OutBRack '@l

POWER

Out\Bnek

Power Systems

Board Replacement Instructionsfor

FL

=Xmax Charge Controllers

Including Control Board, Button Board,

Power Board, and FLEXmax 60 Fan



OutBack '@l

POWER

About OutBack Power Systems

OutBack Power Systemsis aleader in advanced energy conversion technology. Our productsinclude
true sine wave inverter/chargers, maximum power point tracking charge controllers, system
communication components, aswell as breaker panels, breakers, accessories, and assembled systems.
Contact Information

Telephone: +1.360.435.6030 (North America) +34.93.654.9568 (Barcelona, $pain)
+1.360.618.4363 (Technical Support)
+1.360.435.6019 (Fax)

Address: North America
19009 62nd Avenue NE
Arlington, WA USA

Email: Support@utbackpower.com

Web Ste: www.outbackpower.com

Disclaimer
UNLESS SPECIFICALLY AGREED TO IN WRITING, OUTBACK POWER SYSTEMS:

(@) MAKESNO WARRANTY ASTO THEACCURACY, SUFFICIENCY ORSUITABILITY OF ANY TECHNICAL
OROTHERINFORMATION PROVIDED IN ITSMANUALS OROTHER DOCUMENTATION.

(b) ASSUMESNO RESPONSBILITY ORLIABILITY FORLOSS ORDAMAGE, WHETHER DIRECT, INDIRECT,
CONSEQUENTIAL ORINCIDENTAL, WHICH MIGHT ARSEOUT OF THE USE OF SUCH INFORMATION. THE
USE OF ANY SUCH INFORMATION WILL BEENTIRELY AT THEUSERSRXK

Notice of Copyright

Board Replacement Instructions for FLEXmax Charge Controllers © December 2009 by OutBack Power
Systems. All Rghts Reserved.

Trademarks

OutBack Power isa registered trademark of OutBack Power Systems.

Date and Revision
December 2009, Revision A

Part Number
900-0054-01-00 Rev A



Important Safety Instructions
READ AND SAVE THESE INSTRUCTIONS!

Thismanual containsimportant safety instructionsfor replacing parts on the FLEXmax Series Charge
Controllers. Read all instructions and cautionary markings on the FLEXmax Series Charge Controllers
and on any accessories or additional equipment included in the installation. Failure to adhere to these
instructions could result in severe shock or possible electrocution. Exercise extreme caution at all

timesto prevent accidents.
Symbols Used

Symbol | Description

@ Ground

W ACCurrent
- DCCurrent

Sngle-Phase

Sne Wave

CAUTION: Hazard to Equipment

Thistype of notation indicates that the hazard may cause damage to the equipment.

/_\ WARNING: Hazard to Human Life
Thistype of notation indicates that the hazard could be harmful to human life.

i IMPORTANT:
Thistype of notation indicatesthat the information provided isimportant to
the installation, operation and/or maintenance of the equipment. Failure to
follow the recommendationsin such anotation could result in voiding the
equipment warranty.
Audience

These instructions are for use by qualified personnel who meet all local and governmental code
requirementsfor licensing and training for the installation of electrical power systemswith ACand DC

voltage up to 600 volts.

900-0054-01-00 Rev A



Important Safety Instructions

Definitions

Table1 Termsand Acronyms

Acronym Definition

Button Board Hat board containing the push-buttonsand LCD.

Control Board Narrow circuit board containing the unit’s programming.

FET Field Effect Transistor. The FETs used for power switching in the FLEXmax are
classified as MOSFETs (Metal-Oxide-Semiconductor Field-Efect Transistors).

LCD Liquid-Crystal Display; refersto the FLEXmax data readout.

Power Board Large circuit board containing the unit’s power-switching circuitry.

PV Photovoltaic; refersto the photovoltaic panels or modules used with the FLEXmax.

Personal Safety

A WARNING: Personal Injury

[l Use standard safety equipment such as safety glasses, ear protection, steel-toed
safety boots, safety hard hats, etc. as prescribed by the Occupational Safety and
Health Association (or other local codes) when working on this equipment.

(] Use standard safety practices when working with electrical equipment (e.g., remove
all jewelry, use insulated tools, wear cotton clothing, etc.)

(] Never work alone when installing or servicing this equipment. Have someone
nearby that can come to your aid if necessary.

PV Safety

ﬁ WARNING: Shock Hazard

Photovoltaic (PV) arrays can be energized with minimal ambient light available.
Therefore to ensure a safe disconnect from the system, be sure to install a PV disconnect,
breaker, or accessible fuse box (depending on local code requirements).

A CAUTION: Equipment Damage

PV Arrays must be wired with correct polarity (positive-to-positive, negative-to-
negative). Connecting the cablesincorrectly can damage or destroy the equipment.

2 900-0054-01-00 Rev A



Important Safety Instructions
Equipment Safety

A CAUTION: Equipment Damage from Static Discharge

A static-safeguarded workspace should be used to preserve the FLEXmax controller's
static-sensitive components during the removal and installation procedure. This
includes grounding yourself and your workspace to remove any possible static charge.
Practices that will help avoid staticinclude standing on a concrete floor, preferably on a
rubber floor mat, doing the repairs on ametal workbench, and avoiding static-causing
synthetic clothing.

A WARNING: Lethal Voltage

Review the system configuration to identify all sources of energy. (PVarrayscan be
energized with minimal ambient light available.) Ensure ALL sources of power are
disconnected before performing any installation or maintenance on this equipment.
Confirm that the terminals are de-energized using a validated voltmeter (rated for a
minimum 1000 Vac and 1000 Vdc) to verify the de-energized condition.

WARNING: Burn Hazard

Internal parts can become hot during operation. Do not remove the cover during
operation or touch any internal parts. Be sure to allow them sufficient time to cool down
before attempting to performance any maintenance.

>

WARNING: Fire Hazard

[l Do not place combustible or flammable materials within 12 feet (3.7 m) of
the equipment.

>

[l Useonly the recommended cable sizes (or greater) for ACand DCconductorsin
compliance with local codes. Ensure all conductorsare in good condition. Do not
operate the unit with damaged or substandard cabling.

CE CAUTION: Equipment Damage

(2] Do not perform any servicing other than that specified in these instructions unless
qualified to do so and have been instructed to do so by OutBack Power Systems
Technical Support personnel.

[Z] Only use components or accessories recommended or sold by OutBack Power
Systems or its authorized agents.

Thoroughly inspect the equipment prior to energizing. Verify that no toolsor
equipment have been inadvertently left behind.

Ensure clearance requirements are strictly enforced and that all vents are clear of
obstructionsthat can prevent proper airflow around or through the unit.

900-0054-01-00 Rev A 3
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Introduction

Overview

This step-by-step guideillustrates the replacement of the Control Board, Power Board and Button Board
for all FLEXmax Series Charge Controllers. It also illustrates the replacement of the Fan for FLEXmax 60
charge controllersonly. It doesnot cover replacing the fan in a FLEXmax 80 charge controller.

A static-safeguarded workspace should be used to preserve the FLEXmax controller’s static-sensitive
componentsduring the removal and installation procedure. See the section titled Equipment Safety on
page 3 for more specific instructions.

Please review this guide and familiarize yourself with the complete repair procedure. OutBack technical
support isalso available at (360) 618-4363 or support@utbackpower.com.

A CAUTION: Equipment Damage

This procedure involves sensitive electronics which must be handled gently
and carefully during removal and installation. Applying excessforce can
damage the components and cause the FLEXmax controller to malfunction.

Button Board
(front)

Power Board
(back)

Figure1 Components

900-0054-01-00 Rev A 7



Introduction

ToolsRequired

(] Phillips Screwdriver

(] Fat Screwdriver

[] Long-Nose Pliers

(] Diagonal Wire Cutters (not shown)

Preliminary

A WARNING: Shock Hazard

If the unit hasbeen in use, power can
still be present even after the unit has
been disconnected.

(] Remove all electrical connections
from the FLEXmax controller.

(] Allow the controller to “rest” for
approximately ten minutesto fully
discharge the PVinput capacitors.

Figure2 Charge Controller “At Rest”

NOTE: Asmany as 33 screws may be removed during this procedure. Be sure to put them aside in the
order they are removed.

Summary List of Instructions

The following isalist of the instructionsthat are included in thisdocument.
[f] Forinstructionsfor Removing the FLEXmax 80 Fan Cable, see page 9.
[] Forinstructions for Disassembling the Chassis, start on page 10.
[£] Forinstructionsfor Removing the Heat Sink, see page 11.
[] Forinstructions for Removing the FET Bar, see page 12
For instructions for Separating the Heat Sink from the Power Board, see page 14.
[f] Forinstructionsfor Replacing the Fan and Button Board, see page 17.
(] Forinstructionsfor Replacing the Control Board and Power Board, see page 23.
(] Forinstructionsfor Reassembling the Charge Controller, see page 27.

8 900-0054-01-00 Rev A



FLEXmax Charge Controller Disassembly

If you have a FLEXmax 60, proceed with removing the chassis screws as described on page 10.

Removing the FLEXmax 80 Fan Cable

1. Remove the machine screw that securesthe
fan cover.

2. Pressboth sidesof the fan cover to release the

Press
tabs. Pull up on the cover.

3. Remove the fan cover once the tabs have
cleared their slots. Keep the fan cover and
machine screw in a safe place.

4. Note the fan cable plugged into the jack.

5. Removethefan cable
by squeezing the tabs
on either side of the
plug. You can do this
with your fingers, or
with a pair of long-
nose pliers.

6. Note the jack for the fan
cable, which is snapped
into the fan bracket.

Figure3 Removing Fan Cover

7. Removethe cablejack by
pinching the retaining
tabson either side of the
jack, using long-nose
pliers. The jack can be
taken out through the
rear of the bracket.

Figure4 Removing Cable Jack

900-0054-01-00 Rev A 9



Disassembly

Removing Chassis Screws

1. Set theunit onitsside to remove the two back screws. Keep the screws and star washerstogether.

Figure5 Back Screw Removal

2. With the unit still on its side, remove two side screws.

Figure6 Side Screw Removal (part 1)

3. Set theunit onitsother side and remove the two remaining screws.

Figure7 Side Screw Removal (part 2)

The heat sink can now be removed from the chassis.

10 900-0054-01-00 Rev A



Disassembly

Removing the Heat Sink

1. Toremove the heat sink, grip it along
each flank and raise itslower end.

2. didethe control board past the
grounding lug. Make certain the power
board israised high enough to avoid
the grounding lug

a&——— Groundinglug

3. Sidethe heat sink away from
the chassis.

Figure8 Heat Sink Removal

900-0054-01-00 Rev A 11



Removing the FET Bar

1. Set theunit on itsside as shown in Figure 9 and remove the 12 screws securing the FET mounting bar
to the heat sink.

Figure9 FET Bar Screw Removal

2. Remove the FET mounting bar.

Figure 10 FET Bar Removal

Continued on next page.
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Disassembly

3. Lift the tab of the FETs off
from the Si-Pad (gray
insulator pad) using your
finger and thumb.

CAUTION! Do not attempt
to remove the FETs from
the power board. The FET
pins are soldered to the
board.

Figure 11 Freeing the FET from the Insulator

If the FETs are difficult to
break free, rock the tabs
gently with long-nose pliers
until they lift off the SiI-Pad.

Figure 12 Freeing the FET with Pliers

900-0054-01-00 Rev A 13



Separating the Heat Sink from the Power Board

Place the charge controller upside down and remove the seven screws circled in white in Figure 13, on
theleft. Do not remove the four cradle screws and washersidentified with the X symbol in Figure 13 on
the right.

2. Removethelast three (3)
remaining screws, circled
in white in Figure 14.

Figure 14 Removing Remaining Screws

Continued on next page.
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Disassembly

3. With all the screws
removed, the heat sink can
be separated from the
power board. Set the unit
upright and carefully pry
and lift the heat sink off the
power board.

Figure 15 Heat Sink Removal

CAUTION! Do not force the
removal. The heat sinkis
connected to the power board
by aribbon cable from the
control board.

Figure 16 Heat Sink Connected to Power Board
Continued on next page.
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Disassembly

4. Setthe heat sink onitsside and the
power board down flat.

5. Remove the ribbon cable connector
from the LCD connector.

The connector may have a dollop of
silicone sealant on it which must be
peeled off. When reassembling the
controller, it isrecommended to apply
more silicone sealant if available.)

If you have a FLEXmax 60 controller and
are only replacing the fan, it isnot
necessary to remove the cable.

Figure 17 Cable Removal

Figure 18 Power Board - Top View

For instructionson Replacing the Fan in a FLEXmax 60 Charge Controller, see page 17.
For instructionson Replacing the Button Board, see page 19

For instructions on Replacing the Control Board and Power Board, see page 24.

For instructionson Reassembling the Controller, see page 27.
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Fan and Button Board
Replacing the FLEXmax 60 Fan

Disassemble the controller as described on page 9 through page 16.

Removing the Fan

Toremovethefan:

1. Disconnect the connector from the LCD. The
connector may have a dollop of silicone sealant to
ensure afirm connection. Thisshould be peeled or
pulled off.

2. Remove the four screwsholding the fan in place.

NOTE: The ribbon cable is shown disconnected
in thisillustration for convenience only.

Fan Screws (x4) Fan Connector

Figure 19 Fan Removal

Replacing the Fan

Screw Post Toreplacethefan:

Black Wire 1. Insert the new fan aligning the mounting holesto
o " the heat sink.

2. Align the connector so that the red wire of the
connector linesup with the positive (+) pin and the
black wire with the negative (-) pin asshown in
Figure 20. Position the wiresbetween the
screw posts.

Plug in the connector.

Tighten the screws so the fan is snug against the

Red Wire heat sink.
Screw Post

Reapply silicone sealant to secure the connector
(if possible).

Silicone Sealant

Figure 20 Fan Replacement

If no other repairs are necessary, see the reassembly instructions on page 27. After reassembly, return to
page 18 for testing procedures.

900-0054-01-00 Rev A 17



Fan and Button Board

Fan Test Procedures

Test the fan using the following procedures..

1. Remove the Remote Temperature
Sensor (RTS) jack from the port, if
present.

2. Insert aflat screwdriver inside the RTS
port. Gently pressthe screwdriver tip
against all the pinsat once. Thiswill
create afalse signal that will turn the
fan on.

3. Checkthe LCD. The operational mode on
the FLEXmax screen should change from RTSPort
“Seeping” to “BatTmpET”. The fan will
begin running.

LCD Display
IN 005 V OUT 25.0 V
4. Oncethe fan operation hasbeen verified, 00.0 A 00.0 A
remove the screwdriver from the RTSport Watts 0000 AuxOff
and reconnect the RTS, if available. kWHrs 00.0 BatTmpErr

O O O O

Figure21 Fan Test Procedure

You may now apply PVinput to the FLEXmax Charge Controller to resume charging.
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Fan and Button Board

Replacing the Button Board

To locate the button board:

1. Disassemble the controller as described
on page 11 through page 18.

2. Remove the Remote Temperature Sensor
(RTS) from the port, if present.

3. TheButton Board islocated on the inside
of the heat sink.

Figure22 Locating the Button Board

Fan Connector

To disconnect the fan:

1. Disconnect the fan by gently pulling the
connector away from the button board..

2. Remove the Slicone Sealant if present.

Button Board Silicone Sealant

Fan Connector

R T LLLLL

Button Board

Figure 23 Disconnecting the Fan
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Fan and Button Board

The button board is mounted to the
- heat sink on four metal pegsat the
ASIM-2MACS-  comersof the board. It isretained in
KJ-BYDZ place by push-nuts which slide over
811003-2 each peg, and which are covered in
turn by silicone sealant.

To exposethe pegs:

1. Remove the silicone sealant from
all four pegs.

Figure 24 Exposing the Button Board Mounting Peg

Once the push-nuts are exposed,
they will need to be removed without
damaging the metal pegs. The push-
nut isvery thin and does not have
much of an edge. Using a sharp set
of wire cutters, remove the push-nuts
by squeezing them on either side so
that they deform.

To remove the push-nut:

1. Carefully grip the push-nut on
either side with the wire cutters.
Be sure not to damage the peg or
the circuit board.

Figure 25 Gripping the Push-nut
Continued on next page.
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Fan and Button Board

2. Sowly close the wire cutters, exerting
enough pressure to crush or deform
the push-nut. The push-nut cannot be
reused after doing this.

3. Once the push-nut isdeformed,
push the wire cuttersbeneath it
and pry it off the peg.

3 O“E‘O Q Res 4 Finally, work the button board free of
S| gl ! the four pegsand remove it from the
housing.
Figure28 Removing the Button Board
Continued on next page.
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Fan and Button Board

5. Insert the replacement board and align
it with the four pegs.

ASIMIMACS
KIBTDT
B11003.2

i
Figure 29 Inserting the New Button Board
; I : . G
. - N 6. Layareplacement push-nut over each peg.
/ ‘ , Thepush-nutsarenot flat. Make certain to
place them so that the edges are lower and
the convex center ishigher.

7. Using the wire cuttersor long-nose pliers,
press along both sides of the push-nut so
that it isdriven onto the peg. Continue
pressing until the push-nut isfirmly against
the button board.

8. Repeat with the other three push-nuts
and pegs.

9. Reattach the connector for the fan.

10. If possible, reapply silicone sealant to
secure the fan connector and the four
push-nuts.

Proceed to the next section if you need to
replace the control board or power board.

If not, proceed to page 27 to begin
reassembling the charge controller.

Figure 31 Reconnecting the Fan
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Control Board and Power Board

Removing the Control Board

1. Raisethe one set of inductor wiresthat
passes over the control board, to allow
room for the control board to move.
Do not raise the other set of wires.

Raise theseinductor wires

Control Board

Do NOT raise these
inductor wires

Figure 32 Liftingthe Inductor Wires

. 2. Pinchthe endsof the control board and
pull upward.

3. Iftheboard resists, gradually pull up one
end at atime, alternating between the
two ends.

4. Remove the control board by dliding it out
of the power board, avoiding any
componentson the board.

CAUTION! The pinsof the control board
should not be obstructed by the components
on the power board.

Figure 33 Sliding the Control Board Out
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Control Board and Power Board

Replacing the Control Board or Power Board

1. Inspect the connector pinson the
control board for any bends.
Sraighten any bent pinswith aflat
screwdriver or your finger.

Figure 34 Bent Pin on Control Board

Side the control board into the power
board. Do not hit any componentson the
power board.

Inspect the pins again before connecting
the control board to the power board.

Carefully align the control board connector
with the power board connector. Be sure
the pinsand holes are lined up with each
other precisely.

5. When the pinsand connectorsline up,
push the control board into the
power board.

Pins

Connector Holes

Continued on next page.

Figure36 Pinsand Connectors

24 900-0054-01-00 Rev A



Control Board and Power Board

6. Using the replacement that came with
the new board, replace the gray Si-Pad
insulator on the heat sink.

Screw Hole on
the Heat Sink

Figure 37 FETsand Sil-Pad Insulator on Heat Sink

EE IMPORTANT:
Make certain the new SiI-Pad islined up with the screw holes on the heat sink.

ﬁ CAUTION: Equipment Failure

Always replace the Sl-Pad even if the old Sl-Pad appearsusable. It could easily
have been damaged when removing the heat sink from the power board. Even
apin-sized hole can lead to catastrophic board failure.
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Control Board and Power Board

Notes:
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Reassembly

Reseating the Control or Power Board

1. Push on both endsof the
control board to confirm
it isstill properly seated
on the power board.

2. Bend and movethe
inductor wiresover the
control board. These are
the same inductor wires
which were bent out of
the way in Figure 32.
Make sure the wiresdo
not strike the fan or
button board when the
heat sink isreinstalled.

Figure 39 Placing Inductor Wires
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Reassembly

Reconnecting the Heat Sink to the Power Board

Figure42 Installing and Tightening Screws
28

With the control board secured to the
power board, connect the ribbon cable.

CAUTION! Theribbon cableisnot keyed.
Do not install it backward. In the correct
orientation, the red stripe must face the
heat sink side wall.

In Figure 40, the cable is oriented so that
the red stripe ison the bottom.

2. Setand align the heat sink onto the
power board.

3. Whilealigning the heat sink, tuck one
finger under the ribbon cable and pull
asindicated in Figure 41. Thiswill take
up the slack in the ribbon cable. It
keepsthe cable from interfering with
the alignment of the heat sink and the
power board.

4. Set theunit upside down, and align
the power board screw holes against
the heat sink screw holes.

5. Reinstall all the screwsthat had been
removed previously and hand-
tighten them.

Continued on next page.
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Reassembly

6. Set theunit onitsside with the FETsin
between the screw holeson the
heat sink.

If they do not line up, move the tabson
the FETsto align them between the
screw holes. The alignment of the FETs
between the screw holes protectsthem
from damage when reinstalling the FET
mounting bar and screws.

7. If you are reassembling the unit
(following fan replacement) and have
not already performed thisstep: using
the replacement that came with the fan,
replace the gray SlI-Pad insulator on the
heat sink. Refer to theillustration on
page 27 if necessary.

Figure43 Aligning FETsand Installing the FET Bar

ﬁ CAUTION: Equipment Damage

Always replace the SlI-Pad even if the old SI-Pad appears usable. It
could easily have been damaged when removing the heat sink from the
power board. Even apin-sized hole can lead to catastrophic board
failure.

Make sure the new Sil-Pad islined up with the screw holeson the
heat sink.

8. Placethe FET mounting bar on
the FETs.

9. Install the FET bar screws and
tighten.

Figure44 Installing FET Bar Screws
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Reassembly

Reconnecting the Heat Sink to the Chassis

1. Sidethe reassembled unit into
the chassisworking around the

‘ Grounding lug.

L “ \ o <&——— Groundinglug

Vl' ﬂ-..}ah

.}

Figure45 Reinstalling the Heat Sink onto the Chassis

2. Replace and tighten down all the
screws on the back of the chassis.

3. Replace and tighten down all the
screwson the sides of the chassis.

Figure46 Replacingthe Chassis Screws
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Reassembly

For the FLEXmax 80 Controller, follow the steps on for reinstalling the fan plug before proceeding.

Reinstalling FLEXmax 80 Fan Plug

1. Snap thefan cablejackinto the
bracket.

2. Snhap thefan cableinto the jack.

3. Replace the FLEXmax 80 fan cover.

Figure49 Fan Cover
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Reassembly

System Functional Test

Perform a Functional Test asfollows before putting the system back into full service.
1. Reinstall FLEXmax Charge Controller back into the system.
2. Initially apply only battery power to the FLEXmax controller.

3. Thedisplay should “boot up” and the soft keys should function properly. Test the soft keys by
cycling through the menus.

4. Once proper operation is verified, apply PVinput to the FLEXmax Charge Controller to
resume charging.

5. Using adigital multimeter, test the applicable test pointsto confirm proper voltage levels asthey
are applied to the system.

6. Replace all the appropriate component covers and secure the system for official use by the
customer.

If the unit does not perform as expected or fails the Functional Test, disconnect all power sources
(i.e. open all breakers or disconnects) and contact OutBack Technical Support for additional assistance.
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Reassembly

Notes:
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