�

Changes in Long Trail from Pass 1 to

Pass 2

ApplicationNoteAN-PPC-017

HowardTanner August,1996

ThisdocumentoutlinesthemajorchangesbetweenthePass1releaseandthePass2release oftheLongtrailCHRPPowerPCReferenceDesign.Thedocumentdoesnotattempttodescribe everyminorimplementationdifference.Itisa bridgebetweenthePass1specificationandthe Pass2specification.

Preliminary , 8–8–96

AN-PPC-017

Changes in Long Trail from Pass 1 to Pass 2

Howard Tanner

This document outlines the major changes between the Pass 1 release and the Pass 2 re-

lease of the Longtrail CHRP PowerPC Reference Design. The document does not attempt

to describe every minor implementation difference. It is a bridge between the Pass 1 speci-

fication and the Pass 2 specification.

1.1 Purpose and Organization

This document outlines the major changes between the Pass 1 release and the Pass 2 re-

lease of the Longtrail CHRP PowerPC Reference Design. The document does not attempt

to describe every minor implementation difference. It is a bridge between the Pass 1 speci-

fication and the Pass 2 specification.

1.2 Major Changes

The major changes are listed with a paragraph or two of rationale and explanation. Subor-

dinate changes which were driven by the major change are listed in indented format under

each major change. All changes are driven by the desire to make the board less expensive

and one that OEMs can very quickly bring to market.

1.2.1 Processor Card Replaced With PGA Processor in ZIF Socket

Major customers indicated a strong preference for this mode of processor attachment in

order to better fit their business model. IBM has announced availability of all 60x PowerPC

processors in PGA. A common pinout has been designed so that the 603 family or 604

family processors may be interchanged in a common socket. The socket chosen is a 17x17

fully populated array similar to socket 3. Low cost fan sink and or passive heat sink solutions

are available.

1.2.1.1 VRM Chosen for Regulator

The 40–pin VRM module used in Pentium–Pro designs was chosen because it is expected

to be a readily available commodity and it meets requirements. OEMs may be able to make

certain optimizations by setting the core voltage to values other than 3.3 or 2.5 volts.

1.2.1.2 Autoconfigure PAL Replaced with Jumpers or ”KEY” card

The processor card had seven presence detect bits which were used to drive a PAL which

configured the bus speed, PLL ratio, and bus mode. The PGA socket does not contain

these presence bits. Accordingly, jumpers are required to set these parameters for the par-

ticular type and speed of processor installed. Longtrail is designed to accept any 60x family

processor except the original 603 which is near end of life.

A socket is defined for a ”KEY” card which may be used to set all configuration variables

without the use of jumpers. OEMs may choose either option or both when assembling the

3 AN-PPC-017 board. IF the ”KEY” card option is chosen, a small 20 pin card must be provided with each

system to customize the board to the mated processor. The card has only wires that re-

place jumper connections. A different ”KEY” would have to be provided to the customer

in in order to upgrade. IBM does not supply ”KEY” cards. Jumpers are required:

� 4 – to program the VRM output voltage � 3 – to set the cpu/pci bus frequencies to 50/25, 27.5/55, 60/30, or 66/33 MHz as best optimizes the CPU speed for the inserted processor � 4 – to set the CPU PLL ratio � 2 – to set the bus mode according to the family of the inserted processor.

1.2.1.3 Debug Support Modified The Pass 1 offering included a 60x bus probe card set compatible with the processor card. This is not appropriate to the PGA processor. HP offers the HP E2465A PowerPC 604 PGA Preprocessor Interface product which may be adapted to probe the 60x bus at the PGA processor . Other vendors may have similar offerings. IBM will not offer a probe device.

1.2.2 Golden Gate Bridge Chip Set Upgraded to Pass2 Silicon 1.2.2.1 COASt L2 Cache Modules Supported The GG designers chose to provide support for commodity L2 cache modules available for X86 systems. Cache modules supporting linear burst order are required. The 182–pin standard on Pass 1 has been abandoned. The chip set contains support for both burst and flow–though cache designs. Both the 8–bit tag and 11–bit tag versions are supported. The board utilizes the FX connector and can physically accept any version of the COASt module.

1.2.2.2 SDRAM Support Added Support for SDRAM has been implemented in the Pass 2 design. The Pass 1 board supported it, but the function was not in the first silicon.

1.2.2.3 GG Refinements Pass 2 silicon contains additional buffers and other refinements which speed the operation but do not affect function. Firmware has minor impacts due to register changes.

1.2.3 Design changed to Four–layer Customers indicated that the design must be on a four–layer board in order to be cost competitive. Pass 1 was a six–layer design. This decision drove a decision to substantially change the pinout of the pass 2 GG chips.

1.2.4 I/O Cable Connector Scheme Changed The Pass 1 board used connectors in order to provide egress for both the Apple–type connectors and the IBM compatible type connectors. The Pass 2 board uses less costly con-

AN-PPC-017 nectors and allows the OEM options to assemble the board in a way that cost–optimizes

for Apple–type connectors or for compatible–type connectors. The OEM may also support

both sets of connectors. The keyboard connector site has a dual footprint that may be pop-

ulated with either an ADB connector or a stacked KB/MSE connector. The VGA connector

space has been eliminated.

1.2.5 Clock Chip Replaced

IC works announced a clock chip which combines the processor, PCI, and SDRAM clocks

into one low–cost clock chip. We adopted this chip. There is virtually no penalty in the cost

of the board to support SDRAM.

1.2.6 308 Errata Embedded

There are minor hardware errata outstanding against the current version of the NS ’308

chip. These have been embedded. The schematic indicates how to reverse the changes

when the chip is upgraded.

1.2.7 3.3V MACROM Standard Supported

A standard for 3.3v MACROM SIMMs has been worked out with Apple Computer. There

are minor pinout changes but no functional differences. Our objective is to use standard

3.3V MACROM SIMMs to be offered by Apple Computer.

1.2.8 T ollgate ISA Bridge

T ollgate has been upgraded to pass 2 silicon. It is currently being tested on pass 2 boards.

The plan is to build pass 2 boards with Tollgate. OF will be modified accordingly.

5 AN-PPC-017

6 AN-PPC-017

W International Business Machines Corporation, 1996. Printed in the United States of

America 1996. All Rights reserved.

IBM Microelectronics, PowerPC, PowerPC 601, PowerPC 603, PowerPC 604, Risc-

W atch, and AIX are trademarks of the IBM corporation. IBM and the IBM logo are regis-

tered trademarks of the IBM corporation. Other company names and product identifiers

are trademarks of the respective companies.

This document contains information which is subject to change by IBM without notice. IBM

assumes no responsibility or liability for any use of the information contained herein. Noth-

ing in this document shall operate as an express or implied license or indemnity under the

intellectual property rights of IBM or third parties. The products described in this document

are not intended for use in implantation or other direct life-support applications where mal-

function may result in physical harm or injury to persons. NO WARRANTIES OF ANY

KIND, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MER-

CHANT ABILITY OR FITNESS FOR A PAR TICULAR PURPOSE, ARE OFFERED IN

THIS DOCUMENT.

Document Number: AN-PPC-017

USA and Canada:

IBM Microelectronics Division

1580 Route 52, Bldg. 504

Hopewell Junction, NY 12533-6531

T el: (800) PowerPC

Fax: (800) PowerFax

http://www .chips.ibm.com

http://www .ibm.com

ftp://ftp.austin.ibm.com/pub/PPC_support