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1. General Description

AiP2112 is an audio driver with adjustable gain, especially designed for set-top box and HD-player. It
possesses the best audio driver performance. A few external components not only lower the cost but also
reduce the noise. The 2Vms stereo audio driver is designed to eliminate coupling capacitors and has a gain
range of +1V/V to £10V/V in differential mode with a 3.3v supply voltage and 10KQ load. And the gain
ranges can all be achieved by adjusting external resistors. AiP2112 has a built-in muting circuit to solve
the bursting sound during power on/off. And the circuit has an external low voltage detection function.
AiP2112 is mainly applied in set-top boxes, HD DVD players, car audio, medical and other systems.

Features:

Ultra-low distortion, THD+N<0.01% at 2Vms output amplitude
SNR>80dB

Noise <100puVrms

Eliminating popping sound when switching on and off
Avoiding output isolation current

Optimal frequency response between 20Hz to 20KHz
Differential inputs are allowed

External low voltage detection function

Package information: TSSOP14

Ordering Information:
Tube packing specifications:

Packaging | Marking Tube Boxed Boxed

Part number : tube - Notes
form code quantity quantity quantity
Dimensions of
plastic enclosure:
AiP2112TA14.TB | TSSOP14 AiP2112 %6 200 19200 4.96mmx4.4mm

PCS/tube | tube/box | PCS/box | pjipy gnacing:

0.65mm
Reel packing specifications:
Packagin Markin Reel Boxed reel
Part number ging g . . Notes
form code guantity guantity
Dimensions of
5000 10000 plastic enclosure:
AiP2112TA14. TR TSSOP14 AiP2112 PCS/reel PCS/recl 4.96mmx4.4mm
ree ree Pin spacing:
0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram

OUTR Mute
-INR - VDD
+INR +
Power VSS
supply CN
+INL +
ANL —— - 1 CP
OUTL

Figure 1. Block Diagram

2.2, Pin Configurations

+INR[(LT ] O 14] +INL
INR[ 2| 137 -INL
OUTRI[ 3 12] QUTL
GND[ 4 | 11] UVP
Mute[ 5 10] GND
VSS[ 6 | "9 ]VDD
CNL7 8 ]CP

Figure 2. Pin Configurations

2.3+ Pin Description

Pin No. Pin Name 1/0 Description
1 +INR | input of right channel positive end
2 -INR 1 input of right channel negative end
3 OUTR (0] output of right channel
4 GND P ground
5 Mute 1 mute input, active-Low
6 VSS O negative supply
7 CN 1/0 negative end of fast charging capacitor
8 CP 1/0 positive end of fast charging capacitor
9 VDD P power supply
10 GND P ground
11 UVvP I input of low-voltage protection
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 2
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12 OUTL (0] output of left channel
13 -INL 1 input of left channel negative end
14 +INL 1 input of left channel positive end

3+ Electrical Parameter
3.1, Absolute Maximum Ratings

(Tamb=25°C, unless otherwise specified)

Characteristic Symbol Conditions Value Unit
Power Supply Voltage VDD - -0.3~3.6 A"
Input Voltage - - -0.3~VDD A"
minimum load resistance - - 600 Q
Operating Temperature Tamp - -40~+85 c
Storage Temperature Tyie - -60~150 c
Soldering Temperature TL 10s 260 °c

3.2, Electrical Characteristics
3.2.1. DC Characteristics
(Tamp=25°C, VDD=3.3V, unless otherwise specified)

Parameter Symbol Conditions Min. Typ. | Max. | Unit
Operating voltage VDD - 3 - 33 \
Voltage input high Vi - — 0.6¥V — \Y
Voltage input low Vi . — 0.4*V — \Y

Output offset voltage Vos input ground, unit — 1.0 — mV
Power supply PSRR — — 90 — dB
High-level output Vou R =10KQ 3.1 — — \
Low-level output Voo R =10KQ — — -3.05 \Y
High-level mute _
output current T Vi=VDD o o ! HA
Low-level mute _
output current T Vi=oV o o ! HA
. Vi=VDD, no-load — 16 —
Operating current I : mA
P ] °P silent mode — 0.8 —
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 3
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3.2.2. AC Characteristics
(Tamy=25°C, VDD=3.3V, RL=10K<, Cpump=Cpvss=1pF, CIN=10pF, RIN=15KQ, RrB=30KC, unless
otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
Output amplitude Vo THD=1%, f=1KHz 2.05 2.3 — Vrms
Degree of distortion THD Vo=2Vrms, f=1KHz — 0.002 — %
Channel interference XTALK Vo=2Vrms, f=1KHz — -85 — dB
Signal-noise ratio SNR Vo=2Vrms, BW=22KHz 80 85 — dB
Max1muﬁ)1ac(;1pa01twe C. _ — 220 — pF
Output noise VN BW=20Hz~22KHz — 100 — uVrms
Unity-gain bandwidth Gpw — — 6.5 — MHz
Open loop voltage gain Avo — — 145 — dB
External low voltage
detection ¢ Vove B [ ' o y
External low-voltage
detection hysteresis Tiays — — 4 — LA
current
Charge frequency fcp — — 280 — KHz

4. Function Introduction
4.1, The Setting Range of Gain Resistance and Input DC Isolation Capacitor

The gain setting resistance Ryyand Rgg should be as low noise as possible, and the size of capacitor should
be selected within the acceptable range. Table 1 lists the recommended values of resistances for different
gains. And if the value chosen is too low, then a large input coupling capacitor is required; if the value
chosen is too high, then the noise of the amplifier will be increased. The gain setting resistances should be
placed as close to the amplifier pins as possible to minimize the capacitive on these input pins to ensure
maximum stability.

Input . .
Resistance . Feegback D|ffergnt|al Inverting Gain Non-Inverting Gain
Resistance (RFB) Gain

(RIND

22KQ 22KQ 1V/V -1V/V 2V/IV
15KQ 30KQ 2V/IV 2V/IV 3V/IV
10KQ 100KQ 10V/V -10V/V 11V/V

Table 1. Recommended Values of Values
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Cm Res

Cx Rin Rrs Rin 3
I{ }—1 — =IN —| |—< —

Non-Inverting Input — Inverting Input —

Cm
[l R

+IN 1l . :'_—IT—

CT Rin RFE
N —|

Differential Input

Cm

| RN RFE
+IN —{ — [:1
|

Figure 3. Gain Structure Diagram for Differential Input, Inverting Input and Non-inverting Input

The input pins must have input isolation capacitors. These capacitors prevent the DC component of the
signal source from being added to the circuit to allow the inputs to be correctly biased to provide the

highest performance.

4.2, Typical Applications of Second-Order Filters.

Nowadays different audio signals require an external low-pass filter to eliminate noise outside the
passband, which is straightforward to implement for AiP2112 as it can be used like a standard operational
amplifier, and the function of the low-pass filter can be realized with different filter topologies. In Figure 4,
the differential and single-ended inputs are the structure of the multiple feedback. As shown, an AC
coupling capacitor removes the DC component from the signal source, giving a DC gain of 1 and helping

to minimize the output current offset.

T — R —
k] Cl C3 Cl
| e 5 — [| \ R B — [
AN—{f—— = Il AIN—|—— = 1
Differnential Input = €2 - Inverting Input = -
C3 Cl
| R1 R3 1
+IN —| Il 1
R2 =
Figure 4. Second-Order Low Pass Filter
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4.3, Charge Pump Fast Charging Capacitor and VSS Capacitor

The capacitance of the charge pump generates a negative voltage during charge transfer, and the external
Vs capacitance value must be at least equal to the charge pump’s electrical capacity in order to achieve
maximum charge conversion. A low ESR capacitor is an ideal choice, with a typical value of 1pF.
Capacitor values less than 1puF also can be used, but the maximum output voltage may be reduced, causing
the circuit to fail to operate properly.

4.4, Filter Capacitor

AiP2112 requires sufficient power supply filter capacitance to ensure that noise and total harmonic
distortion are minimized. Ceramic capacitors with low equal series resistance are good choices, typically
1uF, and should be used as close to the pins of Vpp as possible. For filtering low frequency noise signals, a
10pF or larger capacitor placed close to the pin of Vpp also helps a lot. Because of the high PSRR of this
circuit, a 10uF capacitor will not be applied most of the time.

4.5, The Disposal of Electric Bursting Sound

The elimination of the bursting sound is based on the principle of ensuring that the voltage at the power
supply pin rises and falls slowly when the voltage at the mute pin is low. Until the input AC coupling
capacitor is fully charge, then the mute is set high, which achieves the purpose of eliminating the bursting
sound. Figure 5 shows the relationship between them.

Power

Mute

Power on

|
|
|
!
!
!
|
|
!
!
1
Charging time of AC
coupling capcaitance

Figure 5. Power On

4.6, External Low-Voltage Detection Function
The external low voltage detection function can mute or turn off the AiP2112. It can be used to detect if
the preamp circuitry is working properly. The threshold voltage for shutdown is 1.25V at the UVP pin, and
the user can use a resistor divider at the UVP pin to obtain the desired associated voltage and hysteresis for
the application. The threshold and hysteresis voltages are determined by the following equation:

Vuve= (1.25V-5pA*R13) *(R11+R12)/R12

Vhysteresis=4pA*R13*(R11+R12)/R12

Resistance value R13>>R11//R12
Example: If R11=2KQ, R12=1.5KQ, then R13=15KQ. When Vuvr=2.67V, Vhysteresis=0.14V.

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 6
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R11

RI3
UVPPIN

R12

Figure 6. The Setting of External Low Voltage Detection

4.7, Capacitive Load
AiP2112 can directly drive a 220pF capacitive load. Higher capacitive loads are acceptable but require a

47Q or larger resistor in series.
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5. Typical Application Circuit And Application Note
Input of Right

Channel _I_

C2

Input of Left
Channe

C4

Output of
. Left Channel

+INR +INL
& -INR -INL &
Output of L C9 cio _L
Right Channel | I 33pF | QUTR OUTL|  33pF I
Mute Mute
VSS
Cl1
- C13
I
Il
1uF

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province

http://www.i-core. cn

P.C.: 214072

8

VER: 2023-02-Bl



Tab: 835-12-B5

ll Wuxi I-CORE Electronics Co., Ltd.

6. Package Information
6.1. TSSOP14

——~

uininlnInininlyi g . {C%

TAW A2

i

L1

M
O
@ @ FHEHE. 4
e b
Dimensions (mm)
Symbol :
y Min. Max.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
C 0.09 0.20
4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
0.45 | 0.75
L1 1.00
0 0° | 8°
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7. Statements And Notes

7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur
Lead | um Hexaval quybro Dibuty! Butylbe | pioet B
and y d ent Polybro | minate nzyl hylh Diisobu
Part name an i ; phthala ylhex
mercur . chromiu | minated | d hthala tyl
lead cadmi . . te p yl
y m biphenyl | biphen te hthal phthala
compou | compo | U™ compoun| s yl phthala
nds unds comp ds ethers te
ounds
Lead
O O O o O 0] O 0] o O
frame
Plastic
. o o o o o o o o o o
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanatio of the following the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
7.2+ Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. I-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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