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VG-PD6729

PCI-to-PC Card (PCMCIA) Controller

Datasheet

The VG-PD6729 is a single-chip Rtard (PCMCIA) controller solution capable of controlling
two fully independent PCMCIA sockets. The chip is fully PCMCIA-2.1 and JEIDA-4.1
compliant and is optimized for useembeddeapplications and notebook/handheld/mobile
computer systems whereduced form factor and lopowerconsumption are critical design
objectives. With the VG-PD6729, a complete dual-socket PCMCIA solution with p@nacek
logic can occupy less than 2 square inches (excluding connectors).

The VG-PD6729 chip employs energy-efficient, mixed-voltage technology thaedacesystem
power consumptioby over50 percentThechip alsgprovides a Suspend mode, which stibyes
internal clock, and aautomatic Low-power Dynamic mode, which stéqasactions on the
PCMCIA bus, stops internal clock distribution, @nchs off much ofhe internal circuitry.

PC applications typically acceBE cards through the socket/card-servemsvare interface.
To assure fultompatibility withexisting socket/card-services software and PC-card
applications, the register set in #6-PD6729 is auperset ofhe Intef® 82365SL register set.

The chip provides fulypuffered PCMCIA interfaces, meaning that no external logic is required
for buffering signals to/from the interface, and power consumption can be controlled by limiting
signal transitions on the PCMCIA bus.

Lead-Free (RoHS compliant) version is also available.
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Information in this document is provided in connection with Amphus® products. No license, express or implied, by estoppel or otherwise, to any intellectual
property rights is granted by this document. Except as provided in Amphus’ Terms and Conditions of Sale for such products, Amphus assumes no liability
whatsoever, and Amphus disclaims any express or implied warranty, relating to sale and/or use of Amphus products including liability or warranties
relating to fitness for a particular purpose, merchantability, or infringement of any patent, copyright or other intellectual property right. Amphus products
are not intended for use in medical, life saving, or life sustaining applications.

Amphus may make changes to specifications and product descriptions at any time, without notice.

Designers must not rely on the absence or characteristics of any features or instructions marked "reserved" or "undefined.” Amphus reserves these for
future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The VG-PD6729 may
contain design defects or errors known as errata which may cause the product to deviate from published specifications. Current characterized errata are
available on request.

Contact your local Amphus sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents which have an ordering number and are referenced in this document, or other Amphus literature may be obtained by calling (408)
850-1159 (main phone/fax), (408) 850-1179 (sales), by visiting Amphus’ website at http:/www.amphus.com, or by sending email to
Amphus.Sales@amphus.com.
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Product Features

Single-chipPC Cad cortroller

Direct connectiorio PClbus

Direct connection of two PCMCIA sockets ZV
Port support for multimedia applications
Compliant with PCR.1

Compliant with PCMCIA 2.1 and JEIDA 4.1
82365SL-compatible register set,
ExCA™-compatible

AutomaticLow-power Dynamic mode for lowest
power consumption

Programmable Suspend mode
PCMCIA-ATA and true IDE disk interface support

Figure 1. System Block Dia gram

e Five progranmable menory windows per socke
e Two programmable I/@vindows per socket

e Programmable card accesgle timing

e 8- or 16-hit PCMCIA card support

e ATA disk interface support

e Automatic flash memory timingupport

e 3.3V,5V, or mixed 3.3/5V operation supports

PCMCIA low-voltage card specification

e Multiple VG-PD6729san be used on thHCl
e bus without externdiardware

e 208-pin MQFP

PCMCIA SOCKET 1

PC 1 VG-PD6729
BUS 208-Pin PQFP

7

PCMCIA SOCKET 2

Embedded S ystems Desi gn Priorities

Supportin g Features

¢ Small Form Factor

Single-chip solution
No external buffers for host or socket interfacing
Efficient board layout

Datasheet
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Embedded Systems Desi gn Priorities Supportin g Features

Automatic Low-power Dynamic mode

e Minimum Power Consumption Suspend mode
Mixed-voltage operation
Write FIFO

* High Performance Programmable timing supports more cards, faster reads
and writes

Compliant with PCMCIA 2.1 and JEIDA 4.1
Compliant with PCI 2.0

82365SL A-step register-compatible,
ExCA™-compatible

* Hardware and Software Compatibility

Figure 2. PC Card Controller Form Facto r

A
\/

vce

VG-PD6729

208-Pin MQFP

Cir-
cuitry
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1.0 General Conventions

Thefollowing general cawentions gply to this documen

Bits within words ard wordswithin various memuoy spaces are gerally nunbered with a0 (zero) as
the least-significant bibr word. For examplethe least-significant bibf a byteis bit 0, while the
most-significanbit is bit 7.

In addition, number rangder bit fields and words are presented with the most-significant value
first. Thus, when discussing a bit field within a register, the bit numhbbeafost-significant bit is
written first, followed by a hyphen (-) and then therhimber of théeast-significanbit; asin, bits
7-0.

In this document, the names of the VG-PD6729 internal registersofddaced. For example,
Chip Revision and Power Control areregister namesThe namef bit fields are written with
initial upper-case letters. For example, Card Power On and Battery Viltgget are bit field
names.

Numbers and Units

The unitkbytedesignates 1024 bytesp Theunit Mbytedesignates 1,048,576 byted32 The
unit Gbytedesignates 1,073,741,824 byt¥). The unitHz designates hertz. The ukkiz
designates 100@ertz. The uniMHz designates 1,000,000 Hz. The unédesignates millisecond.
The unitus designates microsecond. The urgidesignates nanosecofide unitmAdesignates
milliampere. Thaunit V immediately following a number designates volt.

Hexadeanal numbers are presented with all letsein uppecaseand alowercaseh appeled. For
exanple, 14hand 03CAharehexalecimal numbers.

Binary numbers havetie letter b appaded to them or & enclosd in single quotatiormarks. For
exanple, 11band ‘11’ arehinary numbers.

Numbers nd indicatedby anh or b aredecimal.

In addition, a captal lette X is usel within numbes to indicatedigits ignored by the VG-PD6729
within thecurrent context. For exampl&Q1XX01hks a binary number with bits 3-2 ignored.

Datasheet page 11
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2.0 Pin In formation

The VG-PD6729 device is packaged in a 208-pin MQFP (metric quad flatquagk)FP (very-
tight-pitch quad flapack) component package. The interface pinseadivided into four groups:

¢ PCI businterface pins

* PCMCIA socket interfacpins (two sets)

¢ Power control and general interface pins
* Powa, around ard no-comed pins

Refer toFigure 3for the VG-PD6729 pin diagram. The pin assignments for the groups of interface
pins are shown iffable 1throughTable 4

page 12 Datasheet



PCI-to-PC Card (PCMCIA) Host Controller - VG-PD6729

2.1 Pin Diagram

Figure 3. VG-PD6729 Pin
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2.2 Pin Descri ption Conventions

Thefollowing conventions applyto the ph desciption tables ir‘Pin Desciptions” on page 15
* A pound sign (#) at the eraf apin name indicates an active-low sigf@ithe PClbus.
¢ A dash (-) at the beginning afpinname indicates an active-lasignal for the PCMCIA bus.
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* An asterisk*) at the end of a pin namedicatesan active-low signal that is a general-
interface for the VG-PD6729.

* Pins markedvith a dagger (1) in the pin description tables can be switched between CMOS and
TTL input levels when CORE_VDI3 powered at 5 volts. All other pins use CMDgut levels
when CORE_VDD is powered at 5 volts and TTL input levels when powere8 ablss.

¢ A pin name endingn bracketed digits separated by a colon [n:n] indicatesulti-pin bus.

* The pin numbe(Pin Number) column indicates the packagethatcarries the listed signal.
Note that multi-pin buses are listed with the first pimber corresponding to the most-
significant bitof the bus.Forexample, pin numbers 4-5, 7-12, 16-20;24, 38-4345-46, 48-
49,51-55,and57 associated with PCI Bégldress Input and Data Input/Output pins
AD[31:0] indicate that:

— AD[31] is pin 4
— ADJ1] is pin 55
— AD|Q] is pin 57
* The quantity (Qty.) column indicates the number of pins used (per socket agmicable).

* The I/O-type code (I/0) column indicates thput and output configurations of the pins on
the VG-PD6729. The possible types are defined below.

* The power-type cod@wr.) column indicates the output drive power source for an output pin or
the pull-up power source for an inpaih on theVG-PD6729. Thepossible types amefined

below.
I/0 Type Description
| Input pin
I-PU Input pin with an internal pull-up resistor
(0] Constant-driven, output pin
110 Input/output pin
oD Open-drain output pin
TO Three-state output pin
TO-PU Three-state output pin with internal pull- up resistor
PW Power or ground pin

page 14 Datasheet
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Power Type Output or Pull-up Power Source

1 +5V: powered from a 5-volt power supply (in most systems,
see description of +5V pin in Table 4)

2 A_SOCKET_VCC: powered from the Socket A Vcc supply
connecting to PCMCIA pins 17 and 51 of Socket A

3 B_SOCKET_VCC: powered from the Socket B Vcc supply
connecting to PCMCIA pins 17 and 51 of Socket B

4 PCI_VCC: powered from the PCI bus power supply

5 available logic supply, which in most systems is 3.3 volts

Note:  All pin inputs arerefererced to CORE VDDindependantly of their ouput sypply voltage.

2.3

Table 1.

The drive-type(Drive) column describethe outptt drive-type d the pin (sedDC specificationsn
“Electrical Specifications” on pad#3 for more information). Notthat the drive type listefbr an
input-only (1) pinis not applicdle (-).

Pin Descri ptions

PCI Bus Interface Pins (Sheet 1 of 3)

Pin Name

Description Pin Number | Qty. 1/0 Pwr. | Drive

AD[31:0]

4-5,7-12, 16-
PCI Bus Address Inputs / Data Input/Outputs: 20, 22-24, 38- 32 1o 4 PCI
These pins connect to PCI bus signals AD[31:0]. 43, 45-46, 48- Spec.

49, 51-55, 57

C/BE[3:0]#

PCI Bus Command / Byte Enables: The command
signalling and byte enables are multiplexed on the
same pins. During the address phase of a
transaction, C/BE[3:0J# are interpreted as the bus
commands. During the data phase, C/BE[3:0]# are 13, 25, 36, 47 4 | - -
interpreted as byte enables. The byte enables are to
be valid for the entirety of each data phase, and they
indicate which bytes in the 32-bit data path are to
carry meaningful data for the current data phase.

FRAME#

Cycle Frame: This input indicates to the VG-PD6729
that a bus transaction is beginning. While FRAME#
is asserted, data transfers continue. When FRAME#
is deasserted, the transaction is at its final phase.

27 1 | - -

IRDY#

Initiator Ready: This input indicates the initiating
agent’s ability to complete the current data phase of
the transaction. IRDY# is used in conjunction with
TRDY#.

29 1 | - -

Datasheet

page 15



PCI-to-PC Card (PCMCIA) Host Controller — VG-PD6729

Table 1.

PCI Bus Inte rface Pins (Sheet 2 of 3)

Pin Name

Description

Pin Number

Qty.

1’0

Pwr.

Drive

TRDY#

Target Ready: This output indicates the VG-
PD6729'’s ability to complete the current data phase
of the transaction. TRDY# is used in conjunction with
IRDY#.

30

TO

PCI
Spec.

STOP#

Stop: This output indicates the current target is
requesting the master to stop the current
transaction.

32

TO

PCI
Spec.

IDSEL

Initialization Device Select: This input is used as a
chip select during configuration read and write
transactions. This is a point-to-point signal. The VG-
PD6729 must be connected to its own unique IDSEL
line (from the PCI bus arbiter or one of the high-order
AD bus pins).

15

DEVSEL#

Device Select: The VG-PD6729 drives this output
active (low) when it has decoded the PCI address as
one that it is programmed to support, thereby acting
as the target for the current PCI cycle.

31

TO

PCI
Spec.

PERR#

Parity Error: The VG-PD6729 drives this output
active (low) if it detects a data parity error during a
write phase.

33

TO

PCI
Spec.

SERR#

System Error: This output is pulsed by the VG-
PD6729 to indicate an address parity error.

34

TO

PCI
Spec.

PAR

Parity: This pin is sampled the clock cycle after
completion of each corresponding address or write
data phase. For read operations this pin is driven
from the cycle after TRDY# is asserted until the cycle
after completion of each data phase. It ensures even
parity across AD[31:0] and C/BE[3:0]#.

35

TO

PCI
Spec.

PCI_CLK

PCI Clock: This input provides timing for all
transactions on the PCI bus to and from the VG-
PD6729. All PCI bus interface signals described in
this table (Table 1), except RST#, INTA#, INTB#,
INTC#, and INTD#, are sampled on the rising edge
of PCI_CLK; and all VG-PD6729 PCI bus interface
timing parameters are defined with respect to this
edge. This input can be operated at frequencies
from 0 to 33 MHz.

RST#

Device Reset: This input is used to initialize all
registers and internal logic to their reset states and
place most VG-PD6729 pins in a high-impedance
state.

207

IRQ15/
RI_OUT*

Interrupt Request 15/ Ring Indicate Out: This
output can be used either as an interrupt output
(usually the system’s IRQ15 interrupt line), or if Misc
Control 2 register bit 7 is a ‘1’, as a ring indicate
output from a socket's BVD1/-STSCHG/-RI input.

63

TO

2 mA

IRQ14/
EXT_CLK

Interrupt Request 14 / External Clock: This pin
can be used either as an interrupt output (usually the
system’s IRQ14 interrupt line), or if Misc Control 2
register bit 0 is a ‘1’, as an alternate external clock
input that will provide the internal clock to the VG-
PD6729 for PCMCIA cycle timing when the PCI bus
is not active.

62

TO

2 mA

page 16
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Table 1.

PCI-to-PC Card (PCMCIA) Host Controller — VG-PD6729

PCI Bus Interface Pins (Sheet 3 of 3)

Pin Name

Description

Pin Number

Qty.

1’0

Pwr.

Drive

IRQ[12:9]

Interrupt Request: These outputs indicate
programmable interrupt requests generated from any
of a number of card actions. Although there is no
specific mapping requirement for connecting
interrupt lines from the VG-PD6729 to the system, a
common use is to connect these pins to the
corresponding signal name in the system.

61-58

2mA

IRQ3/INTA#

Interrupt Request 3/ PCI Bus Interrupt A: This
output indicates a programmable interrupt request
generated from any of a number of card actions.
Although there is no specific mapping requirement
for connecting interrupt lines from the VG-PD6729 to
the system, a common use is to connect this pin to
the system IRQ3 signal or to the PCI bus INTA#
signal.

203

TO

PCI
Spec.

IRQ4/INTB#

Interrupt Request 4/ PCl Bus Interrupt B: This
output indicates a programmable interrupt request
generated from any of a number of card actions.
Although there is no specific mapping requirement
for connecting interrupt lines from the VG-PD6729 to
the system, a common use is to connect this pin to
the system IRQ4 signal or to the PCI bus INTB#
signal.

204

TO

PCI
Spec.

IRQ5/INTC#

Interrupt Request 5/ PCI Bus Interrupt C: This
output indicates a programmable interrupt request
generated from any of a number of card actions.
Although there is no specific mapping requirement
for connecting interrupt lines from the VG-PD6729 to
the system, a common use is to connect this pin to
the system IRQ5 signal or to the PCI bus INTC#
signal.

205

TO

PCI
Spec.

IRQ7/INTD#

Interrupt Request 7 / PCI Bus Interrupt D: This
output indicates a programmable interrupt request
generated from any of a number of card actions.
Although there is no specific mapping requirement
for connecting interrupt lines from the VG-PD6729 to
the system, a common use is to connect this pin to
the system IRQ7 signal or to the PCI bus INTD#
signal.

206

TO

PCI
Spec.

PCI_VCC

PCI Bus V c¢: These pins can be connected to
either a 3.3- or 5-volt power supply. The PCI bus
interface pin outputs listed in this table (Table 1) will
operate at the voltage applied to these pins,
independent of the voltage applied to other VG-
PD6729 pin groups.

6, 21, 37, 50

PW

Datasheet
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PCI-to-PC Card (PCMCIA) Host Controller - VG-PD6729

Table 2.  Socket Inte rface Pins (Sheet 1 of 3)
) o Pin Number ]
Pin Name Description Qty. I/O | Pwr. | Drive
Socket A | Socket B
Register Access: In Memory Card Interface
mode, this output chooses between attribute
_REG and common memory. In I/O Card Interface 64 104 1 T0 | 20r3 2 mA
mode, this signal is active (low).
In ATA mode this signal is always high.
180, 178,
105, 103, 175, 173,
100, 98, 171, 169,
96, 94, 92, 167, 165,
89, 87, 97, 163, 172,
99, 90, 88, 174, 166,
A[25:0] PCMCIA socket address outputs. 101, 82, 164, 176, 26 TO | 2o0r3 2 mA
77, 84, 86, 157, 153,
104, 106, 159, 162,
108, 110, 179, 181,
112, 114, 183, 185,
115, 117 187, 190,
191, 193
76,74, 72, 152,150,
148, 146,
70,68,
144, 200,
124,122, 198 196
D[15:0] T PCMCIA socket data I/O pins. 120, 73, 149’ 147’ 1 TO | 20r3 2 mA
71, 69, 67, ' '
145, 143,
65, 123,
121119 141, 199,
' 197, 195
Output Enable : This output goes active (low)
-OE to indicate a memory read from the PCMCIA 80 155 1 TO | 20r3 2mA
socket to the VG-PD6729.
Write Enable : This output goes active (low) to
-WE indicate a memory write from the VG-PD6729 93 168 1 TO | 20r3 2mA
to the PCMCIA socket.
1/0 Read: This output goes active (low) forl/O 1
-IORD reads from the socket to the VG-PD6729. 8 %8 1 TO 2or3 2 mA
1/0 Write : This output goes active (low) for I/0
-IOWR . 85 160 1 TO | 20r3 2mA
writes from the VG-PD6729 to the socket.
Write Protect / 1/0 Is 16-Bit: In Memory Card
WP/-10IS16 T Interface mode, this input is interpreted as the 125 201 1 | - -
status of the write
Input Acknowledge : The -INPACK function is
-INPACK ¥ not applicable in PCI bus environments. It is,
: o 113 189 1 I-PU | 20r3 -
however, advisable to connect this pin to the
PC Card socket’s - INPACK pin.
NOTES:
1. To differentiate the sockets, all socket-specific pins have either A_ or B_ prepended to the pin names indicated. For example,
A_A[25:0] and B_A[25:0] are the independent address buses to the sockets.
2. When a socket is configured as an ATA drive interface, socket interface pin functions change. See “ATA Mode Operation” on page
91.

page 18
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PCI-to-PC Card (PCMCIA) Host Controller — VG-PD6729

Table 2. Socket Inter face Pins (Sheet 2 of 3)

Pin Name

Description

Pin Number

Socket A

Socket B

Qty.

110

Pwr.

Drive

RDY/-IREQ t

Ready / Interrupt Request: In Memory Card
Interface mode, this input indicates to the VG-
PD6729 that the card is either ready or busy. In
1/0 Card Interface mode, this input indicates a
card interrupt request.

95

170

I-PU

2o0r3

-WAIT 1

Wait: This input indicates a request by the
card to the VG-PD6729 to halt the cycle in
progress until this signal is deactivated.

111

186

I-PU

2o0r3

-CD[2:1]

Card Detect : These inputs indicate to the VG-
PD6729 the presence of a card in the socket.
They are internally pulled high to the voltage
of the +5V power pin.

126, 66

202, 142

I-PU

-CE[2:1]

Card Enable : These outputs are driven low
by the VG-PD6729 during card access
cycles to control byte/word card access.

-CE1 enables even-numbered address bytes,
and -CE2 enables odd-numbered address
bytes. When configured for 8-bit cards, only -
CELl is active and A0 is used to indicate
access of odd- or even- numbered bytes.

79,75

154, 151

TO

2o0r3

2mA

RESET

Card Reset: This output is low for normal
operation and goes high to reset the card. To
prevent reset glitches to a card, this signal is
high-impedance unless a card is seated in the
socket, card power is applied, and the card’s
interface signals are enabled.

109

184

TO

2o0r3

2mA

BVD2/-SPKR/
-LED t

Battery Voltage Detect 2/ Speaker/LED: In
Memory Card Interface mode, this input serves
as the BVD2 (battery warning status) input. In
1/0 Card Interface mode, this input can be
configured as a card’s - SPKR binary audio
input. For ATA or non- ATA (SFF-68) disk-drive
support, this input can also be configured as a
drive-status LED input.

116

192

I-PU

2or3

BvVD1/
-STSCHG/-RI T

Battery Voltage Detect 1/ Status Change /
Ring Indicate: In Memory Card Interface
mode, this input serves as the BVD1 (battery-
dead status) input. In I/O Card Interface mode,
this input is the - STSCHG input, which
indicates to the VG-PD6729 that the card’s
internal status has changed. If bit 7 of the
Interrupt and General Control register is set
toa ‘1, this pin serves as the ring indicate
input for wakeup-on-ring system power
management support.

118

194

I-PU

2o0r3

NOTES:

91.

1. To differentiate the sockets, all socket-specific pins have either A_or B_ prepended to the pin names indicated. For example,
A_A[25:0] and B_A[25:0] are the independent address buses to the sockets.

2. When a socket is configured as an ATA drive interface, socket interface pin functions change. See “ATA Mode Operation” on page

Datasheet
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PCI-to-PC Card (PCMCIA) Host Controller - VG-PD6729

Table 2.

Socket Inter face Pins (Sheet 3 of 3)

Pin Name

Description

Pin Number

Socket A | Socket B

Qty.

1’0

Pwr.

Drive

VS2

Voltage Sense 2: This pin is used in
conjunction with VS1 to determine the
operating voltage of the card. This pin is
internally pulled high to the voltage of the +5V
power pin. This pin should be connected to
PCMCIA socket pin 57.

107 182

VS1

Voltage Sense 1: This pin is used in
conjunction with VS2 to determine the
operating voltage of the card. This pin is
internally pulled high to the voltage of the +5V
power pin. This pin should be connected to
PCMCIA socket pin 43.

81 156

SOCKET_VCC

This pin can be connected to either a 3.3- or 5-
volt power supply. The socket interface
outputs (listed in this table, Table 2) will
operate at the voltage applied to these pins,
independent of the voltage applied to other
VG-PD6729 pin groups. Connect these pins
to the Vcc supply of the socket (pins 17 and
51 of the respective PCMCIA socket).

78, 102 161, 188

PW

NOTES:

1. To differentiate the sockets, all socket-specific pins have either A_or B_ prepended to the pin names indicated. For example,
A_A[25:0] and B_A[25:0] are the independent address buses to the sockets.

2. When a socket is configured as an ATA drive interface, socket interface pin functions change. See “ATA Mode Operation” on page

91.
Table 3.  Power Control and Gene ral Inter face Pins (Sheet 1 of 2)
) o Pin Number ]
Pin Name Description Qty. I/O | Pwr. | Drive
Socket A | Socket B
This active-high output controls the socket V¢
VPP VCC supply to the socket's Vppl and Vpp2 pins. 128 135 1 o 1 12
- The active-high level of this output is mutually mA
exclusive with that of VPP_PGM.
This active-high output controls the
programming voltage supply to the socket's 12
VPP_PGM Vppl and Vpp2 pins. The active- high level of 127 134 1 o 1 mA
this output is mutually exclusive with that of
VPP_VCC.
This active-low output controls the 3.3-volt 12
-VCC_3 supply to the socket’s V¢ pins. The active- 129 136 1 0 1 mA
low level of this output is mutually
page 20 Datasheet




Table 3.

PCI-to-PC Card (PCMCIA) Host Controller — VG-PD6729

Power Control and Gene ral Inter face Pins (Sheet 2 of 2)

Pin Name

Pin Number

Description

Socket A

Socket B

Qty.

110

Pwr.

Drive

-VCcC_5

This active-low output controls the 5-volt
supply to the socket's Vcc pins. The active-
low level of this output is mutually exclusive
with that of -VCC_3.

130

138

12
mA

SPKR_OUT*

Speaker Output: This output can be used as
a digital output to a speaker to allow a system
to support PCMCIA card fax/ modem/voice
and audio sound output. This output is enabled
by setting the socket's Misc Control 1 register
bit 4 to a ‘1’ (for the socket whose speaker
signal is to be directed from BVD2/-SPKR/-
LED to this pin).

132

TO-
PU

12
mA

LED_OUT*

LED Output: This output can be used as an
LED driver to indicate disk activity when a
socket's BVD2/-SPKR/-LED pin has been
programmed for LED support. The Extension
Control 1 register bit 2 must be setto a ‘1’ to
enable this output as an LED indicator for the
VG-PD6729, and a socket's ATA Control
register bit 1 must be set to a ‘1’ to allow the
level of the particular socket’'s BVD2/-SPKR/-
LED pin to pass through to the LED_OUT* pin,
or a socket's Extension Control 1  bit 1 must
be setto a ‘1’ to allow card-cycle activity to
cause the LED_OUT* pin to go active low.

133

12
mA

Table 4.

Power, Ground, and No-Connect Pins

Pin Name

Description

Pin
Number

Qty.

11O

Pwr.

Drive

+5V

This pin is connected to the system’s 5-volt power
supply, unless 5 volts is not available. In systems
where 5 volts is not available, this pin is connected
to the system’s 3.3-volt supply.

131

PW

CORE_VDD

This pin provides power to the core circuitry of the
VG-PD6729. It can be connected to either a 3.3- or
5- volt power supply, independent of the operating
voltage of other interfaces. For power conservation
on a system with a 3.3-volt supply available, this pin
should be connected to the 3.3- volt supply even if
there is no intention of operating other interfaces on
the device at less than 5 volts.

139

PW

CORE_GND

All VG-PD6729 ground lines should be connected to
system ground.

26

PW

RING_GND

All VG-PD6729 ground lines should be connected to
system ground.

14, 28, 44, 56,
91, 137, 177

PW

NC

can be left unconnected. Pin 2 is an output, and pins
3 and 208 are inputs. There is no need to tie input
pins 3 and 208 to Vpp or ground.

2,3,208

Datasheet
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PCI-to-PC Card (PCMCIA) Host Controller — VG-PD6729

Table 5.

page 22

Pin Usage Summa ry

Pin Grou p Pin Quantit y
PCI bus interface pins 63
Socket interface pins 122
Power control and general interface pins 10
Power, ground, and no-connect pins 13
Total: 208

Datasheet
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@ PCI-to-PC Card (PCMCIA) Host Controller - VG-PD6729

3.0

Introduction to the VG-PD6729

3.1

3.1.1

Note:

3.1.2

Datasheet

System Architecture

This section describes PCMCIA basics, windowing, sogketer management features, interrupts,
devicepower management, write FIFO usage, bus sizing, programmable PCMCIA timinglAand A
made coeretion.

PCMCIA Basics

PCMCIA is an abbreviation for Personal Computer Memory Gaetnational Association.
PCMCIA 2.1 is sstandardor using memory and 1/O devices as insertadskehangeable
perioheras far PCs (nersonal computers) anc hardheld comouters

TheVG-PD6729s backwad-compdible with PCMCIA gandards 1.0,2.0, aml 2.01. The VG-
PD6729 is also compatible with JEIDA 4.1 and its earlier standards corresporittinigen
PCMCIA dandards éove.

For simple end-use and venda implementation d the gandard, systems employig PCMCIA 2.1
should also bebackwad-compatible with irdusty-stardard PCaddessiry.

For PCMCIA memory-typeards, thenemory information must be mapped into the system memory
address space. This is accomplished withiadowing’ techniquethat is similar to expanded
menorv schemes areadvused in PC svsterrs (for examole LIM 4.0 memorv man:aer).

PCMCIA cards ca haveattribute and commormemay. Attribute memay is used to mdicate to
host softwarehe capabilities ofne PCMCIA card, and #llows hossoftware to change the
configuration otthe card. Commomemory can be usdxy host software for any purpose (such as
flash file yystem, system memoy, and floppy emulatian).

PCMCIA 1/O-type cards, such asodem network cards, should also be directly addressalife, as
the cards were 1/0O devicetugged into the PCI buBor example, it would bBighly desirable to
have a PCMCIA modem accessibbestandard communicatiossftware as if it were at a COM
port. For COM1, thisvould requirethat themodem be accessatisystem/O address 3F8h—3FFh.
Themethod ofmapping a PCMCIA I/O address into anticipated areas ol/@Cipace islone
similarly to memory windowing.

PCMCIA 1/O-type cards usually hawgterruptsthat need to bserviced by host software. Five
example ofh modem card accessedfast COM1, software would expect the modem to generate
interrupts orthe IRQ4 lineTo besure all interrupts are routed as expected, the VG-PD6729 can
steer the interrugtom the PCMCIA card to one of the four PCI-bus-defined interrupts anéaof
severatandard PC interrupfsee”Interrupts” on page@7 and“Interrupt and General Control” on
page52).

VG-PD6729 Windowin g
For full compatibility with existing software, and to ensure compatibilith fiture memorygards
and software, the VG-PD6729 provides five programmable memory windowsgest and two

programmable 1/0O windows psocket. These windows can be ubgdan inserted PCMCIA card to
access PCI memory and I/O space.
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PCI-to-PC Card (PCMCIA) Host Controller — VG-PD6729

Havingfive memory windows per socket allows a memory-tyael to be accessed through four
memory windowgprogrammed for common memory access, (allowing PC-type expanded-
memory-style management), leaving the fifth memory winduailable to be programméeal
acces the cird’'< atirihiite memorv withotit disriintina the commen menrarv in tice

Each menory window has seeral grogrammirg options, inclaing:

Memory Window Option

Descriptions

Enable Each of the five memory windows can be individually enabled. Disabled windows are not responded to.
This is the start address of the memory window within the selected 16-Mbyte page of PClI memory. The
Start Address start address can be programmed to reside on any 4-Kbyte boundary within the programmed page of

PCI memory.

End Address

This is the end address of the memory window within the selected 16-Mbyte page of PCI memory. The
end address can be programmed to reside on any 4-Kbyte boundary within the programmed page of
PCI memory. Only memory accesses between the start and end address are responded to.

The offset address is added to the PCl address to determine the address for accessing the PCMCIA

Offset Address card. This allows the addresses in the PCMCIA address space to be different from the PCI address
space.
Upper Address The upper memory address specifies a 16-Mbyte page of PCI memory.
Timing The timing of accesses (Setup/Command/Recovery) can be set by either of two timing register sets:

Timer Set 0 or Timer Set 1.

Register Access Setting

The -REG pin can be enabled on a per-window basis so that any of the windows can be used for
accessing attribute memory.

Write Protect

If the window is programmed to be write-protected, then writes to the memory window are ignored
(reads are still performed normally).

Each IO window alsohas seveal programming options, mcluding:

1/0 Window Option

Descriptions

Enable

Each of the two I/O windows can be individually enabled.

Start Address

The start address of the window is programmable on single-byte boundaries from 0 to 64
Kbytes.

End Address

The end address of the window is also programmable on single-byte boundaries from 0 to 64
Kbytes.

The offset address is added to the PCI address to determine the address for accessing the

Offset Address PCMCIA card
Auto Size The size of accesses can be set automatically, based on the PCMCIA -I0IS16 signal
Data Size The size of accesses can be set manually to either 8 or 16 bits, overriding the Auto Size option.
Timing The timing of accesses (Setup/Command/Recovery) can be set by either of two timing register sets:

Timer Set 0 or Timer Set 1.

page 24
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PCI-to-PC Card (PCMCIA) Host Controller - VG-PD6729

Caution: Thewindows d the VG-PD6729 shouldeve be allowal to overlap with eab other a the
other devices itthe system. This would cause signal collisions, resulting in erratic behavior

Figure 4. Memory Window Organization

System Memory Map
Start Address Registers

Upper Address Register
(selects 16-Mbyte page)

System Memory Map /

Page 1

Page 0

PCI Memory Address Space

PCMCIA Memory Address Space

64 Mbytes
Common Memory T~ -
Attribute
Memory

| card Memory Window

4 Gbytes
Memory
Page 255
System Memory Map
End Address Registers \
Memory Window

> iB-Mbyte
Page

Card Memory Map
Offset Address Registers

NOTE: PCI memory window can map to either
common or attribute PCMCIA memorv.
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Figure 5. 1/0O Window O rganization

VG-PD6729
System /O Map PR
End Address Register. P Card I/O Map
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(selects 16-Mbyte page)

PCI I/O Address S pace PCMCIA 1/O Address Space
4 Gbytes 64 Mbytes

First 64 Kbytes
> supported by

\

3.1.3

page 26

Zoomed Video Port

The VG-PD6729 supports the implementation of the ZV (Zooviieeo) Port athe PCCard
interface. The ZV Port provides a direct connection between@aPCand VGAcontroller and an
audio DAC. ltallows the PC Cartb directly write video data to an input port of a graplaiastroller
and audio datto a digital-to-analog converter.

The VG-PD6729 supports ti7d/ Port inthe “bypass” modeluring which the signals are directly
routedfrom the PC Card bus to the video poftthe VGA controller. Rerouting accomplishetly
tristatingaddress lines A[25:4] from the VG-PD6729. The VG-PD6729 enters the ZV Port mode
when the Multimedia Enable Kit O of theMisc. Control 1 register at indet6h)andthe

Multimedia Arm bit (bit 7 ofthe Misc. Control 3 register at extended index 25h) are set'id.a

Figure 6shows an example of the ZRbrt implementation using the VG-PD67Ear more
details, refeto the application notBoomed Video (ZV) Pohinplementation (AN-PD10).

Datasheet
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Figure 6. A Typical ZV Port Implementation
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Datasheet

Interru pts

In a PC-compatible sysm with a PCI bughere usualf are twotypes d interuptsin use:
* Four PCI-defined, active-low, open-dragthared interrupt lineNTA# through INTD#
* A numberof ISA-architecture-defined, active-high, totem-pole IRQ output interrupts

TheVG-PD672%rovides ten interrupt pins that are individually programmable to work as either
PCI- type'INT# open-drain interrupts or ISA-typ#RQ’ totem-pole outputnterrupts. Bits 3 and 4
of theExtension Control 1register select PCI-bus or ISA-architecture-compatible interrupt
nroarammina.

The VG-PD6729interrupt pins are labeled withames suggesting their mapping in a PCI-bus-
based, ISA-architecture-compatible system, though thexeno hard requirements specifyiti
exact mapping. Typically, all ten interrupins should beonnected to system interrugignals to
allow maximum flexibility in programming interrupt routing from the VG-PD6729.
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Figure 7. A Common Mapping o f VG-PD6729 Interrupt Pins to

3.14.1

3.14.2

3.14.3

page 28

System Interrupt Signals

IRQ3/INTA# |————— INTA#
IRQ4/INTB# ——— INTB# PCI bus

IRQ5/INTC# |——— INTC#
IRQ7/INTD# ——— INTD#
VG-PD6729 RQOL—IRQ9
IRQIO}— IRQ10

IRQUL |————IRQ11 ISA-type interrupt signals

IRQ12 [—IRQ12 in the system architecture
IRQL4/EXT_CLKf———IRQ14
IRQ15/RI_OUT————IRQ15

Classes o f Interrupts

The VG-PD6729 suppts two classes of inteipts:

* Socket or carihterruptsinitiated bya PCMCIAI/O-typecard activating itiRDY/-IREQ
signal

* Management interrupts triggered by changes in PCMCIA cardsstatu
There are four card-status-change conditions that carogeammed t@ause management
interrupts:

* Card insertion or removal

* Battery warning indicator (BVD2) change on a memory-type card

¢ Battery dead indicatdBVD1) or I/O-typecard status change (STSCHG)

* Read (RDY) gatus trame on aPCMCIA memav-type cad

Either class of inteupts can berouted to ary of the ten nterryot pins onthe VG-

Connection o f Interrupt Pins Pro grammed as PCI-Bus INT# Signals

Pins programmed dbIT#-type interrupts cabe connected to the correspondingly named signals
onthe PClbus.

If the management interrufg being routedo a pin connected to a PCl-bus INT# signal4biff the
Extension Control 1 registershould be set ta‘1’. If the card interrupt is beingputed to gin
connected to BCI-bus INT#signal, bit 3of theExtension Control 1register should be s&t a

1.

Although four of theen VG-PD6729 interrugdins are labeled as INTA# through INTD#, any of
the ten interrupt pinsan be used as PCl-type INT# signals.

Connection o f Interrupt Pins Prog rammed as ISA- Architecture-Compatible
IRQ Signals

IRQ-type interrupts in PC-compatible systems are not generally dhatetdware. Therefore, each

device in the system using IRQ-tyipéerrupts must have uniquednterruptline. Additionally, many
software applications assuniat certain I/Qlevices use specific IRQ signals. To allow
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3.1.4.4

Note:

3.1.5

Datasheet

PCMCIA cards with differing I/GQunctionalities tdbe connectetb appropriate non-conflicting IRQ
locationsthe VG-PD672%ansteer thénterrupt signal frona PCMCIA card to any ona the ten
different haidware interunt lines

For some I/O-type cards, software is writtgrthat IRQinterruptscan be sharedhe VG-PD6729
contains unique logic that allows IRQ-type interrupts to be sharder softwareontrol. This is
accomplished by programmitige VG-PD6729 talternately pulsand then three-state the desired
interrupt pin, which has been programmed as an IRQ-type output. This lRi@usterrupt

sharing technique can be controlled through software seyhms incapable of IR€haring

have no loss of functionality.

Alternate Functions o f Interrupt Pins

TheVG-PD672%as two dual-function interrupt pins: IRQ14/EXT_CLK and IRQ15/RI_®&UT
In their default modesthesenins indicate interunt reauestssRO14 ard IRO15.

IRQ14/EXT_CLK caralternately be configured as an external clock input (EXT_CLK). When
configured in External Clock mod®y programmingMisc Control 2 register bit O to al’, IRQ14/
EXT_CLK actsas aclock input, bringing in an external clock that drives the VG-PD6729 circuitry
whenever the PCI bus is inactive.

Similarly, IRQ15RI_OUT* canalternatelybe caffigured tofunction as a mg indicator outpt
(RI_OUT*) to an 80360-typehip set’s -Rinput. When configured iRing Indicate mode by
programmingMisc Control 2 registerbit 7 to a'1’, outputsfrom aPCMCIA /O card’'s -STSCHG
pin are passed through tioe IRQ15/RI_OUT*pin of theVG-PD6729

Interrupt and General Control regider bits 5 ad 7 mus besd to ‘1's for a socketriterface to
accet an -RI input.

VG-PD6729 Power Management

To provide the longest possible battery life, the VG-PD6729 provides many power managem
featuresjncluding Low-power Dynamienode, Suspend mode, and control of PCMCIA socket
nower.

Low-power Dynamic modas transparent tthe PCI bus. After resethe VG-PD6729s configured

for Low-power Dynamic modéhis mode can be turned off by settiigsc Control 2 register, bit

1 to a'0’. Whenin Low-power Dynamic modeeriods of inactivityno activityon thePCMCIA bus

and systenaccesseto chip registers dnserted cards are no longer being performed) cause the VG-
PD6729 to enter a low-powstate where the clock farned offto most of the chip and the

PCMCIA address and data lines are set to a static valiteaid \bp power tothe card ideft
unchanged. When there is activity present on the PCMCIA btise @ystem accesses VG-PD6729
registers, or PCMClA&ards arénserted or removefilom the socket, the VG-PD6729 entéss

active stateservices the transaction, athen returns tits low-power state.

A Suspend mode can also be programmed. The VG-PD&I&%nd modis thechip’s lowest

power mode. The VG-PD6729putinto Suspend modeay setting theMisc Control 2 register, bi2
toa‘'l’. In Suspendnode, all the internal clocks are turned off, and only read/write access to the
PCI- Configuration registers, read/write accesthefndex register, and write access to tMésc
Control 2 register is supported. All accessesit® PCMCIA cards arignored when irsuspend
mode. \&c and \pppower tathe card is left unchanged (thgstempower managemesbftware is
responsibldor turning off power to theocket and entering Suspend modigerrupts are passed
through to the processor when in Suspend modexit@&uspendnode, theMisc Control 2 register
bit 2 must be res¢b a‘0'.
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The VG-PD6729 power can be further manalggdontrolling socket power as outlined'8ocket
Power Management Features” on pageSocketpower carbe turned on and off through software or
automatically when cards are inserted or removed. The VG-PB@g2i@lessix pins per socket for
controlling external logito switch \ioc and \bp voltages on and o#indfor sensing a card’'s

operating voltage range. Cards can be turned off when they are not in use.

Table 6. VG-PD6729 Power-Management
Misc Control 2 Register Typical Power
Consumption
RST# Low-Power . . (PCI_VCC =5.0V,
Mode Name — '
Level Sl’valgceigd Dynamic Functionalit y PCI_K = 33 MHz,
(Bit 2) Mpde CORE_VDD = 3.3V,
(Bit1) +5V = 5.0\)
Low-power Dynamic
(default) High 1 Full functionality 6.4 mW
Normal High 0 Full functionality 14 mw
8-bit access to Misc
Suspend High 1 _ Control 2 register. No 6.4 mW
(software-controlled) other register access.
No card in socket(s).
No register access.
Reset Low _ _ No card in sogket(s). 21 mW
Svstem bus sianals
disabled.

3.1.6

page 30

Socket Power Management Features

Card Removal

When a card is removed fromsocketthe VG-PD672%y defaultautomaticallydisablesthe V¢
and \ppsupplieso the socket. IExtension Control 1register bit 1 is d’, Power Control register

bit 4 is preventedrom being automatically cleared when a card is removed. The VG-PGir29
also be configured to have management interrupts notify aaftafcard removal.

Card Inse rtion

At resetand whenever theiis no card in a socket, power to the socket iswufien a card is

detected (card deteictput pins, -CD1 and -CD2, the VG-PD6729 become asserted low),
two independent actions canbe croorammed o occur.

If the VG-PD672%as bee sd for automatic poweon (Power Control regiger bits 4and 5 are
both ‘1's), theVG-PD672%utomaticallyenables the sock®tcc supply (and, if sprogrammed,

Vppsupply).

If the VG-PD672%as been programmed to cause manageimentupts forcard-detection events,
assertiorof -CD1and -CD2to the VG-PD6729 causes a management interrupt to be genterated
inform system software thatcard was inserted. tine case omanualpowerdetection Power
Control register bits 5 is &), system software can then determine the card’s openaiitage
range andhen power-up the socket and initialize the cardf, programmed for automatic power-

on (Power Control register bit$ isa ‘1’ and Extension Control 1register bit 1 ig‘1"), simply

initialize thecard.
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3.1.7

Note:

3.1.8

3.1.9

3.1.10

3.1.11

3.2

Datasheet

Write FIFO

To increase performanaghen writing to PCMCIA cards, two, independent, four-word-deep write
FIFOs areused. Writes to PCMCIA cards will complete without holdingtb# PClbus untilthe
FIFQ s full.

Reagister gatesshoutl only be changed whenthe write FIFO is enpty.

Bus Sizing

TheVG-PD672%perates in 32-bit mode. All PCI transactions are 3Z2bé&nwhen supporting 8-
bit- onlv or 16-hit PCMCIA cards.

Programmable PCMCIA Timin g

TheSetup, Command, and Recovery time for the PCMCIA bus is programmabi@i(agw
Registers” on pag87). The VG-PD6729 cabe programmed to matthe timing requirements of
any PCMCIA card. Therare two set®f timing registers, Timer Set 0 and Timer Set 1, that can be
selected om per-window basis for botfO and memory windows.

By settingone of the timing sefer a Recoveryime equal to flasmemoryprogramming timend
utilizing the write FIFOalgorithms can bereated to relieve system software of tiegessity of
daina timina loans. ard thus allow for flash oroaramrrina in the bakaround.

ATA Mode O peration

The VG-PD6729supportsdirect connection to AT-attached-interface hard drives. ATA drises
an interface very similato the IDE interfacound on manypopular portable computers. See
“ATAMode Onperatin” on paa¢ 91 for more informeétion.

VS1 and VS2

Thepins VS1 and VS2 cape usedo determine the voltage capabilities ofiaserted card. The
status of these pinfyr both sockets, are indicated by bits 8f@he External Data register at
extended index OAh of index 6Fh (this is true even though registe+§ BB are generally for
Socket B only).

Host Access to Re gisters

The VG-PD6729 registers are accessed through arif@ibiting mechanism. Aimdex register scheme
allows a large numbaf internal registers to be accessed by the CPU using only two /O addresses.

The Index regiger (see‘Operation Regiters” on page43) is usel to spedy which of the internal
registersghe CPU will access nexfhe value in théndex register is called the Register Index and is
the numbethat specifies aniqueinternal registerThe Data register isusedby the CPU to read and
write the intenal register gecified by the Index register.
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Figure 8. Indexed 8-Bit Register Structure

Internal Registers
A FFh
FEh Register
. inde xes
. <%
02h
01lh
00h
Low Mid. B yte ' Low Byte
X X | Data | Index |
Base Address0 +1 Base Address 0
I/O Addresses
Figure 9. Indexed 8-Bit Register Example
The following code segment demonstrates Internal Registe rs
use of an indexed 8-bit register:
Register
mov dx, XXX indexes
mov al, 02h
mov ah, 3Ch 3Ch 02h
out dx, ax 4
y |
X X | 3Ch | 02h |
Base Address0 +1 Base Address 0
1/0O Addresses

The VG-PD6729 has Extensioegisters that adeb the functionality of the 82365SL-compatible
register set. Within the Extension registers i€atended Indexregister andxtended Data
register thaprovideacces3o moreregisters. The registers accestgdughExtended Indexand
Extended Dataare thus double indexed. The example below shows how to dlee&sgension
Control 1 register, one of the double-indexed registers.

;Wite to Extension Control 1 register exanple

; Constants section
Ext ended_| ndex

EQU 2Eh
I ndex_Reg EQU 2Fh
Ext_Cntrl_1

EQU 03h
Base |1 O Address

; Code section

nmv dx, Base_l O _Address
nov al , Extended_I| ndex
nmv ah, Ext_Cntrl _1
out dx, ax
nmov al, Index_Reg
nmov ah, user data ;Desired data to be
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out dx, ax ;witten to
;extended i ndex 3

;Read from Extension Control 1 register example

; Code section

nmv dx, Base_l O _Address

nmov al , Extended_I ndex

nmv ah, Ext_Cntrl _1

out dx, ax

nmv al, I ndex_Reg

out dx, al

inc dx ;al has extended

in al, dx ;index 3 data
3.3 Power-On Setu p

Following RST#-activated reset, the VG-PD6728st be configuretly host initialization or
BIOS software. The application of the RST# signal on power-up caisakization ofall the VG-
PD6729 register bits and fields to their reset values.
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4.0

Register Descri ption Conventions
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Register Headings

Thedescrption of eactregister stats with aheade containing the following informatian;

Header Field

Descri ption

Register Name

This indicates the register name.

Offset

This is added to the base address to generate
the total effective address. This field is for
PCI-Configuration registers only.

Register Per

This indicates whether the register affects both
sockets, marked chip, or an individual socket,
marked socket. If socket is indicated, there are
two registers being described, each with a
separate Index value (one for each socket, A
and B). !

This is the Index value through which an

Index * internal register in an indexed register set is
accessed.

Register This indicates whether the register is

Compatibility 82365SL-compatible, marked 365 or a

Type register extension, marked ext.

NOTE:

1. When the register is socket-specific, the Index value given in
the register heading is for Socket A only. For the Socket B
reaister. add 40h to the Index value of the Socket A reaister.

Special Function Bits

Following is a desgption o bits with speciaffunctions:

Bit Type

Description

Reserved

These bits are Reserved and should not be
changed.

Compatibility Bit

These bits have no function on the VG-PD6729
but are included for compatibility with the
82365SL register set.

Oorl

These read-only bits are forced to either a ‘0’ or
‘1" at reset and cannot be changed

Scratchpad Bit

These read/write bits are available for use as
bits of memory.
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Bit Namin g Conventions

Keyword

Description

Enable

Indicates that the function described in the rest
of the bit name is active when the bitis a

1.

Disable

Indicates that the function described in the rest
of the bit name is active when the bitis a

‘0"

Mode

Indicates that the function of the bit alters the
interpretation of the values in other registers

Input

Indicates a bit or field that is read from a pin

Output

Indicates a bit or field that is driven to a pin.

Select

Indicates that the bit or field selects between
multiple alternatives. Fields that contain Select
in their names have an indirect mapping
between the value of the field and the effect.

Status

Indicates one of two types of bits: either Read-
only bits used by the VG-PD6729 to report
information to the system or bits set by the VG-
PD6729 in response to an event, and can also
be cleared by the system. The system cannot
directly cause a Status bit to become a ‘1'.

Value

Indicates that the bit or field value is used as a
number.

Bit Descri ptions

When usd to describe an acticakenby the ho$ sygem, thephrase®the g/stemsets a bi” is the

same as \ting “the system writesthe gpropriate register with a1’ (one) in the bit”.

Similarly, the phrasethe sysemresés abit” or “the gystemclears abit” is the same as statirithe

system writesthe apropriate raister with a‘0’ (zerog in thebit”.
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5.0 PCI-Confi guration Re gisters
These registers occupy offsets 00—-3Fh. They control basic PCI bus functionality. PCMCIA
Operatiorregistersare accessed through tBase Address Gegister. The registers in thégction
anbl ta the entire chn: thev zre notsnecfic ta eithel sccket.
Caution: If hits indicated as red only (R:) are tobe written to, thg shoul be writtento a'0’.
5.1 Vendor ID and Device ID
Configuration Register Name: Vendor ID and Device ID ) )
Register Per: chip
Offset: 00h
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
3
Device ID Device ID (high)
(high)
R:00010001
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
2
Device ID Device ID (low)
(low)
R:00000000
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
1
Vendor ID Vendor ID (high)
(high)
R:00010000
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0
Vendor ID Vendor ID (low)
(low)
R:00010011

Bits 15-0: Vendor ID

This read-onlyfield is the vendor identification assigned to Cirbgjic' by thePCl Special
Intere$ Growp. Thisfield always reals back 1013h.

Bits 31-16: Device ID

This read-onlyfield is the device identification. This field alwaysads back 1100h for the
VG-PD6729. Revision numbétentificationfor the VG-PD6729 part itself is indicated by the
Mask Reuision bvte & extended index 39h.

1. Now suppetedby Amphus Inc..
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Status
(high)

2

Status
(low)

1

Command
(high)

0

Command
(low)
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Command and Status

Configuration Register Name: Command and Status ) )
Register Per: chip
Offset: 04h
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
Address/ System Master
Data Parity Error Reserved DEVSEL# Timin Data Parity
Error (SERR#) g Error
Detected Generated Renorted
RW:0 RW:0 R:XXX R:10 R:0
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
Reserved
RIXXXXXXXX
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
System
Error
Reserved (SERR#)
Enable
RIXXXXXXX RW:0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Parity Error PCI
; PCI 1/0
ngt %}{de Check/ Reserved Memory Space
nable Report Space Enable
Enable Enable
R:1 RW:0 R:XXXX RW:0 RW:0

Bit 0: PCI I/O Space Enable

The I/O space for the VG-PD6729 is disabled. Any reads or writes to the /O space will be ignored.

range defined in Base Address 0 register as well as any 1/0 window addresses.

0 This applies to both the 1/0 registers of the VG-PD6729 itself, as well as any I/0O windows that might
have been enabled to the PCMCIA sockets.
1 The 1/0 space for the VG-PD6729 is enabled and will respond to reads and writes to the I/O address

Bit 1: PCI Memory Space Enable
This bit mus be sé¢ or the VG-PD6729 willnot repond to memoy

0 The memory space for the VG-PD6729 is disabled. Any reads or writes to the VG-PD6729 memory
space will be ignored.
1 The memory space for the VG-PD6729 is enabled, allowing memory window access.
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Bit 6: Parity Error Check/Re port Enable

This bit enables allparity-reporting-relatal circuitry, except for bit 31 d this ragister.

0 Parity checking and reporting in the VG-PD6729 disabled.

1 Parity checking and reporting in the VG-PD6729 is enabled.

Bit 7: Wait Cycle Enable

This bit always reals a'l’, indicating that the VG-PD6729raploys aldress

Bit 8: System Error (SERR#) Enable

This bit enables th&G-PD672% reporting of systererrorsby assertiorf the SERR# pin when

address parity errors occur. Bit 6 must also be setltd@allow detecting of conditions that allow
SERR#activation. See also descriptiontof 30.

0 Activation of SERR# on address parity error is disabled.

1 SERR# is activated whenever an address parity error is internally detected (slave mode).

Bit 24: Master Data Parity Error Reported

Thisbit is Reservd and will always real a‘0'.

Bits 26-25: DEVSEL# Timin g
Thisfield always reals bad ‘10’, identifying the VG-PD6729 as a slovwpsal

Bits 29-27: Rese rved

Thesehits arereseved for future use. On wtes to his registe, thesebits should be written as'0’.
Thevalue d these bitshould be consilered as ndeterminaten reads o this register.

Bit 30: System Error (SERR#) Generated

This bit is set whenevethe VG-PD6729 asserts SERR# because of intetetction of a PCI
address parity error. Bit 8 diiis register must be set before system errordearported, and bit 6
must be set to allow addreparity errorsto be detected. Th€G-PD67290nly asserts SERRif
address naritv errcrs acelr. Na other chin or svstem actins will calise SFIR# to hedriven active.

0 SERR# was not asserted by this device.

1 SERR# was asserted by this device, indicating a PCI address parity error.

Bit 31: Address/Data Parity Error Detected

This bit indicates whethea paity eror was detectd independgtly of whethe bit 6 of this
registerisa‘l’.
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0 No data parity errors detected.
1 Address or data parity error detected.
5.3 Revision ID and Class Code
Configuration Register Name: Revision ID and Class Code Reqister Per- chi
Offset: 08h 9 Fenp
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
3
Class Class Code (high)
Code
(high)
R:00000110
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
2
Class Class Code (mid.)
Code
(mid.)
R:00000101
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
1
Class Class Code (low)
Code (low)
R:00000000
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0
Revision Revision ID
ID
R:nnnnnnnn!
NOTE:
1. This read-only value depends on the revision level of the VG-PD6729. For VG-PD6729 Revision E or later,
these bits correspond to the value of the Mask Revision Byte register at extended index 34h.

Bits 7-0: Revision ID

This real-only field identifiesthe revision level d the VG-PD6729

Bits 31-8: Class Code

This field always readback 060500h, idetifying the VG-PD6729 as a PCI-to-PCMCIkridge
device.
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5.4

BIST

2

Header
Type

1

Latency
Timer

0

Cache
Line Size
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Cache Line Size, Latenc y Timer, Header Type, and BIST

Configuration Register Name: Cache Line Size, Latency Timer, Header Type, and
BIST Register Per: chip
Offset: 0OCh
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
Reserved
R:XXXXXXXX
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
Header Type
R:00000000
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Reserved
R:XXXXXXXX
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reserved
R:XXXXXXXX

Bits 31:24 BIST Register

These bitwill always rea bad 00h. The VG-PD6729 usespprietay manufactuing tes
methodsistead of BIST ted featues.

Bits 23:16 Header Type Register

These bitwill alwaysread badk 00h aml specifies that the VG-PD672%es thestandard type 00
configuration space header register layiouttonfiguration bytes 10h through 3Fh.

Bits 31:24 Latency Timer Register

Sincethe VG-PD672%oes not usbus matering, this bit field is always 00h.

Bits 7:0 BIST Register

These bitswill always read back 00h, indicating thhe VG-PD6729 doesot participate in
PCI- defined caching algorithms.
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5.5

Byte3

Byte 2

Bytel

Byte O

Datasheet
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Base Address 0

Configuration Register Name: Base Address 0 ) .
Register Per: chip
Offset: 10h
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
1/0 Base Address (high)
RW:00000000
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
1/0 Base Address (high mid.)
RW:00000000
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
1/0 Base Address (low mid.)
RW:00000000
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1/0 Base Address (low) o Space
Indicator
RW:000000 R:0 R:1

This isthe PCII/O addess pacebase ddress fo the Qperationregisters.

Bit 0: 1/0O Space Indicato r

This bit alwgs reals back a'l’, indicating that this base afilessregister defines a PCI I/O gace.

Bit 1: Reserved

This bit alwgs reals back a'l’, indicating that this base afilessregister defines a PCI I/O gace.

Bits 31-2: 1/0 Base Add ress

This bit is a rea-only ‘0’ in accordance with thePCl specificatiorfor I/O base adress

configuration registers.
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5.6

Byte 3
Max_Lat

Byte 2
Min_Gnt

Byte 1

Interrupt
Pin

Byte O

Interrupt
Line

page 42

Interru pt Line, Interru pt Pin, Min _Gnt, and Max _Lat

Configuration Register Name: Interrupt Line, Interrupt Pin, Min_Gnt, and Max_Lat ) )
Register Per: chip
Offset: 3Ch
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
Max_Lat
R:00000000
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
Reserved
RIXXXXXXXX
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Interrupt Pin
R:00000001
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Interrupt Line
RW:00000000

Bits 7-0: Interrupt Line

For other than PCMCIA-controller-tygeCl devices, thifield indicates interrupt lineouting.
Although this register is read/write for PCI compatibilitg, interrupt line routings controlledby

this register orthe VG-PD6729. Because the VG-PD60st dynamically configure interrupt
usage, the actual routing to the appropriate interruptdineade by writing to interrupt-type-specific
interrupt control bit settings in the Operation registers (selmtheupt and General Control
register).

Bits 15-8: Interrupt Pin

For othethan PCMCIA-controller-type PGlevices, this read-only field indicates which interrupt pin
thedevice uses. Because the VG-PD6#8t dynamically configure interrupt usage, dlotual
connection of interrupt pins is defined ioyerrupt control bit settings in the Operation registers

(see theManagement Interrupt Configuration register). This fieldalways reads back 01h.

Bits 31-24: Max _Lat

Thisfield indicates thenaximum time that gaoccur betwee PCI bus accesses to th&G-PD6729
while still efficiently performing transfers tor from PCMCIA cards. The value programmisdn
250-ns increments, based on full-speed PCI_CLK operationfi€salways reads back 00h,
indicating that there ee no méor latency requirements.
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6.0

Operation Re gisters

The VG-PD6729's internal Device Control, Winddapping, Extension, and Timing registers
are accesskthrouch a pair of Operationregisters — an Index reaister and a Data reaister.

The Index regiger is accesskat the adress pogranmed inthe Base Address0 regider, and the

Data register (seéData” on page4?) is accessed bgdding 1to the address programmedBase
Address Q

Figure 10. Operation Registers as PCI Double-Word 1/0O Space at

Base Address O Reaqister (broagrammed at offset 10h)
Data to/from .
Ignored Ignored Indexed Register Index Register
3 + Base Address 0 2 + Base Address 0 1 + Base Address 0 Base Address 0
6.1 Index
Register Name: Index Register Per: chip
Index: n/a Register Compatibility Type: 365
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reserved Socket Index Register Index

RW:0 RW:0 RW:000000
Bits 5-0: Re gister Index
These bits determine which of the 64 possible socket-speeisters will beaccessed when the
Data register is nexaccessed by the procesddote that some values tiie Register Index field
arereseved see Tahle 7.
Bit 6: Socket Index
This bitdetemines which setfcsocket-speéic registesis currentlyselectd. When this bit isa
‘0, a Soket A register is selectd when this bit is a‘1l’, a Socket B rgister is selected.
Thelndex register value detmines whichinternal regider shoutl be accesse(read or written) in
responséo eachCPU access of thBata registerEach of the twgossible PCMClAsocketss
allocated 64 of the 256 locations hetintenal register index gace.

Datasheet
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Figure 11. Socket /Register Index Space

FFh

80h

Reserved

7l|:h
40h

Socket B Registers

3||:h
00h

Socket A Registers

When viewed as a 7-bit value, thentents of this register completely specify a single internal-
register byte. For exampleshen thevalue of thisregister is in the range 00h—3Fh, a Socket A
register isselected (Socket Index bitas0’), and when the value of this register is in the range

40h-7FF. a SockeRB renister is selected (Socket Index hitisa‘1').

The internal register that is accessed when the CPU reads or wriietdiregister isdetermined
bv the curent value 6theIndex redister, asfollows:

Table 7. Index Registers (Sheet 1 of 4)
Index Value
Register Name Chapter NP;gbe ;
Socket A Socket B umbe
Chip Revision 00ht 48
Interface Status 01h 41h 49
Power Control 02h 42h ) 50
“Device Control
Interrupt and General Control 03h 43h Registers” on 52
Card Status Change 04h 44h baae 48 54
Management Interrupt Configuration 05h 45h 55
Mapping Enable 06h 46h 57
1/0O Window Control 07h 47h 60
System I/O Map 0 Start Address Low 08h 48h 61
System I/O Map 0 Start Address High 09h 49h 62
System 1/O Map 0 End Address Low 0Ah 4Ah “I/O Window 62
- Mapping Registers”
System I/O Map 0 End Address High 0Bh 4Bh on page 60 63
System I/O Map 1 Start Address Low 0Ch 4Ch 61
System I/O Map 1 Start Address High 0Dh 4Dh 62
System I/O Map 1 End Address Low OEh 4Eh 62
System I/O Map 1 End Address High OFh 4Fh 63
NOTES:
1. This register affects both sockets (it is not specific to either socket).
2. This register is only applicable for the extended index 6F register.
3. This register is only applicable for the extended index 2F register.
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Table 7. Index Registers (Sheet 2 of 4)

Index Value Page
Register Name Chapter N gb
Socket A Socket B umber
System Memory Map 0 Start Address Low 10h 50h 65
System Memory Map 0 Start Address High 11h 51h 66
“Memory Window
System Memory Map 0 End Address Low 12h 52h Mapping Registers” 67
System Memory Map 0 End Address High 13h 53h on page 65 67
Card Memory Map 0 Offset Address Low 14h 54h 68
Card Memory Map 0 Offset Address High 15h 55h 64
Misc Control 1 16h 56h “Extension 70
Registers” on
FIFO Control 17h 57h page 70n 71
System Memory Map 1 Start Address Low 18h 58h 66
System Memory Map 1 Start Address High 19h 59h 66
System Memory Map 1 End Address Low 1Ah 5Ah “Memory Window 67
- Mapping Registers”
System Memory Map 1 End Address High 1Bh 5Bh on page 65 67
Card Memory Map 1 Offset Address Low 1Ch 5Ch 68
Card Memory Map 1 Offset Address High 1Dh 5Dh 69
Misc Control 2 1Eh? “Extension 72
- - Registers” on
Chip Information 1Fh! page 70 74
System Memory Map 2 Start Address Low 20h 60h ) 65
“Memory Window
System Memory Map 2 Start Address High 21h 61h Mapping Registers” 66
on page 65
System Memory Map 2 End Address Low 22h 62h 67
System Memory Map 2 End Address High 23h 63h ) 67
“Memory Window
Card Memory Map 2 Offset Address Low 24h 64h Mapping Registers” 68
Card Memory Map 2 Offset Address High 25h 65h on pace 65 68
“Extension
ATA Control 26h 66h Registers” on 74
paae 70
Scratchpad 27h 67h — —
System Memory Map 3 Start Address Low 28h 68h 65
System Memory Map 3 Start Address High 29h 69h 66
System Memory Map 3 End Address Low 2Ah 6Ah “Memory Window 67
- Mapping Registers”
System Memory Map 3 End Address High 2Bh 6Bh on page 65 67
Card Memory Map 3 Offset Address Low 2Ch 6Ch 68
Card Memory Map 3 Offset Address High 2Dh 6Dh 69
NOTES:
1. This register affects both sockets (it is not specific to either socket).
2. This register is only applicable for the extended index 6F register.
3. This register is only applicable for the extended index 2F register.
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Table 7. Index Registers (Sheet 3 of 4)

Index Value Page
Register Name Chapter N gb
Socket A Socket B umber
Extended Index: 2Eh 6Eh 76
Scratchpad Extended index 00h -
Reserved Extended index 01h _
Reserved Extended index 02h _
Extension Control 1 Extended index 03h
Extended index 04h 7
Reserved Extended index 05h -
System Memory Map 0 Upper Address Extended index 06h 78
System Memory Map 1 Upper Address Extended index 07h 28
Extended index 08h
System Memory Map 2 Upper Address Extended index 09h 78
System Memory Map 3 Upper Address Extended index OAh 78
System Memory Map 4 Upper Address Extended index 25h “Extension 8
External DataZ Extended index 34h Registers” on 7
_ Extended index 35h paae 70 86
Misc. Control 3 Extended index 36h 79
Mask Revision Byte® Extended index 37h 80
Product ID Byte3 Extended index 38h
- - 3 Extended index 39h 80
Dev!ce Capabflfty Byte A Extended index 3Ah 81
Device Capability Byte B3 Extended index 3Bh 82
Device Implementation Byte A3 82
Device Implementation Byte B3 83
Device Implementation Byte C3 84
Device Implementation Byte D® 85
Extended Data 2Fh 6Fh 77
System Memory Map 4 Start Address Low 30h 70h 65
System Memory Map 4 Start Address High 31h 71h 66
System Memory Map 4 End Address Low 32h 72h “Memory Window 67
- Mapping Registers”
System Memory Map 4 End Address High 33h 73h on page 65 67
Card Memory Map 4 Offset Address Low 34h 74h 68
Card Memory Map 4 Offset Address High 35h 75h 69
Card I/0 Map 0 Offset Address Low 36h 76h 63
Card 1/0 Map 0 Offset Address High 37h 77h “I/O Window 64
Mapping Registers”
Card I/O Map 1 Offset Address Low 38h 78h on paae 60 63
Card I/0 Map 1 Offset Address High 39h 79h 64
NOTES:
1. This register affects both sockets (it is not specific to either socket).
2. This register is only applicable for the extended index 6F register.
3. This register is only applicable for the extended index 2F register.
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Table 7. Index Registers (Sheet 4 of 4)

Index Value Page
Register Name Chapter N gb
Socket A Socket B umber
Setup Timing 0 3Ah 7Ah 87
Command Timing 0 3Bh 7Bh 88
Recovery Timing 0 3Ch 7Ch “Timing Registers” 89
Setup Timing 1 3Dh 7Dh on page 87 87
Command Timing 1 3Eh 7Eh 88
Recovery Timing 1 3Fh 7Fh 89
Reserved 80h—FFh - -
NOTES:
1. This register affects both sockets (it is not specific to either socket).
2. This register is only applicable for the extended index 6F register.
3. This register is only applicable for the extended index 2F register.
6.2 Data
Register Name: Data Register Per: chip
Index: n/a Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Data

TheData registeris accessedt Base Address O 1. This register indicates ttemntents of the
recister at the Socket/Rister Index selecte bv the Index reister.
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7.0 Device Cont rol Registers
7.1 Chip Revision
Register Name: Chip Revision Register Per: chip
Index: 00h Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reserved Reserved .
Interface ID Revision
R:10 R:0 R:0 R:0010*
NOTE:
1. Value for the current stepping only.

page 48

Bits 3-0: Revision

Thisfield indicates thev/G-PD672% compatibility with theB2365SL A-step.

Bits 5-4: Reserved

These bitwill always real badk as‘0’.

Bits 7-6: Interface ID

00
01
10
11

1/0 only.
Memory only.

Memory and I/O.

Reserved.

These bitsdentify what type ofnterface this controller supporfBhe VG-PD6729 supports
both memav ard I/O interface PCMCIA cats.
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Inter face Status

Register Name:

Interface Status

Register Per: socket

Index: 01h Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RDY WP -CD2 -CD1 BVD2 BVD1
1 Card Power
on Ready/Busy* | Write Protect Card Detect Battery Voltage Detect
R:1! R:0 R? R® R* RS
NOTES:

1. Bit 7 always reads a ‘1’ on the VG-PD6729.
2. Bit 5 indicates the value of the RDY/-IREQ pin (Table 2 on page 18).
3. Bit 4 indicates the value of the WP/-I0IS16 pin (Table 2).

4, Bits 3-2 indicate the inversion of the values of the -CD1 and -CD2 pins (Table 2).
5. Bits 1-0 indicate the values of the BVD1/-STSCHG/-RI and BVD2/-SPKR/-LED pins (Table 2).

Datasheet

Bits 1-0: Batte ry Voltage Detect

BVD2 Level BVD1 Level Bit 1 Bit 0 PCMCIA Inter pretation
Low Low 0 0 Card data lost
Low High 0 1 Battery low warning
High Low 1 0 Card data lost
High High 1 1 Battery/data okay

In Memory Cardnterface modethese bits are usdxy PCMCIA supporsoftware andirmwareto
indicatethe remaining capacityf thebatteryin battery-backed cardkg 1/0O Card Interfacenode,
bit O indicates the statef the BVD1/-STSCHG/-RI pinTable 2 on pagé8). Bit 1 status is not valid
in 1/O Card Interfacemode

Bits 3-2: Ca rd Detect

-CD2 Level -CD1 Level Bit 3 Bit 2 Card Detect Status
High High 0 0 Either no card or card is not fully inserted
High Low 0 1 Card is not fully inserted
Low High 1 0 Card is not fully inserted
Low Low 1 1 Card is fully inserted

Thesehits indicate he date of theCD1and -CD2 pins (Table 2).
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Bit 4: Write Protect

Afiphys)

0

Card is not write protected.

1

Card is write protected.

In Memory Cardnterface mode, this bit indicaté®e stateof the WP/-I0IS16 pin(Table 3 on the

card.This bit is not valid in I/O Cad Interface male.

Bit 5: Ready/Busy*

Card is not ready.

Card is ready.

In Memory Cardnterface mode, thibit indicatesthe stateof the RDY/-IREQpin ( Table J onthe
card. This status bit is only defined for Memory Card Interface mode and isait in I/O Card
Interfface mde.

Bit 6: Card Power On

0

Power to the card is not on.

1

Power to the card is on.

This status bit imlicates vinether power tothe cad is on. Refea to Table 8for more déails.

7.3 Power Control
Register Name: Power Control Register Per: socket
Index: 02h Register Compatibility Type: 365
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 0
Card Enable Compatibility
Bit Auto-Power Ve Power Compatibility Bits Vppl Power
RW:0 RW:0 RW:0 RW:0 RW:00
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Table 8. Enabling of Socket Power Controls
Interface Status
R L Register vee_3 VPP_PGM
Both -CD1 Register (see page 49) and and
RST# Level and -CD2 are VCC & VPP VCC
Acti L B T =
ctive (Low) Voo Power | Auto- Power Card Power On Levels Levels
(Bit 4) (Bit 5) (Bit &)
Low x X X 0 Inactive (high) Inactive {low)
High X 0 X 0 Inactive (high) Inactive {low)
Activated M Activated per
.clivated per Misc Power Control
High X 1 0 1 Control 1 register, o ror
bit 1 b
bits 1 and 0
High No 1 1 0 Inactive (high) Inactive {low)
Activated M Activated per
.clivated per Misc Power Control
High Yes 1 1 1 Control 1 register, -::-.:':ristgp o
bit 1 S
bits 1 and 0
Table 9. Enabling of Output Signals to Socket
Both -CD1 and Power Control Register £D6729 Outout
RST# Level -CD2 are Active Card Enable Signals to ;olu:}:l;et
(Low) Ve Power (Bit 4) : g
(Bit 7)
Low X X X High impedance
High No X X High impedance
High Yes 1] 1] High impedance
High Yes n] 1 Enabled
High Yes 1 i] High impedance
High Yes 1 1 Enabled
Bits 1-0: Vpp1 Power
Bit 1 Bit 0 VPP_PGM VPP_VCC PCMCIA Intended Socket Function
n] n] Inactive {low) Inactive {low) Zero volts to PCMCIA socket Vpp1 pin
0 1 Inactive {low) Active (high) | Selected card Veo to PCMCIA socket Vpp1 pin
1 n] Active (high) 1 Inactive {low) +12V to PCMCIA socket WVpp1 pin
1 1 Inactive {low) Inactive {low) Zero volts to PCMCIA socket Vpp1 pin
HOTE:
1. Under conditions where Vps1 power iz activated. See Table 5.

These bits control the power to the Vepl pin of the PCMCTA card.
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Bit 4: Vcc Power

0 Power is not applied to the card: the -VCC_3 and -VCC_5 socket power control pins are
inactive (high).
1 Power is applied to the card: if bit 5is a ‘0", or bit5is a ‘1’ and -CD2 and -CD1 are active low,

Depending on thealue of bit 5 below, setting this bit 831" applies power to the card. The:¥
3.3V hit (seahit 1, “Misc Control 1” onpage70) determines whether 3.3V B¥ power is applied.
Note thathis bit is reseto a‘0’ when acard is removed frorthe socket unless the auto-power-off
feature is disabled bsettingExtension Control 1register bit 1 to &’; a write is required to
reactivate power to the card.

Extension Control 1 register bit 0, when set t’, prevents modification athe VCCPower bitby
writesto the Power Cotmol redister.

Bit 5: Auto-Powe r

0 Vcc and Vppl power control signals are activated independent of the socket’s -CD2 and -
CD1 input levels.

1 Vcc and Vppl power control signals are only activated if the socket's -CD2 and -CD1 inputs
are both active (low).

When thisbit is set to a1’, the VG-PD6729 allows power tiie card to be turned on and
off automaticalW with the insertion ad removal of aPCMCIA cad.

Bit 7: Card Enable

0 Outputs to card socket are not enabled and are floating.

1 Qutputs to card socket are enabled if -CD1 and -CD2 are active low and bit 4 is a ‘1.

When thisbit is a‘1’, the outputs tahe PCMCIA cardare enabled i& cardis present and card
poweris being supplied. The pins affected include -CE2, -CEL1, -IORD, -IOWR, -OE, -REG,
RESET. Al25:01. DI15:01. ard -WE.

7.4 Interru pt and General Control
Register Name: Interrupt and General Control Register Per: socket
Index: 03h Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Ring Indicate Manage Int
Enable Card Reset* Card Is 110 Enable IRQ Level
RW:0 RW:0 RW:0 RW:0 RW:0000
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Bits 3-0: IRQ Level

0000 IRQ disabled
0001 Reserved
0010 Reserved
0011 IRQ3 (INTA#)
0100 IRQ4 (INTB#)
0101 IRQ5 (INTC#)
0110 Reserved

0111 IRQ7 (INTD#)
1000 Reserved
1001 IRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 Reserved

1110 IRQ14 (This output can alternately be used as external clock input.)
1111 IRQ15 (This output can alternately be used as ring indicate output.)

Thesehits detemine whidh IRQ will occur when the cad causes amterrug through the RDY/
-IREQ pin onthe PCMCIA socket.

Bit 4. Manage Int Enable

0 Management IRQ (see “Bits 7-4: Management IRQ” on page 57) specifies management
interrupt bits.
1 Reserved. No hardware function in the VG-PD6729.

This bit was createtb determine how management interrupts occur on ISA-based syktems.
included for softwareompatibility. Because there is no -INTR pin on the PCI bus, settinbithcs
a ‘1 would ceuse man@emert interrunts not to occr.

Bit 5: Card Is I/O

Sets Memory Card Interface mode. The card socket is configured to support memory-only-type
0 cards. All dual-function socket interface pins are defined to perform memory-only-type interface
functions.

Sets 1/0 Card Interface mode. The card socket is configured to support combined 1/0-and-
1 memory-type cards. All dual-function socket interface pins are defined to perform all /O and
basic memorv tvoe interface functions.

This bitdeterminesiow dualfunction socket nterface pins willbe usél. Fa more infformatian on
specificpins, refer tolable 2 orpagel8.
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Bit 6: Card Reset*

0 The RESET signal to the card socket is set active (high for normal, low for ATA mode).

1 The RESET signal to the card socket is set inactive (low for normal, high for ATA mode).

This bit determines wheth¢éhe RESETsignal {Table J to the card is active or inactivé/hen the
Card Enable bifsee"Bit 7: Card Enable” orpage52) is a‘0’, the RESET signal to theardis high
impedance. SEATA Mode Operation” on pag®81 for further description oRTA mode functions.

Bit 7: Ring Indicate Enable

0 BVD1/-STSCHG/-RI pin is status change function.

1 BVD1/-STSCHG/-RI pin is ring indicate input pin from card.

In I/O CardInterfacemode, thishit determines whethehe -STSCHGnput pin is used to activate
the IRQ15 pin irconjunction with the IRQ15 Is RI Out bitl{sc Control 2 bit 7, se€'Bit 7:
IRO15/RI OUT* Is Rl Out” on naae 73). This bit is not valid in Memorv Carc Interface me.

7.5 Card Status Change

Register Name: Card Status Change Register Per: socket
Index: 04h Register Compatibility Type: 365

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Card Detect Ready V?lg:tri% B%trega?lf:d

Change Change
9 9 Chanae Chanae
R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0

Thisregider indicates the source of a meEgyemet interupt generatdby the VG-PD6729.

Note: The correspiding bit in the Managemert Interrupt Confi guration regiger mug be sé¢to a‘l’
to enable each specific status change detection.

Bit 0: Battery Dead Or Status Change

A transition (from high to low in Memory Card Interface mode or either high to low or low to high in
0 1/0 Card Interface mode) on the BVD1/-STSCHG/-RI pin has not occurred since this register was
last read.
1 A transition on the BVD1/-STSCHG/-RI pin has occurred.
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In Memory Card Interface mode, thig is set to a1’ when the BVD1/-STSCHG/-RI pin (s€&able
2) changes from high tow, indicating a battery deambndition. In I/OCard Interfacenode, thishit
is settoa‘'l’ whentheBVD1/-STSCHG/-RI pin changdsom either highto low or lowto high. In
I/O Card Interfacenode, the function ahis bitis not affectedy bit 7 of thelnterrupt and
General Control register. This bits reset ta ‘0’ whenever this register is read.

Bit 1: Batter y Warnin g Change

0 A transition (from high to low) on the BVD2/-SPKR/-LED pin has not occurred since this register
was last read
1 A transition on the BVD2/-SPKR/-LED pin has occurred.

In Memory Card Interface mode, thig is set to a1’ when the BVD2/-SPKR/-LEDpin changes
from high tolow, indicating abatterywarning. This bit is notalid in1/O Card Interface mode. This
bit is reset to ‘0’ wheneuvrr this reaisier is read

Bit 2. Ready Change

0 A transition on the RDY/-IREQ pin has not occurred since this register was last read.

1 A transition on the RDY/-IREQ pin has occurred.

In Memory Card Interface mode, thist is a‘1l’ when achange has occurred on the RDY/-IREQ
pin (seeTable 2. In I/O Card Interface mode, thist alwaysreads &0'. This bit is reset to &0’
whenever this recister is reed.

Bit 3: Card Detect Change

0 A transition on neither the -CD1 nor the -CD2 pin has occurred since this register was last read.

1 A transition on either the -CD1 or the -CD2 pin or both has occurred.

This bit is séto a‘'l’ when a tlange has occurton the -CD1 or -CD2 pin (se&able 2). Thisbit is
reset to 40’ whenever his reqister is read.

7.6 Management Interru pt Configuration
Register Name: Management Interrupt Configuration Register Per: socket
Index: 05h Register Compatibility Type: 365
Bit 7 6 5 Bit 3 Bit 2 Bit 1 Bit 0
Battery Dead
Battery
Card Detect Ready . Or Status
Management IR
9 Q Enable Enable Warning Change
Enable
Enable
RW:0000 RW:0 RW:0 RW:0 RW:0
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This register controls which statdsanges causaanagemerninterruptsaswell as atwhich pinthe
manaemern interruots will appea.

Bit 0: Batte ry Dead Or Status Chan ge Enable

0 Battery Dead Or Status Change management interrupt disabled.

1 If Battery Dead Or Status Change bit is a ‘1’, a management interrupt will occur.

Whenthis bt is a'l’, a managemet interrupt will occur when theCard Status Charge regiger’s
BatteryDead Or Status Change bit ($&# 0: Battery Dead Or Status Change” on p&dgis a
‘1. This allowsmanagement interrupts to be generated on chandggeinofthe BVD1/
-STSCHG-RI pin.

Bit 1: Batte ry Warning Enable

0 Battery Warning Change management interrupt disabled.

1 If Battery Warning Change bit is a ‘1’, a management interrupt will occur.

Whenthis bt is a‘l’, a managemet interrupt will occur when theCard Status Charge regider’s
Battery Warning Change bit (s&Bit 1: Battery WarningChange” on pagéb5) isa ‘1’. This allows
managemenhterrupts tobe generated oshangesn level of the BVD2/-SPKR/-LED pin. Thiit is
not valid in I/O Cad Interfacemode.

Bit 2: Ready Enable

0 Ready Change management interrupt disabled.

1 If Ready Change bit is a ‘1’, a management interrupt will occur.

Whenthis bt is a'l’, a managemet interrupt will occur when theCard Status Charge regiger’s
Ready Changbit (se€'Bit 1: Battery WarningChange” orpage55) is a‘1’. This allows
manaemer interrupts tobe generated on ltanges inlevel of the RDY/-IREQ pin.

Bit 3: Card Detect Enable

0 Card Detect Change management interrupt disabled.

1 If Card Detect Change bit is a ‘1’, a management interrupt will occur.

Whenthis bt is a'l’, a managemet interrupt will occur when theCard Status Charge regiger’s
Card DetecChange bi{see"Bit 3: CardDetect Change” on pad) is a'l’. This allows
manaemer interrupts tobe generated on learges inlevel o the -CD1 ad -CD2pins.
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Bits 7-4: Mana gement IRQ

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

IRQ disabled
Reserved
Reserved
IRQ3 (INTA#)
IRQ4 (INTB#)
IRQ5 (INTC#)
Reserved
IRQ7 (INTD#)
Reserved
IRQ9

IRQ10

IRQ11

IRQ12

Reserved

IRQ14 (This output can alternately be used as external clock input.)

IRQ15 (This output can alternately be used as ring indicate output.)

These bits determine which interrupt pin will be used for card status chenggement

interrunts.

7.7 Mapping Enable
Register Name: Mapping Enable Register Per: socket
Index: 06h Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1/0 Map 1 1/0 Map 0 Compatibility | Memory Map | Memory Map | Memory Map | Memory Map | Memory Map
Enable Enable Bit 4 Enable 3 Enable 2 Enable 1 Enable 0 Enable
RW:0 RW:0 R:0 RW:0 RW:0 RW:0 RW:0 RW:0
Bit 0: Memory Map 0 Enable
0 Memory Window Mapping registers for Memory Window 0 disabled.
1 Memory Window Mapping registers for Memory Window O enabled.
When tis bit is a‘1’, the MemoryWindow Mapping reistersfor Memory Window O are enabled
and the cortroller will respond to memoy accesses in the mmry spacedefined by those reisters.
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Bit 1: Memory Map 1 Enable

0 Memory Window Mapping registers for Memory Window 1 disabled.

1 Memory Window Mapping registers for Memory Window 1 enabled.

When this bitis a‘1’, the Memory Window Mapping registers fsdemory Window 1 arenabled
and the corroller will respond to memow accesses in the menvosace déined bv those raisters.

Bit 2: Memory Map 2 Enable

0 Memory Window Mapping registers for Memory Window 2 disabled.

1 Memory Window Mapping registers for Memory Window 2 enabled.

When thishitis a‘l’, the Memory Window Mappig regigers fa Memory Window 2 aresnabled
and the cortroller will respond to memoy accesses in the menymspace déned by those reisters.

Bit 3: Memory Map 3 Enable

0 Memory Window Mapping registers for Memory Window 3 disabled.

1 Memory Window Mapping registers for Memory Window 3 enabled.

When this bitis a‘1’, the Memory Window Mapping registers fibemory Window 3 arenabled
and the cortroller will respond to memow accesses in the menvosace déined by those raisters.

Bit 4: Memory Map 4 Enable

0 Memory Window Mapping registers for Memory Window 4 disabled.

1 Memory Window Mapping registers for Memory Window 4 enabled.

When this bitis a‘1’, the Memory Window Mapping registers fsdemory Window 4 arenabled
and the corroller will respond to memow accesses in the menvosace déined bv those raisters.

Bit 6: I/O Map 0 Enable

0 1/0 Window Mapping registers for I/O Window 0 disabled.

1 1/0 Window Mapping registers for I/0O Window 0 enabled.

When thishit is a‘1’, the /0O Window Mappingregistes for I/O Window 0 are pabled andthe
contoller will regpond to I/O accessés the I/O pacedefined by thosereqisters.
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Bit 7: 1/0 Map 1 Enable

Datasheet
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0

1/0 Window Mapping registers for I/O Window 1 disabled.

1

1/0 Window Mapping registers for I/O Window 1 enabled.

When this bit is 41", the I/O Window Mapping registers for I/O Window 1 are enabled and the

controller will respond tol/O accesses in tHEO stace déinedbv thosereaisters.
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8.0 I/O Window Ma pping Registers
Caution: Be suethat thel/O windowsdo not map to the Base Address Gregister programmed at ofset 10h.
8.1 I/O Window Control
Register Name: 1/0 Window Control Register Per: socket
Index: 07h Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Timing Compatibility | Auto-Size /O | /O Window 1 Timing Compatibility | Auto-Size I/O | I/O Window 0
Register Bit Window 1 Size Register Bit Window 0 size
Select 1 Select 0
RW:0 RW:0 RW:0 RW:0 RW:0 RW:0 RW:0 RW:0
Bit 0: 1/0 Window 0 Size
0 8-bit data path to 1/0O Window 0.
1 16-bit data path to I/O Window 0.
When bit 1if this register is a ‘0’, this bidetamines the wdth of the data patfior /O Window 0
accesse® the cad. Whenbit 1 is a'1’, this hit is ignored.
Bit 1. Auto-Size I/O Window 0
0 1/0 Window 0 Size (see bit 0 of this register) determines the data path for I/O Window 0 accesses.
1 The data path to I/O Window 0 is determined by the -I01S16 level returned by the card.
This bit controls the method that thédth of the datgpath forl/O Window 0 accesses thecard is
determined. Note thathen this bit is a1’, the -IOIS16 signal (seBable 2 determines the width of
the dati path to the card
Bit 3: Timin g Register Select 0
0 Accesses made with timing specified in Timer Set O registers.
1 Accesses made with timing specified in Timer Set 1 registers.
This bit determineshe access timing specificati¢ffiming Registers” on pag&7) for I/O
Window O.
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Bit 4: 1/O Window 1 Size

0 8-bit data path to 1/O Window 1.

1 16-bit data path to I/O Window 1.

Whenbit 5 of thisregiste is a‘0’, this bit detemines the wdth of the data patfor /O Window 1
accesses th¢ cad. Whenbit 5is a'l’, thishbit is ignored.

Bit 5: Auto-Size I/O Window 1

0 1/0 Window 1 Size (see bit 4 of this register) determines the data path for /O Window 1
accesses.

1 The data path to I/O Window 1 will be determined based on -101S16 returned by the card.

This bit controlsthemethod that the width of the data path for Wihdow 1 accesses to the card is
determined. Note that when thig is a‘1’, the -lI0IS16 signal (Table 3 determines the width of the
data path to the card. This hiust be set to ‘4’ for correct ATA mode operatiofisee’ATAMode
Oneratin” on nane 91).

Bit 7: Timin g Register Select 1

0 Accesses made with timing specified in Timer Set 0.

1 Accesses made with timing specified in Timer Set 1.

This bit determines the access timing specification‘{(Beeing Registers” on pag87) for I/O
Window 1.

8.2 System |/O Map 0-1 Start Address Low
Register Name: System | /O Map 0-1 Start Address Low Register Per: socket
Index: 08h, OCh Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Start Address 7-0
RW:00000000
There are twaeparate System 1/O Map Start Address Low registers, each with identical fields.
These reisters arelocated at the followia indexes:
Index (Socket A) §stem /O Map Start Address Low
08h System I/O Map 0 Start Address Low
0Ch  System I/O Map 1 Stat Address Low
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Bits 7-0: Start Address 7-0

Thisregister containthe least-significant byte d¢iie address thapecifies where in the I/O space
thecorrespondind/O map will beginl/O accessethat are equal or aboteis addresand equal or
below thecorresponding System 1/0O Map End Address bélmappedhto thel/O space of the
corresnaondina PCMCIA card

The mos-significant byte is locatd in the System I/O Map 0-1 Start Address High register.

8.3 System I/O Map 0-1 Start Address Hi gh

Register Name: System 1/0 Map 0-1 Start Address High Register Per: socket

Index: 09h, ODh Register Compatibility Type: 365
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Start Address 15-8

RW:00000000

There are two separafystem I/OMap Start Address High registers, each wdgntical fields.
These raisters are locate at thefollowina indexes:

Index (Socket A) §stem I/O Map Start Address High
09h System I/OMap 0Start Addres$ligh
0ODh  System VYO Map 1 Sart AddressHigh

Bits 15-8: Start Address 15-8

Thisregiste contains the mossignificart byte o the Stat Address. See the descriptiohtbe Star
Address field associated witits 7-0 of theSystem /O Map 0-1 Start Address Low register.

8.4 System |/O Map 0-1 End Address Low
Register Name: System /O Map 0-1 End Address Low Register Per: socket
Index: OAh, OEh Register Compatibility Type: 365
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

End Address 7-0

RW:00000000

There are two separafystem I/OMap End Address Low registers, eaeith identical fields.
These raisters are locate at thefollowina indexes:

Index (Socket A) §stem I/O Map End Address Low
0Ah  Systeml/O Map0 End Addres&ow
OEh System1/O Map 1 End Address_ow
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Bits 7-0: End Address 7-0

This register contains the least-significant byte of the address thaiepeditre in the 1/0 space
the corresponding I1/0 map will end. 1&2cesses that are equal or betbis address and equal or
above thecorresponding System I/O Map Staddress will be mapped into the 16pace othe
corresponding PCMClA&ard.

Themost-signiicantbyte is locatedri the System I/O Map 0-1 End AddressHigh regiger.

8.5 System |/O Map 0-1 End Address Hi gh

Register Name: System | /O Map 0-1 End Address High Register Per: socket

Index: 0Bh, OFh Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

End Address 15-8

RW:00000000

There are twoseparate Syam I/O Map Ehd AddressHigh registers, eab with identical fields.
These raisters arelocated at the followia indexes:

Index (Socket A) §stem I/O Map End Address High
0Bh  System I/O Map 0 End Address High
OFh System /O Map 1 End Address Hgh

Bits 15-8: End Address 15-8

This register contains thenog-significant byte d the Ehd Address.See he descriptio of the End
Address fieldassociated withits 7-0of the System I/O Map 0-1 End Address Law register.

8.6 Card I/O Map 0-1 Offset Address Low

Register Name: Card I/0 Map 0-1 Offset Address Low Register Per: socket

Index: 36h, 38h Register Compatibility Type: ext.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Offset Address 7-1 ot
RW:0000000 RW:0
NOTE:
1. This bit must be programmed to ‘0’.

There are twaeparate Card 1/0 Map Offset Addréssv registers, each with identical fields.
These reisters arelocated at the followia indexes:
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8.7

Index (Socket A) Card I/O Map Offset AddressLow
36h Card I/0 Map 0 Offset Address Low
38h Cad /0O Map 1 Offset Address Low

Bits 7-1: Offset Address 7-1

Thisregister catains the least-sigificant byte d the quantity thiewill be addel to the g/stem1/O
addess thatetemines wherén the PCMCIA cad's I/O map the I/O access will oceu

The mos-significant kyte is locatd in the Card 1/0 Map 0-1 Offset Address Hgh regiger.

Card 1/0 Map 0-1 Offset Address Hi gh

Register Name: Card I/0O Map 0-1 Offset Address High Register Per: socket
Index: 37h, 39h

Register Compatibility Type: ext.

Bit 7

Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Offset Address 15-8

RW:00000000
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There are two separa@ard I/O Map Offset Address High registers, eaith identical fields.
These raisters are locate at thefollowina indexes:

Index (Socket A) Card I/O Map Offset AddressHigh
37h Card I/0 Map 0 Offset Address High
39h Cad /O Map 1 Offset Address Hih

Bits 15-8: Offset Add ress 15-8

Thisregider catains the mog-significant byteof the Offset Address.Seethe descriptia of the
End Address field associadewith bits 7-1 d theCard I/O Map 0-1 Offset AddressLow register.
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9.0

Memory Window Ma pping Registers

Thefollowing informationabout the meory map wndows isimportant:

¢ Thememory window mappingegistersdeterminevhere in the PClI memory space and PC
card memory space accesggél occur. There are five memory windows that can be used
independently.

* Thememory windowsare enabled and disablading theMapping Enable register (see
“Mapping Enable” on pagg?).

* To specify wherén the PCI space a memory window is mapped, start andddrdsseare
specified A memory window iselected whenever the appropriate Memory Map Enable bit
(see"Mapping Enable) is set and the following conditions are true:

— ThePCl address is greater thanegual to the appropriatgystem MemoryMap Start
Addressregister (seéSystem Memory Map 0-4 Start Address Low” on pége

— ThePCl address is less than or equethe appropriat€&ystem Memory MapEnd
Addressregister (se€System Memory Map 0-4 End Addrelssw”).

— The System Memory Map Upper Addresgegister (se€System Memory Ma®-4
Upper Address” on page) is equal to the upper PCI address.

¢ Startand end addresses are specified with PCI Address bits 31-12ethibie minimum size of
a memory window to 4Koytes.Memory windowsare specified in thePCl memory address
space.

* To ensure proper operatiamne of the memory windows camerlap in the PCI address
space.

9.1 System Memor y Map 0-4 Start Address Low
Register Name: System Memory Map 0-4 Start Address Low Register Per: socket
Index: 10h, 18h, 20h, 28h, 30h Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Start Address 19-12
RW:00000000
There are five separate System Memory Map Start Addressdgigters, each with identical
fields. Thesereaisters ae locatel at the followina indexes:
Index (Socket A) §stem Memory Map Start Address Low
10h System Memory Map Start Address Low
18h System Memory Maft Start Address Low
20h System Memory Mag Start Address Low
28h System Memory Ma@ Start Address Low
30h System Memay Map 4 Sart Address Low
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Bits 7-0: Start Address 19-12

Thisregister containthe least-significant byte d¢ifie address thapecifies where in the memory
space the corresponding memory map will begin. Memory accessesetegfual oabove this
address and equai below the corresponding System Memory Map End Addresbeavithapped
into thememory space of the corresponding PCMCIA card.

The mos-significantfour bits are locatedn the System Memory Map 0-4 Start Address High
register.

9.2 System Memor y Map 0-4 Start Address Hi gh
Register Name: System Memory Map 0-4 Start Address High Register Per: socket
Index: 11h, 19h, 21h, 29h, 31h Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Window Data | Compatibility
Size Dit Scratchpad Bits Start Address 23-20
RW:0 RW:0 RW:00 RW:0000
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There are fiveseparate System Memory M&gart Address High registers, each with identical
fields. These raisters arelocated at théollowina indexes:

Index (Socket A) §stem Memory Map Start Address High
11h System Memory Map 0 Stafiddress High

19h System Memory Map 1 Sta#tddress High

21h System Memory Map 2 Stattddress High

29h System Memory Map 3 Staftddress High

31h System Meamory Map 4 Sart Address Hgh

Bits 3-0: Start Address 23-20
Thisfield contains the most-significant four bits of the Start Addr@ss.the description of the

Start Addres$ield associated with bits 7-0 of tiSystem Memory Map 0-4Start Address Low
register.

Bit 7: Window Data Size

0 8-bit data path to the card.

1 16-bit data path to the card.

This bit deteminesthe datagpath size to theard.
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9.3 System Memor y Map 0-4 End Address Low
Register Name: System Memory Map 0-4 End Address Low Register Per: socket
Index: 12h, 1Ah, 22h, 2Ah, 32h Register Compatibility Type: 365
Bit 7 Bit 6 Bit 6 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

End Address 19-12

RW:00000000

There arefive separate Stam Memory Map Ed Address Lowregigers, each withdentical fields.
These reisters arelocated at the followia indexes:

Index (Socket A) §stem Memory Map End Address Low
12h System Memory Map End Address Low
1Ah  System Memory Mafi End Address Low
22h System Memory Mag@ End Address Low
2Ah  System Memory Map End Address Low
32h System Memay Map 4 End Address Low

Bits 7-0: End Address 19-12

This register contains the least-significant byte of the address thaiep®aditre in the memory
space the corresponding memory map will end. Memory accesses that are equaV tibel
address and equal or above terespondingystemMemory Map StartAddress willbe mapped
into the menarv snace of the corresnondina FCMCIA card.

Themodg-significantfour bitsare locatd in the System Memory Map 0-4 End Address Hgh

register.
9.4 System Memor y Map 0-4 End Address Hi gh
Register Name: System Memory Map 0-4 End Address High Register Per: socket
Index: 13h, 1Bh, 23h, 2Bh, 33h Register Compatibility Type: 365
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Card Timer Select Scratchpad Bits End Address 23-20
RW:00 RW:00 RW:0000

There are five separate System Memory Map End Address High registérgjitbadentical
fields. Thesereaisters ae locatel at the followina indexes:

Index (Socket A) System Memory Map End Address High
13h System Memory Map End Address High
1Bh  System Memory Mag End Address High
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23h System Mamory Map 2 Erd Address High
2Bh  System Memory Map 3 End Address High
33h System Mamory Map 4 End Address Hgh

Bits 3-0: End Add ress 23-20

This field contains thenost-significanfour bits of theEnd AddressSee thelescription of thé&nd
Address field associated with bits 7-0 of Syestem Memory Map0-4 End Address Lowregister.
Note that theipper memonrpaddresses are stored in Bystem Memory Map Upper Address
register.

Bits 7-6: Card Timer Select

00 Selects Timer Set 0.
01 Selects Timer Set 1.
10 Selects Timer Set 1.
11 Selects Timer Set 1.

This field selects thémer set. Timer Set 0 and 1 retetvalues compatible with standard PCI and
three-wai-state wcles(see“Setun Timina 0-1" onpace 87).

9.5 Card Memor y Map 0-4 Offset Address Low
Register Name: Card Memory Map 0-4 Offset Address Low Register Per: socket
Index: 14h, 1Ch, 24h, 2Ch, 34h Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Offset Address 19-12

RW:00000000
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Thereare five separate Cakdemory MapOffsetAddress Low registers, each wittentical fields.
These raisters are locate at thefollowina indexes:

Index (Socket A) Card Memory Map Offset address Low
14h Card Memory Maf® OffsetAddress Low
1Ch  Card Memory Mafd OffsetAddress Low
24h Card Memory Maj2 OffsetAddress Low
2Ch  Card Memory Ma8 OffsetAddress Low
34h Cad Memay Map 4 Offseé Address Low

Bits 7-0: Offset Address 19-12
Thisregister containthe least-significant byte die quantity that will badded to theystem

memory address that determines wherdénPCMCIA card’s memorgnap the memory access
will occur.
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9.6

Themodg-significant sixbits arelocated inthe Card Memory Map 0-4 OffsetAddress High
register.

Card Memor y Map 0-4 Offset Address Hi gh

Register Name: Card Memory Map 0-4 Offset Address High Register Per: socket
Index: 15h, 1Dh, 25h, 2Dh, 35h Register Compatibility Type: 365

Bit 7

Write Protect

RW:0

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

REG Setting Offset Address 25-20

RW:0 RW:000000

Datasheet

There are five separate Caviiimory Map Offset Address High registers, each vdéntical
fields. Theseredisters ae locate at the followina indexes:

Index (Socket A) Memory Map Address Offse High
15h Card Memory Map 0 Offset Address High
1Dh  Card Memory Map 1 Offset Address High
25h Card Memory Map 2 Offset Address High
2Dh  Card Memory Map 3 Offset Address High
35h Cad Memoy Map 4 Offset Address Hgh

Bits 5-0: O ffset Add ress 25-20
This field contains the most-significant six bits of the Offset Addresstt&edescription of the

Offset Addresdield associated with bits 7-0 of ti@ard Memory Map 0-4 Offset Address Low
register.

Bit 6: REG Setting

0 -REG (see Table 2 on page 18) is not active for accesses made through this window.

1 -REG is active for accesses made through this window.

Thisbit determines whethheREG (Table 2 is active for accesses madertiugh this wirlow. Cad
Information Structur€CIlS) mamory is accessedybsetting this bit to a'1'.

Bit 7: Write Protect

0 Writes to the card through this window are allowed.

1 Writes to the card through this window are inhibited.

This bitdeteemines whethewrites to the cad through this window are allowed.
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10.0 Extension Re gisters
10.1 Misc Control 1
Register Name: Misc Control 1 Register Per: socket
Index: 16h Register Compatibility Type: ext.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Inpack _ Speaker Pulse System Manzlé;lz;ent Ve 3.3V Multimedia
Enable Scratchpad Bits Enable IRQ Interrut cc Enable
RW:0 RW:00 RW:0 RW:0 RW:0 RW:0 RW:0
Bit 0: Multimedia Enable
0 Socket address lines are normal.
1 Socket address lines A[25:4] are high-impedance.
Thisbit tristates socket addrelases A[25:4]. All other aspectsf the socket araot affected by
this bit.
Note: Bit 7 in the Extended register 25hthe Misc Control 3 regider mus besd to a‘l’ for this bi to

enable tristatig of addresslines[25-4].

Bit 1: Ve 3.3V
0 -VCC_5 activated when card power is to be applied.
1 -VCC_3 activated when card power is to be applied.

This bitdeterminesvhich output pin is usetb enable/ ¢ power tothe socketvhen card power is

applied; this bit is useith conjunction with bits 5-4 ahe Power Control register(see“Power
Contral” AN nzne BN

Bit 2: Pulse Mana gement Interru pt

0 Interrupts are passed to the IRQ[XX] pin as level-sensitive.
1 When an interrupt occurs, the IRQ[XX] pin is driven with the pulse train shown in Table 12 and
allows for interrupt sharing.

This bit selects Level or Pulse mode operatidrihe IRQ[XX] pin (seeTable 1on pagel5). Note
that a clock mudte present on PCI_CL&r IRQ14/EXT_CLK for pulsed interrupts to work. Refer to
“Svstem Interrunt Timina” on naae 100 for more informétion an interruot timina.
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Figure 12. Pulse Mode Inte rrupts

IRQ[XX]

Driven hi gh

HI-Z

Driven low

HI-Z = high imped ance

HI-Z

10.2

Bit 3: Pulse S ystem IRQ

0 Interrupts are passed to the IRQ[XX] pin as level-sensitive.

allows for interrupt sharing.

1 When an interrupt occurs, the IRQ[XX] pin is driven with the pulse train shown in Figure 12 and

This bit selects Leel or Pulsemode @eratian of the IRQ[XX] pins (seeTable 1 orpage 15).

Bit 4: Speaker Enable

0 SPKR_OUT* is three-stated.

1 SPKR_OUT* is driven from the XOR of -SPKR from each enabled socket.

This bitdetemines whethethe cad -SPKRpin will drive SPKR OUT* (seeTable 3.

Bit 7: Inpack Enable

0 -INPACK pin (see Table 2) ignored.

1 -INPACK pin used to control data bus drivers during I/O read from the socket.

The-INPACK function is notapplicable in PCI bus environments. This bit is provided for
badkward-conmatibilitv. Its settirm has no &ect an operations 6 the VG-PD6729.

FIFO Control

Index: 17h

Register Name: FIFO Control

Register Compatibility Type: ext.

Register Per: socket

Bit 7

FIFO Status /
Flush FIFO

RwW:1

Bit 6 Bit5 Bit 4 Bit 3

Scratchpad Bits

RW:0000000

Bit 2

Bit 1

Bit 0

Datasheet
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Afiphys)

Bit 7: FIFO Status / Flush FIFO

Value 1/0 Read I/0 Write
0 FIFO not empty No operation occurs (default at reset)
1 FIFO empty Flush the FIFO

This bit controlsFIFO operation and reports FIFO status. When this bit isel’ during write
operations, all data ithe FIFOis lost. During read operations, when thisibia'1’, the FIFO is
emrtv. Durina read meraticns when this bit is Q' the FIFO hasvalid déta.

Thisbit is used to ensure tif@FO is empty before changing any registers; registers shoulienot
modified while the wite FIFO is nbenmtv.

FIFO contents wilbe log whenever any of thefollowing occur:
* RST# pin (Table ) isa‘0'.
* The card igemoved.

* Ve Power bit (seéBit 4: VCC Power” on pagé2) is programmedo a‘0’.

10.3 Misc Control 2
Register Name: Misc Control 2 Register Per: chip
Index: 1Eh Register Compatibility Type: ext.
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IRQ15/ Suspend Low-Power Ext |
RI_OUT* Reserved Reserved 5V Core Mgde Dynamic Cloc)(kegggble
Is Rl Out Mode
RW:0 RW:00 RW:0 RW:0 RW:0 RW:1 RW:0
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Bit 0: External Clock Enable

0 External clock is disabled; clocking of socket interfaces provided by PCI_CLK

1 IRQ14/EXT_CLK pin will be used as an external clock input to provide clocking of socket interface.

This bit determinesvhether the external cloaption is enabled. When geta‘l’, a clock supplied
to IRQ14/EXT_CLK will be internally divided by two and usedthe internal clockor the socket
interfaces. This feature facilitates PCMCIA transfer cycles when the PCI bus clock edttopp
conserve powelVhen set to &', the PCI_CLKinput is dividedby twoand used as the internal
clock, which drives the socket interfa@sdspecifies their timing.

Datasheet



/)
@ PCI-to-PC Card (PCMCIA) Host Controller — VG-PD6729

Datasheet

Bit 1: Low-Powe r Dynamic Mode

0 Clock runs always.

1 Normal operation, stop clock when possible.

This bitdetemines whetheLow-power Dynamic mode is eftded. Leaving this bit set to'1’
allowsautomaticreductian in power consumtion duing periods d inactivity.

Bit 2: Suspend Mode

0 Normal operation.

1 Stop internal clock, enable all Low-power modes, and disable socket access.

This bit enableSuspend mode. No registers other than this (index 1E) shouldtten whenin
Suspend mode should Mz expectedAccess cycles to cards in socketsraoeallowed in Suspend
made.

Bit 3: 5V Core
0 Normal operation: use when CORE_VDD pin is connected to 3.3 volts.
1 Selects input thresholds for use when 5.0 volts is connected to the PD6729 CORE_VDD pin.

This bit selects input teshold circuits. This bit must beset toa‘1l’ whenthe CORE_VDD piis
connected to 5.0 volts tprovide TTL-conmpatible input threshotls at card sdet.

Bit 7: IRQ15/RI_OUT* Is RI Out

0 Normal IRQ15 operation on the IRQ15/RI_OUT* pin.

1 IRQ15/RI_OUT* is connected to ring indicate pin on the system logic.

This bit determines the function tfe IRQ15/RI_OUT*pin. When thisit is set to al’, IRQ15/
RI_OUT* can be used to trigger restoration of system activity wheghatbilow change is
detecte on the BVD1/STSCHG-RI nin.
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10.4 Chip Information

Register Per: chip
Register Compatibility Type: ext.

Register Name: Chip Information
Index: 1Fh

Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

VG-PD6729 PC Card
Controller Identification
Level

VG-PD6729 Revision

R:11 R:nnnnnnnn?!

NOTE:
1. This read-only value depends on the revision level of the VG-PD6729 chip. A value of 21h/E1h indicates the chip uses
extended reaisters 34h-3Bh to indicate chip revision and features.

Bits 5-0: VG-PD6729 Revision

Thisfield identifies the revisiomf the corroller.

Bits 7-6: VG-PD6729 PC Card Controlle r

00 Second read after I/O write to this register.

11 First read after I/O write to this register.

This field identifies a VG-PD6729 device. After chip remetloing an I/Qwrite to this registethe

first read of this register will return a 11b. On the next read, #lid Will be 00b. This pattern of
toggling data on subsequent reads can bemsedftware to determine presence of a VG-PD6729 in
a system or tdetermineoccurrence of a device reset.

10.5 ATA Control
Register Name: ATA Control Register Per: socket
Index: 26h Register Compatibility Type: ext.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
" Scratchpad Speaker Is
A25/CSEL A24/M/S A23/VU A22 A21 Bit LED Input ATA Mode
RW:0 RW:0 RW:0 RW:0 RW:0 RW:0 RW:0 RW:0
Bit 0: ATA Mode
0 Normal operation.
1 Configures the socket interface to handle ATA-type disk drives.
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Note:

Datasheet

This bit reconfigures the particular et asanATA drive intaface. Refer t@able 11 o page 91
for PCMCIA socke pin définitions inATA mode.

Bit 1: Speaker Is LED Input

0 Normal operation.
1 The PCMCIA -SPKR pin will be used to drive LED_OUT* if Drive LED Activity Enable (see
Extension Control 1" on page 77) is set

This bit changes the function of the BVD2/-SPKR/-LED ¢ifable 2 from digital speakemput to
disk status LED input. Wheim 1/0 Card Interface mode @&TA mode, setting thiit to a‘l’
reconfiaures the BVD 2/-SPKR/-LED innput bin to serve & a-LED inout from thesocket.

This bit shoulde set to &0’ if i n Memary Card Interfacemode.

Bit 3: A21
In ATA mode, the value in this bit is applied to the ATA A21 pin and is vendor-spédéitain ATA

drive vendor-specificperformance enhancements beyond E€MCIA 2.1 standard can be
cantrolled throuah use of this hit. This bit has na haidware cantrol functicn wher notin ATA made

Bit 4. A22
In ATA mode, the value in this bit is applied to the ATA A22 pin and is vendor-spé@éitain ATA

drive vendor-specificperformance enhancements beyond #E@MCIA 2.1 standard can be
cantrolled throuah use of this hit. This bit has na haidware cantrol functicn wher notin ATA made

Bit 5: A23/VU
In ATA mode, the value in this bit is applied to the ATA A23 pin and is vendor-spe@éitain ATA

drive vendor-specificperformance enhancements beyond #E@MCIA 2.1 standard can be
cantrolled throuah use of this hit. This bit has na haidware cantrol functicn wher notin ATA mode

Bit 6: A24/M/S*
In ATA mode, the value in this bit is applied to the ATA A24 pin and is vendor-spédéitain ATA

drive vendor-specificperformance enhancements beyond E€MCIA 2.1 standard can be
cantrolled throuah use of this hit. This bit has na haidware cantrol functicn wher notin ATA made

Bit 7: A25/CSEL
In ATA mode, the value in this bit is applied to the ATA A25 pin and is vendor-spe@éitain ATA

drive vendor-specificperformance enhancements beyond #E@MCIA 2.1 standard can be
cantrolled throuah use of this hit. This bit has na haidware cantrol functicn wher noiin ATA made
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10.6 Extended Index
Register Name: Extended Index Register Per: socket
Index: 2Eh Register Compatibility Type: ext.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Extended Index

RW:00000000

This register cantrols which of thefollowing registers at inde 2Fhcanbe accessed:

Register Name at Index 2Fh Extended Index
Scratchpad 00h
Reserved 01h
Reserved 02h
Extension Control 1 03h
Reserved 04h
System Memory Map 0 Upper Address 05h
System Memory Map 1 Upper Address 06h
System Memory Map 2 Upper Address 07h
System Memory Map 3 Upper Address 08h
System Memory Map 4 Upper Address 09h
Reserved 0Ah
Misc. Control 3 25h
Mask Revision Byte 34h
Product ID Byte 35h
Device Capability Byte A 36h
Device Capability Byte B 37h
Device Implementation Byte A 38h
Device Implementation Byte B 39h
Device Implementation Byte C 3Ah
Device Implementation Byte D 3Bh

For informatian on howto accessheseregigers, see’'Host Accessto Registers” on page31.
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10.7 Extended Data
Register Name: Extended Data Register Per: socket
Index: 2Fh Register Compatibility Type: ext.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Extended Data
The data in his regiger allows theregigersindicatedby the Extended Indexregider tobe read
and written. The valuef this registeiis thevalue of theregister selected by tHextended Index
register.
10.7.1 Extension Control 1
Register Name: Extension Control 1 Register Per: socket
Index: 2Fh Extended Index: 03h Register Compatibility Type: ext.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R d Pull-Up Invert Invert Card LED Activity Auto Power Vce Power
eserve Management IRQ Qutput Enable Clear Lock
Control IRO Output
RW:00 RW:0 RW:0 RW:0 RW:0 RW:0 RW:0
Bit 0: Ve Power Lock
0 The V¢ Power bit (bit 4 of Power Control register) is not locked.
1 The V¢ Power bit (bit 4 of Power Control register) cannot be changed by software.
This bit can be used to prevent card drivers from overriti@gocket Services’ task of controlling
power to thecard. thuspreventiru situations where cards anewerad incorrectl.
Bit 1: Auto Powe r Clear
0 The V¢ Power bit (bit 4 of Power Control register) is reset to ‘0’ when the card is removed.
1 The V¢ Power bit (bit 4 of Power Control register) is not affected by card removal.
Bit 2: LED Activit y Enable
0 LED activity disabled.
1 LED activity enabled.
Datasheet
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Table 10.

Note:

This bit allowsthe LED_OUT?* pin to reflect any activityn the card. Whenever PCMCIA cycles
are inprocess to orrbm a cad in either socké LED OUT* will be active low.

Bit 3: Invert Card IRQ Output

0 The card IRQ is active-high.

1 The card IRQ is active-low and open-drain.

This bit changes the active-high, ISA-typard IRQ level to an active-lowpen-collectoputput
that conplies with PCI buseauirements.

Bit 4: Inve rt Management IRQ Out put

0 The management IRQ is active-high.

1 The management IRQ is active-low and open-drain.

This bit changes the active-high, ISA-typanagement IRQ level to an active-low, open-collector
output that canplies with PCI busreauirements.

Bit 5: Pull-U p Control

0 Pull-ups on VS2, VS1, CD2, and CD1 are in use.
1 Pull-ups on VS2, VS1, CD2, and CDL1 are turned off.

This bit turns off theull-ups onVS2, VS1, CD2, an€D1. Turning off theseull-ups can be used in
addition to Suspend mode to even further reduce paiven cards are inserted but no card
accessibility igequired. Even though power may or nmay still be applied, all pull-ups and their
associated inputs will be disabled.

Insertion @ removalof a cad cannad be detemined whenthis bit is set toa‘1’. Also, when acard is
already in the socket, a card detect interrupt will be genewdted this bitis changed from &’ to
‘1

10.7.2 System Memor y Map 0-4 Upper Address

Register Name: System Memory Map 0-4 . .

Upper Address . Reg|s't(.a.r Per: socket

Index: 2Fh Extended Index: 05h—09h Register Compatibility Type: ext.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 v0
Upper Address
RW:00000000
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These bits are used in comparing PCI Address bits 31-24 for each memory Windpwhese
bits are useth conjunction with theSystem Memory Map0-4 Start AddressandSystem
Memorv Man 0-4 End Address recisters.

10.7.3 Misc Control 3
Register Name: Misc Control 3 Register Per: socket
Index: 2Fh Extended Index: 25h Register Compatibility Type: ext.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Multimedia Multimedia
Arm Expand Reserved
R/W:0 R/W:0
Bit 6 — Multimedia Expand
0 Multimedia expand disabled.
1 Multimedia expand enabled.
This bit allows 24-bit video from the PC Calfithe Multimedia Armbit and Multimedia Enable bit
areboth set td1’, thisbit cause<CE2 and D[15:8] to be tristated ¢me 16-bit PCCardbus,and also
tristate: Al25:41.
10.7.3.1 Bit 7 — Multimedia Arm
0 Multimedia Arm disabled.
1 Multimedia Arm enabled.
No multimedia operationan takeplace withoufirst settingthis bit to‘1’; the bit provides an
overriding controimechanismBY setting only bi0 of index16h, theMultimedia Arm bitensures
that rrultimedia aneration is 1ot inacvertentlv set lv softwarear naint encblers.
10.8 Device Identification and Im plementation Scheme
There are four byte-wide registers with read-only dewif@mation, andour byte-wide read/ write
registers that contain specific system-implementation information. Thgisters are found in
revisionsof the VG-PD6729 that have thalue 21h/E1h ithe Chip Information register (index
1Fh).
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10.8.1 Mask Revision B yte

Register Name: Mask Revision Byte Register Per: chip
Index: 2Fh Extended Index: 34h Register Compatibility Type: ext.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 vO

Mask Revision

R:nnnnnnnn

Bits 7:0 — Mask Revision

These bitsndicate themask revisionof the device.

10.8.2 Product ID B yte

Register Name: Product ID Byte Register Per: chip
Index: 2Fh Extended Index: 35h Register Compatibility Type: ext.
Bit 15 | Bit 14 | Bit 13 | Bit 12 Bit 11 | Bit 10 | Bit 9 | Bit 8
Family Code Product Code
R:0 | R:0 | R:1 | R:0 R:0 | R:0 | R:0 | R:0

Bits 15:12 — Family Code
A valueof ‘2h’ indicates he VG-PD6729family.

Bits 11:8 — Product Code

These bit$ndicate theproduct code of thelevice within its famiy.
¢ Product Codes- VG-PD6729amily (Family Code 2h)

Oh VG-PD6729 PCI/PCMCIA Controller, dual isolated sockets, 208 pin

1h-Fh Reserved for future use for VG-PD6729 devices
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10.8.3 .Device Capability Byte A
Register Name: Device Capability Byte A Register Per: chip
Index: 2Fh Extended Index: 36h Register Compatibility Type: ext.
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
Per Skt LED RFU GPSTB
Capable RFU Slave DMA IDE Interface | # Sockets 1 # Sockets 0
R:0 R:0 R:1 R:0 R:0 R:0 R:0 R:1
Bit 23: Per-Socket LED
A ‘0’ indicates that the VG-PD6729 usesigle LED outputo indicate tatus m both sockets.
Bit 22: RFU (Reserved fo r Future Use)
Resevedfor future use.
Bit 21: GPSTB Capable
A value of‘1’ in this field is intended to indicate that the VG-PD6729 device suppereral-
purpose $robe.
Bit 20: RFU (Reserved fo r Future Use)
Resevedfor future use.
Bit 19: Slave DMA
A ‘0’ at this bit indicates thathe VG-PD6729 doesot act as aDMA slave.
Bit 18: IDE Interface
A value d ‘0" indicates hat this devicedoes not pruide a sepate IDE inteface. Notehat
PCMCIA-ATA drives ae sypported trough the PC Cadl interfaces a the VG-PD6729.
Bit 17:16: Numbe r of Sockets Supportable By Device
This bitfield is ‘0", indicatingthe VG-PD6729 supptstwo PCCard sockets.
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10.8.4 Device Capability Byte B
Register Name: Device Capability Byte B Register Per: chip
Index: 2Fh Extended Index: 37h Register Compatibility Type: ext.
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
Extended CLKRUN LOCK# CardBus
fe RFU (ZV) RFU (V) RFU (zV) RFU (CB) Support Support Capable
R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0
Bit 31: Extended De finitions
A valueof ‘0’ indicates thathere is no extetted definition. Desgiption of device capailities and
implementatims gops at etendel register 3Bh.
Bits 30:27: RFU (Reserved for Future Use)
Reservd for future use.
Bit 26: CLKRUN Su pport
A ‘0’ indicates that the VG-PD672®es not output a CLKRUN signal for tRE€I Mobile
Spec sanalina for cortrol of svystem clod turn on/turn df.
Bit 25: LOCK# Support
A ‘0’ indicates that the VG-PD672ies not spport operations ivolving the LOCK#
Bit 24: Cardbus Ca pable
A ‘0’ in this bit indicates thatlte VG-PD6729 doesot support Cadbus transfer cycles m PC Cads.
10.8.5 Device Implementation B yte A
g;tgeisAter Name: Device Implementation Register Per: chip
Index: 2Fh Extended Index: 38h Register Compatibility Type: ext.
Bit 39 Bit 38 Bit 37 Bit 36 Bit 35 Bit 34 Bit 33 Bit 32
RI_OUT H/W GPSTB B GPSTB A VS1/VS2 Slv. DMA Sockets Sockets
Wired Sus.Wired Wired Wired Wired Wired Present 1 Present 0
R/W:0 R/W:0 R/W:0 R/W:0 R/W:1 R/W:0 R/W:0 R/W:1
All bits o this byte ae real/write.
Device reset defaults are specific to each device. It is intendea BA&S write to this byte before
launching sockeservices would set these bits to reflect which features are suppottesi pstem
imolementatin.
page 82 Datasheet



Afiphus)

PCI-to-PC Card (PCMCIA) Host Controller - VG-PD6729

Bit 39: RI_ OUT Wired

A ‘1" indicates that in the systeimplementation, a pin on the device designatetRaOUT’ has
beenconnected to ring indicat@rcuitry. Socketservices must set register b 7 to a‘l’, thereby

enzlina this alternatwin definition as it hasbeen wired

A value of'1l’ implies thatin the system implementation, the RI_OUT*/IRQ4i5 is not
connected to the ISA buRQ15 line,but is instead connectéo anSMI-type system function

desianed to weke ur a svsterr on modem rina.

Bit 38: Hardware Suspend Wired

A ‘1’ indicates that irthe system implementationp@ on thedevice designated as a hardware
control of suspend for degwer saving halseen connected to system circuitry designed for power
management. Sindke VG-PD6729 haso hardwareuspend pin, thisit should remain cleared 10'.

10.8.6 Device Implementation B yte B
Register Name: Device Implementation . o
Byte B . Rgg{sfer Per: chip
Index: 2Eh Extended Index: 39h Register Compatibility Type: ext.
Bit 47 Bit 46 Bit 45 Bit 44 Bit 43 Bit 42 Bit 41 Bit 40
RF Rated VPP_VCC VPP 12V 5.0V VCC 3.3V VCC
RFU Sockets 1A Avail X.V Capable | Y.V Capable Capable Capable
R/W:0 R/W:1 R/W:0 R/W:1 R/W:0 R/W:0 R/W:1 R/W:1

Datasheet

Bit 47: RFU (Reserved fo r future use )

Resevedfor future use.

Bit 46: RF Rated Sockets

A valueof ‘1’ indicates that in the system implementation, the sodketss systemsredesigned to
handle cards that operate at radio frequencies like cellular fax/modem, pageksvalue of0’
indicates that theocketsn these systems anet designed to handle cards tbperateat radio
freauercies like cellular fax/maderr. naaes. ete

Bit 45: VPP_VCC 1A

Avalue d ‘1’ indicatesthat, in his implementation, the socket naleliver 1 A to each sdat's
VPP and VPP2pins when the VPP vaége is set to VCC.

Bit 44: VPP 12 V available

A value of'1’ indicates that VPP of 12 V is supported in this systemuaiue of'0’ indicates that a
VPP of 12 V is nosupported irthis system, meaning VPP voltages\UEC’ and OV are the only
proaramirina voltaaes available.
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Bit 43: X.V capable

A value of‘l’ indicates that X.X V voltage source is availabde the powering of PC cards in this
system. A valuef ‘0’ indicates that X.XV voltagesource is not available for the powering of PC
carcs in this svsiem

Bit 42: Y.V capable

A valueof ‘1’ indicatesthat Y.Y V voltage source is available ftite poweringof PC cards in this
system. A valuef ‘0’ indicates that Y.Y V voltage source is not available for the powering of PC
carcs in this svsiem

Bit 41: 5.0V capable

A valueof ‘1’ indicatesthat 5.0 V voltage souras available for thgpowering of PC cardsn this
system. A valuef ‘0’ indicates that 5.0/ voltagesource is not available ithis system, and that
the PC card sockets only operate at other available voltages indicated by Hits$43téms that
onlv stinnarted 5 V cards <et hit 41 ta ‘1" and clear hits 43 42 anc 40ta ‘(.

Bit 40: 3.3V capable

A valueof ‘1’ indicatesthat 3.3 V voltage sourds available for thgpowering of PC cardsn this
system. A valuef ‘0’ indicates that 3.3/ voltagesource is not available for thewering of PC
cards in this system. System designs thgaport both 3.3 and 5.0 V cards set bitsltand clear
bits 43 and 42 t®'.

10.8.7 .Device Implementation B yte C
g;/et%isct:er Name: Device Implementation Register Per: chip
Index: 2Fh Extended Index: 3Ah Register Compatibility Type: ext.
Bit 55 Bit 54 Bit 53 Bit 52 Bit 51 Bit 50 Bit 49 Bit 48
RFU RFU (zV) RFU (ZV) Port B Wired ZV Port A
. SPKR Wired Per Skt LED LED Wired
Wired
R/W:0 R/W:0 R/W:0 R/W:0 R/W:0 R/W:1 R/W:0 R/W:0
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Bits 55:53 — RFU (Reserved fo r future use)

Reservd for future use.

Bit 52 — ZV Port B Wired

A valueof ‘1’ indicates thain the particular sytem implanentation Soket B is wiral for ZV
operation. Avalue d ‘0’ indicates that Sdet B is not wiedfor ZV operation.

Bit 51 — ZV Port A Wired

A valueof ‘1’ indicates thain the particular syem implanentation Soket A is wired for ZV
operation. Avalue d ‘0’ indicates that Sdet A isnot wiredfor ZV operation.
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Bit 50 — SPKR Wired

A value d ‘1’ indicatesthat in theparticula system implementatioa speakeis connectd to the
SPKR_OUT pin. A valueof ‘0’ indicatesthat a peake is not connectd to the SPKROUT pin.

Bit 49 — Per Skt LED

A value of‘1’ indicates thatin the particular system implementation there are separate status LEDs
for each sockebeing controlled by thelevice. This bitshould remaircleared to'0’ as the VG-
PD6729 supports a single statuED.

Bit 48 — LED Wired

A value of‘'1l’ indicatesthat in theparticularsystem implementation a status LEBs been
connected to the LED_OUT# pin. A value'@findicates that a status LED is not connected in this
svsterr imolementatin.

10.8.8 Device Im plementation B yte D
Register Name: Device Implementation . o
Byte D . Re.glls.ter Per: chip
Index: 2Fh Extended Index: 3Bh Register Compatibility Type: ext.
Bit 63 Bit 62 Bit 61 Bit 60 Bit 59 Bit 58 Bit 57 Bit 56
RFU Clk Opt. LOCK# CLKRUN
Wired RFU RFU RFU RFU Wired Wired
R/W:0 R/W:0 R/W:0 R/W:0 R/W:0 R/W:0 R/W:0 R/W:0
10.8.8.1 Bit 63 — RFU (Reserved for future use)
Resevedfor future use.
Bit 62 — Clk Opt. Wired
A value of‘'1’ indicatesthat in theparticularsystem implementation an external clock has been
wired to the VG-PD6729 EXT_CLK pin. A value & indicates that an external clock being
connected.
Bits 61:58 — RFU (Reserved for future use )
Resevedfor future use.
Bit 57 — LOCK# Wired
Avalue d ‘1’ indicatesthat the syeem the sytem implementationprovides a LO®# signal to a
device. Since the VG-PD6729 does not implenhi&€K#, this bitshouldremaincleared td0'.
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Bit 56 — CLKRUN Wired

A valueof ‘1’ indicates thathe system implementation wires a CLKRUN signal to a device’s
CLKRUN pin. supports CLKRUN protocol. Since the VG-PD6729 da#favea CLKRUN pin,

this bit chould reman cleared t‘0'.

10.8.9 External Data (Index 6Fh)

Register Name: External Data Register Per: chip
Index: 6Fh Extended Index: OAh Register Compatibility Type: ext.
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Socket B Socket B Socket A Socket A
R d
eserve VS2 Input VS1 Input VS2 Input VS1 Input
RW:0000 R:0 R:0 R:0 R:0

10.8.9.1 Bits 3-0: Socket A/B VS1/ VS2 Input

These bits indicatthe values of the four voltage sense pins (two for each socket). Theseavalues
used tadeterminethe aeratim voltace capabilities of aninsated cad.
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11.0 Timin g Registers

Thefollowing informationabout the timig registers is impaant:

¢ All timing registers takeffect immediately and should only be changed when the RIFO
empty (seéFIFO Control” on pagé&'l).

* Selection of Timer Set 6r Timer Setl registersets is controlled byO Window Control,
bits 3 and 7 (see“Bit 3: Timing Reyister Select 0” m page 60).

11.1 Setup Timing 0-1

Register Name: Setup Timing 0-1 Register Per: socket
Index: 3Ah, 3Dh Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Setup Prescalar Select Setup Multiplier Value

RW:00 RW:000001

There are twaeparate Setup Timing registers, each with identical fi€lisse registers are
located at the followina indexes:

Index (Socket A) Setup Timing
3Ah  Setup Timing O
3Dh  Setup Timing 1

TheSetup Timing register for each timer set conthals/ long aPCMCIA cycle’s command (that is,
-OE, -WE, -IORD, -IOWR;seeTable 2 on pagé8) setuptime will be, in termsof the number of
internal cock cvcles.

Theoverall command setup timig lengh S is programed Ly selectirg a 2-bit prescalirg value

(bits 7-6 ofthis register) representing weights1gfl6, 256, or 4096and then selecting multiplier
value (bits 5-0) towhich that prescalar iswltiplied to producethe overall command setup timing
length accading to thefollowing formula:

S = (Npres > Nyg) +1

Thevalue of S, representirthe number o€lock cycles for command setup,then multipliedby
the clock period of thinternal clock drivinghe PC card sockéatterface to determine the actual
commandsetup time (se?CMCIA Bus Timing Calculations” on pade1 for further discussion).

Bits 5-0: Setup Multiplie r Value

This field indicatesn integer valudl,, from O to 63; it is combined with a prescalar valoies
7-6) to contol the lemth o setyp time before a conmard becomesctive.
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Bits 7-6: Setup Prescalar Select

00 Npres = 1
01 Npres = 16
10 Npres = 256
1 Npres = 4096

Thisfield chooses one of four prescalaluesN,sthatare combined witlthe value of th&etup
Multi plier Value(bits 5-0 to cortrol the lergth oFf) setp time bdorea commandecomes active.

11.2 Command Timin g 0-1
Register Name: Command Timing 0-1 Register Per: socket
Index: 3Bh, 3Eh Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Command Prescalar Select Command Multiplier Value
RW:00 RW:000101/010100%
NOTE:
1. Timing set 0 (index 3Bh) resets to 5h, providing a 300-ns hominal PC card command width useable for support of ‘250-ns’ PC
cards. Timing set 1 (3Eh) resets to 14h, providing a 900 ns nominal PC card command width.

There are two separaBommandTiming registerseach with identicafields. These registers are
located at théollowina indexes:

Index (Socket A)Command Timing
3Bh  Command Timind)
3Eh CommandTiming 1

The Commad Timing regiger for each timer set controls how lpa PCMCIA cycle’s commad
(that is, -OE, -WE;IORD, -IOWR; se€Table 2on pagel8) active time will be, intermsof the
number of intenal clok cycles.

The overall commathtiming length C is programmedby selectinga 2-bit prescalingralue pits 7-6
of this register) representing weights of 1, 16, 256, or 4096, anddextinga multiplier value
(bits 5-0) to which that prescalar is multipliedgooduce the overall command timing length
accading to thefollowing formula:

C = (Npres >< Nyg) +1
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The value of Crepresenting the number of clock cycles for a command, is then multiplida by t
clock periodof the internalclock driving the PCcard interface taletermine the actual command
active time isee “PCMCIA Bus Timina Calculations” on nzoe 101 for further discussion).
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11.2.0.1 Bits 5-0: Command Multiplie r Value
This field indicatesn integer valud\, 5 from 0 to 63; it is combined with a prescalar valies
7-6) to cortrol the lemth that acommand is active.
Bits 7-6: Command P rescalar Select
00 Npres =1
01 Npres = 16
10 Npres =256
1 Npres = 4096
This field chooses one &ur prescalavaluesNpesthatare combined with the value of the
Commam Multiplier Value(bits 5-0 to cortrol the length tha a command is active.
11.3 Recovery Timing 0-1
Register Name: Recovery Timing 0-1 Register Per: socket
Index: 3Ch, 3Fh Register Compatibility Type: 365
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Recovery Prescalar Select Recovery Multiplier Value
RW:00 RW:000000
There are twoseparate Recoverming regigers,each with idetical fields. These mgisters are
located at théollowing indexes:
Index (SocketA) Recover Timing
3Ch  Recovery Timind
3Fh Recovey Timing 1
TheRecaorery Timing regiger for each time set contols how longa PCMCIA cycle’s cormand
(that is, -OE, -WE, -IORD, -IOWR; séable J recovery time wilbe, in terms ofthe number of
internal clodk cycles.
The overall command recovery timirigngth R is programmed by selecting a 2-bit prescaling
value (bits 7-6 ofthis register) representingeightsof 1, 16, 2560r 4096, and then selecting a
multiplier value (bits 5-0) to which that prescalamultiplied to produce theverall command
recovery timing length according to the following formula:
R = (Npres > Nya) +1
Thevalue of R, representing the number of clock cycles for command recsvérgnmultiplied
by the clock period of the internal clock drivitige PC card interface to determine the actual
commandecovery time (sePCMCIA Bus Timing Calculations” opagel01for further
discussion).
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Bits 5-0: Recovery Multiplie r Value

Thisfield indicates an integesalueN, 5 from 0 to 63;it is combinedwith a prescalavalue (bits
7-6) to contol the lergth of recovery time after a commaad is actve.

Bits 7-6: Recovery Prescalar Select

00 Npres = 1
01 Npres = 16
10 Npres = 256
1 Npres = 4096

Thisfield chooseoneof four prescalar valug¥pesthat are combined witthe valueof the
RecoveryMultiplier Value (bits5-0) to controthe length ofecovery timeafter a command is

active.
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ATA Mode O peration

TheVG-PD672%ardinterfaces cabe dynamically configured wupport a PCMCIA-compatible
ATA disk interface (commonly knowas‘IDE’) instead othe standard PCMCIA caidterface.
Disk drivesthat can be made mechanically-compatible with PCMCIA card dimensionisusan

onerate thatiaoh the socket 1sina the ATA elecrrical interface

Configuring a socket to support ATA operatidmanges the function of certain caatket signals to
supportthe needs of th&TA disk interface.Table 11 on pag81 lists each interface pin and its
function when a VC-PD672¢ cardsocket isaneratira in ATA mode

All register functions of the VG-PD6729 are available in ATA mode, includoaket power
control, interface signal disabling, and carithdow control. No memory operations are allowed in

SE((::k'\gtcl‘kiAn P(img:gfeard ATA Interface

Number Function Function
35 Ground Ground
36 -CD1 -CD1
37 D11 D11
38 D12 D12
39 D13 D13
40 D14 D14
41 D15 D15
42 -CE2 Cs1*
43 VS1 VS1
44 -IORD -IORD
45 -IOWR -IOWR
46 Al7 nlc
47 A18 n/c
48 Al9 nlc
49 A20 n/c
50 A21 nlc
51 vCcC vCcC
52 VPP2 nic
53 A22 n/c
54 A23 vu
55 A24 M/S*
56 A25 CSEL
57 VS2 VS2

NATA mode.
Table 11. ATA Pin Cross-Reference (Sheet 1 of 2)
Number Function Function

1 Ground Ground
2 D3 D3

3 D4 D4

4 D5 D5

5 D6 D6

6 D7 D7

7 -CE1l CSo*
8 A10 nic

9 -OE Always low
10 All nic
11 A9 CS1*
12 A8 nic
13 A13 nic
14 Al4 n/c
15 -WE nic
16 -IREQ IREQ
17 VCC VCC
18 VPP1 nlc
19 A16 nic
20 Al15 nic
21 Al12 nic
22 A7 nic
23 A6 nic

NOTE:
1. Not supported by the PD6729.
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Table 11. ATA Pin Cross-Re ference (Sheet 2 of 2)

Number Function Function Number Function Function

24 A5 nic 58 RESET RESET*
25 A4 n/c 59 -WAIT IOCHRDY
26 A3 nlc 60 -INPACK DREQ?!
27 A2 A2 61 -REG DACK* 1
28 Al Al 62 -SPKR LED*
29 A0 A0 63 -STSCHG PDIAG* !
30 DO DO 64 D8 D8
31 D1 D1 65 D9 D9
32 D2 D2 66 D10 D10
33 -10I1S16 -l01S16 67 -CD2 -CD2
34 Ground Ground 68 Ground Ground

NOTE:

1. Not supported by the VG-PD6729.
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13.0

Electrical S pecifications

13.1

Absolute Maximum Ratings

Description

Absolute Maximum Rating

Ambient temperature under bias

0°C to 70°C

OStorage temperature

-65°C to 150°C

Voltage on any pin (with respect to ground)

-0.3 volts to 0.3 volts greater than voltage of the +5V pin,
respective to ground

Operating power dissipation 500 mW
Power dissipation during Suspend mode 10 mW
Power supply voltage? 7 volts
Injection current (latch up)* 25 mA

NOTE:

. Stresses above those listed may cause permanent damage to system components. These are stress ratings only; functional operation
at these or any conditions above those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods of time may affect system reliability.

13.2 DC Specifications

Table 12. General DC Specifications

Symbol Parameter MIN MAX Unit Conditions

Cin Input capacitance 10.0 pF

Cout Output capacitance 10.0 pF

I Input leakage -10.0 10.0 uA 0 < V| < respective V¢ supply pin
Ipy Internal pull-up current -30 -400 pA

Table 13. PCMCIA Bus Inter face DC Specifications

(Sheet 1 of 2)

Symbol Parameter MIN MAX Unit Conditions
SOCKET_VCCsy 4.5 55 \%
Power supply voltage Normal operation
SOCKET_VCCgv 3.0 3.6 \
Vpp core voltage = 3.0V,
2.0 3.6 \%
Misc Control 2 register, bit 3 = ‘0’
ViH Input high voltage
Vpp core voltage = 4.5V,
2.0 -400 \
Misc Control 2 register, bit 3 =1’
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Table 13. PCMCIA Bus Interface DC Specifications (Sheet 2 of 2)

Symbol Parameter MIN MAX Unit Conditions
0.8 Vv Vpp core voltage = 3.6V,
' Misc Control 2 register, bit 3 = ‘0’
ViL Input low voltage
08 Vv Vpp core voltage = 5.5V,
’ Misc Control 2 register, bit 3 = ‘1’
. Vpp core voltage = 3.6V,
\Y% Input high voltage CMOS 0.7V \%
He P d d bp Misc Control 2 register, bit 3 =0’
Vpp core voltage = 5.5V,
Vi Input low voltage CMOS 0.2V, \ . . .
e P g b Misc Control 2 register, bit 3 =1’
) At rated lgp,
Von Output high voltage 24 \Y .
respective SOCKET_VCC = 3.0V
, SOCKET_VCC Atrated lopc,
Vone Output high voltage CMOS \% .
-05 respective SOCKET_VCC = 3.0V
Vo Output low voltage 0.4 \Y, Atrated |
| outout high " ) A Respective SOCKET_VCC = 3.0V
OH utput high curren - m Vo = 2.4V
| outout high { CMOS 1 A Respective SOCKET_VCC = 3.0V
OHC ufputhigh curren ) m Vore = SOCKET_VCC - 0.5V
| o | 2 A Respective SOCKET_VCC = 3.0V
oL utput low current m Vo, = 0.4V
Table 14. PCI Bus Inte rface DC Specifications
Symbol Parameter MIN MAX Unit Conditions
PCI_VCCsy 4.5 55 \%
Power supply voltage Normal operation
PCI_VCCav 3.0 3.6 \Y
Vit Input high voltage 2.0 Vv Vpp core voltage = 3.0V
vt Input low voltage 0.8 Y Vpp core voltage = 3.6V
Vet Input high voltage CMOS 0.7 Vpp? \Y Vpp core voltage = 4.5V
ViLet Input low voltage CMOS 0.2 Vpp? \% Vpp core voltage = 5.5V
VoH Output high voltage 2.4 \% Atrated lon, PCI_VCC = 3.0V
VoHc Output high voltage CMOS PCI_VCC-0.5 \Y At rated loHc, PCI_VCC = 3.0V
VoL Output low voltage 0.5 Y At rated oL
loH Output current high -5 mA PCI_VCC =3.0V; VoHn = 2.4V
loHC Output current high CMOS -1 PCI_VCC = 3.0V,
mA
Vonc = PCI_VCC - 0.5V
loL Output current low 16 mA PCI_VCC =3.0V; Von = 2.4V
NOTES:

1. When CORE_VDD is 3.3V, input thresholds are TTL-compatible; when CORE_VDD is 5V, input thresholds are CMOS- compatible.

2. The value of the input threshold level is dependent on the voltage applied to the CORE_VDD pin of the VG-PD6729.
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Table 15. Power Cont rol Inte rface (+5V Powered ) DC Specifications

PCI-to-PC Card (PCMCIA) Host Controller - VG-PD6729

Symbol Parameter MIN MAX Unit Conditions
HighestV,
+5V +5V supply voltage g 0.3 ce
Vin Input high voltage 2.0 \% +5V pin voltage = 4.5V
Vi Input low voltage 0.8 \% +5V pin voltage = 5.5V
Vou Output high voltage 2.4 \Y +5V pin voltage = 4.5V, Iy = -5 mA
. +5V voltage — )
Vone Output high voltage CMOS 05 \% +5V pin voltage = 4.5V, Ioy = -1 mA
VoL Output low voltage 0.4 \
. R tive +5V pi It =45V,
lon Output current high -5 mA szp:ezllf/ pin voltage
. Respective +5V pin voltage = 4.5V,
lonc Output current high CMOS -1 mA Vonc = +5V pin voltage -0.5V
R ive +5V pi I =4.5V
loL Output current low 16 mA ng;:):egt;/\e/ SV pin voltage SV,
Table 16. Operating Current Specifications (3.3V)
Symbol Parameter MIN TYP MAX Unit Conditions
| CORE_VDD = 3.3V;
IcCrot(a) Zggﬁ;j upply current <6 8 >20 mA +5V, SOCKET_VCC, and
PCI_VCC =5.0vV
Power supply current, CORE_VDD = 3.3V,
ICCrot(2 Suspend mode 6 mA +5V, SOCKET_VCC, and
(Misc Control 2, bit 2 = ‘1") PCI_VCC = 5.0V
lcc Power supply current, CORE_VDD = 3.3V,
1ot(3) RST# active, <250 +5V, SOCKET_VCC, and
no clocks PCI_VCC =5.0V
Table 17. Operating Current Specifications (5.0V)
Symbol Parameter MIN TYP MAX Unit Conditions
Power supply current CORE_VDD, +5V,
ICCot(1) operating : <8 12 >20 mA SOCKET_VCC, and
PCI_VCC =5.0V
6 Power supply current, CORE_VDD, +5V,
tot(2) Suspend mode 25 mA SOCKET_VCC, and
(Misc Control 2, bit 2 = “1’) PCI_VCC = 5.0V
lcc Power supply current, RST# CORE_VDD, +5V,
tot(3) active, <250 SOCKET_VCC, and
no clocks PCI_VCC = 5.0V
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13.3 AC Timin g Specifications

This section includes system timing requirements foBePD6729 Unless otherwise specified,
timings are provided in nanoseconds (ns), at TApLt levels,with the ambient temperature varying
from 0°C to 70°C, andV ¢ varyingfrom 3.0V to 3.6V or 4.5V to 5.5V DC. The PCI bus speed is
33 MHz unlessotherwise specifiedNote the following conventions:

* A poundsign (#) at the end of a pin name indicates an active-low signal fBxGhkus.
* A dash (-) at the beginning of a pin name indicatesctine-low signal for the PCMCIA bus.

* An asterisk*) at the end of a pin namedicatesan active-low signal that is a general-
interface for the VG-PD6729.

Additionally, thefollowing statemants ae truefor all timing informatian:
* All timings assume &ad of 50 pF.
* TTL signals are measured at TTL threshold; CMOS signals are measured at Bid€hSIt.

Table 18. Index o f AC Timin g Specifications

Title Page Number
Table 19, “FRAME#, AD[31:0], C/BE[3:0]#, and DEVSEL#" 96
Table 20 “TRDY# and STOP# Delay” 98
Table 22 “IDSEL Timing in a Configuration Cycle” 98
Table 23 “PAR Timing” 99
Table 24 “Pulse Mode Interrupt Timing” 100
Table 25 “Memory Read/Write Timing” 102
Table 26 “Word /0O Read/Write Timing” 103
Table 27 “PCMCIA Read/Write Timing when System is 8-Bit” 104
Table 28 “Normal Byte Read/Write Timing” 105
Table 29 “16-Bit System to 8-Bit I/O Card: Odd Byte Timing” 106

13.3.1 PCI Bus Timing

Table 19. FRAME#, AD[31:0], C/BE[3:0]#, and DEVSEL# (Sheet 1 of 2)

PCI_VCC =3.3V PCI_VCC =5.0V
Symbol Parameter Units
MIN MAX MIN MAX
t1 FRAME# setup to PCI_CLK 7 - 7 - ns
t2 AD[31:0] (address) setup to PCI_CLK 7 - 7 - ns
3 AD[31:0] (address) hold from PCI_CLK 0 - 0 - ns
ta AD[31:0] (data) setup to PCI_CLK 7 - 7 - ns
ts AD[31:0] (data) active to HI-Z from PCI_CLK 0 28 0 28 ns
te C/BE[3:0]# (bus command) setup to PCI_CLK 7 - 7 - ns
t7 C/BE[3:0]# (bus command) hold from PCI_CLK 0 - 0 - ns
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Table 19. FRAME#, AD[31:0], C/BE[3:0]#, and DEVSEL# (Sheet 2 of 2)

PCI_VCC =33V PCI_VCC =5.0V )
Symbol Parameter Units
MIN MAX MIN MAX
tg C/BE[3:0]# (byte enable) setup to PCI_CLK 7 - 7 - ns
tg DEVSEL# delay from PCI_CLK 11 11
t10 DEVSEL# high before HI-Z 1 - 1 - PCI_CLK

Figure 13. FRAME#, AD[31:0], C/BE[3:0}#, and DE VSEL# (PCI™ Bus)

t

L .

FRAME# | : . b /
: X ty, .
' 1 [ : .
1 1 . 1 )()
AD[31:0] _<Address Data &,
Write Cycle ! — . 8 (\
' - X v ot
: <l : : : s
: : ' : ' HI-Z
AD[31:0] Address : 8\ Data
Read Cycle 1 ! : ( \
: t6 : t7 t8 : : :
' - ! ' ) .
! B ' : HI-Z
C/BE[3:0] # = Command Byte Enable % ‘/\
X 1 ’ 1 v ( !
! ' \ ! , to tio
' ; ' . to e >
1 ] 1 N g '( Ll B Ll
' HI-Z ! ! ' f HI-Z
DEVSEL# — : ; . . ! / N\
' ' ! ! € i
'OHIZ HI-Z
TRDY# = 0 \_/_
'\ HIZ | HI-Z
STOP# T & N

HI-Z = high impedance
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Table 20. TRDY# and STOP# Delay

PCI_VCC =3.3V PCI_VCC =5.0V
Symbol Parameter Units

MIN MAX MIN MAX

t1 TRDY# active delay from PCI_CLK - 1 - 11 ns

t2 TRDY# inactive delay from PCI_CLK - 1 - 11 ns

i3 TRDY# high before HI-Z 1 - 1 - PCI_CLK

ta STOP# active delay from PCI_CLK - 1 - 11 ns

ts STOP# inactive delay from PCI_CLK - 1 - 11 ns

t6 STOP# high before HI-Z 1 - 1 - PCI_CLK

Table 21. TRDY# and STOP# Delay (PCI™ Bus)

PeLCLK ﬂ.ge_/ /_\_//K
FRAME# _\ ) /

ty. to. tg
[
HI-Z HI-Z
TRDY# 00
t4 ts t6
HI-Z HI-Z
STOP# e
HI-Z = high impedance
Table 22. IDSEL Timin g in a Confi guration C ycle
Symbol Parameter MIN MAX Units
t1 IDSEL setup to PCI_CLK 7 - ns
t2 IDSEL hold from PCI_CLK 0 - ns

page 98 Datasheet



PCI-to-PC Card (PCMCIA) Host Controller - VG-PD6729

Figure 14. IDSEL Timin g in a Confi guration C ycle (PCI™ Bus)

ty

—»| 1, [&—

4 ID
IDSEL / Select

FRAME# \\ /
) HI-Z Config. ‘
AD[7:0] Address ’
HI-Z -
C/BE[3:0]# < Colggng Byte Enable >—

HI-Z = high im pedance

Table 23. PAR Timing

Symbol Parameter MIN MAX Units
ty PAR setup to PCI_CLK (input to VG-PD6729) 7 - ns
to PAR hold from PCI_CLK (input to VG-PD6729) 0 - ns
t3 PAR valid delay from PCI_CLK (output from VG-PD6729) - 11 ns
ta PAR hold from PCI_CLK (output from VG-PD6729) 0 - ns
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Figure 15. PAR Timin g (PCI™ Bus)

A VAV VAV

FRAME# _\_/

/

HI-Z

HI-Z
C/BE[3:0]# %onﬁrlfandx Byte Enables >
— t, (e _ i3

Parity

Parityt

HI-Z = high impedance
t PAR goes high or low de pendin g on AD[31:0] and C/BE[3:0]# values.

>t
HI-Z
Address Data &
PAR /&Com_mand Byte Ena?le

ty

13.3.2 System Interru pt Timin g

Table 24. Pulse Mode Inter rupt Timing

page 100

Symbol Parameter MIN MAX Units
t1 IRQ[XX] low or high 4 4 PCI_CLK
Figure 16. Pulse Mode Inte rrupt Timing
HI-Z HI-Z
IRQ[XX]
- t1 — t1
HI-Z = high impedance
NOTE: Each time indicated is 4 PCI clocks or 4 external clocks.
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PCMCIA Bus Timin g Calculations

Calculationsfor minimum PCMCIAcycle Setup, Command, and Recovery timingsaade by
first calculatingfactors derived from the applicable timer set's timing registers and then by
arnlvino the facta to en ecuafion relatira it to the internal clok period.

The PCMCIA cycle timing factors, itermsof the numbeof internal clocksare calculateds
follows:

S = (Npres > Nyg) + 1
C = (Npres >< Nyg) +1
R = (Npres >< Nyg) +1

Npresand Ny are the specific selected prescalar and multiplier value from the tineGeéip,

Command, and Recovery Timing registers (§8ming Registers” on pag87 for description of
these registers).

From this, @ CMCIA cycle’s Setup, Command, and Recovery time for the selecteddinare
calculated asollows:

Minimum Setup time = (S > Tcp) - 20 ns
Minimum Command time = (C >< Tcp) — 20 ns
Minimum Recovery time = (R >< Tcp) - 20 ns

Tcp is two times the peribof the PClbus clodk comected tahe VG-PD6729 PCICLK pin.
If PCI CLK operates at 33 MHzhen:

Tcp = 60 ns

Thetiming diagrams that follow were derivéal a VG-PD6729 using the PCI clock38 MHz.
The examles ae for thedefaultvaluesof the Timina reaistersfor Timer Set Oasfollows:

Timing _Register Name Index Value Resultant
(Timer Set 0) (Default) N Resultant N ya
Setup Timing 0 3Ah 01lh 1 1
Command Timing 0 3Bh 05h 1 5
Recovery Timing 0 3Ch 00h 1 0

Thus he minimum times fothe default values & as follows:

Minimum Setup time = (S >< Tcp) - 20 ns = {[(1 >< 1) + 1] >< 60 ns} - 20 ns = 100 ns

Minimum Command time = (C >< Tcp) - 20 ns = {[(1 >< 5) + 1] >< 60 ns} — 20 ns = 340 ns

Minimum Recovery time = (R > Tcp) - 20 ns = {[(1 >< 0) + 1] > 60 ns} - 30 ns = 30 ns
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13.3.4 PCMCIA Bus Timing
Table 25. Memory Read/Write Timing
Symbol Parameter MIN MAX Units

-REG, -CE[2:1], Address, and Write Data setup to Command

t1 o (S >< Tep) - 20 - ns
active

t2 Command pulse width? (C >< Tep) - 20 - ns

t3 Address hold and Write Data valid from Command inactive® (R >< Tcp) - 30 - ns

ty -WAIT active from Command active - (C-2)Tep - 30 ns

5 Command hold from -WAIT inactive 2 Tep - ns

ts Data setup before -OE inactive (2 Tep) + 20 - ns

t; Data hold after -OE inactive 0 - ns

tg Data valid from -WAIT inactive - Tep + 2 ns

NOTES:

1. The Setup time is determined by the value programmed into the Setup Timing register, index 3Ah/3Dh. Using the Timer Set
0 default value of 01h, the setup time would be 100 ns. S = (Npres >< Nyy + 1), see “PCMCIA Bus Timing Calculations” on page 101.

2. The Command time is determined by the value programmed into the Command Timing register, index 3Bh/3Eh. Using the

Timer Set 0 default value of 05h, the Command time would be 340 ns. C = (Nyres >< Nyq + 1), See page 101.

3. The Recovery time is determined by the value programmed into the Recovery Timing

register, index 3Ch/3Fh. Using the

Timer Set 0 default value of 00h, the hold (Recovery) time would be 30 ns. R = (Npes >< Ny, + 1), see page 101.

Figure 17. Memory Read/Write Timin g

-REG, -CE[2:1],
A[25:0]

-OE, -WE

-WAIT

D[15:0]
Write Cycle

D[15:0]
Read Cycle

)

<

8

PaN

page 102

Datasheet



PCI-to-PC Card (PCMCIA) Host Controller - VG-PD6729

Table 26. Word 1/0 Read/Write Timin g

Symbol Parameter MIN MAX Units
ty -REG or Address setup to Command activel (S > Tep) — 20 ns
ty Command pulse width? (C >< Tcp) — 20 ns
ts Address hold and Write Data valid from Command inactive® (R >< Tcp) — 20 ns
ta -WAIT active from Command active* (C-2)Tep-30 ns
ts Command hold from -WAIT inactive (2 Tep) + 20
tref Card -10IS16 delay from valid Address (PCMCIA card specification) 35 ns
tg -l0IS16 setup time before Command end (3 Tep) + 20 ns
t7 -CE2 delay from -10IS16 active* Tep — 20 ns
tg Data valid from -WAIT inactive Tep + 20 ns
ty Data setup before -IORD inactive (2 Tep) + 20 ns
t; Data hold after -IORD inactive 0 ns

NOTES:

1. The Setup time is determined by the value programmed into the Setup Timing register, index 3Ah/3Dh. Using the Timer Set
0 default value of 01h, the setup time would be 100 ns. S = (Npres >< Ny + 1), see “PCMCIA Bus Timing Calculations” on
page 101.

2. The Command time is determined by the value programmed into the Command Timing register, index 3Bh/3Eh. Using the
Timer Set 0 default value of 05h, the Command time would be 340 ns. C = (Nes >< N4 * 1), see page 101.

3. The Recovery time is determined by the value programmed into the Recovery 'ﬁming register, index 3Ch/3Fh. Using the
Timer Set 0 default value of 00h, the hold (Recovery) time would be 30 ns. R = (Njyes > Ny, + 1), see page 101.

4. For typical active timing programmed at 340 ns, maximum -WAIT timing is 200 ns after Command active.

5. -I0IS16 must go low within 3Tcp + 20 ns of the cycle beginning or -10IS16 will be ignored and -CE will not be activated.
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Fig

ure 18. Word 1/0O Read/Write Timin g

tl t3
-IOWR, -IORD " t -,
N /
t4 * t5 »-
-WAIT /
_ tref N
-lI0Is16
B i /M
-CE1 _\
AN /_
tz
-CE2
N /_
AN
D[15:0] > < <
Write Cycle
tg t10
> t9 [
D[15:0] N
Read Cycle /
Table 27. PCMCIA Read/Write Timin g when System is 8-Bit
Symbol Parameter MIN MAX Units
1 -REG or Address setup to Command activel (S > Tcp) - 10 - ns
2 Command pulse width? (C >< Tcp) — 10 - ns
t3 Address hold from Command inactive® (R > Tcp) — 10 - ns
ta Data setup before Command inactive (2 Tep) + 10 - ns
ts Data hold after command inactive 0 - ns
NOTES:

1. The Setup time is determined by the value programmed into the Setup Timing register, index 3Ah/3Dh. Using the Timer Set0
default value of 01h, the setup time would be 100 ns. S = (Npres >< Nval + 1), see “PCMCIA Bus Timing Calculations” on page

101.

2. The Command time is determined by the value programmed into the Command Timing register, index 3Bh/3Eh. Using the Timer

Set 0 default value of 05h, the Command time would be 340 ns. C = (Npres >< Nval + 1), see page 101.

3. The Recovery time is determined by the value programmed into the Recovery Timing
Set 0 default value of 00h, the hold (Recovery) time would be 30 ns. R = (Npres >< Nval + 1), see page 101.

register, index 3Ch/3Fh. Using the Timer
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Figure 19. PCMCIA Read/Write Timing when System is 8 Bit
(SBHE Tied High)
-REG,
A[25:0] >< ><
tl t3
OWR, -IORD - 2 -
-l ) - ,
-OE, -WE \\ //
-CE1 _\\ /—
D[7:0] Odd/Even Dat N
Write Cycle >< ven ~ata /| <
I tg Is |
D[7:0] Odd/Even Data
Read Cycle
. N
Q5 X xx X
Write Cycle

Table 28. Normal Byte Read /Write Timing

Symbol Parameter MIN MAX Units
t1 Address setup to Command active® (S > Tcp) - 20 - ns
t2 Command pulse width? (C > Tcp) — 20 - ns
t3 Address hold from Command inactive® (R >< Tcp) — 20 - ns

NOTES:

1. The Setup time is determined by the value programmed into the Setup Timing register, index 3Ah/3Dh. Using the Timer Set 0
default value of 01h, the setup time would be 100 ns. S = (Npres >< Nyal + 1), see “PCMCIA Bus Timing Calculations” on page

101.

2. The Command time is determined by the value programmed into the Command Timing register, index 3Bh/3Eh. Using the

Timer Set 0 default value of 05h, the Command time would be 340 ns. C = (Npres >< Nyal + 1), see page 101.

3. The Recovery time is determined by the value programmed into the Recovery Timing register, index 3Ch/3Fh. Using the Timer
Set 0 default value of 00h, the hold (Recovery) time would be 30 ns. R = (Npres >< Nval + 1), see page 101.
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Figure 20. Normal Byte Read/Write Timing (thatis, all other byte
accesses, including odd 1/0O cycles where -IOIS16 is low)
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< I :
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: / \
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Read Cycle N—
D[15:8] >< ><
Read or XX
Write Cycle

Table 29. 16-Bit System to 8-Bit| /O Card: Odd B yte Timin g

Symbol Parameter MIN MAX Units
ty Address change to -10IS16 inactive? (3Tcp) + 20 ns
ts -l0IS16 inactive to -CE2 inactive 20 ns
ts -I0IS16 inactive to -CE1 active 20 ns
ty Address setup to Command active® (S >< Tep) - 20 ns
t5 Command pulse width? (C > Tcp) — 20 ns
te Address hold from Command inactive® (R >< Tep) — 20 ns

NOTES:

1. The Setup time is determined by the value programmed into the Setup Timing register, index 3Ah/3Dh. Using the Timer Set
0 default value of 01h, the setup time would be 100 ns. S = (Npes >< Nyg + 1), see “PCMCIA Bus Timing Calculations” on
page 101.

2. The Command time is determined by the value programmed into the Command Timing register, index 3Bh/3Eh. Using the
Timer Set 0 default value of 05h, the Command time would be 340 ns. C = (Npes >< Ny + 1), see page 101.

3. The Recovery time is determined by the value programmed into the Recovery 'ﬁming register, index 3Ch/3Fh. Using the
Timer Set O default value of 00h, the hold (Recovery) time would be 30 ns. R = (Njes >< Ny + 1), see page 101.

4. -101S16 level from card must be valid within 3 clocks of an address change to the card.
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Figure 21. 16-Bit System to 8-Bit I/O Card: Odd B yte Timin g
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Afiphys)

14.0

Package Dimensions

14.1

page 108

208-Pin MQFP Package Outline Drawin g
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NOTES:

1. Dimensions are in millimeters (inches), and the controlling dimension is millimeter.

2. Drawing above does not reflect exact package pin count.

3. Before beginning any new design with this device, please contact Amphus for the latest package
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208-Pin LQFP Package Outline Drawin g
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_q |

\* 0° MIN
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NOTES:

1. Dimensions are in millimeters (inches), and controlling dimension is millimeter.

2. Drawing above does not reflect exact package pin count.

3. Before beginning any new design with this device, please contact Amphus for the latest package
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15.0 Ordering Information

The orde number for the part is:

VG-PD6729-LF-QCE

Product Line: L Revision

Portable Device
Part Number Temperature Range:
C = Commerical
LF = Lead-Free Package Type: MQFP
(RoHS compliant) only Metric-Profile Qual Flat Pack

VG-PD6729-LF-VCE

Product Line: | ]
_— Revision

Portable Device

Temperature Range:
LUl T C = Commerical
LF = Lead-Free Package Type: LQFP
{RoHS compliant) only Low-Profile Qual Flat Pack

Leaded and lead-free (ROHS compliant) versions are both available.

Ordering Part Numbers:

Leadedversion: —-VG-PD6729-QCEMQFP);
—-VG-PD6729-VCELQFP);
Lead-Free version (RoHS complignt —VG-PD6729-LF-QCE (MQFP);

—VG-PD6729-LF-VCE(LQFP).
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Bit Index
Symbols BVD2/-SFAKR/-LED 19
+5V 21
C
Numerics C/BE[3:0]# 15

5V Core hit 73

A
A[25:0] 18
A_pin name 18
A21 bit 75
A22 bit 75
A23/VU bit 75
A24/M/S* bit 75
A25/CSEL bit 75
AC specifications 96—-107
ADJ[31:0] 15
Address/Data Parity Error Detected bit 38
ATA Control register 74
ATA mode
operation of 31, 91
pin cross reference 91
ATA Mode bit 74
Auto Power Clear bit 77
Auto-Power bit 52
Auto-Size 1/0 Window 0 bit 60
Auto-Size 1/0 Window 1 bit 61

B

B_pin name 18

Base Address 0 register 41

Battery Dead Or Status Change bit 54

Cache Line Size, Latency Timer, Header
Type, and BIST register 40

Card Detect bits 49

Card Detect Change bit 55

Card Detect Enable bit 56

Card Enable bit 52

Card I/O Map 0-1 Offset Address High regis-
ters 64

Card I/0 Map 0-1 Offset Address Low regis-
ters 64

Card Is I/O bit 53

Card Memory Map 0-4 Offset Address High
registers 69

Card Memory Map 0-4 Offset Address Low
registers 68

Card Power On bit 50

Card Reset* bit 54

Card Status Change register 54

Card Timer Select bits 68

-CD[2:1] 19

-CE[2:1] 19

Chip Information register 74

Chip Revision register 48

Class Code bits 39

Command and Status register 37

Command Multiplier Value bits 89
Command Prescalar Select bits 89
Command Timing 0-1 registers 88

Battery Dead Or Status Change Enable bit 56conventions

Battery Voltage Detect bits 49
Battery Warning Change bit 55
Battery Warning Enable bit 56
bus sizing 31
BVD1/-STSCHG-RI 19

Datasheet

bit descriptions 35
general 11

numbers and units 11
pin naming 13

register healings 34
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CORE_GND 21
CORE_VDD 21

D

D[15:0] 18

Data register 47

DC specifications 93-95
Device Control registers 48-59
Device ID bits 36

DEVSEL# 16

DEVSEL# Timing bits 38

E

End Address 15-8 bits 63
End Address 19-12 bits 67
End Address 23-20 bits 68
End Address 7-0 bits 63
EXT_CLK 16

Extended Data register 77
Extended Index bits 76
Extended Index register 76
Extension Control 1 register 77
Extension registers 70-??
External Clock Enable bit 72

F

FIFO Control register 71

FIFO Status / Flush FIFO bit 72
form factor 1, 108

FRAME# 15

G

general interface pins 20
GPSTB1 20

GPSTB2 20

ground pins 21

H
Header Type bits 40
host access to registers 31
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I

I/O Base Address bits 41

I/O Map 0 Enable bit 58

I/O Map 1 Enable bit 59

I/O Space Indicator bit 41

I/0O Window 0 Size bit 60

I/O Window 1 Size bit 61

I/O Window Control register 60
I/O Window Mapping registers 60—64
IDE 91

IDSEL 16

Index register 43

-INPACK 18

Inpack Enable bit 71

INTA# 17

INTB# 17

INTC# 17

INTD# 17

Interface 1D bits 48

Interface Status register 49
Interrupt and General Control register 52
Interrupt Line bits 42

Interrupt Line, Interrupt Pin, Min_Gnt, and
Max_Lat register 42

Interrupt Pin bits 42

interrupts 27

Inverted Card IRQ Output bit 78
Inverted Management IRQ Output bit 78
-I0IS16 18

-IORD 18

-IOWR 18

-IREQ 19

IRQ Level bits 53

IRQ[12:9] 17

IRQ14/EXT_CLK 16
IRQ15/RI_OUT* 16
IRQ15/RI_OUT* Is RI Out bit 73
IRQ3/INTA# 17

IRQ4/INTB# 17

IRQ5/INTC# 17

IRQ7/INTD# 17
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L

-LED 19

LED Activity Enable bit 77, 79
LED OUT* 21

Low-Power Dynamic Mode bit 73

Low-power Dynamic mode, description 29
M
Manage Int Enable bit 53

PCl_CLK 16

PCI_VCC 17

PCI-Configuration registers 36—42
PCMCIA basics 23

VG-PD6729 Revision Level bits 74
PERR# 16

pin diagram 13

power control pins 20

Management Interrupt Configuration register Power Control register 50

55

Management IRQ bits 57

Mapping Enable register 57

Master Data Parity Error Reported bit 38
Max_Lat bits 42

Memory Map 0 Enable bit 57

Memory Map 1 Enable bit 58

Memory Map 2 Enable bit 58

Memory Map 3 Enable bit 58

Memory Map 4 Enable bit 58

Memory Window Mapping registers 65-69
Misc Control 1 register 70

Misc Control 2 register 72, 79

N
NC 21
no-connect pins 21

@)

-OE 18

Offset Address 15-8 bits 64
Offset Address 19-12 bits 68
Offset Address 25-20 bits 69
Offset Address 7-1 bits 64
Operation registers 43-47

P

package 108

PAR 16

Parity Error Check/Report Enable bit 38
PCI bus interface pins 15-17

PCI 1/0O Space Enable bit 37

PCIl Memoy Space Enable bit 37

Datasheet

power management
device 29
socket 30
power pins 21
power-on setup 33
Pull-Up Control bit 78
Pulse Management Interrupt bit 70
Pulse System IRQ bit 71

R

RDY/-IREQ 19

Ready Change bit 55

Ready Enable bit 56
Ready/Busy* bit 50

Recovery Multiplier Value bits 90
Recovery Prescalar Select bits 90
Recovery Timing 0-1 registers 89
-REG 18

REG Setting bit 69

Register Index bits 43

RESET 19

revision 110

Revision bits 48

Revision ID and Class Code register 39
Revision ID bits 39

-R1'19

RI_OUT* 16

Ring Indicate Enable bit 54
RING_GND 21

RST# 16

S
SERR# 16
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Setup Multiplier \&lue bits 87 T
Setup Prescalar Select bits 88 Timer Set 60, 61, 87
Setup Timing 0-1 registers 87 Timer Set 0 68
socket . 3 . Timer Set 1 68
accessing specific registers 44 timing
interface pins 18-20 16-bit system to 8-bit I/O card: odd byte

register per 34 timing 107
Socket A/B VS1/VS2 Input bits 86 FRAME#, ADI[31:0], C/BE[3:0]#, and
Socket Index bit 43 DEVSEL# 96

SOCKET_VCC 20

Speaker Enable bit 71
Speaker Is LED Input bit 75
-SPKR 19

SPKR_OUT* 21

Start Address 15-8 bits 62
Start Address 19-12 bits 66
Start Address 23-20 bits 66
Start Address 7-0 bits 62
STOP# 16

-STSCHG 19

IDSEL timing 98

IRQ pulse mode timing 100

memory read/write timing 102

normal byte read/write timing 106

PAR timing 99

PCMCIA read/write timing when host is 8
bit 105

PCMCIA, description 31

STOP# delay 98

TRDY# delay 98

word I/O read/write timing 104

Suspend Mode bit 73
Suspend mode, description 29
System Error (SERR#) Enable bit 38

Timing Register Select 0 bit 60
Timing Register Select 1 bit 61
Timing registers 87-90

System Error (SERR#) Generated bit 38 TRDY# 15, 16
System 1/0O Map 0-1 End Address High regis-

ters 63

System 1/O Map 0-1 End Address Low regis- U ,

ters 62 Upper Address bits 78
System I/0O Map 0-1 Start Address High regis-

ters 62 V

System I/O Map 0-1 Start Address Low regis-v/ .. 3.3V hit 70

ters 61 V¢ Power bit 52

System Memory Map 0-4 End Address High Ve Power Lock bit 77

registers 67 -VCC_3 20

System Memory Map 0-4 End Address Low -VCC 5 21

registers 67 Vendor ID and Device ID register 36
System Memory Map 0-4 Start Address High Vendor ID bits 36

registers 66 VPP_PGM 20

System Memory Map 0-4 Start Address Low VPP_VCC 20

registers 65 Vpgpl Power bits 51

System Memory Map 0-4 Upper Address reg-VS1/GPSTB1 20

isters 78 VS2/GPSTB2 20
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\Y; WP/-IOIS16 18

-WAIT 19 write FIFO 31

Wait Cycle Enable bit 38 Write Protect bit 50, 69
waveform.Seetiming

-WE 18 Z

Window Data Size bit 66 Zoomel Video Port 26
windowing 23
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