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Presenter
Presentation Notes
Bob_edit – Spelled out Hardware and also added Firmware and spelled out Software. Should not be abbreviated on first use at least. Some people may not know what the abbreviations are.



 This training to include:
◦ Functional technical overview
◦ Disassembly
◦ Troubleshooting

 Additional documentation not covered here:
◦ Schematics
◦ Latest Owner’s manual
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F1 System Basics
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F1 Model 812 Powered Loudspeaker System
 Flexible Array: Direct sound where it is needed
 Vertical Array: Delivers Wide Consistent Sound Coverage
 Woofer Behind Array: Efficient use of product size
 No Fan: Longer Product Life
 Built In Stand with Subwoofer: Convenient mounting
 Pole Mount Bracket: May be pole mounted
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 PFC (Power Factor Correction): Universal AC Power
 LLC Power Supply: Regulated +/-64V Power Rails
 Class-D Amplifier: Output Current Protection
 Cooling: Woofer Port Airflow across Heatsinks
 Thermal Protection
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F1 Power Supply & Amplifier
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F1 Front LED and
Hall Sensor Boards
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F1 Model 812
Disassembly Procedure
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CAUTION: SHOCK HAZARD 
The F1 amplifier has high voltage (400 VDC) between the
heatsink and much of the circuitry on the power supply PCB
during operation. In addition, the power amplifier PCBs have
a large amount of capacitance on the boards that retain a
dangerous charge for a significant period of time.  (10 mins)

- DO NOT touch the power supply heatsink when the amplifier is operating. 
- DO NOT use the power supply heatsink as a ground point for test equipment.    

Damage to your equipment could result.
- Allow at least ten (10) minutes after operation before removing the cover or    

attempting to replace a PCB assembly. 
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CAUTION: SHOCK HAZARD 
The F1 amplifier has high voltage (400 VDC) on the heatsink 
and much of the circuitry on the power supply PCB during
operation. In addition, the power amplifier PCBs have a large
amount of capacitance on the boards that retain a dangerous
charge for a significant period of time.  (10 minutes)
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F1 Model 812 Disassembly Procedure

Important Note: The top and rear 
handles and their inserts are not 
replaceable for safety reasons. Do not 
attempt to remove them. They are not 
stocked as repair parts.

Some components internal to the 
loudspeaker enclosure, such as the 
internal brackets and the left and right 
SMPS cover are not replaceable.

1. Foot Removal

1.1 Remove the one screw that secures 
the foot to the loudspeaker enclosure.

1.2 Lift off the foot.
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F1 Model 812 Disassembly Procedure
2. Front Grille Removal

Note: The front center and upper and lower grilles 
are simply press-fit into slots in the Twiddler® baffle.

2.1 Using a heavy duty straight pick or thin 
screwdriver, press the tool in between the side of 
the grille and the array baffle plastic. 

2.2 Gently pry the grille forward toward the front of 
the speaker to be able to grasp it.

2.3 Grasp the grille section you wish to remove. 
Carefully pull the grille straight off toward you, one 
side at a time until it is clear of the array baffle. Lift 
off the grille. 

Re-assembly Note: When re-installing the grilles, 
use an angle tool to support the slot 
of the array baffle that the grille seats into. This will 
make it easier to replace the grille.

Note: The Bose® logo is attached to the center 
grille. Replacement center grilles DO NOT come 
with the logo attached. You will need to either re-
use the old logo or order a new one.
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F1 Model 812 Disassembly Procedure
3. Logo Removal

3.1 Remove the center grille section using 
procedure 1. 

3.2 Remove the screw, washer and spring 
that secure the logo to the center grille 
section. Lift off the logo.

4. Side Grille Removal

4.1 Using a flat plastic tool, move the grille 
sides away from the loudspeaker enclosure 
until the retaining tabs are clear of the 
enclosure. There are four retaining tabs per 
grille.
Note: Take care to not damage the 
loudspeaker enclosure or the side grille. 

4.2 Once the retaining tabs are clear, pull the 
side grille straight off from the front of the 
enclosure. 
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F1 Model 812 Disassembly Procedure
5. Twiddler® Removal

5.1 Remove the front grilles using 
procedure 2. 

5.2 Remove the 4 screws that secure 
the driver you wish to remove. Lift the 
driver out of the baffle.

5.3 Remove the two Faston
connectors from the driver. Lift out the 
driver. Note: Be sure to observe 
polarity when connecting the new 
driver.
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F1 Model 812 Disassembly Procedure

6. Stand Mount Interface Removal

6.1 Remove the six screws that secure 
the stand mount to the bottom of the 
loudspeaker enclosure.

6.2 Carefully lift the stand mount 
interface away from the loudspeaker 
enclosure. Take care to not damage the 
mount interface gasket. Note: If you 
damage the gasket, you can order a 
replacement. 

6.3 Lift off the stand mount interface.

Note: After replacement, ensure that 
there are no air leaks using the test 
procedures in this service manual.
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F1 Model 812 Disassembly Procedure
7. Woofer Removal

Notes:
- The woofer is located behind the woofer baffle and 
the Twiddler array. You must remove the woofer baffle 
to access the woofer. 
- There is no need to remove the Twiddler baffles or 
drivers to remove the woofer baffle. 

7.1 Remove the feet and center and side grilles using 
procedures 1, 2 and 3.

7.2 Locate and remove the baffle retention screws. 
There are a total of twelve. Also remove the two silver 
colored screws 
located in the middle of the sides of the enclosure. Do 
not remove the four black screws along the sides of 
the enclosure.
Important Note: There are 2 screws located behind 
the top two holes in the upper Twiddler baffle. You will 
need a long Phillips-head screwdriver to reach them. 
There are no screws located behind the two holes in 
the lower Twiddler baffle.
Re-assembly Note: The four self-tapping screws go in 
the holes at the top of the enclosure and the eight 
machine screws are used along the sides.
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F1 Model 812 Disassembly Procedure
7.3 Place the loudspeaker onto its back. 
Remove the stand mount interface using 
procedure 6. 

7.4 Once the screws are removed, you are 
ready to separate the woofer baffle from the 
loudspeaker enclosure. 

Separate the front section of the enclosure 
from the rear section by pulling them apart at 
the opening left by the removal of the stand 
mount interface. Refer to the photo at right. 

Lift off the front enclosure section. Once the 
front section has come loose, you can rest 
the ports on the internal brackets to allow 
disconnecting the wiring harnesses.
Note: Take care to not damage the large 
main enclosure gasket. You will need to re-
use it. If you do damage it, you can order a 
replacement.
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F1 Model 812 Disassembly Procedure
7.5 Disconnect the two Faston connectors 
from the woofer. Disconnect the wiring 
harnesses at the LED PCB, the two Hall 
Effect Sensor PCBs and the Twiddler array 
connector. Lift off the front enclosure section. 

7.6 Place the front enclosure section face 
down on the bench. Remove the eight screws 
that secure the woofer to the woofer baffle. 
Lift off the woofer.
Notes:
- Be sure to correctly place the main 
enclosure gasket in the groove along the 
edge of the enclosure to ensure there are no 
air leaks after the woofer baffle is replaced.
- After woofer baffle replacement, ensure that 
there are no air leaks using the test 
procedures in this service manual.
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F1 Model 812 Disassembly Procedure
8. LED PCB Removal

8.1 Perform steps 7.1 to 7.5 to remove the front 
baffle section.

8.2 Locate the LED PCB on the back of the front 
enclosure section. Refer to the photo at right. 
Remove the two screws that secure the PCB to 
the front enclosure. Lift off the PCB assembly.

9. Hall Effect Sensor PCB Removal

9.1 Perform steps 7.1 to 7.5 to remove the front 
baffle section.

9.2 Locate the Hall Effect Sensor PCB that you 
wish to remove on the back of the front enclosure 
section. Refer to the photo at the bottom of the 
previous page. 
Note: There are two Hall Effect Sensor PCBs, an 
upper and a lower. Be sure to remove the correct 
PCB assembly.

9.3 Remove the one screw that secures the PCB 
to the front enclosure. Lift off the PCB assembly.
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F1 Model 812 Disassembly Procedure
10. DSP / I-O PCB Assembly Removal

10.1 Remove the six screws that secure the DSP / I-O 
PCB assembly to the loudspeaker enclosure.

10.2 Carefully lift the DSP / I-O PCB assembly away 
from the enclosure. Take care to not damage the 
gasket.

10.3 Disconnect the ground connection wire. Retain 
the nut for re-use. 

10.4 Disconnect the three wire harnesses at J1, J2 
and J3. Lift off the PCB assembly.
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F1 Model 812 Disassembly Procedure
11. SMPS / Amplifier PCB Assembly
Removal

11.1 Remove the eight screws that secure 
the SMPS / Amplifier assembly to the loudspeaker 
enclosure.

11.2 Carefully lift the SMPS / Amp assembly away 
from the enclosure. Take care to not damage the 
gasket.

11.3 Disconnect the ground connection wire. Retain 
the nut for re-use. Disconnect the wiring harness at 
J3.
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F1 Model 812 Disassembly Procedure
11.4 Disconnect the AC wiring harness at 
J1. Disconnect the three wire harnesses 
at J4, J5 and J7. 
Note: J4 and J5 are located across the 
PCB assembly from each other. The J4 
connector is red and the J5 connector is 
white. Lift off the SMPS / Amp assembly. 

Important Note: The SMPS / Amplifier 
PCB assembly is a densely packed 
assembly with many components secured 
with glue to prevent vibration and 
buzzing. Component level repair is NOT 
recommended for this assembly.
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F1 Subwoofer Disassembly Procedure
Important Note: The top, bottom and rear 
handles and their inserts are not replaceable 
for safety reasons. Do not attempt to remove 
them. They are not stocked as repair parts.

1. Foot Removal

1.1 Remove the one screw that secures the 
foot to the loudspeaker enclosure.

1.2 Lift off the foot.

2. Grille Removal

2.1 At the bottom of the loudspeaker, below 
the cabinet edge, remove the two hex head 
T15 size screws that secure the grille to the 
loudspeaker enclosure.
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F1 Subwoofer Disassembly Procedure
2.2 Pull the bottom edge of the grille away 
from the speaker, and slide it down until it 
comes out of the groove at the top of the 
enclosure. Lift off the grille.

3. LED PCB Removal

3.1 Remove the grille using procedure 2.

3.2 The LED PCB housing is located at the 
top right corner of the loudspeaker. Remove 
the two screws that secure the LED PCB 
housing to the enclosure.

3.3 Disconnect the wiring harness from the 
connector. Lift off the LED PCB housing.
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F1 Subwoofer Disassembly Procedure
3.4 Remove the two screws that secure the PCB 
assembly to the housing. Lift out the PCB 
assembly.

4. Woofer Removal

4.1 Remove the grille using procedure 1.

4.2 Remove the eight screws that secure 
the woofer you wish to remove. Lift out the 
woofer.

4.3 Disconnect the two Faston connections. Lift 
out the woofer.
Note: Be sure to observe polarity when re-
connecting the woofer harness to the new 
woofer.
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F1 Subwoofer Disassembly Procedure
5. DSP / I-O PCB Assembly Removal

5.1 Remove the six screws that secure 
the DSP / I-O PCB assembly to the 
loudspeaker enclosure. Take care to 
not strip the screw heads.

5.2 Carefully lift the DSP / I-O PCB 
assembly away from the enclosure. 
Take care to not damage the gasket.
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F1 Subwoofer Disassembly Procedure
5.3 Disconnect the ground connection 
wire. Retain the nut for re-use. 

5.4 Disconnect the three wire harnesses at 
J1, J2 and J3. Lift off the DSP / I-O PCB 
assembly. 

5.5 Remove the knob. Remove the eight 
screws that secure the XLR jacks to the 
input panel. 

5.6 Turn over the DSP PCB subassembly. 
Remove the four screws that secure the 
PCB assembly to the input panel. Lift off 
the PCB assembly.
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F1 Subwoofer Disassembly Procedure
6. SMPS / Amplifier PCB Assembly
Removal

Important Note: The SMPS / Amplifier PCB 
assembly is a densely packed assembly with 
many components secured with glue to prevent 
vibration and buzzing. Component level repair is 
NOT recommended for this assembly. 

6.1 Remove the eight screws that secure the 
SMPS / Amplifier assembly to the loudspeaker 
enclosure. Take care to not strip the screw heads.

6.2 Carefully lift the SMPS / Amp assembly away 
from the enclosure. Take care to not damage the 
gasket.

6.3 Disconnect the ground connection wire. Retain 
the nut for re-use.

6.4 Disconnect the three wire harnesses at J4, J5 
and J7. Lift out the SMPS / Amp sub-assembly. 
Note: J5 is located opposite J4 on the other side 
of the PCB assembly from the view shown at right.
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F1 Architecture
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F1 Model 812 Cabling
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F1 Subwoofer Cabling
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F1 Power Flow
Overview
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F1 Power Flow

Schematic page 1
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F1 Power Flow

HV_390
393V DC

Schematic page 4
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F1 Power Flow
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F1 Power Flow
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F1 Power Flow
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F1 Audio Flow: Model 812 - Input
XLR & TRS
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F1 Audio Flow: Model 812 - DSP
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F1 Audio Flow: Model 812 - Amp
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F1 Audio Flow: Subwoofer - Input
XLR & TRS
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F1 Audio Flow: Subwoofer - DSP
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F1 Audio Flow: Subwoofer - Amp
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 Start w/ customer complaint
 Observe power up
 Replace board if failure is obvious
 Or, replace with known good board

to further isolate the problem
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 Cool product
 Two PCBs

1. Input and DSP
2. Power Supply and Amplifier

 Internal Firmware on DSP
 Firmware can be Reloaded Externally

using Aardvark Adapter



 Debug to Board level
◦ DSP Board
◦ Power Supply & Amplifier Board
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WARNING
Components on the Power Supply
Under the smaller heat sink
Have a very long bleed down time
And take 20 minutes to discharge
From 390Vdc down to 60Vdc
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WARNING
Components on the Power Supply under the smaller heat 
sink have a very long bleed down time and take
20 minutes to discharge from 390Vdc down to 60Vdc
after AC Power is unplugged or unit turned Off.

When the PS & Amp Board is removed from the
Cover Plate the voltage exposed is shown on the 
next slide.
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High Voltage (390Vdc AC Side 
Power) may be discharged by 
placing a 5K Ohm 5W resistor
Between any Red and Green
Points shown for 10 seconds

Red:     HV_390V
Green:  PGND

Yellow & White:
Between HV_390V and PGND
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 Dead or No LEDs
◦ Check AC Power Cable and On/Off Switch
◦ Suspect Power Supply:

Power/Fault will always be Green or Red when DSP has power
◦ Blame Management (always !)
◦ May be Blown Fuse:  F1, Fx1, or FX2:  All on Power Supply
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AC Line Fuse F1
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Fuses on PS for
DSP Power:
+18V  Fx2
-18V   Fx1

Note: Plugging the 
DSP in with Power On
will blow these.
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 With Audio applied, No SIGNAL/CLIP indication
◦ Verify Audio Source: 0 dBV is good level to use
◦ Volume knob is up (Noon).
◦ Check Both Channels
◦ One channel works and the other does not: Bad DSP Board
◦ Neither channel: Verify DSP Code Rev using F1 Update Tool
◦ Reload Code if Aardvark Interface is working
◦ Otherwise suspect defective DSP Board



9/8/2015Bose confidential 63

 With Audio applied, SIGNAL/CLIP active
◦ LEDs are driven by DSP, so audio path to DSP is good
◦ Check Audio Cable from DSP to PS is fully seated
◦ Check Cables from Amplifier to Drivers
◦ Replace Amplifier
◦ Replace DSP Board
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 Audio Out Sounds Bad
◦ What kind of junk are they playing ?   (GIGO)
◦ Verify Input Cables are properly plugged in
◦ Check Audio Cable from DSP to PS is fully seated
◦ Verify that -18V is on DSP Power Connector
◦ Replace DSP Board
◦ Replace Amplifier



 Next is software update procedure
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