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NCP2809 Series
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Figure 2. NCP2809A Typical Application Schematic with Output Coupling Capacitor
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NCP2809 Series

20 kQ
4A%Y
Vp
1 MF I CS
Ci  20kQ Ve
IN_L
weur (@1 —w - S
390 nF Vp 4 HEADPHONE JACK
BYPASS r+———— 1
| LEFT |
= BYPASS | |vyo > OUT | PV
T BRIDGE - | sLEEVE '
bepassI1 uF REF_| : —/\ :
= = L RGHT
C OUT R
AUDIO 1 20,\/\';53 IN_R ' =
INPUT !
390 nF
SHUTDOWN SHUTDOWN
— v CONTROL
p— M
Vin L
ViL A
20 kQ
Figure 4. NCP2809B Typical Application Schematic without Output Coupling Capacitor
(NOCAP Configuration)
20 kQ
AN
Ve
wi]
I S
Vp
AUDIO G 20k0 IN_L 220 uF
INPUT v - OuT L e HEADPHONE JACK
390 nF P 1 w r____
BYPASS Cout :‘ LEFT 'i
T |
BYPASS | | y,.c %— NC | |
= J_ [}
Coypass I1 uF BRIDGE REF_| NG I I SLEEVE I
= VAN
= = | |
220yuF | RIGHT ——
C, 20kQ h OUT_R + |fM - -
AUDIO IN R ’ €
INPUT = Cout
390 nF
SHUTDOWN SHUTDOWN
= Vm CONTROL
L Vm
ViL T
AAA-
20 kQ

Figure 5. NCP2809B Typical Application Schematic with Output Coupling Capacitor

http://onsemi.com

3



NCP2809 Series

PIN FUNCTION DESCRIPTION

Pin Type Symbol Description
1 | IN_R Negative input of the second ampilifier. It receives the audio input signal. Connected to the input
capicator Cj,, (NCP2809A) or the external R, (NCP2809B).
2 I SHUTDOWN The device enters in shutdown mode when a a low level is applied on this pin.
3 | BYPASS Bypass capacitor pin which provides the common mode voltage (Vp/2).
4 ) REF_| Virtual ground amplifier feed back. This pin sets the stereo headset ground. In order to improve

crosstalk, this pin must be connected as close as possible to the ground connection of the headset
(ideally at the ground pin of the headset connector). When one uses bypassing capacitors, this pin
must be left unconnected.

5 IN_L Negative input of the first amplifier. It receives the audio input signal. Connected to the input
capacitor Cj, (NCP2809A) or the external R;, (NCP2809B).

6 ) OUT_L Stereo headset amplifier analog output left. This pin will output the amplified analog signal and,
depending on the application, must be coupled with a capacitor or directly connected to the left
loudspeaker of the headset. This output is able to drive a 16 Q load in a single-ended configuration.

7 | Vp Positive analog supply of the cell. Range: 2.2V - 5.5V

8 ) OuT | Virtual ground for stereo Headset common connection. This pin is directly connected to the
common connection of the headset when use of bypassing capacitor is not required. When one
uses bypassing capacitors, this pin must be left unconnected.

9 | Vm Analog Ground

10 ) OUT_R Stereo headset amplifier analog output right. This pin will output the amplified analog signal and,
depending on the application, must be coupled with a capacitor or directly connected to the right
loudspeaker of the headset. This output is able to drive a 16 Q load in a single-ended configuration.

MAXIMUM RATINGS (Ta = +25°C)

Rating Symbol Value Unit
Supply Voltage Vp 6.0 \%
Operating Supply Voltage Op Vp 221055 \%
Input Voltage Vin -0.3to Vg + 0.3 \%
Max Output Current lout 250 mA
Power Dissipation Py Internally Limited -
Operating Ambient Temperature Ta -40to +85 °C
Max Junction Temperature Ty 150 °C
Storage Temperature Range Tstg -65to +150 °C
Thermal Resistance, Junction-to-Air Micro10 Roua 200 °C/W
UDFN 240
ESD Protection Human Body Model (HBM) (Note 1) - 8000 \%
Machine Model (MM) (Note 2) 200
Latch up current at Ta = 85°C (Note 3) =100 mA

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the

Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect

device reliability.

1. Human Body Model, 100 pF discharged through a 1.5 k< resistor following specification JESD22/A114 8.0 kV can be applied on OUT _L,
OUT_R, REF_I and OUT _| outputs. For other pins, 2.0 kV is the specified voltage.

2. Machine Model, 200 pF discharged through all pins following specification JESD22/A115.

3. Maximum ratings per JEDEC standard JESD78.

*This device contains 752 active transistors and 1740 MOS gates.
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ELECTRICAL CHARACTERISTICS All the parameters are given in the capless configuration (typical application).
The following parameters are given for the NCP2809A and NCP2809B mounted externally with 0 dB gain, unless otherwise noted.

NCP2809 Series

(For typical values Tp = 25°C, for min and max values Tp = —40°C to 85°C, Tymax = 125°C, unless otherwise noted.)

Min Max
Characteristic Symbol Conditions (Note 4) Typ (Note 4) Unit
Supply Quiescent Current Ipb Vihn=0V,R_ =16 Q mA
Vp =24V 1.54 2.8
Vp =50V 1.84 3.6
Output Offset Voltage Voif Vp=24V -25 1.0 +25 mV
Vp=5.0V
Shutdown Current Isp Vp=5.0V 10 600 nA
Shutdown Voltage High (Note 5) VspiH - 1.2 \%
Shutdown Voltage Low VspiL - 0.4 \%
Turning On Time (Note 6) Twu Cpy = 1.0 uF 285 ms
Turning Off Time (Note 6) Tsp Cpy = 1.0 uF 50 ms
Max Output Swing Vioadpeak Vp=24V,R.=16Q 0.82 0.9 \%
Vp =50V,R_.=16Q 1.94 2.05
Vp=2.4V, RL=32Q 1.04
Vp =50V,R_.=32Q 2.26
Max Rms Output Power Porms Vp =24V, R =16 Q THD+N<0.1% 24 mwW
Vp=5.0V, R =16 Q, THD+N<0.1% 131
Vp =24V, R_=32Q, THD+N<0.1% 17
Vp=5.0V, R =32 Q, THD+N<0.1% 80
Voltage Gain G NCP2809A only -0.5 0 +0.5 dB
Input Impedance Zin NCP2809A only 20 ke
Crosstalk CS f=1.0kHz dB
Vp=24V,R =16 Q, Poy =20 mW -63.5
Vp=24V,R =32Q, Py = 10mW -725
Vp=8.0V, R =16 Q, Py = 30 mW -64
Vp=8.0V, R =32Q, Py = 20 mW -73
Vp=5.0V, R =16 Q, Pyt = 75 mW -64
Vp=5.0V, R =32Q, Py = 50 mW -73
Signal to Noise Ratio SNR f=1.0kHz dB
Vp=24V,R =16 Q, Poy =20 mW 88.3
Vp=24V,R =32Q, Poyy =10 mW 89
Vp=38.0V,RL=16 Q, Pyt = 30 mW 90.5
Vp=8.0V, R =32Q, Py = 20 mW 92
Vp=5.0V,RL=16 Q, Poyt = 75 mW 95.1
Vp=5.0V,RL=32Q, Pyt = 50 mW 96.1

4. Min/Max limits are guaranteed by production test.
5. At Tp =-40°C, the minimum value is setto 1.5 V.

6. See page 10 for a theoretical approach to these parameters.
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NCP2809 Series

ELECTRICAL CHARACTERISTICS All the parameters are given in the capless configuration (typical application).
The following parameters are given for the NCP2809A and NCP2809B mounted externally with 0 dB gain, unless otherwise noted.
(For typical values Tp = 25°C, for min and max values Tp = —40°C to 85°C, Tymax = 125°C, unless otherwise noted.)

Min Max
Characteristic Symbol Conditions (Note 7) Typ (Note 7) Unit
Positive Supply Rejection Ratio PSRR V+ R =16 Q dB
Voripple_pp = 200 mV
Cpy = 1.0 uF
Input Terminated with 10 Q
NCP2809A
F=217Hz
Vp=5.0V -73
Vp=24V -82
F=1.0kHz
Vp=50V -73
Vp=24V -85
Positive Supply Rejection Ratio PSRR V+ R =16 Q dB
Voripple_pp = 200 mV
Cpy = 1.0 uF
Input Terminated with 10 Q
NCP2809B
with 0 dB External Gain
F=217Hz
Vp=50V -80
Vp=24V -82
F=1.0kHz
Vp=50V -81
Vp=24V -81
Efficiency " Vp=5.0V,R_.=16 Q=135 mW 63 %
Thermal Shutdown Temperature Tsq - 160 °C
(Note 8)
Total Harmonic Distortion + Noise THD+N Vp=24V,f=1.0kHz %
(Note 9) RL =16 Q, Pyt =20 mW 0.006
RL =32 Q, Poyt = 15 mW 0.004
Vp=5.0V,f=1.0kHz
RL =16 @, Poyt = 120 mW 0.005
RL =32 Q, Pgyt = 70 mW 0.003

. Min/Max limits are guaranteed by production test.

. This thermal shutdown is made with an hysteresis function. Typically, the device turns off at 160°C and turns on again when the junction
temperatureis less than 140°C.

. The outputs of the device are sensitive to a coupling capacitor to Ground. To ensure THD+N at very low level for any sort of headset
(16 Q or 32 Q), outputs (OUT_R, OUT_L, OUT_I and REF_l) must not be grounded with more than 500 pF.
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NCP2809 Series

TYPICAL CHARACTERISTICS
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Figure 6. THD+N vs. Frequency Figure 7. THD+N vs. Frequency
Vp=5.0V, R =16 Q, Poyt =75 mW Vp =5.0V, R =32 €, Poyt = 50 mW
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Figure 10. THD+N vs. Frequency
Vp=24V,R =16 Q, Poyt =20 mW
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Figure 11. THD+N vs. Frequency
Vp=24V,R =32, Poyt =10 mW
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NCP2809 Series

TYPICAL CHARACTERISTICS
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Figure 16. THD+N vs. Power Out

Vp=3.0V,R_=16Q, 1.0 kHz
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NCP2809 Series

TYPICAL CHARACTERISTICS
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Figure 18. THD+N vs. Power Out Figure 19. THD+N vs. Power Out
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Figure 20. Crosstalk Figure 21. Crosstalk
Vp=5.0V, R =16 Q, Poyt =75 mW Vp=5.0V, R =32 €, Poyt = 50 mW
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Figure 22. Crosstalk
Vp=3.0V, R =16 €, Poyt = 30 mW
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NCP2809 Series

TYPICAL CHARACTERISTICS

—40 -40
-50 -50
o
k=2
X
-
-60 (;.5) -60
|ttt )
o
T
o
-70 -70 ___“—“
-80 -80
10 100 1000 10000 100000 10 100 1000 10000 100000
FREQUENCY (Hz) FREQUENCY (Hz)
Figure 24. Crosstalk Figure 25. Crosstalk
Vp=24V,RL =16 Q, Poy; = 20 mW Vp=24V,RL=32Q, Py, =10 mW
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Figure 26. PSRR - Input Grounded with 10 Q Figure 27. PSRR - Input Grounded with 10 Q
Vp = 2.4V, Vyipple = 200 mV pk-pk, R =16 Q Vp = 2.4V, Vipple = 200 mV pk-pk, R =32 Q
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Figure 28. PSRR - Input Grounded with 10 Q Figure 29. PSRR - Input Grounded with 10 Q
Vp = 3.0V, Vyipple = 200 mV pk-pk, R =16 Q Vp =3.0 V, Vyipple = 200 mV pk-pk, R, = 32 Q
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NCP2809 Series

TYPICAL CHARACTERISTICS
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Figure 30. PSRR - Input Grounded with 10 Q Figure 31. PSRR - Input Grounded with 10 Q
Vp = 3.3V, Vripple = 200 mV pk-pk, R =16 Q Vp = 3.3V, Vripple = 200 mV pk-pk, R =32 Q
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Figure 32. PSRR - Input Grounded with 10 Q
Vp = 5.0V, Vyjgple = 200 mV pk-pk, R =16 Q

Figure 33. PSRR - Input Grounded with 10 Q
Vp = 5.0V, Vyijpple = 200 mV pk-pk, R =32 Q
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NCP2809 Series

TYPICAL CHARACTERISTICS
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Figure 34. PSRR - Input Grounded with 10 Q Figure 35. PSRR - Input Grounded with 10 Q
Vp = 2.4 V, Vyipple = 200 mV pk-pk, R_ =16 Q, Vp = 5.0 V, Vyipple = 200 mV pk-pk, R = 16 Q,
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Figure 36. PSRR - Input Grounded with 10 Q
Vp = 2.4V, Vygple = 200 mV pk-pk, R =16 Q,
G=1(0dB)and G =4 (12dB)

Figure 37. PSRR - Input Grounded with 10 Q
Vp = 5.0V, Vyipple = 200 mV pk-pk, R =16 Q,
G=1(0dB)and G =4 (12dB)
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NCP2809 Series

TYPICAL CHARACTERISTICS
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Ch1 = OUT_R, Ch2 = VMC and Ch3 = Shutdown
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and F =100 Hz
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Tek Run: 5.00k5/sF Hi Res [Trig2
T
fo T

ﬂ .................................................
Chi s00mv W100ms Thi 4270V
CiE S00mV

Figure 39. Turningfin Time Zoom/V, = 5.0 V
and F = 400 Hz
Ch1 = OUT_R, Ch2 = VMC and Ch3 = Shutdown
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Figure 41. TurningOff Time Zoom/Vp = 5.0 V
and F = 400 Hz
Ch1 = OUT_R, Ch2 = VMC and Ch3 = Shutdown
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NCP2809 Series
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NCP2809 Series
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Figure 42. Typical Application Schematic Without Output Coupling Capacitor
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Figure 43. Typical Application Schematic With Output Coupling Capacitor
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NCP2809 Series

DEMONSTRATION BOARD AND LAYOUT GUIDELINES
Demonstration Board for Micro10 Devices
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Figure 44. Schematic of the Demonstration Board for Micro10 Device
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Demonstration Board for UDFN10 Device
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NCP2809 Series

Table 1. Bill of Material - Micro10
PCB Manufacturer
Item Part Description Ref. Footprint Manufacturer Reference
1 NCP2809 Audio Amplifier U1,U3 Micro10 ON Semiconductor NCP2809
2 SMD Resistor 100 KQ R1,R2 0805 Vishay-Draloric D12CRCW Series
3 Ceramic Capacitor 390 nF 50 V Z5U C2,C4, 1812 Kemet C1812C394M5UAC
C6,C8
4 Ceramic Capacitor 1.0 uF 16 V X7R C1,C3, 1206 Murata GRM42-6X7R105K16
Optimized Performance C5,C7
5 Tantalum Capacitor 220 uF 10 V C9,C10 - Kemet T495X227010AS
6 I/0O Connector. It can be plugged by J4,J10 - Weidmuler SL5.08/2/90B
BLZ5.08/2 (Weidmuler Reference)
7 I/O Connector. It can be plugged by J2,J3, - Weidmuler SL5.08/3/90B
BLZ5.08/3 (Weidmuler Reference) Js,J9
8 3.5 mm PCB Jack Connector u2,u4 - Decelect-Forgos IES 101-3
9 Jumper Header Vertical Mount J1,J7 - - -
2*1,2.54 mm
Table 2. Bill of Material - UDFN10
Item Part Description Ref. PCB Footprint Manufacturer Manufacturer Part Number
1 Stereo Headphone Amplifier U1 UDFN10 3x3 ON Semiconductor NCP2809B
2 Thick Film Chip Resistor R1-R5 0805 Vishay CRCWO08052022FNEA
3 Ceramic Chip Capacitor C1,C2,C5,C7 0805 TDK C2012X7R1C105K
4 PCB Header, 2 Poles J5 NA Phoenix MSTBA 2,5/2-G
5 SMB Connector J1,J2,J8 NA RS RS 546-3406
6 3.5 mm PCB Jack Connector U2 NA CUl Inc SJ-3515N
7 Short Connector J14,J15 NA NA NA
8 Short Connector J24,J25 NA NA NA
ERLATYFDHA KSAY
VMCORBE = REILT 2H% X OOUT 104 kL — 2 DIBL & /M T 2 B

NOCAPR T VA « A —FT 44 - T 7T ThHbD
NCP2809D £ 72 L, RV 7 REMHT 5 Z
ETCT N ROENTA~y KT v HEER T
DCTmy I T U R AREILR ST
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THRBOMREEEALT-DIZ, (R T RERDOT
VTR, EER AN T CVWERA, T
PERE HAE & 72772012, OUT_I3 L O'REF_14%,
Nhoxv w7 «ax 7 ZOHREOTE LTI
BT OMENDHY £, Z OIS RERBATIL,
ZOoHRIZHDH Ny RORE ETT,

THD+NitREZ REIL T 55
~y Rty b« A= THREDTHD+N L~V %
F512i%, B, 77> R, OUT_R, OUT_L, &

HBVET, 20D, INLOREOFR b L—R
1T, TEXAMWVIEEZILS LTEIZES LTLEE
W, TR NA—TEERTHILE, BLOTY
H) e hL—RETFar « b —REHEWIFELT
WCELE T 5 Z EITRET A MERH D 3, ZDOT v
7. WEREENRIK T, 77 v REKHT)(OUT_
R. OUT L, BXOUT DORIicH D H v 7V 7
AT UV ORBEZITHIENRHY FT, 2D
D77y REORIZH ML —RAZEESTHZ L%
WETTL &Y, E L THHEEDOEDOMTRL—
A Z KW S DM EN D DAL, 90 O FE Clid
BL T I,
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NCP2809 Series

ORDERING INFORMATION
Device Marking Package Shippingt

NCP2809ADMR2 MAE Micro10 4000/Tape & Reel

NCP2809ADMR2G MAE Micro10 4000/Tape & Reel
(Pb-Free)

NCP2809BDMR2 MAC Micro10 4000/Tape & Reel

NCP2809BDMR2G MAC Micro10 4000/Tape & Reel
(Pb-Free)

NCP2809BMUTXG 2809B UDFN10 3000/Tape & Reel
(Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

NOCAP is a trademark of Semiconductor Components Industries, LLC (SCILLC).
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MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

<>

SCALE 2:1
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! | }
H——f—t e
i | {
1ox K 10 ——‘ |<i b 10x
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: NOTE 3

SOLDERING FOOTPRINT*

< 2.6016 —™>

00000 !
| T

21746 —1 — — 1+ ——— —1.8508 3.3048

N |
I
oz ;

0.5000 PITCH
DIMENSIONS: MILLIMETERS
*For additional information on our Pb-Free strategy and soldering

details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

UDFN10 3x3, 0.5P
CASE 506AT-01
ISSUE A

NOTES:

1. DIMENSIONING AND TOLERANCING PER

ON Semiconductor®

ASME Y14.5M, 1994,

2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED

TERMINAL AND IS MEASURED BETWEEN

0.25 AND 0.30mm FROM TERMINAL.

4. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

MILLIMETERS
DIM [ MIN | NOM [ MAX
A | 045 | 050 | 055
Al | 000 [ 003 | 005
A3 0.127 REF
b 018 [ 025 [ 030
D 3.00 BSC
D2 | 240 [ 250 [ 260
E 3.00 BSC
E2 | 170 [ 1.80 [ 1.90
e 0.50 BSC
K 0.19TYP
L | 030 | 040 [ 050
GENERIC
MARKING DIAGRAM*
(-]
XXXXX
XXXXX
ALYWs=
L

s<r>»

= Assembly Location

= Wafer Lot
= Year

= Work Week

= Pb-Free Package

DATE 29 JUN 2007

(Note: Microdot may be in either location)

*This information is generic. Please refer to
device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot
may or may not be present.

»
[]
)

DOCUMENT NUMBER: | 98AON21330D Prited versons e unconoled sxeept ahen Samped ‘CONTROLLED COPY- mred.
DESCRIPTION: | UDFN10 3X3, 0.5P PAGE 1 OF 1

ON Semiconductor and J

rights of others.

are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor reserves the right to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation special, consequential or incidental damages. ON Semiconductor does not convey any license under its patent rights nor the

© Semiconductor Components Industries, LLC, 2019
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MECHANICAL CASE OUTLINE Onsemﬁ
PACKAGE DIMENSIONS .

Micro10
CASE 846B-03
ISSUE D

DATE 07 DEC 2004

SCALE 2:1

m NOTES:

1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION “A” DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS.
- [=B-] MOLD FLASH, PROTRUSIONS OR GATE
BURRS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.
4. DIMENSION “B’ DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION.
—lle-DspL INTERLEAD FLASH OR PROTRUSION
SHALL NOT EXCEED 0.25 (0.010) PER SIDE.
| [ 008 (0003 ®[T]B ®[A®] 5. 846B-01 OBSOLETE. NEW STANDARD
846B-02

MILLIMETERS INCHES

MIN MAX MIN | MAX
2.90 310 | 0.114 | 0.122
2.90 310 | 0.114 | 0.122
0.95 1.10 | 0.037 | 0.043
0.20 0.30 | 0.008 | 0.012

0.50 BSC 0.020 BSC

0.05 0.15 | 0.002 | 0.006
0.10 021 | 0.004 | 0.008
4.75 5.05 | 0.187 | 0.199
0.40 0.70 | 0.016 | 0.028

=
=

oy
O[00%800015) | frdrrmy © ¥
== e wtt s

SOLDERING FOOTPRINT

I_XLI‘DUOW>|

1.04 0.32

" 6,041 ,, _'I |'_0-076 o GENERIC

11 » MARKING DIAGRAM*
S il

| XXXX
AYW
3.20 424 528 Q

0.126 0.167 0.208 mﬂm

XXXX = Device Code

A = Assembly Location
rl Y = Year

I_J ' W = Work Week

- . = Pb-Free Package

|

—

— 1
—r
— 1
—1
—r
— 1

0.50

kb — le—— . mm
0.0196 SCALE 8:1 (inches)

*This information is generic. Please refer to

device data sheet for actual part marking.
Micro10 Pb-Free indicator, “G” or microdot “=”, may
or may not be present. Some products may
not follow the Generic Marking.

. Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER: 98A0ON03799D Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.

DESCRIPTION:| Micro10 PAGE 1 OF 1
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