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Redundant Fan Systems Using the TC647 Fan Manager
INTRODUCTION
Certain applications, such as file servers, require
redundant cooling fans to ensure uninterrupted system
service, even with cooling fan malfunctions present.
Typically, such systems have a primary fan to cool the
system and one or more “standby” fans that are auto-
matically placed into service should the primary fan fail.
Multiple TC647s can be used to implement such a
system as shown in Figure 1.

DETAILED DESCRIPTION
The TC647 is a combination proportional brushless DC
(BDC) fan controller and fault detector (see the TC647
datasheet (DS21447) for more details). As shown in
Figure 1, individual TC647s are driven by a common
input signal. Normally, the circuit labeled “Unit 1” is in
service and provides proportional speed control for
Fan 1 based on the VIN input voltage. During normal
operation (Fan 1 rotating), Unit 1's FAULT line is high,
causing Q2 to pull the VMIN2 node of Unit 2 low. This
causes the TC647 in Unit 2 to be in shutdown mode.

Should a fan fault occur in Unit 1 (fan stops rotating),
the Unit 1 FAULT output will be driven low. This acts to
turn Q2 off, which will activate the TC647 in Unit 2.
Unit 2 will now respond to the VIN voltage as long as
there is no fan fault present on Fan 2 (see the TC647
datasheet (DS21447) for more information on TC647
modes of operation).
The values of R1, R2, R5 and R6 should be chosen
based on the desired minimum fan speed and biasing
current for these divider networks. Once the R5 and R6
values have been selected, the Q2 base resistor (RB)
value can be selected. When Unit 1 is operating, the
voltage at the VMIN pin must be pulled below 0.65V to
ensure Unit 2 is in shutdown mode. If reset capability
for Unit 1 is desired, the VMIN pin of this unit can be
pulled low momentarily and then released to initiate a
new startup cycle. See the TC647 datasheet
(DS21447) for more information on device reset.

SUMMARY
By using two TC647 devices and a minimal amount of
external components, the system now has redundant
cooling, temperature proportional fan speed control
and fan fault reporting capability.

FIGURE 1: Redundant Fan System Using TC647.
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Note the following details of the code protection feature on Microchip devices:
• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip's Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such
acts allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications. No
representation or warranty is given and no liability is assumed
by Microchip Technology Incorporated with respect to the
accuracy or use of such information, or infringement of patents
or other intellectual property rights arising from such use or
otherwise. Use of Microchip’s products as critical components in
life support systems is not authorized except with express
written approval by Microchip. No licenses are conveyed,
implicitly or otherwise, under any intellectual property rights.
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Microchip received QS-9000 quality system 
certification for its worldwide headquarters, 
design and wafer fabrication facilities in 
Chandler and Tempe, Arizona in July 1999 
and Mountain View, California in March 2002. 
The Company’s quality system processes and 
procedures are QS-9000 compliant for its 
PICmicro® 8-bit MCUs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, 
non-volatile memory and analog products. In 
addition, Microchip’s quality system for the 
design and manufacture of development 
systems is ISO 9001 certified.
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