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IMPORTANT INFORMATION

1. INTEL CORPORATION (AND ANY CONTRIBUTOR) MAKES NO WARRANTIES WITH REGARD TO THIS
SPECIFICATION (“SPECIFICATION”), AND IN PARTICULAR DOES NOT WARRANT OR REPRESENT THAT THIS
SPECIFICATION OR ANY PRODUCTS MADE IN CONFORMANCE WITH IT WILL WORK IN THE INTENDED
MANNER.  NOR DOES INTEL (OR ANY CONTRIBUTOR) ASSUME RESPONSIBILITY FOR ANY ERRORS THAT
THE SPECIFICATION MAY CONTAIN OR HAVE ANY LIABILITIES OR OBLIGATIONS FOR DAMAGES
INCLUDING, BUT NOT LIMITED TO, SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, OR CONSEQUENTIAL
DAMAGES WHETHER ARISING FROM OR IN CONNECTION WITH THE USE OF THIS SPECIFICATION IN ANY
WAY.

2. NO REPRESENTATIONS OR WARRANTIES ARE MADE THAT ANY PRODUCT BASED IN WHOLE OR IN PART
ON THE ABOVE SPECIFICATION WILL BE FREE FROM DEFECTS OR SAFE FOR USE FOR ITS INTENDED
PURPOSE.  ANY PERSON MAKING, USING OR SELLING SUCH PRODUCT DOES SO AT HIS OR HER OWN
RISK.

3. THE USER OF THIS SPECIFICATION HEREBY EXPRESSLY ACKNOWLEDGES THAT THE SPECIFICATION IS
PROVIDED AS IS, AND THAT INTEL CORPORATION (AND ANY CONTRIBUTOR) MAKES NO
REPRESENTATIONS, EXTENDS ANY WARRANTIES OF ANY KIND, EITHER EXPRESS OR IMPLIED, ORAL OR
WRITTEN, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,
OR WARRANTY OR REPRESENTATION THAT THE SPECIFICATION OR ANY PRODUCT OR TECHNOLOGY
UTILIZING THE SPECIFICATION OR ANY SUBSET OF THE SPECIFICATION WILL BE FREE FROM ANY CLAIMS
OF INFRINGEMENT OF ANY INTELLECTUAL PROPERTY, INCLUDING PATENTS, COPYRIGHT AND TRADE
SECRETS NOR DOES INTEL (OR ANY CONTRIBUTOR) ASSUME ANY OTHER RESPONSIBILITIES
WHATSOEVER WITH RESPECT TO THE SPECIFICATION OR SUCH PRODUCTS.

4. A LICENSE IS HEREBY GRANTED TO COPY AND REPRODUCE THIS SPECIFICATION FOR ANY PURPOSE
PROVIDED THIS “IMPORTANT INFORMATION AND DISCLAIMERS” SECTION (PARAGRAPHS 1-4) IS
PROVIDED IN WHOLE.  NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY
OTHER INTELLECTUAL PROPERTY RIGHTS IS GRANTED HEREIN.

Copyright  1997 Intel Corporation.  All rights reserved.
Version 1.4, May 1997
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Introduction

This document provides specific layout considerations that should be followed when incorporating the Heceta Head (level2
ASIC) and its successors interface circuitry on the motherboard.

The guidelines cover the schematic, design, cabling, grounding, termination and board placement, and layout
considerations that should be used for the Heceta Head ASIC.

Overview

The typical design should look like the schematic below.  Any exceptions and options are noted in the sections that follow.

Schematic design

Fans

There are three fan inputs.  If there are less than three fans required in the design, always use the fans beginning at fan 1.
(This is due to software detection considerations.)  The fans may be 5V or 12V and should be connected exactly as
illustrated below:

Note:  Terminate unused fan inputs to ground using 10K resistors.

Power Supply Monitoring and VID Lines

The Heceta will monitor seven analog inputs.  Most of these need voltage dividers to scale them down to the operating
range of the Heceta; others need feedback to allow them to monitor negative voltages.
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Use this design as a reference:

Power Bypass

I2C lines (SDA, SCL) On earlier version of the LM-78 the A0, A1, the Power Bypass pin contains a protection diode to 5V.
When powered down this output drops to about .7V. A buffer gate (like a 7407 or equivalent) should be used to isolate it
from POWERGOOD as well as a diode. (See the figure below.)

The I2C bus is optional in designs up to Pentium® Pro processor and 440FX, in newer chipsets, the I2C bus must be
connected to the Pentium® II Processor, PIIX4, PIIX5, 440BX, etc. to enable advanced management software. Since they
are both I/O pins, they should be pulled up with a 10K to Vcc if not used.

Note: This bus is required if external temperature sensors (for example, LM75 or DS1621) are used other than the sensor
internal to the LM-78.

Note also, that in this case the BTI (Board Temperature Interrupt) input would be connected to these external sensors and
pulled up with a 10K resistor.

CAUTION: For 307 and 308 Ultra I/O chips, there must be two dedicated GPI/O pins dedicated to SDA and wire OR’ed if
dual processors are used or more than one external temperature sensor is used.

The BTI (Board Temperature Interrupt) input should be pulled up with a 10K resistor whether or not it is used.

SMI

The SMI output of the Heceta should be coupled to the system through a diode:
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Chassis Intrusion

The chassis intrusion circuit should be implemented exactly as shown in the figure below.  Note that the TC7S14 parts are
NOT Schottky.  This is merely Toshiba’s designation of a small (SOT-23 sized) 5 pin Low Power CMOS device containing
a single gate. (They require about 1 uA to run from 5VSB or VBAT.)

 

(Chassis optional)

NTEST

NTEST is the output of the NAND tree test function which allows an in-circuit test of the part.  None of the pins (except
ground) should be directly tied to ground since the ATE needs to drive them.

Fan Cabling

Observe the following guidelines with respect to the fan cabling and connectors:

The fans are three-wire, with a keyed 3 pin connector with pinout, as follows:

Pin Use
1 Ground
2 +12
3 Tachometer

Cable Length

Each fan cable should be less than or equal to 18 inches.

Placement

Make sure that there’s a maximum of 6 inches between drive connectors on the cable.  If one drive is placed on the cable,
it should be placed at the end of the cable. If a second drive is placed on the same cable, it should be placed on the next
closest connector to the end of the cable (6 inches away from the end of the cable).

Grounding

Provide a direct, low-impedance chassis path between the motherboard ground and hard-disk drives.
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Motherboard Layout

Observe the following guidelines (with respect to the Heceta Head, LM-78) when laying out the motherboard:

LM-78 Placement

Place the LM-78 component with onboard temperature sensor as close as possible to the hottest elements on the board
such as the CPU, even though the LM-78 senses the backplane temperature.

Resistor Location

The termination resistors should be in series and placed as close to the driver of the signals Figure 1.  Procedure 3. Series
Termination

The resistor values called out in the figure on page  are the current recommended series termination resistors for the
Heceta Head interface circuitry.

Recommended Termination Resistors

Signal Resistor Comments
RESET 22-47 Ω The RESET Signal comes from the 82371B RSTDRV signal, through a Schmitt trigger.

Diode to Vcc
SMI_IN# ? Bypass
SMI_OUT# ? ?

One resistor per cable is recommended for all signals. For signals labeled as 22Ω - 47Ω, the correct value should be
determined for each unique motherboard design, based on signal quality.

Signal Line Capacitance

IRQ Pull-Up


