
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

5

Lumenpulse INC.

7

SCH-000XXX-00.SchDoc

P_PartNumber
P_Revision

6/12/2017
12:43:27 PM

C:\Users\nlekatsas\Google Drive\Hobby Circuits\Headphone Amplifier\Rev 1.2\SCH-000XXX-00.SchDoc

Size:
Number:Date:

File:
Rev:Sheet ofTime: B

PROPRIETARY NOTE
THIS DOCUMENT CONTAINS INFORMATION 
CONFIDENTIAL AND PROPRIETARY TO 
LUMENPULSE™ AND SHALL NOT BE 
REPRODUCED OR TRANSFERRED TO OTHER OR 
DISCLOSED TO OTHER OR USED FOR ANY 
PURPOSE OTHER THAN THAT WHICH IT WAS 
OBTAINED WITHOUT THE EXPRESSED WRITTEN  
CONSENT OF LUMENPULSE™.

P_ApprovedBy
P_EngineerENGINEER: DRAWN BY:

APPROVED:
P_DrawnBy10 Post Office SQ

Boston, MA 02209 USA
Suite 900

P_Project_Name

Revision History
Rev Date DescriptionApprover

GND

+5VDC_SWITCHED

10uF
6.3V

C3
10uF
6.3V

C4
10uF
6.3V

C5

35RAPC4BH3

GND1

RING2

RING_SENSE3 TIP_SENSE 4

TIP 5

J1

150060RS75000
D2

RK0971221Z05

1

2

3

Clockwise

4

5

6

Clockwise

78

S1

BUF602IDBVT

OUT1

-VCC2

VREF3 IN 4

+VCC 5

U4

OPA1642AIDGKR

OUTA1

-INA2

+INA3

-VCC4 +INB 5-INB 6OUTB 7+VCC 8

U3

0.1uF
10V

C11

0.1uF
10V

C8
+9VDC

ISO_GND

+9VDC

ISO_GND

FAKE_GND

+5VDC_INPUT+5VDC_SWITCHED

1K
1%

R5

+9VDC

35RAPC4BH3

GND1

RING2

RING_SENSE3 TIP_SENSE 4

TIP 5

J2

FAKE_GND

FAKE_GND FAKE_GND

100K
1%

R13 0.1uF
10V

C10

FAKE_GND

10K
1%

R9

1K
1%

R11

10
1%

R7

FAKE_GND

100K
1%

R120.1uF
10V

C9

FAKE_GND

10K
1%

R8

1K
1%

R10

10
1%

R6

FAKE_GND

ISO_GND

FAKE_GND LEFT_CH_OUT

RIGHT_CH_OUT

+5VDC_INPUT

GND

MCP6002T-I/MS

OUTA1

-INA2

+INA3

-VCC4 +INB 5-INB 6OUTB 7+VCC 8
U1

+5VDC_SWITCHED

GND

100K
1%

R2

10uF
25V

C2

+9VDC

ISO_GND

-Vin1

+Vin2

-Vout 3

+Vout 4

U2 100K
1%

R4

GND

10uF
6.3V

C6

499K Ohms
+/- 1%

R3

GND

1-2295018-2

GNDA1

TX1+A2

TX1-A3

VBUSA4

CC1A5

D+A6

D-A7

SBU1A8

VBUSA9

RX2-A10

RX2+A11

GNDA12

GND B1

TX2+ B2

TX2- B3

VBUS B4

CC2 B5

D+ B6

D- B7

SBU2 B8

VBUS B9

RX1- B10

RX2+ B11

GND B12

G
N

D
0

J3

GND

+5VDC_INPUT

0.1uF
10V

C1

GND

0.1uF
10V

C7

ISO_GND

FAKE_GND

100K
1%

R1

MBR0530T1G

D1
SOD-123

MBR0530T1G

D3
SOD-123

MBR0530T1G

D4

SOD-123

FAKE_GND

CDSOT23-SM712

12

3

D6

FAKE_GND

CDSOT23-SM712

12

3

D5

FAKE_GND

RIGHT_CH_INLEFT_CH_IN

RIGHT_CH_IN
LEFT_CH_IN

LEFT_CH_OUT RIGHT_CH_OUTLEFT_CH_OUT
RIGHT_CH_OUT

MAF1608GAD471CT000
L2

MAF1608GAD471CT000
L1

ESD Protection

Right Channel

Input
Tip = Left
Ring = Right

Left Channel

Output
Tip = Left
Ring = Right

Buffered 4.5V reference, AKA 'Fake Ground'

USB Type C Connector

Sets the output gain @ 11

Sets the output gain @ 11

LED pulsing/heartbeat generator - power indicator

0.7 * RC constant = time to reach 50% of applied voltage. In 
this case, 5V applied to RC filter, trigger setpoint is 2.5V, 
thus 50%.
10uF cap, 499k resistor = 3.493 second time constant. 7 
second total pulse cycle time.

Ground Explanation

'GND' - USB 5V input ground, initial power input to the circuit. This is 
used for the power indicator LED circuit and to create the 9V rail

'ISO_GND' - Since the 5V to 9V setup converter is isolated, this 
ground is created on its output to isolate between the 5V input. Since 
there could possibly be weird ground loops between the audio input if 
its powered from the same source as the 5V rail this isolation avoids 
this situation. This is especially important because 'FAKE_GND' is 
really just a voltage reference and there is no guarantee what reference 
the audio input will use relative to this. The isolation takes this out of 
the equation.

'FAKE_GND' - Created locally by dividing the 9V rail in two and 
creating a buffered voltage reference used as a ground for the opamps 
rather than creating two rails. This ground is derived from the 
'ISO_GND' so it is also isolated from the 5V input ground.

This diode network keeps the positive feedback 
pin slightly above ground during the discharge 
phase. This avoids having to wait long periods 
of time for random interference to pull the 
negative feedback pin below the positive since 
they are at the exact same potential.
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