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1 Introduction

The Texas Instruments PCI6620 device is an integrated dual-socket PC Card controller, Smart Card controller, and
Secure Digital (SD)/MultiMediaCard (MMC), and Memory Stick (MS)/MS-Pro controller. This high-performance
integrated solution provides the latest in PC Card, Smart Card, SD, MMC, and Memory Stick technology.

The Texas Instruments PCI6420 device is an integrated dual-socket PC Card controller and SD/MMC MS/MS-Pro
controller. This high-performance integrated solution provides the latest in PC Card, SD, MMC, and Memory Stick
technology.

For the remainder of this document, PCI6x20 refers to both devices: PCI6620 and PCI6420.

1.1 Description

The PCI16620 and PC16420 are three-function PCI devices compliant with PCI Local Bus Specification, Revision 2.3.

Functions 0 and 1 provide the independent PC Card socket controllers compliant with the PC Card Standard
(Release 8.0). The PCI6x20 device provides features that make it the best choice for bridging between the PCI bus,
PC Cards, and Smart Cards and supports any combination of 16-bit, CardBus PC Cards, or Smart Card adapter in
the socket powered at 5V or 3.3V, as required.

There are no PCMCIA card and socket service software changes required to move systems from the existing
CardBus socket controller to the PCI6x20 device. The PCI6x20 device is register compatible with the Intel
82365SL-DF ExCA controller and implements the host interface defined in the PC Card Standard. The PCI6x20
internal data path logic allows the host to access 8-, 16-, and 32-bit cards using full 32-bit PCI cycles for maximum
performance. Independent buffering and the pipeline architecture provide an unsurpassed performance level with
sustained bursting. The PCI6x20 device can be programmed to accept posted writes to improve bus utilization. All
card signals are internally buffered to allow hot insertion and removal without external buffering.

The PCI configuration header is accessed through configuration cycles specified by PCI, and it provides
plug-and-play (PnP) compatibility. Furthermore, the PCI6x20 device is compliant with the PCI Bus Power
Management Interface Specification. The PCI6x20 device supports the DO, D1, D2, and D3 power states.

The PCI6x20 design provides PCI bus master bursting, and is capable of transferring a cacheline of data at
132M bytes/s after connection to the memory controller. Because PCl latency can be large, deep FIFOs are provided
to buffer the data.

The PCI6x20 device provides physical write posting buffers and a highly-tuned physical data path for SBP-2
performance. The PCI6x20 device also provides multiple isochronous contexts, multiple cacheline burst transfers,
advanced internal arbitration, and bus-holding buffers.

Function 3 of the PCI16620 and PCI6420 devices is a dedicated socket that supports SD, MMC, Memory Stick, and
Memory Stick-Pro cards. The Flash Media dedicated socket provides separate terminals for SD/MMC and Memory
Stick signals so that both an SD/MMC card and a Memory Stick/Memory Stick-Pro card can be used concurrently.

Various implementation specific functions and general-purpose inputs and outputs are provided through eight
multifunction terminals. These terminals present a system with options in PCI LOCK, serial and parallel interrupts,
PC Card activity indicator LEDs, and other platform specific signals. PCl-compliant general-purpose events may be
programmed and controlled through the multifunction terminals, and an ACPI-compliant programming interface is
included for the general-purpose inputs and outputs.

The PCI6x20 device is compliant with the latest PCI Bus Power Management Specification, and provides several
low-power modes, which enable the host power system to further reduce power consumption.

The PCI6x20 device also has a three-pin serial interface compatible with both the Texas Instruments TPS2226 and
TPS2228 power switches. The TPS2226 or TPS2228 power switch provides power to the two CardBus sockets on



the PCI6x20 device. The power to each dedicated socket is controlled through separate power control terminals.
Each of these power control pins can be connected to an external 3.3-V power switch.

1.2 Features

The PCI6x20 device supports the following features:

1.3

PC Card Standard 8.0 compliant

PCI Bus Power Management Interface Specification 1.1 compliant

Advanced Configuration and Power Interface (ACPI) Specification 2.0 compliant

PCI Local Bus Specification Revision 2.3 compliant

PC 98/99 and PC2001 compliant

Compliant with the PCI Bus Interface Specification for PCI-to-CardBus Bridges

1.8-V core logic and 3.3-V I/O cells with internal voltage regulator to generate 1.8-V core V¢
Universal PCI interfaces compatible with 3.3-V and 5-V PCI signaling environments

Supports PC Card or CardBus with hot insertion and removal

Supports 132-MBps burst transfers to maximize data throughput on both the PCI bus and the CardBus
Supports serialized IRQ with PCI interrupts

Programmable multifunction terminals

Serial ROM interface for loading subsystem ID and subsystem vendor ID

ExCA-compatible registers are mapped in memory or 1/O space

Intel 82365SL-DF register compatible

Supports ring indicate, SUSPEND, and PCI CCLKRUN protocol and PCI bus Lock (LOCK)
Provides VGA/palette memory and 1/O, and subtractive decoding options, LED activity terminals

Power-down features to conserve energy in battery-powered applications include: automatic device power
down during suspend, and ultralow-power sleep mode

Physical write posting of up to three outstanding transactions

PCI burst transfers and deep FIFOs to tolerate large host latency
External cycle timer control for customized synchronization

Extended resume signaling for compatibility with legacy DV components
PCI power-management DO, D1, D2, and D3 power states

Advanced submicron, low-power CMOS technology

Related Documents

Advanced Configuration and Power Interface (ACPI) Specification (Revision 2.0)
PC Card Standard (Release 8.0)

PCI Bus Power Management Interface Specification (Revision 1.1)

Serial Bus Protocol 2 (SBP-2)

Serialized IRQ Support for PCI Systems



e PCI Mobile Design Guide

« PCI Bus Power Management Interface Specification for PCI to CardBus Bridges
¢ PCIl14xx Implementation Guide for D3 Wake-Up

* PCIl to PCMCIA CardBus Bridge Register Description

e Texas Instruments TPS2226 product data sheet, SLVS317

¢ Texas Instruments TPS2228 product data sheet, SLVS419

e PCI Local Bus Specification (Revision 2.3)

« PCMCIA Proposal (262)

e The Multimedia Card System Specification, Version 3.2, January 2002

¢ MMC/SD/SDIO Host Controller Functional Specification WMU_020_2 Version 1.5
e SD Memory Card Specifications, SD Group, March 2000

« Memory Stick Standard, Format Specification, Version 2.0

¢ Memory Stick Format Specification, Version 2.0, (MS-Pro)

e Memory Stick I/F Specification

e ISO Standards for Identification Cards ISO/IEC 7816

1.4 Trademarks

Intel is a trademark of Intel Corporation.

Tl and MicroStar BGA are trademarks of Texas Instruments.

i.LINK is a trademark of Sony Corporation of America.

Memory Stick is a trademark of Sony Kabushiki Kaisha TA Sony Corporation, Japan.

Other trademarks are the property of their respective owners.



1.5 Terms and Definitions

Terms and definitions used in this document are given in Table 1-1.

Table 1-1. Terms and Definitions

TERM DEFINITIONS

AT AT (advanced technology, as in PC AT) attachment interface

ATA driver An existing host software component that loads when any flash media adapter and card is inserted into a PC Card
socket. This driver is logically attached to a predefined CIS provided by the PCI6x20 device when the adapter and
media are both inserted.

CIS Card information structure. Tuple list defined by the PC Card standard to communicate card information to the host
computer

CSR Control and status register

Flash Media Memory Stick, MMC, or SD/MMC Flash operating in an ATA compatible mode

ISO/IEC 7816 The Smart Card standard

Memory Stick A small-form-factor flash interface that is defined, promoted, and licensed by Sony

MMC MultiMediaCard. Specified by the MMC Association, and scope is encompassed by the SD Flash specification.

PCMCIA Personal Computer Memory Card International Association. Standards body that governs the PC Card standards

RSVD Reserved for future use

SD Flash Secure Digital Flash. Standard governed by the SD Association

Smart Card The name applied to ID cards containing integrated circuits, as defined by ISO/IEC 7816-1

SPI Serial peripheral interface, a general-purpose synchronous serial interface. For more information, see the

Multimedia Card System Specification, version 3.2.

Tl Smart Card driver

A qualified software component provided by Texas Instruments that loads when an UltraMedia-based Smart Card
adapter is inserted into a PC Card slot. This driver is logically attached to a CIS provided by the PC16620 when the
adapter and media are both inserted.

UltraMediall

De facto industry standard promoted by Texas Instruments that integrates CardBus, Smart Card, Memory Stick,
and MultiMediaCard/Secure Digital functionality into one controller.

1.6 Ordering Information

ORDERING NUMBER NAME VOLTAGE PACKAGE
PCI16620 Dual Socket CardBus and Smart Card Controller with 3.3-V, 5-V tolerant I/Os | 288-ball PBGA (GHK/ZHK)
Dedicated SD/MS-Pro Sockets
PC16420 Dual Socket CardBus Controller with Dedicated 3.3-V, 5-V tolerant I/0s | 288-ball PBGA (GHK/ZHK)
SD/MS-Pro Sockets




2 Terminal Descriptions

The PCI6x20 device is available in two 288-terminal MicroStar BGAL packages (GHK/ZHK). The GHK and ZHK
packages are mechanically and electrically identical, but the ZHK package is a lead-free (Pb, atomic nhumber 82)
design. Throughout the remainder of this manual, only the GHK package designator is used for either the GHK or
the ZHK package. The terminal layout for the GHK package is shown in Figure 2—-1.

w C/BE3 | AD23 AD19 |FRAME| STOP AD15 | VCCP AD9 AD7 AD5 ADO RSVD | RSVD | RSVD | RSVD | AGN4 | RSVD
V | vCcCP | AD25 | IDSEL | AD20 AD16 | TRDY | SERR | AD13 AD10 AD8 AD4 RSVD | RSVD | RSVD RSVD | RSVD | AVD4 | RSVD | RSVD
U AD29 AD28 AD24 AD22 AD18 IRDY PERR | AD14 GND C/BEO AD3 RSVD | AGN2 | RSVD | AVD3 NC RSVD | RSVD | VDPLL
T REQ AD31 AD27 VSPLL | RSVD | RSVD
—— | RCOUT — PHY_
R PCLK GNT /PVE AD21 | C/BE2 [DEVSEL| AD11 AD6 AD1 AVD2 | AGN3 NC TEST_ | RSVD | TESTO
MA
| —== — B_CADO | B_CAD2 | B_CAD1
P |MFUNC6[SUSPEND| PRST AD30 | AD26 C/BE1 RSVD NC NC /B.D3 | #B_D11 | /1B_Da
— B_ccbl B_CADS6 | B_CADS | B_RSVD
N |MFUNC2[MFUNC3|MFUNC4 GRST AD17 VCC PAR AD12 AD2 RSVD NC //B_CD1 /8_D13 | /1B.D6 | /B_D14
B_CAD4 | B_CAD3 B_CC/BEO| B_CADY | B_CADS
M DATA | LATCH |MFUNCO MFUNC5 VCC GND GND GND VCC NC vCC //8_D12 | 11B_DS J/BCEL | //B_AL0 | //B_D15
—_— B_CAD7 B_CAD10 B_CAD13|B_CAD12|B_CADI1
L VR_EN |CLK_48| SDA CLOCK | MFUNCL1 [SPKROUT| GND GND GND GND GND 18_D7 /B_CE2 /B_TORD | //B_A1L | //BOE
VR_ B_CAD15|B_CAD14| B_RSVD B_CC/BEI|B_CAD16
K RSVD | RSVD | RSVD PORT SCL VCC GND GND GND VCC /BIOWR| /IB_A9 | 1/B_ALS IB_AS | 1IB_AL7 VCCB
B_CPERR B_CSTOP B_CBLOCK | B_CPAR VR_
J |sp_pAT2lsp_DATS SD_WP RSVD | RSVD [sD_DATI vcC | GND | GND | GND | GND [°CPEN 5 Az0 ions | b s | pomr
B_CTRDY|B_CAD19 |B_CAD17 B_CCLK |B_cDEVSEL| B_CGNT
SD_CLK MS_DATA3 - - - — = —
H _( SD_CMD|SD_DATO| RSVD | GND GND vCcC GND VCC 822 | i1B_A25 | IiB_A24 iB_AL6 | 1AL | ITBWE
MS_SDIO A_CSTOP|A_CAD15 B_CAD21 B_CC/BE2| 5-cFrANE | B_CIRDY
= MS_DATA1|MS_DATA2 = = - - - -
G ©ATAD) |- - MS_CLK VCC | VCC n a20 |iATowr| VCC | VeC | vee IIB_AS IB_AL2 | 1BA23 | IB_ALS
E|MCPWR| o pg [MC_PWR A_RSVD | ACREQ A_CIRDY | A_CAD14 A_CAD1 B_CAD26 |B_CAD23 B_CAD20 | B_CVS2 |B_CAD18
_CTRL_O| "°="2| cTRL_1 JIA_D2 |/A_INPACK| IIA_AIS | 1IA_A9 /IA_D4 IB_AO | IIB_AS IB_A6 | IBVS2 | IIB_AT
A_CAD31 A_CAD27|A_CAD24| A_CVS2 [A_CFRAME| A_CGNT | A_RSVD |A_CAD10| A_CAD7 |B_CAD31|B_CAD29 B_CREQ |B_CAD22| B_CRST
E |vc_cb_i|mc_cp_o = i
P MESPO A pio IADO | 1A_A2 | IAVSZ | AA23 | IIAWE | /IA_A18 | ACEZ | 1A_D7 | #B_D10 | //B_D1 I/BINPACK| //B_A4 |//B_RESET|
A_CAD30 [ A_CAD29 [ A_CAD28 B_CAD25 [B_CC/BE3]
D | oo | iaor | imos meaL |Eres | VCCB
c |Acer ot [-oSTSI) A_cvs1 |A_CAD23| ATCRST |A_CAD18 |A_CTRDY[A_CPERR|A_CC/BET|A_CADI13| A_CADY | A_CADS | A_CAD2 | B_RSVD | B_CCDZ | %A% | B_CVs1 [B_CAD24
IACDZ | orste) |sTscrom| /AVST | A_A3 |IARESET| NIA_AT | IA_A22 | IAAL4 | IIA_AS |IATORD | /IA_AL0 | I/A_D6 | /IADIL | /iB_D2 | WBZCDZ | "oy, | MBVST | IiB_A2
B A/Ac’:\igf A_CSERR|A_CAD26 |A_CC/BE3|A_CAD22 |A_CAD20|A_CAD17|A_CCLK [A_CBLOCK| A_CAD16|A_CAD12|A_CC/BED| A_CAD6 | A_CAD4 | ACCDT |B_CAD28|*00' = "[B_CSERR ”:fé':;v
V2 A WATT | 1A_A0 | IAREG | 1AA4 | IIA_A6 | IIA_A24 | IIA_ALG | A_ALS | IA_AL7 | IA_ALL | ACET | /1A D13 | #A_D12 | A_CDI | //B_DS8 | WA |
(SPKR) (I0TST6) (REQ)
A_CINT/I [B_CSTSCHG|
A_CAD25 A_CAD21|A_CAD19|A_CC/BEZ|A COEVSEL| A_CPAR A_CADI1| A_CADS | A_RSVD | A_CAD3 | A_CADO |B_cAD30|B_CAD27
A A_READ VCCA VCCA paii //B_BVD1
\ Reg) | IAAL IAAS | IA_A25 | IAAL2 | fia aon | HA_AL3 IAZOE | #A_D15 | /iA_D14 | #A_DS | /1AD3 | #B_D9 | //B_DO /
(STSCHG/RI)|

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Figure 2-1. PCI6x20 GHK-Package Terminal Diagram



Table 2—1 lists the terminal assignments arranged in terminal-number order, with corresponding signal names for
both CardBus and 16-bit PC Cards for the PCI6420 and PC16620 GHK packages. Table 2—2 and Table 2-3 list the
terminal assignments arranged in alphanumerical order by signal name, with corresponding terminal numbers for the
GHK package; Table 2-2 is for CardBus signal names and Table 2-3 is for 16-bit PC Card signal names.

Terminal E5 on the GHK package is an identification ball used for device orientation.

Table 2-1. Signal Names by GHK Terminal Number

TERMINAL SIGNAL NAME TERMINAL SIGNAL NAME
NUMBER CardBus PC Card 16-Bit PC Card NUMBER CardBus PC Card 16-Bit PC Card

A02 A _CINT A_READY(IREQ) Co4 A _CVS1 A_VS1
A03 A_CAD25 A Al C05 A_CAD23 A A3
A04 Vcea Vcea Co6 A _CRST A RESET
A05 A_CAD21 A_A5 co7 A _CAD18 A A7
A06 A_CAD19 A _A25 co8 A_CTRDY A _A22
A07 A_CC/BE2 A Al12 Co9 A_CPERR A Al4
A0S A_CDEVSEL A _A21 C10 A_CC/BE1 A A8
A09 A_CPAR A _Al3 c11 A_CAD13 A_IORD
A10 Vcea VCccA C12 A_CAD9 A_A10
All A _CAD11 A _OE c13 A_CAD5 A D6
Al2 A_CADS8 A D15 c14 A_CAD2 A D11
A13 A _RSVD A D14 c15 B_RSVD B_D2
Al4 A_CAD3 A_D5 C16 B_CCD2 B CD2
A15 A_CADO A_D3 c17 B_CAUDIO B_BVD2(SPKR)
Al6 B_CAD30 B_D9 c18 B_CVS1 B_VS1
AL7 B_CAD27 B_DO C19 B_CAD24 B A2
A18 B_CSTSCHG B_BVD1(STSCHG/RI) DO1 A_CAD30 A_D9
BO1 A_CAUDIO A _BVD2(SPKR) D02 A_CAD29 A D1
BO2 A_CSERR A_WAIT D03 A _CAD28 A D8
BO3 A_CAD26 A_AO D17 B_CAD25 B_Al
BO4 A_CC/BE3 A_REG D18 B_CC/BE3 B_REG
BO5 A_CAD22 A_A4 D19 VceR VceR
BO6 A_CAD20 A_A6 E01 MC_CD_1 MC_CD_1
BO7 A_CAD17 A_A24 E02 MC_CD_0 MC_CD_0
BO8 A _CCLK A_A16 E03 A _CAD31 A D10
B0O9 A_CBLOCK A _Al9 EO5 A_CAD27 A_DO
B10 A_CAD16 A A7 E06 A _CAD24 A A2
B11 A _CAD12 A All E07 A _CVS2 A VS2
B12 A_CC/BEO A _CE1 E08 A_CFRAME A _A23
B13 A_CAD6 A D13 E09 A_CGNT A_WE
B14 A_CAD4 A D12 E10 A_RSVD A _A18
B15 A_CCD1 A_CD1 E11 A_CAD10 A _CE2
B16 B_CAD28 B_D8 E12 A _CAD7 A D7
B17 B_CCLKRUN B_WP(IOIS16) E13 B_CAD31 B_D10
B18 B_CSERR B_WAIT E14 B_CAD29 B_D1
B19 B_CINT B_READY(IREQ) E17 B_CREQ B_INPACK
co1l A_CCD2 A_CD2 E18 B_CAD22 B_A4
co2 A_CCLKRUN A_WP(I0IS16) E19 B_CRST B_RESET
co3 A_CSTSCHG A_BVDI(STSCHG/RI) Fo1 MC_PWR_CTRL 0 MC_PWR_CTRL 0




Table 2-1. Signal Name