UNISONIC TECHNOLOGIES CO.,LTD

S486

CMOS IC

DUAL 100mW AUDIO POWER
AMPLIFIER WITH STANDBY

MODE

| DESCRIPTION

The UTC S486 is a dual power amplifier capable of delivering
typically 100mW per channel of continuous average power to an

8Q load with 0.1% THD+N using a 5V power supply.

The UTC S486 features an externally controlled, low-power
consumption shutdown mode. The UTC S486 exhibit a low
quiescent current of typically 1.8mA, allowing usage in portable

applications.

The unity-gain stable UTC S486 can be configured by external

gain-setting resistors.
| FEATURES

* Operating voltage range Vcc=2V ~ 5.5V
* Output power:

-102mW @5V into 16Q with 0.1% THD+N max (1kHz)

* Shutdown mode available

* Low current consumption: 2.5mA max
* Click and pop reduction circuitry

* Unity-gain stable

* Short circuit protected

B ORDERING INFORMATION

SOP-8

*Pb-free plating product number: S486L

(1)Packing Type
(2)Package Type
(3)Lead Plating

Order Number Package Packin
Normal Lead Free Plating : :
S486-S08-R S486L-S08-R SOP-8 Tape Reel
S486-S08-T S486L-S08-T SOP-8 Tube
S486L-S08-R

(1) R: Tape Reel, T: Tube
(2) S08: SOP-8
(3) L: Lead Free Plating, Blank: Pb/Sn
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S486

CMOS IC
B PIN CONFIGURATION
@)

out (1) [1] 18] Vee

Vin(1) [2] (7] 0uT(2)
BYPASS [3] (6] Vin(2)

GND [4] | 5 ] SHUTDOWN
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S486 CMOS IC

H  ABSOLUTE MAXIMUM RATING (Ta=25 )

PARAMETER SYMBOL RATINGS UNIT
Supply voltage (Note 2) Ve 6 V
Input Voltage Vin -0.3V ~ Vcc+0.3V \
Output Short-Circuit to Vcc or GND Continuous(Note 3)
Power Dissipation (T,=150 ) Pp 0.71 w
Junction Temperature T, +150
Operating Temperature Torr -40 ~ +85
Storage Temperature Tste -65 ~ +150

Note: 1.Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.
2.All voltage values are measured with respect to the ground pin.
3.Attention must be paid to continuous power dissipation (Vop x 300mA). Exposure of the Ic to a short circuit
for an extended time period is dramatically reducing product life expectancy.

B THERMAL DATA

PARAMETER SYMBOL RATINGS UNIT
Thermal Resistance Junction to Ambient AN 175 /W
B RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vee 2~55 V

ACTIVE 1.55VsuonsVee
Shutdown Voltage Input Vst \%
utcow ge npd SHUTDOWN| 'S GND<Vsron=0.4(Note)
Load Resistor RL 216 Q
. R =16 ~ 100Q 400
Load C t C F
oad Capacitor RL> 1000 L 100 p

Thermal Resistance Junction to Ambient 04a 150 /W

Note: The minimum current consumption (Istpn) is guaranteed at GND for the whole temperature range.
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S486

CMOS IC

B ELECTRICAL CHARACTERISTICS (Ta=25

, GND = QV, unless otherwise specified)

For Vcc = +5V
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Voo : RL = 32Q 0.45 0.5
. Vou : RL = 32Q 4.45 | 4.52
Output S \Y/ \Y,
HipUt Swing T VoL : RL= 160 0.6 | 0.7
Vou : RL=16Q 42 | 4.35
Input Offset Voltage Viorr)  |Viem = Vece/2 1 mV
Supply Current lcc No input signal, no load 1.8 25 mA
Shutdown Current Ision  |No input signal, Vsuon=GND, R =32Q 10 1000 nA
Input Bias Current ias) [Viem = Vec/2 90 200 nA
THD+N<1%,
Max Output Current lour R =16Q connected between out and Vcc/2 106 | 115 mA
THD+N = 0.1% Max, F= 1kHz |—R-10% 102
R =32Q 64
Output Power Pour R = 160 95 108 mw
+ = 0, = L~
THD+N = 1% Max, F= 1kHz R.= 320 60 65
Total Harmonic Distortion + THD+N RL = 32Q), Poyt= 60mW, 20Hz<F<20kHz 0.3 Y
Noise (Gv=-1) RL = 16Q, Pour= 90mW, 20Hz<F<20kHz 0.3 °
o i inputs grounded(Gy=-1)(Note), R.  16Q,
Power Supply Rejection Ratio PSRR Ce=1mF, F = 1kHz, VippLe = 200mVpp 53 58 dB
. . . (A weighted, Gy=-1)(Note), R_ = 32Q,
Signal-to-Noise Ratio SNR THD +N < 0.4%. 20Hz<F<20kHz 80 103 dB
Channel Separation, R =16Q 80
Gv=-1, F = 1kHz R =32Q 83
C talk CT dB
rossta Channel Separation, RL =16Q 72
Gy=-1, F = 20Hz ~ 20kHz R =32Q 79
Input Capacitance CiN 1 pF
Gain Bandwidth Product GBw |RL =32Q 1.1 MHz
Slew Rate SR |Unity Gain Inverting(R. = 16Q) 0.4 V/us
Note: Guaranteed by design and evaluation.
4 0f 12

UNISONIC TECHNOLOGIES CO., LTD
www.unisonic.com.tw

QW-R107-052,A




S486

CMOS IC

B ELECTRICAL CHARACTERISTICS(Cont.) (Ta=25

For Vecc = +3.3V

, GND = QV, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
VoL : RL=32Q 0.3 | 0.38
Output Swing Vour Vor : R =320 2.85 3 \%
VoL : RL=16Q 0.45 | 0.52
Vou : RL = 16Q 2.68 | 2.85
Input Offset Voltage Viorr)  [Viem = Vec/2 1 mV
Supply Current lcc No input signal, no load 1.8 2.5 mA
Shutdown Current Isuon  [No input signal, Vsion=GND, R =32Q 10 1000 | nA
Input Bias Current |I(BIAS) V|CM = Vcc/2 90 200 nA
THD +N<1%,
Max Output Current lour RL = 16Q connected between out and V¢c/2 64 75 mA
THD+N = 0.1% Max, F= 1kHz L1002 38
RL = 32Q 26
Output Power Pout R, = 160 36 42 mwW
+N = 19 = L=
THD+N = 1% Max, F= 1kHz R =320 | 23 28
Total Harmonic Distortion + THD+N RL = 32Q), Pout= 60mW, 20Hz<F<20kHz 0.3 %
Noise (Gv=-1) RL = 16Q, Pour= 90mW, 20Hz<F<20kHz 0.3 °
P s v Reiection Rai PSRR inputs grounded (Gy=-1)(Note 2), R. 16Q, 53 58 4B
ower supply Rejection Ratlo CB=1 mF, F= 1kHZ, VR|pp|_E = 200mVpp
. . . (A weighted, Gy=-1)(Note 2), R = 32Q,
Signal-to-Noise Ratio SNR THD +N < 0.4%, 20Hz<F<20kHz 80 98 dB
Channel Separation, R.=16Q 77
Gv=-1, F = 1kHz R = 320Q 80
C talk CT dB
rossta Channel Separation, R.=16Q 69
Gy=-1, F = 20Hz ~ 20kHz RL = 32Q 76
Input Capacitance Cin 1 pF
Gain Bandwidth Product GBw |RL =320 1.1 MHz
Slew Rate SR Unity Gain Inverting( R. = 16Q) 0.4 V/us
Note 1. All electrical values are guaranteed with correlation measurements at 2V and 5V.
2. Guaranteed by design and evaluation.
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S486

CMOS IC

B ELECTRICAL CHARACTERISTICS(Cont.) (Ta=25

For Vecc = +2.5V

, GND = 0V, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
VoL : R =32Q 0.25 | 0.32
. Von : RL = 32Q 214 | 0.25
Output S V \%
HipUt Swing T VoL : RL= 160Q 0.35 | 0.45
Vou : RL=16Q 1.97 | 215
Input Offset Voltage Viorr)  [Viem = Vec/2 1 mV
Supply Current lcc No input signal, no load 1.7 2.5 mA
Shutdown Current Ision  |No input signal, Vsupn=GND, R =32Q 10 | 1000 | nA
Input Bias Current ligias)  |Viem = Vec/2 90 200 nA
THD +N==1%,
Max Output Current lour R_ = 16Q connected between out and V¢c/2 45 56 mA
THD*N = 0.1% Max, F= 1kHz [-~-—10% 21
R =320 13
Output Power Pour R =160 | 175 2 mwW
+ =19 = L~ -
THD+N = 1% Max, F= 1kHz R.=320 | 125 14
Total Harmonic Distortion + THD+N RL = 32Q,Pour = 60mW, 20Hz=F=20kHz 0.3 %
Noise (Gv=-1) RL = 16Q, Pour = 90mW, 20Hz=F=20kHz 0.3 ?
P Supply Reiection Rati PSRR inputs grounded(Gy=-1)(Note 2), R. 16Q, 53 58 4B
ower Slipply Rejection Ratio Ca=1mF, F = 1kHz, ViippLe = 200mVepp
. . . (A weighted, Ay=-1)(Note 2), R = 32Q,
Signal-to-Noise Ratio SNR THD +N < 0.4%, 20Hz=F=20kHz 80 95 dB
Channel Separation, R =16Q 77
Gy=-1, F = 1kHz R =32Q 80
Crosstalk CT dB
rossta Channel Separation, R =16Q 69
Gy=-1, F = 20Hz ~ 20kHz R =32Q 76
Input Capacitance Cin 1 pF
Gain Bandwidth Product GBP |R. =32Q 1.1 MHz
Slew Rate SR |Unity Gain Inverting (R. = 16Q) 0.4 V/us
Note 1. All electrical values are guaranteed with correlation measurements at 2V and 5V.
2. Guaranteed by design and evaluation.
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S486

CMOS IC

B ELECTRICAL CHARACTERIST(Cont.) (Ta=25

, GND = 0V, unless otherwise specified)

For Vcc = +2V
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
VoL : RL=32Q 0.24 | 0.29
. Vou : RL = 32Q 1.67 | 1.73
Output S Vv \Y
diput SWing oUT v : RL= 16Q 0.33 | 0.41
Vou : RL=16Q 1.53 | 1.63
Input Offset Voltage Viorr)  [Viem = Vec/2 1 mV
Supply Current lcc No input signal, no load 1.7 25 mA
Shutdown Current Ision  |No input signal, Vsuon=GND, R =32Q 10 [ 1000 | nA
Input Bias Current ligias)  |Viem = Vcc/2 90 200 nA
THD +N==1%,
Max Output Current lour R =16Q connected between out and Vcc/2 33 41 mA
THD+N = 0.1% Max, F= 1kHz | t—100 12
RL =32Q 8
Output Power Pour R =160 | 95 13 mwW
=19 = L :
THD+N = 1% Max, F= 1kHz R = 320 7 9
Total Harmonic Distortion + THD+N RL = 32Q, Poyr= 60mW, 20Hz=F=20kHz 0.3 %
Noise (Gv=-1) RL = 16Q, Pour= 90mW, 20Hz=F=20kHz 0.3 ?
o i inputs grounded (Gy=-1)(Note) ,R.  16Q,
Power Supply Rejection Ratio PSRR Ce=1mF, F = 1kHz, VippLe = 200mVpp 52 57 dB
. . . (A weighted, Gy=-1)(Note), R = 32Q,
Signal-to-Noise Ratio SNR THD +N < 0.4%. 20Hz<F<20kHz 80 93 dB
Channel Separation, R =16Q 77
Gv=-1, F = 1kHz RL =32Q 80
Crosstalk CT dB
rossta Channel Separation, R =16Q 69
Gy=-1, F = 20Hz ~ 20kHz R =32Q 76
Input Capacitance CiN 1 pF
Gain Bandwidth Product GBP |R. =32Q 1.1 MHz
Slew Rate SR |Unity Gain Inverting (R. = 16Q) 0.4 V/us
Note: Guaranteed by design and evaluation.
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S486

CMOS IC

B  TYPICAL APPLICATION CIRCUIT

Stdby level
threshold=0.9V R 1
Iy
20K
Rightin &, 8
o | | 20K 2 VCC
e R 5 | Stdby
330nF 1 *
¢CB i i 31 IBlas HuTC s486=Stdby
1uF
330nF R ¥
o | | IN2 3 _
C"* 20K GND
LeftIn IN2 4J7
20K
RFeeD 2

COMPONENTS INFORMATION

Components Functional Description
R Inverting input resistor which sets the closed loop gain in conjunction with Rreep. This resistor
N1, 2 also forms a high pass filter with Ciy (fc = 1/ (2 xTtx Riwx Ciy) .
Cint, 2 Input coupling capacitor which blocks the DC voltage at the amplifier’s input terminal.
Rreens 2 Feedback resistor which sets the closed loop gain in conjunction with Rin.
’ Av= Closed Loop Gain= -Rrgep/Rin.
Cs Supply Bypass capacitor which provides power supply filtering.
Cs Bypass capacitor which provides half supply filtering.
c Output coupling capacitor which blocks the DC voltage at the load input terminal.
outt. 2 This capacitor also forms a high pass filter with Ry (fc = 1/ (2 x Tt X R x Cout)).
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S486

CMOS IC

[ ] TYPICAL CHARACTERISTICS

Fig1. THD + N vs Frequency
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Frequency (Hz)
Fig 3. THD + N vs Output Power
10 R, =16Q ’,: :" ",
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+
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Fig 5. THD + N vs Output Power

Fig 2. THD + N vs Frequency

R =32Q
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Cs = 1pF
Bw < 125kHz /
g 0.1 Ta =25 l',
z o= = f
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o i
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Fig 4. THD + N vs Output Power
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Fig 6. THD + N vs Output Power
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S486 CMOS IC

B  TYPICAL CHARACTERISTICS(Cont.)

Fig 7. Open Loop Gain and Fig 8. Open Loop Gain and
Phase vs Frequency Phase vs Frequency
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Fig 9. Open Loop Gain and Fig 10. Output Power vs Power
Phase vs Frequency Supply Voltage
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Fig 11. Output Power vs Power Fig 12. Power Dissipation vs
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S486 CMOS IC

B  TYPICAL CHARACTERISTICS(Cont.)

Fig 13. Power Dissipation vs FigA1t' Pov;er Derating vs
15 Output Power 10 mbiant Temperature
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Fig 15. Current Consumption vs Fig 16. Current Consumption vs
Power Supply Voltage Standby Voltage
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S486 CMOS IC

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate
and reliable and may be changed without notice.
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