register
(CardBus offset 00h, see Section 6.1). See Table 6-3 for a complete description of the registercontents.

Bit 31 | 30 | 20 | 28 | 27 | 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 20 | 19-'|( 18 }17 | 16
Name Socket mask A (\
Type R R R R R R R R R R | R JAR
Default | 0 | o [ o [ o [ o [ o o [ o o/ oo | o
Bit 15 | 14 [ 13 | 12 [ 12 | 10 8 7 4 (| 3] 2 1
Name Socket mask
Type R R R RW | RW | RW | RW
Default | 0 0 0 0 0 0 0 0 0 d ([ o) o 0 0 0
Register: Socket mask
Type: Read-only, Read/Write
Offset: CardBus socket address + 04h
Default: 0000 0000h Q
Table 6-3. Socket Mask/Register
BIT SIGNAL | TYPE FUNCTIOK
31-4 RSVD R Reserved. Bits 31-4 return 0s when r}e/%
Power cycle. Bit 3 masks bit 3 (PWR @th socket present state register (CardBus offset 08h, see
3 | PwWRMASK | RW S“é"i”p%iég‘i@fé‘“;'ZﬁtZEl‘éj;éci e CSC mermupt (defay.
1 = PWRCYCLE event causgs/CSC interrupt.
Card detect mask. Bits 2 and ask bits 1 and 2 (CDETECT1 and CDETECT2) in the socket present state
register (CardBus offset 08K, See Section 6.3) from causing a CSC interrupt.
21 CDMASK RIW 00 = Insertion/rema es not cause CSC interrupt (default).
| cayses CSC interrupt.
it OMG/bit 0 (CARDSTS) in the socket present state register (CardBus offset 08h,
0 CSTSMASK RIW ec?zsc:gg so(tjfecl:ulsnete(;rsugtinterrupt (default).
ventcauses CSC interrupt.
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6.3 Socket Present State Register

The socket present state register reports information about the socket interface. Write transactions to the socket force
event register (CardBus offset 0Ch, see Section 6.4) are reflected here, as well as general socket interface status.
Information about PC Card V¢ support and card type is only updated at each insertion. Also note t he PCI1410

uses CCD1 and CCD2 during card identification, and changes on these signals during this operation eflected

in this register. See Table 6—4 for a complete description of the register contents.

(N
Bit 31 [ 30 [ 20 |28 [ 27 | 26 [ 25 | 24 [ 23 | 22 [ 21 | 20 | 10 f1s [ap | 16
Name Socket present state
Type R R R R R R R R R R R R |[(R | R\[ R R
Default | o | o 1 1 | o[ o [ o [0 |oO o [von] 8/] o
Bit 15 14 13 12 11 10 9 8 7 /1/' 3 2 1
Name Socket present state ( ( ﬂ \
Type R R R "] R/| R R R
Default 0 0 0 0 0 0 0 0 0 X 0 0 0 X X X
Register: Socket present state
Offset: CardBus socket address + 08h Q
Type: Read-only
Default: 3000 00XXh
Table 6-4. Socket Present%te\l?egl €
BIT SIGNAL TYPE / / FUNCTION
YV socket. Bit 31 indicates whether or not the socket ¢&n supply Vcc = Y.Y V to PC Cards. The PCI1410
31 YVSOCKET R does not support Y.Y-V Vcc; therefore, this\hit'i s reset unless overridden by the socket force event
register (CardBus offset 0Ch, see Section 6 is bit is hardwired to 0.
XV socket. Bit 30 indicates wheth not the socket can supply Vcc = X.X V to PC Cards. The PCI1410
30 XVSOCKET R does not support X.X-V V¢ c; thefefore, this bit is always reset unless overridden by the socket force event
register (CardBus offset OCMe Section 6.4). This bit is hardwired to 0.
29 3VSOCKET R
5-V socket. Bit 28 indic tes er or not the socket can supply Vcc =5 V to PC Cards. The PCI1410
28 5VSOCKET R does support 5-V Vccitherefore, this bit is always set unless overridden by the socket force event register
(CardBus offs ection 6.4).
27-14 RSVD R Reserved. Bits 27-14 ﬁs when read.
13 YVCARD R YV card. Bit 13 indicates Wﬁether or not the PC Card inserted in the socket supports Vcc = Y.Y V.
12 XVCARD R XV card. Bit 12 indicates whether or not the PC Card inserted in the socket supports Vcc = X.X V.
11 3VCARD R 3-V<:ér\d. Bit 11 indicates whether or not the PC Card inserted in the socket supports Vg = 3.3 V.
10 5VCARD R W\B\lt 10 indicates whether or not the PC Card inserted in the socket supports Vcc =5 V.
\Bi%‘?c\@uest. Bit 9 indicates that the host software has requested that the socket be powered at an
val ltage.
9 BADVCCREQ R 0= mal operation (default)
1 = Invalid V¢ request by host software
bai@)ost. Bit 8 indicates that a PC Card removal event may have caused lost data because the cycle did
8 DATALOST R t terminate properly or because write data still resides in the PCI1410.
0 = Normal operation (default)
1 = Potential data loss due to card removal
Not a card. Bit 7 indicates that an unrecognizable PC Card has been inserted in the socket. This bit is not
7 NOTACARD updated until a valid P_C Card is inserted into the socket.
0 = Normal operation (default)
1 = Unrecognizable PC Card detected
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Table 6—4. Socket Present State Register (Continued)

BIT

SIGNAL

TYPE

FUNCTION

IREQCINT

R

READY(IREQ)//CINT. Bit 6 indicates the current status of READY(IREQ)//CINT at the PC Card interface.
0 = READY(IREQ)//CINT low
1 = READY(IREQ)//CINT high

CBCARD

CardBus card detected. Bit 5 indicates that a CardBus PC Card is inserted i }&%hls bit is not
updated until another card interrogation sequence occurs (card insertion).

16BITCARD

16-bit card detected. Bit 4 indicates that a 16-bit PC Card is inserted in the \ls@t is not updated
until another card interrogation sequence occurs (card insertion).

PWRCYCLE

0 = Socket powered down (default)

Power cycle. Bit 3 indicates the status of each card powering reque I.@I encoded as:
1 = Socket powered up

CDETECT2

CCD2. Bit 2 reflects the current status of CCD2 at the PC Card-interface. Changes to this signal during
card interrogation are not reflected here.

0 = CCD2 low (PC Card may be present)

1 = CCD2 high (PC Card not present)

CDETECT1

CCDL1. Bit 1 reflects the current status of CCD1 at the PC Card interface. Changes to this signal during
card interrogation are not reflected here.

0 = CCD1 low (PC Card may be present)

1 = CCD1 high (PC Card not present)

CARDSTS

CSTSCHG. Bit 0 reflects the current status STSCHG at the PC Card interface.

1 = CSTSCHG high

0 = CSTSCHG low
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6.4 Socket Force Event Register

The socket force event register is used to force changes to the socket event register (see Section 6.1) and the socket
present state register (see Section 6.3). Bit 14 (CVSTEST) in this register must be written when forcing changes that
require card interrogation. See Table 6-5 for a complete description of the register contents.

Bit 31 | 30 | 20 | 28 |27 [ 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 20 | 19 | 28 ([~ a7 ] 16

Name Socket force event (\

Type R R R R R R R R R R R R R R | R
Default 0 0 0 0 0 0 0 0 0 0 0 o | 0 0 0

Bit 15 |14 [ 13 |12 [ 2 | 10 9 8 7 4 |13 2 )| 1

Name Socket force event

Type R w[w |w |w |w]|w/|[w]|w R w [ w4 w|[w|[w]|w
Default | 0 0 0 0 0 0 0 0 0 0 o [la [ o]] o 0 0

Register: Socket force event

Type: Read-only, Write-only
Offset: CardBus socket address + 0Ch
Default: 0000 0000h Q
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Table 6-5. Socket Force Event Register

BIT SIGNAL TYPE FUNCTION
31-15 RSVD R Reserved. Bits 31-15 return Os when read.
Card VS test. When bit 14 is set, the PCI1410 re-interrogates the PC Card, updates the socket present state
14 CVSTEST W register (CardBus offset 08h, see Section 6.3), and enables the socket control register rdBus offset 10h,
see Section 6.5). (\
Force YV card. Write transactions to bit 13 cause bit 13 (YVCARD) in the s tpresent state register to
13 FYVCARD W be written (CardBus offset 08h, see Section 6.3). When set, this bit disables.the socket control register
(CardBus offset 10h, see Section 6.5).
Force XV card. Write transactions to bit 12 cause bit 12 (XVCARD) in thé sockst present state register to
12 FXVCARD W be written (CardBus offset 08h, see Section 6.3). When set, this bit disables the socket control register
(CardBus offset 10h, see Section 6.5).
Force 3-V card. Write transactions to bit 11 cause bit 11 (3VC. in the socket present state register to
11 F3VCARD W be written (CardBus offset 08h, see Section 6.3). When set, (this bit disables the socket control register
(CardBus offset 10h, see Section 6.5).
Force 5-V card. Write transactions to bit 10 cause bit 10 (5VCA\F?BJM socket present state register to
10 F5VCARD W be written (CardBus offset 08h, see Section 6.3). When set, this bit disables the socket control register
(CardBus offset 10h, see Section 6.5).
Force bad V¢ request. Changes to bit 9 (BADVCCREQ) in the.socket present state register (CardBus offset
9 FBADVCCREQ w 08h, see Section 6.3) can be made by writing tyé:ﬂg. b
8 FDATALOST W Forcg data lost. Write transactions to bit 8 c?é(égé it8 (D LOST) in the socket present state register to
be written (CardBus offset 08h, see@ec\non .3).
7 ENOTACARD W Force nqt a card. Write transactions to “cause t7 NOTACARD) in the socket present state register
to be written (CardBus offset 08h, se! §ectt9q 3)
6 RSVD R Reserved. Bit 6 returns 0 when read.& \ } V
Force CardBus card. Write transacti anse bit 5 (CBCARD) in the socket present state register
5 FCBCARD w . -
to be written (CardBus offset 08h, gee Section 6.3).
Force 16-bit card. Write transgctions to bit 4 cause bit 4 (16BITCARD) in the socket present state register
4 F16BITCARD w to be written (CardBus offsezz/gh(, see Section 6.3).
Force power cycle. Writé trahsactions to bit 3 cause bit 3 (PWREVENT) in the socket event register to be
3 FPWRCYCLE W | written (CardBus off: Oh, séeSection 6.1), and bit 3 (PWRCYCLE) in the socket present state register
is unaffected (CardBus\offset 08h), see Section 6.3).
Force CCD2. Writ tra\s@l/@s/to bit 2 cause bit 2 (CD2EVENT) in the socket event register to be written
2 FCDETECT2 W | (CardBus offset Q0k, see Section 6.1), and bit 2 (CDETECT2) in the socket present state register is
unaffected @dB ffset 08h, see Section 6.3).
Force CCDIWrite transactions to bit 1 cause bit 1 (CD1EVENT) in the socket event register to be written
1 FCDETECT1 W (CardBus offset 00h, Sge\ Section 6.1), and bit 1 (CDETECTL1) in the socket present state register is
unaffected (CardBus offset 08h, see Section 6.3).
Force CSTSCHG. Write transactions to bit 0 cause bit 0 (CSTSEVENT) in the socket event register to be
0 FCARDSTS w i

tten (CardBus offset 00h, see Section 6.1), and bit 0 (CARDSTS) in the socket present state register is
unaffected rdBus offset 08h, see Section 6.3).
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6.5 Socket Control Register

The socket control register provides control of the voltages applied to the socket and instructions for CB CLKRUN
protocol. The PCI1410 ensures that the socket is powered up only at acceptable voltages when a CardBus card is
inserted. See Table 6—6 for a complete description of the register contents.

Bit 31 | 30 | 20 | 28 |27 [ 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 20 | 19 | 28 ([~ a7 ] 16
Name Socket control (\
Type R R R R R R R R R R R R R | R
Default 0 0 0 0 0 0 0 0 0 0 0 o | 0.0 0
Bit 15 |14 [ 13 |12 [ 2 | 10 9 8 7 6 5 4 |13 2 )| 1
Name Socket control
Type R R R R R R R R [rw [rw [rRw [ R » [rw | RW | RiW
Default | 0 0 0 0 0 0 0 0 0 0 o [la [ o]] o 0 0
Register: Socket control
Offset: CardBus socket address + 10h
Type: Read-only, Read/Write
Default: 0000 0000h Q
Table 6—6. Socket Control Ref/l(
BIT | SIGNAL | TYPE FUNCTION
31-8 RSVD R Reserved. Bits 31-8 return 0s when read.

CB CLKRUN protocol instructions.
0 = CB CLKRUN protocol can only attemp
PCI CLKRUN protocol is preparingto top/slo

1 = CB CLKRUN protocol can attem stop

V¢ control. Bits 6-4 request card V¢ changes.
000 = Request power off (defau 100 = Request Vcc = X.XV

6-4 VCCCTRL R/W 001 = Reserved 101 = Request Vcc = Y.Y V
010 = RequestVcc =5V 110 = Reserved

011 = Request V¢ = 3, {\111 = Reserved

3 RSVD R Reserved. Bit 3 returns 0 Wﬁgﬁ@y/

Vpp control. Bits 2-0 reg stéxfd—vﬁ: changes.

000 = Request poweroff\(default) 100 = Request Vpp = X.X V
2-0 VPPCTRL R/W 001 = Reques 101 = Request Vpp = Y.Y V
110 = Reserved
111 = Reserved

the CB clock if the socket is idle and the
he PCI bus clock.
the CB clock if the socket is idle.

7 STOPCLK R/W

P
011 = Request Vpp = 3.3

&
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6.6 Socket Power Management Register

This register provides power management control over the socket through a mechanism for slowing or stopping the
clock on the card interface when the card is idle. See Table 6—7 for a complete description of the register contents.

Bit 31 [ 30 [ 20 |28 [ 27 | 26 [ 25 | 24 [ 23 | 22 [ 21 | 20 | 10 f18 | 17 | 16
Name Socket power management
Type R R R R R R R R R R R R | R( R | rw
Default 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 7 6 5 4/ 8 2 1 0
Name Socket power management K ) )
Type R R R R R R R R R R R R R R RIW
Default 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Register: Socket power management M
Offset: CardBus socket address + 20h
Type: Read-only, Read/Write

Default: 0000 0000h

Table 6-7. Socket Power Managgrﬁ\tgnt Reg@ter
BIT SIGNAL | TYPE _FUNCTION,

31-26 RSVD R |Reserved. Bits 31-26 return Os whenread. © |
Socket access status. This bit provid mation ot when a socket access has occurred. This bit is

cleared by a read access.
25 SKTACCES R 0 = A PC card access has not o c
1 = A PC card access has occurred.

Socket mode status. This t:t/p;\r/v@ es CMode information.
y.

24 SKTMODE R 0 = Clock is operating nor
1 = Clock frequency has/ciianged.

23-17 RSVD R Reserved. Bits 23-17 return Os when read.

16 CLKCTRLEN R/W 0 = Clock contral is disabled (default).
1 = Clock coptroNis

15-1 RSVD R Reserved. Bits\]ﬁ\l rM when read.

0 CLKCTRL R/W
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7 Distributed DMA (DDMA) Registers

The DMA base address, programmable in PCI configuration space as bits 15—4 of socket DMA reg

er 1 (offset 98h,

410 implements these
obsolete register bits as read-only nonfunctional bits. The reserved registers shown in\Table 7—1 are implemented
: effect.

Table 7-1. Distributed DMA Registers

DDMA BASE
ADDRESS OFFSET

REGISTER NAME

Current address
Reserved Page 00h
Base address
Currentcount
Reserved Reserved W 04h
Base cotﬁk
N/A N/A [ (status,
Reserved 08h
Mode Request \C\s@gﬁd)
Multichannel N/A
Reserved Reserved 0Ch
Mask Master clg{{r

7.1 DDMA Current Address/Base-Address Register

The DDMA current address/base address regi
transactions from this register indicate the gurre

For the 8-bit DDMA transfer mode, the curre
during the address phase. Bits 7-0 of
the PCI bus during the address phase.

the starting (base) memory address of a DDMA transfer. Read
memory address of a direct memory transfer.

ddress register contents are presented on AD15-ADO of the PCI bus
page register (see Section 7.2) are presented on AD23-AD16 of

For the 16-bit DDMA transfer mode, the currenaddress register contents are presented on AD16—-AD1 of the PCI
bus during the address phase, and ADO is driven to logic 0. Bits 7—1 of the DDMA page register (see Section 7.2)
are presented on AD23—-AD17of the PCI bus during the address phase, and bit 0 is ignored.

Bit 15 NN 13 | 12 | 11 | 10 | 9 | 8
Name DDMA current address/base-address
Type RIW R RIW RIW RIW RIW RIW RIW
Default 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name DDMA current address/base-address
Type JRAN RIW RIW RIW RIW RIW RIW RIW
Default 0 0 0 0 0 0 0 0
R%els DDMA current address/base-address
Offset: DDMA base address + 00h
Type: Read/Write

Default: 0000h



7.2 DDMA Page Register

The DDMA page register sets the upper byte of the address of a DDMA transfer. Details of the address represented
by this register are explained in Section 7.1, DDMA Current Address/Base Address Register.

Bit 7 | 6 | 5 | 4 HE | 2 | 1 /[ o
Name DDMA page fx
Type RIW RIW RIW RIW RIW RIW R (. RIW
Default 0 0 0 0 0 0 0 0
Register: DDMA page
Offset: DDMA base address + 02h
Type: Read/Write
Default: 00h
7.3 DDMA Current Count/Base Count Register

The DDMA current count/base count register sets the total transfer count, in bytes, of a direct memory transfer. Read
transactions to this register indicate the current count of a direct memory transfer. In the 8-bit transfer mode, the count
is decremented by 1 after each transfer, and the count is decremente%aﬂer e@h transfer in the 16-bit transfer
mode.

Bit 15 | 14 | 13 | 12 >/ [\ /0 | 9 | 8
Name DDMA current cou@a count
Type R/W RIW R/W RIW / [ RIWS R/W RIW R/W
Default 0 0 0 0 \No )7 0 0 0
Bit 7 6 5 4 N3 S 2 1 0
Name DDMA currgr{ count/base count
Type R/W RIW R/W R/vg/ RIW R/W RIW R/W
Default 0 0 0 0, 0 0 0 0
Register: DDMA current count/base count
Offset: DDMA base address + Q4h
Type: Read/Write

Default: 0000h
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7.4 DDMA Command Register

The DDMA command register enables and disables the DDMA controller. Bit 2 (DMAEN) defaults to 0 enabling the
DDMA controller. All other bits are reserved. See Table 7-2 for a complete description of the register contents.

Bit 7 | 6 | 5 | 4 | 3 | 2 | A, 0
Name DDMA command F \
Type R R R R R RIW AR
Default 0 0 0 0 0 0 N 0
Register: DDMA command Q
Offset: DDMA base address + 08h
Type: Read-only, Read/Write
Default: 00h
Table 7-2. DDMA Command Register
BIT SIGNAL TYPE FUNCTION
7-3 RSVD R Reserved. Bits 7-3 return Os when read.
stM,? contr':JIIer enballb:;e. Bit 2 enables and disables the distrib@d DMA slave controller in the PCI1410 and
2 DMAEN RIW © ?)u:SDtlgl\t/I: fgrf‘troellerséitaebled (default)
1 = DDMA controller disabled
1-0 RSVD R | Reserved. Bits 1 and 0 return Os whenead,

7.5 DDMA Status Register

The DDMA status register indicates the terminal co

O

and DMA request (DREQ) status. See Table 7-3 for a

complete description of the register contents.

Bit 7 | 6 | 5 1 4 | 3 | 2 | 1 | 0
Name [/~ { DDMAstatus
Type R\ JR R R R R
Default 0 0 g 0 0 0 0 0
Register: DDMA status
Offset: DDMA base addr 0
Type: Read-only
Default: 00h
/?l;able 7-3. DDMA Status Register
BIT SIGNAL TYPI{ FUNCTION
Wequest. In the 8237, bits 7-4 indicate the status of DREQ of each DMA channel. In the PCI1410,
7.4 DREQSTAT %‘F‘e bits indicate the DREQ status of the single socket being serviced by this register. All four bits are set
W he PC Card asserts DREQ and are reset when DREQ is deasserted. The status of bit 0 (MASKBIT)
in the DDMA multichannel/mask register (see Section 7.9) has no effect on these bits.
\Qhannel terminal count. The 8237 uses bits 3-0 to indicate the TC status of each of its four DMA channels.
3.0 TC In the PCI1410, these bits report information about a single DMA channel; therefore, all four of these register
bits indicate the TC status of the single socket being serviced by this register. All four bits are set when the
TC is reached by the DMA channel. These bits are reset when read or the DMA channel is reset.
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7.6 DDMA Request Register

The DDMA request register requests a DDMA transfer through software. Any write to this register enables software
requests, and this register is to be used in block mode only.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1 (4o
Name DDMA request F
Type w W w w w v\ w
Default 0 0 0 0 0 0 B~ 0
Register: DDMA request Q
Offset: DDMA base address + 09h
Type: Write-only @
Default: 00h

7.7 DDMA Mode Register

The DDMA mode register sets the DDMA transfer mode. See Table 7—4 for a complete description of the register

contents.
Bit 7 [ 6 5 | a4 NE [\ 2 | 1 | o
Name DDMAmMO
Type RIW RIW RIW RIW R RIW R
Default 0 0 0 0 [( o 0 0 0
Register: DDMA mode \J
Offset: DDMA base address + 0Bh
Type: Read-only, Read/Write
Default: 00h
Table 7—4.@A<Mode Register
BIT SIGNAL | TYPE \\ /) FUNCTION
Mode select. The PC 0 uSes-bits 7 and 6 to determine the transfer mode.
00 = Demand mode'select (default)
7-6 DMAMODE R/W 01 = Single
10 = Block mo
11 = Reserved
Address increment/decrement: The PCI1410 uses bit 5 to select the memory address in the DDMA current
address/base address register to increment or decrement after each data transfer. This is in accordance
5 INCDEC R/W | with the\8237 use,of this register bit and is encoded as follows:
resseé&crement (default).
ses decrement.
MWn
4 AUTOINIT R/W = Auty initialization disabled (default)
= AUt initialization enabled
\Iz@\?r type. Bits 3 and 2 select the type of direct memory transfer to be performed. A memory write transfer
oves data from the PCI1410 PC Card interface to memory and a memory read transfer moves data from
emory to the PCI1410 PC Card interface. The field is encoded as:
3-2 XFERTYP 00 = No transfer selected (default)
01 = Write transfer
10 = Read transfer
11 = Reserved
1-0 RSVD R Reserved. Bits 1 and 0 return Os when read.

-4




7.8 DDMA Master Clear Register

The DDMA master clear register resets the DDMA controller and all DDMA registers.

7.9 DDMA Multichannel/Mask Register

Bit 7 | s | s | 4 | s E 1 0
Name DDMA master clear /\
Type W w W w w W W w
Default 0 0 0 0 0 0 o 0
Register: DDMA master clear
Offset: DDMA base address + 0Dh
Type: Write-only
Default: 00h

The PCI1410 uses only the least significant bit of this register to mask the PC Card DMA channel. The PCI1410 sets
the mask bit when the PC Card is removed. Host software is responsible for either resetting the socket's DMA

controller or enabling the mask bit. See Table 7-5 for a complete description of the register contents.

Bit 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
Name DDMA multichar/ﬁy(/n\a%k
Type R R R R R R R RIW
Default 0 0 0 0 0 0 0 0
Register: DDMA multichannel/mask Q
Offset: DDMA base address + OFh
Type: Read-only
Default: 00h
Table 7-5. DDMA Multichannel/Mask Register
BIT SIGNAL | TYPE FUNCTION
7-1 RSVD R Reserved. Bits 7-1 reku‘\q Os Wh}n) read.

Mask select. Bit
requests from the ca
0 = DDMA servi

0 MASKBIT RIW rovided on card DREQ

al ignored (default)

aswyﬁg DREQ signals from the PC Card. When set, the socket ignores DMA
. When cleared (or reset), incoming DREQ assertions are serviced normally.

)

7-5






8 Electrical Characteristics

8.1 Absolute Maximum Ratings Over Operating Temperature Ranges

Supply voltage range, Voe - oo oo oo S Co S5Vto46V
Clamping voltage range, Voep, VCCCB, VOCI v v v v rrrererneaianenieann, . -05Vto6V
Input voltage range, Vi: PCl ... . L o0Vccp+ 0.5V
Card ... StoVeeceg+ 05V

Miscellaneous ........... ... .. il T 0.5t0 Ve +0.5V

Failsafe ................... i, ~iip.-.—05VIOVec+05V

Output voltage range, Vo: PCl . ... .. ..—05VtoVec+05V
Card ... /oo, =050V +05V

Miscellaneous ................ ... ... el —-05t0Vcc +05V

Failsafe .......... ... .. . . i -05VtoVee+05V

Input clamp current, ik (Vj<0orV|>Vee)(seeNote 1) ...t 20 mA
Output clamp current, Igk (Vo <0 or Vg > V) (see Note 2) ~ ... .. @ ...................... 20 mA
Storage temperature range, Tgg -« .ovvvviii i (P —65°C to 150°C
Virtual junction temperature, Ty ................. e S N 4 2 150°C

1 Stresses beyond those listed under absolute maximum ratings may cause-pernanent damage to the device. These are stress ratings only and

2. Applies for external output and bidirectional buffers. Yo/> Vcc does not apply to fail-safe terminals. PCI terminals are measured
with respect to Vo p instead of Vo . PC Card termipfals are measured with respect to Vcccp. Miscellaneous signals are measured
with respect to V. The limit specified applies fora dc condition.



8.2 Recommended Operating Conditions (see Note 3)

OPERATION MIN NOM MAX UNIT
Vce Core voltage Commercial 3.3V 3 3.3 3.6 \%
| 33V 3 33 86
V C i \Y
CCP PCI I/O clamp voltage ommercial 5 v 275 5 ﬁz%\
| 33V 3 33 360
V C i \%
ccecB  PC Card I/0 clamp voltage ommercial sV 275 5
Vel Miscellaneous I/O clamp voltage Commercial 33V > 3724 f\ﬁﬁ \%
5V 475 5\ 525
ool 33V 0.5Veep N Véep
5V 2 [/ Veep
oe cord 33V 0475Vcces, . ) | Veces
U High-level input voltage 5V 2.4 VceeB \Y;
Miscellaneoust 2 Veel
Fail safe8 2 Vee
CD pins* 2.4 Vee
33V 0 0.3Vcep
PCI
sy [ 18
oe Card 33V /0 0.325 VeeeR
vt Low-level input voltage 5/( 0 0.8 \Y;
Miscellaneoust \ \ \ V 0 0.8
Fail safe8 0 0.8
CD pins* 0 0.75
PCI 0 Vcep
\Y Input voltage PC Card 0 veces \Y
I P g Miscellanepﬁ/si\/ 0 Vel
Fail safe8| | ) ) 0 Vee
PCI 0 Vce
PC Card 0 vee
vol Output voltage ; v
0 Uiput voltag Mseel@e\o st 0 Vce
Fail sal 0 Vce
PCI and PC Cafd 1 4
t Input transition time (t, and tf) Miscellaneous¥ ns
. 5 0 6
and fail safe
TA Operating ambient tempera;@\g\r\ge 25 70 °C
T# Virtual junction temperature 25 115 °C

F11, and A9 for the GH
T Applies to external o
# These junction tempe
*CD terminals are

device.

NOTE 3: Unused terminals (i
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ut or I/O) must be held high or low to prevent them from floating.

ct simulation conditions. The customer is responsible for verifying junction temperature.
e PGE packaged device; L12 and A4 for the GGU packaged device; and L19 and A9 for the GHK packaged

7 for the PGE packaged device; L12, D9, C6, and A4 for the GGU packaged device; and L19, E13,
ice (card detect and voltage sense pins).




8.3 Electrical Characteristics Over Recommended Operating Conditions (unless
otherwise noted)

PARAMETER TERMINALS | OPERATION | TEST CONDITIONS MIN MAX | UNIT
PCI and 3.3V loH =-0.5mA 0.9Vge~
Misc1§ 5V |lop=-—2mA 280
33V IoH = -0.15 mA 09Ves
VoH High-level output voltage (see Note 4) | PC Card Y,
5V IoH = —0.15 mA 24
Misc2] IOH = 12 mA 21
Misc3# IoH = —4 mA \ 211
PCl and 33V loL=15mA 0.1Vee
Misc1§ 5V loL=6mA/ /"~ 0.55
33V oL =0.7mA \ 0.1vVee
VoL Low-level output voltage PC Card \
5V loL=0.7mA 0.55
Misc2q loL=12mA 0.5
Misc3# loL =4 mA 0.5
| 3-state output, high-impedance state Output 36V M =Vcc -1 A
OZL  output current terminals 5.25V \/| =Vce, | M
| 3-state output, high-impedance state Output QS\'G\V \N %y/ T 10 A
OzZH output current terminals 5/}5\/ AS CCT 25 .
Input terminals ( ( \ =GND -1
| Low-level input current A
IL P I/O terminals v V| =GND -10 H
Input 36V V)=Vt 10
terminals 5.25V V| = VCC::: 20
36V V| = Vet 10
I/0 u?n/f@é — T
m High-level input current 525V V| =Vcc 25| A
Fail-safe
}%rml%xias\) 36V V|i=Vcc 10
D —
i%\als” 36V V|i=Vcc 300

T For PCI terminals, V| = Vcep. For PC Card tefmi
% For I/O terminals, input leakage (IjL and ljy) includes 1oz

\V\°| =WcccB- For miscellaneous terminals, V| = V)
kage of the disabled output.

§ Misc1 includes MFUNC6(69), MFUNC5(68), MFUNC4(67) MFUNC3(65), and MFUNC2(64)for the PGE packaged device; M11, N11, L10, N10,
and K9 for the GGU packaged device; and R11, P11, U11, W11, and P10 for the GHK packaged device.
T Misc2 includes MFUNC1(61), MFUNCO(60), and SERR(35) for the PGE packaged device; N9, K8, and M1 for the GGU packaged device; and

V10, W10, and R3 for the GHK pa¢
# Misc3 includes SPKROUT(62) af
the GHK packaged device.

Il veep pins include VCCDO(7

for the PGE packaged device; M9 and L8 for the GGU packaged device; and U10 and P9 for
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8.4 PCI Clock/Reset Timing Requirements Over Recommended Ranges of Supply
Voltage and Operating Free-Air Temperature

PARAMETER A'ézﬁé\lgglz TEST CONDITIONS MIN  MAX | UNIT
tc Cycle time, PCLK teye SO(K\ ns
twH Pulse duration (width), PCLK high thigh AL ns
twi Pulse duration (width), PCLK low tlow 1\1\ ns
AvIAt  Slew rate, PCLK ty, tf > 4| Vins
tw Pulse duration (width), RSTIN trst / \;\ ms
tsu Setup time, PCLK active at end of RSTIN trst-clk \ 1gd ) us

8.5 PCI Timing Requirements Over Recommended Ranges of ly/Moltage and

Operating Free-Air Temperature

This data sheet uses the following conventions to describe time (t) intervals. The for S tp, where subscript A
indicates the type of dynamic parameter being represented. The following are used: t,q = propagation delay time,
tq = delay time, tg, = setup time, and t, = hold time.

PARAMETER ALTERNAT EST CO<N%ITIONS MIN  MAX | UNIT
SYMBO
PCLK-to-shared signal
; . I 2 11
valid delay time L'5/50 pF,
tpd Propagation delay time, See Note 4 ) ns

PCLK-to-shared signal . Seg Note 4 )
invalid delay time nv

Enable time, high
Delay time, ten impedance-to-active ton 2 ns
delay time from PCLK

td Disable time,
active-to-high

Delay time, tgis impedance delag i toff 28 ns

from PCLK
tsu Setup time before PCLK valid \ / tsu 7 ns
th Hold time after PCLK high th 0 ns

NOTE 4: PCI shared signals are AD31-ADO, C/BE3—C/BE! AME, TRDY, IRDY, STOP, IDSEL, DEVSEL, and PAR.

8.6 PC Card Cycle Timing

The PC Card cycle timing is controlled by the wait-state bits in the Intel 82365SL-DF compatible memory and 1/0
window registers. The PC Card cycle generator uses the PCI clock to generate the correct card address setup and
hold times and the PC Card command active-(low) interval. This allows the cycle generator to output PC Card cycles
that are as close to the Intel 82365 \s timing as possible while always slightly exceeding the Intel 82365SL-DF
values. This ensures compatihility W Xisting software and maximizes throughput.

The PC Card address setup old tignes are a function of the wait-state bits. Table 8-1 shows address setup time
in PCLK cycles and nangseconds for I/O and memory cycles. Table 8-2 and Table 8-3 show command active time
in PCLK cycles and na ¢ or I/0 and memory cycles. Table 8-4 shows address hold time in PCLK cycles

and nanoseconds forf nemory cycles.
. PC'Card Address Setup Time, tgy(a), 8-Bit and 16-Bit PCI Cycles
WAIT-STATE BITS T(?chllg /Es%l
10 3/90
Memory WS1 0 2/60
Memory WsS1 1 4/120
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Table 8-2. PC Card Command Active Cycle Time, t¢(a), 8-Bit PCI Cycles

WAIT-STATE BITS TS1-0=01
ws | zws (PCLKI/ns)
0 0 19/570
1/10 X 23/690
0 1 71210
00 0 19/570
01 X 23/690
Memory 10 X 23/690
1 X 23/690
00 1 7/210

Table 8-3. PC Card Command Active Cycle Time, tc(a), 16<Bit PCl/Cycles

WAIT-STATE BITS TS1-0=01
ws | zws (PCLKI/ns)
0 0 7/210
/10 X 1¥1330
o T
0 |, o 9/27Q
o1 | x . 13390/
Memory 10 )</ \I\QSR/
11 \ | ‘23630

0 |1 ~ 51150

Table 8-4. PC Card Address Hol %ne, th(a), 8-Bit and 16-Bit PCI Cycles

TS1-0=01
(PCLKI/ns)

o [ ) 2/60
Memor)&\ Ws/f / 2/60
Mémory ~-Ws1 3/90

WA IT-STA%{B ITS
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9 Mechanical Information

The PCI1410 is packaged in either a 144-ball GGU MicroStar BGA or a 144-pin PGE packag also packaged

packages.
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GHK (S-PBGA-N209)
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PGE (S-PQFP-G144) PLASTIC QUAD FLATPACK
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