UNISONICTECHNOLOAESQQ, LTD

PA3017

CMOS IC

2W STEREO AUDIO AMPLIFIER

® DESCRIPTION

As a stereo audio speaker which is operating on a single 5V

supply, the UTC PA3017 is capable of delivering

2W of output

power per channel into 3Q loads with less than 1% THD+N. Way of
two terminals (GAINO and GAIN1) can configured and control the
amplifier gain. It also provide gain settings of 6 dB, 10 dB, 15.6 dB,
and 21.6 dB (inverting). Other features include internal gain control
which requires few external components, an active-low shutdown

mode input and thermal shutdown protection.
B FEATURES

* 2W output power into 3Q load from 5V supply each
* Gain control internally

* Differential input fully

* Depop circuitry

* Shutdown protection thermally

B ORDERING INFORMATION

channel

HTSSOP-20

Lead-free:  PA3017L
Halogen-free:PA3017G

Ordering Number

Normal Lead Free Plating

Halogen Free

Package Packing

PA3017-N20-R PA3017L-N20-R

PA3017G-N20-R

HTSSOP-20 Tape Reel

PA3017L-N20-T

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

(1) R: Tape Reel
(2) N20: HTSSOP-20
(3) G: Halogen Free, L: Lead Free, Blank: Pb/Sn
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PA3017

CMOS IC
[ ] PIN CONFIGURATION
GND [1] O 20 GND
F————
GANo [2] | | [19 SHUTDOWN
GAN1 [3] | | 18 Rourt
|
Lout* E : I E Rin-
|
Lin- E : | E‘ Voo
| |
PVpp E | | El RVop
| |
Rin+ E I | E‘ Rout-
| |
Lout- E I I E‘ GND
|
L|N+ E : | E‘ NC
| |
BYPASS [10] ———--! [11 GND
B PIN DESCRIPTION
PIN NO. PIN NAME I/O DESCRIPTION
1,11 13,20 GND Ground
2 GAINO | Bit 0 of gain control
3 GAIN1 | Bit 1 of gain control
4 Loutt O |Positive output for left channel
5 Lin- [ Negative differential input for left channel
6,15 PVbp | Supply voltage
7 Rint | Positive differential input for right channel
8 Lout- O | Negative output for left channel
9 Lint | Positive differential input for left channel
10 BYPASS Tap to voltage divider for internal mid supply bias generator
12 NC Nothing connection
14 Rourt- O |Negative output for right channel
16 Vop Supply voltage
17 Rin- [ Negative differential input for right channel
18 Routt O | Positive output for right channel
19 SHUTDOWN | In shutdown mode when held low
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PA3017 CMOS IC
B ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATINGS UNIT

Supply Voltage Vee 6 Vv
Input Voltage VN -0.3~Vpp~+0.3 V
Junction Temperature T, +150 °C
Operating Temperature Topr -40~+85 °C
Storage Temperature Tstc -65~+150 °C

Note: 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.

B THERMAL DATA

PARAMETER SYMBOL MIN TYP MAX UNIT
Junction to Ambient EIN 87.9 T/
B ELECTRICAL CHARACTERISTICS (Ta=25°C)
PARAMETER | symBoL | TEST CONDITIONS | MIN [ TYP [MAX]UNIT
DC ELECTRICAL CHARACTERISTICS
Supply Voltage Vbb 45 5 5.5 V
High-Level Input Voltage Vin SHUTDOWN , GAINO, GAIN1 2 \%
Low-Level Input Voltage Vi SHUTDOWN , GAINO, GAIN1 08 | V
DC Differential Output Voltage Vouroirr) |Voo= 5V, Gain = 2 5 25 | mV
Supply Current in Mute Mode Iop SHUTDOWN =2V 10.7 mA
Supply Current, Shutdown Mode lppspy | SHUTDOWN =0.8V 80 300 | pA
High-Level Input Current [lin] Vpp= 5.5V, Vin = Voo 1 pA
Low-Level Input Current [l Vpp=5.5V, Vin = 0V 1 pA
AC ELECTRICAL CHARACTERISTICS (Vpp = 5.0V, R. = 8Q, G=-2V/V)
Output Power Pout THD =1%, BTL, R.= 4Q, G=-2V/V 1.9 W
Total Harmonic Distortion Plus Noise | THD+N Pour=1W, BTL, R.= 80, F=20Hz to 005 %
5kHz @1KHz
Max Output Power Bandwidth Bowm THD = 5% 15 kHz
Power Supply Ripple Rejection PSRR |Vpp=4.5V~55V 77 dB
Signal-to-Noise Ratio SNR  |Pour= 500mW, BTL, G=-2V/V 100 dB
Output Noise Voltage VN Cg=0.47yF, =20 Hz ~20 kHz 20.3 (rLrjnVs)
Supply Ripple Rejection Ratio KSVR |f =1kHz, Cg=0.47pF -75 dB
Note: Output power is measured at the output terminals of the IC at 1kHz
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PA3017 CMOS IC

B TYPICAL APPLICATION CIRCUITS

Right
Line —
Input
Signal
Rout+
Cane 17 |Ra outt [ 18
0.47uF i 7|Rin+
Rout- |14
B PVoo| 6,15 v
ELD CSR DD
1uF
Vob| 16 = 0
2|GAINO c
- “YSR
Gain Power BYPASS| 10 T o1uF
3|GAIN1| Control Management
SHUTDOWN| '3, To System 7= c,.»
= Control 0.47uF
Left GND -
Line
Input « 1, 11,
Signal = 13, 20
CLIN+ S LIN- + X ® LOUT+ 4
0.47uF 9 |Lint *
[ < ’ 3
T Lour-| 8
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PA3017

CMOS IC
| TYPICAL APPLICATION CIRCUITS(Cont.)
Rourt | 18
i CLIN+
Right 0.47uF ®
Positive | 7 [Rnt
Differential
Input e
Signal _ _ Rout- | 14
Cun- *
i 0.47pF
Right \IU 17 |Ru-
Negative i *
Differential See Note
Input PVoo 6, 15 Vpp
Siganl
9 Voo [16
Z/GAND G D BYPASS T
ain epop 10 I¢ o 0. 11F
Control Circuitry " Power Co ’
anagement BYP
3|GAINT SHUTDOWN|19 0.47uF
L GND
- To System Control
- Lourt| (4
+
Left Cuine
Positive ~ 0.47uF ol Lyt ® ° 1,11, 13, 297_
Differential —)|—————
Input 4
Siganl é
- ° Lour- |8
Left Cun *
Negative 0'4Z|“F Lin-
Differential yli o
Input {
Signal

Application Circuit Using Differential Inputs
Note: 0.1uF ceramic capacitor must be placed much closely to the IC. For filtering lower frequency noise

signals, a larger electrolytic capacitor of 10uF or greater should be placed as close as possible to
the audio power amplifier.
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PA3017 CMOS IC

B APPLICATION INFORMATION

Shutdown Mode Operating

SHUTDOWN PIN INPUT THE AMPLIFIER’'S OUTPUT
LOW MUTE(the current of this device will be reduced to 160uA )
HIGH BTL
OTHERS Don’t Care

Ci(Input Capacitor)

The value of C, is important to consider as it directly affects the bass performance of the application circuit. When C,
is required to allow the amplifier to bias the input signal to the proper dc level for optimum operation, it's value can be
calculate by this equation:

C|=1/(2'ITR|F(;)
Ri:Input Impedance
Fc:High-pass Filter's Frequency

The low leakage tantalum or ceramic capacitors are suggested to be used as the input coupling capacitors, because
of the small leakage current of the input ca-pacitors will cause the dc offset voltage at the input to the amplifier that
reduces the operation headroom, especially at the high gain applications. It is important to let the positive side
connecting to the higher dc level of the application when using the polarized capacitors.

Gain setting (VS GAINO, GAIN1 and R))

Gain setting is determined by GAINO and GAIN1. The gains listed in the next table are realized by changing the taps
on the input resistors inside the amplifier which will cause the internal input impedance(R /) to be dependent on the
gain setting as we can see listed in the next table.

Ay(dB) GAINO GAIN1 Ri(kQ)
6 0 0 90
10 0 1 70
15.6 1 0 45
21.6 1 1 25
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PA3017 CMOS IC

B TYPICAL CHARACTERISTICS

Total Harmonic Distortion Plus Noise Total Harmonic Distortion Plus Noise
10 vs Output Power 10 vs Frequency
5 CA=6dB S 5[ Po=1.75W
53 - f=1KHz ,' 53 - R ;=3ohm
€T 2 £ 2
S= 8ohm S=
@ + 1 ! 0 + 1
aya & aya
g = 0.5 4ohm g = 0.5 -
€3 02 o € 3 02|-HA=216dB 2NN
52 01 oMM | 52 01 A TN
r—1 + ] | ¥ r—1 + VA ; “\
€ 30.05 = =7, € 30.05 Z
- ganst Fe  RNTA=156d8-" | A=6dB
0.02 / 0.02 [ WLV
0.01 I 0.01 ‘ ‘ H
10m 20m50m100m200m500m1 2 3 20 50 100200 5001K 2K 5K10K 20K
Output Power, Poyt (W) Frequency, f (Hz)
Total Harmonic Distortion Plus Noise Total Harmonic Distortion Plus Noise
10 vs Output Power 10 vs Output Power
5 [=R.=30hm 5 = Ri=3ohm
5§ — Ay=6dB 5% -Ay=15.6dB
€T 2 €T 2
ez o=z
@2 + 1 0 + 1
oo no
ofF 05— ofF 05
S I f=10KHz S —~ \f=10KHz
E.2 02 t\\ 0 E.2 02 ST - ~
T2 01T T 82 04| o~ TR—{=20KHz
g f=20KHZ=HH " =t=1KH SEEEE 1
£ 50.05 [-f=1KH == € So05 "% ~—_f=20Hz —
o ~f=20Hz o =
0.02 et 0.02
0.01 I 0.01
10m 20m50m100m200m500m1 2 3 10m 20m50m100m200m500m1 2 3
Output Power, Poyt (W) Output Power, Pyt (W)
Total Harmonic Distortion Plus Noise Total Harmonic Distortion Plus Noise
10 vs Output Power 10 = vs Output Power
= FR =4ohm 7
5 E R|_=30hm 5 — A,=6dB
§5 [A=2160B s |V
£ 2 ‘ < 2
gz \ gz |
2 + — f=10KHz =
agQ ~=20KHz og
ofF 05— O QF 05 g
- l t—50H N [SIFN)
2 8 oo 202 TS T I £ 8 02| f=10KHz
:(E“%o 01 NS ] o 2 0.1 §:\ f=2OI§Hz /
S 30,05 =1KHz g 3005 ]
[a - = N ——
[ 0.02 0.02 f=20Hz --J/l
0.01 0.01 ‘ ‘ f=1KHz
10m 20m50m100m200m500m1 2 3 10m 20m 50m100m200m500m1 2 3
Output Power, Poyr (W) Output Power, Pourt (W)
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PA3017

CMOS IC

B TYPICAL CHARACTERISTICS(Cont.)

Total Harmonic Distortion Plus Noise

Total Harmonic Distortion Plus Noise
vs Output Power

10 ‘ vg Output Power s
5= RL—4ohm = RL—4ohm
s Q) LAy=15.6dB s < - Ay=21.6dB
£ 2 £
oz oz
5d ! e f=10KH
a = =
SF 08 S F 0sSC
o S a
E 802 E&
© ©
g 01 — I
£ 50.05 — 23 f=1KHZz
2o 2o
0.02
0.01 I 0.01 I
10m 20m50m100m200m500m1 2 3 10m 20m50m100m200m500m1 2 3
Output Power, Poyt (W) Output Power, Poyt (W)
Total Harmonic Distortion Plus Noise
10 — vs Output Power 10 -
5 —R.=8ohm '." 5 F R.=8ohm '."
c - — Ay=6dB J c - FAy=15.6dB
O R B O R B
g2 2 £ 2
Sz / Sz
D+ 1 L+ 1
[a] % Ia) % i
2F 05 2F 05 f=10KH
[SlNGY S w
E2 02 f=10KHz £.2 02 ~
2 01 20KHz £2 o ™
S 50.05 ~J ] S 50.05
Lo | f=20Hz [T /1 Sa
= J/
0.02 S 0.0
0.01 I f=1KHz 0.01
10m 20m50m100m 200m 500m 1 2 10m 20m 50m100m 200m 500m 1 2
Output Power, Pyt (W) Output Power, Poyt (W)
Total Harmonic Distortion Plus Noise Output Noise Voltage vs Bandwidth
10 - vs Output Power
£ Ri=80ohm f <100u Ay=21.6dB
- I §
c . °fA/=21.6dB | e h —
(OIS B = [ T T
£ f ZOKH% > " HrA=6dB
oz o
@ + 1 3
=) iiE /| g 20u
g = 05 7] °
S & B > 10u
S 2 0.2 ) b
£2 o1 1 S 5u
€ 3005 f F=1KHz—] 2
= o 5 2u VDD=5V
8-8? o 1| || Ru=dohm
RN
"10m 20m 50m100m 200m 500m 1 2 20 50100200 5001K 2 K10K20K
Output Power, Poyt (W) Bandwidth, BW (Hz)
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PA3017

CMOS IC

B TYPICAL CHARACTERISTICS(Cont.)

Crosstalk vs Frequency

+100
+80

+60 1~ Po=1W
+40 | --R =40hm
+20 -+ A,=6dB
+0
20
-40
60
-80 Right to lef
-100 LI o

-120 Left to right
140

L L1
20 50100200 5001K 2K 5K10K20K

Frequency, f (Hz)

Crosstalk (dB)

—_

Signal-to-Noise Ratio vs Fregency

+0 P77
-10 -v1=1Vrms
-20
-30
-40
-50
-60
-70
-80
-90
100
-110
-120

20 50100200 5001K2K 5
Frequency, f (Hz)

Shutdown Attenuation (dB)

Shutdown Attenuation vs Frequency

BTL mode

ohm

Closed Loop Response

K10K20K

/-\+120 +30 T \_\HHH +180
Sl
= Ay=6B v=6d +120
Z+100 — +20
U{ A\/=156dB +60
R —
2 *90a,=21.6dB o+15 phase
O N
™ +80 Z+10 T +0
] ‘©
© )
2 +70 +5 il 60
2 +60 +0 g
©
) Po=1W -120
2 +ig R.=80hm 1‘2
+ L | - -180
20 50100200 5001K 2K 5K10K20K 2050100 5001k 2K 5K10K 50k 200}2
Frequency, f (Hz) Frequency, f (Hz)
Closed Loop Response Closed Loop Response
+30 i +180 +30 TR Zaomm +180
L= L=
+25 A,=15.6dB 120 +25 HAy=21 .6dB""’gain +120
+20 : +20 [/
san +60 ( +60
%\"'1 5 ><:\ @4'1 5 \\.\
Z+10 T +0 =+10 = +0
s phase 3 phase
*S 60 *S -60
+0 +0
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-10L1L L L 1280 -10LLL | | 1280
2050100 5001k 2K 5K10K 50k 200 2050100 500 1k 2K 5K10K 50k 200
Frequency, f (Hz) Frequency, f (Hz)
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PA3017 CMOS IC

B TYPICAL CHARACTERISTICS(Cont.)

35 Output Power vs Load Resistance Power Dissipation vs Output Power
. ‘ 1.8
_3.00 -A~=6dB £16 3ohm |
\ o114 L/ 1
2.5 o

N

- / ohm
\ N/ G|
\\ 10% THD=N 208 / 8ohm
N\ Q06 [

n
o

Output Power , Po (W
(6]

1.0 o
AN S °-4W f=1KHz
0.5 o =
1% THD=N | —F——— 0.2 Each Channel—
0.0 | \ 0.0 \
0 8 16_24 32 40 48 56 64 0.0 05 10 15 2.0 25
Load Resistance, R, (ohm) Output Power, Poyt (W)

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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