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AIP9971
5W Class-AB /D Optional Audio
Power Amplifier
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1. General Description

AiP9971 is an AB/D Type optional power amplifier. By controlling SD to enter the shutdown mode,
power consumption can be reduced. The AiP9971 has an internal overheat protection mechanism and is
unit gain stable. The application peripheral of the AiP9971 is simple. The output does not require external
coupling capacitors, bootstrap capacitors or buffer networks. The feedback resistor is built-in. By
configuring the peripheral parameters, the voltage gain and sound quality effect of the amplifier can be
adjusted, which is convenient for application.

AiP9971 is mainly used in bluetooth speakers, smart speakers, navigators, portable game consoles, trolley
speakers, smart homes and other audio products.

Features:
®  Output power is high (THD+N<10%, 1kHz frequency):

ESOP packages are 5W (2Q load), 3.5W (3Q load) and 3W (4Q load).

Low leakage current in shutdown mode

Adjustable external gain, integrated feedback resistor

Wide operating voltage range: 2.0V to 5.5V

No need to drive output coupling capacitor, bootstrap capacitor and buffer network
Stable unity gain

Package form: MSOP8/SOP8/DIP8/ESOP8
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Ordering Information:
Tube packing specifications:

Packaging | Markin Boxed
Part number ; ging d g TUt;?t tube Boxi_c: Notes
orm code quantity | o ontiey | GUaNtity

Dimensions of

plastic enclosure:

' i 100 100 10000
AiP9971SA8.TB | SOP8 | AiP9971
i I PCS/tube | tube/box PCS/box gﬁ”;g;ﬁnzmm

1.27mm

Dimensions of
plastic enclosure:

' [ 50 40 2000
AIP9971DA8.TB DIP8 AiP9971
i I PCS/tube | tube/box | PCS/box gli”;g;fngmm

2.54mm

Dimensions of

plastic enclosure:

. : 100 100 10000
AiP9971SES.TB ESOP AiP9971
IPY971SES Sop8 P99 PCS/tube | tube/box PCS/box §|?1r2$§ngmm

1.27mm

Dimensions of

plastic enclosure:

' i 100 100 10000
AiP9971IMAS.TB | MSOP8 | AiP9971
i I PCS/tube | tube/box | PCS/box glgr‘;g;fngmm

0.65mm

Reel packing specifications:

Packaging | Marking Reel Boxed reel

. _ Notes
form code guantity quantity

Part number

Dimensions of

lastic enclosure:

: : 4000 8000 P

AiIP9971SA8.TR P AiP9971

IPOSTISAS SOP8 1P99 PCS/reel PCS/box 4..9mm><_3.9rnm
Pin spacing:

1.27mm

Dimensions of

plastic enclosure:

: : 5000 10000
AiP997IMASTR | MSOP8 | AiP9971 Q3
' S ! PCS/reel PCS/box | :0mm>S.0mm
Pin spacing:

0.65mm

Dimensions of

4000 8000 plastic enclosure:

AiP9971SE8.TR ESOP8 AiP9971 PCS/reel PCS/box 4..9mm><.3.9rnm
Pin spacing:

1.27mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2+ Pin Description

2.1, Pin Configurations

2.2, Pin Description

SD |1
BYP| 2

MODE | 3|

IN|[ 4

Figure 1. Pin Configuration

8| VOP
7/ GND
6] Voo

5| VON

Pin Symbol Description
1 SD Shut Down Control Pin, Active High
2 BYP External built-in common-mode voltage bypass filter capacitor
AB/D Type Mode Selection, High level is D Type Mode; low level is AB Type
3 MODE Mode, built-in pull-down resistor
4 IN Audio signal input
5 VON Power Output Port Negative Pole
6 Vbop Power Supply
7 GND | Ground
8 VOP Power Output Port Positive Pole

3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamp=25"C, unless otherwise specified.)

Parameter Symbol Value Unit
Supply Voltage Vbb 5.8 \Y/
Input Voltage \Y -0.3t0 Vppt+0.3 \Y
Ambient Temperature Tamb -40 to +85 C
Storage Temperature Tstg -65 to +150 C
. ESOP8/MSOP8/SOP8 260 .
Soldering Temperature TL DIPS 220 C
3.2. Recommended Operating Conditions
Value
Parameter Symbol - Unit
y Min. Typ. Max.
Temperature Range Tamb -20 - 85 T
Supply Voltage Vb 2.0 - 55 \Y
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 3
http://www.i-core. cn P.C.: 214072 VER: 2023-12-B2




Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12-B5

3.3, DC Characteristics
(Tamb=25C, Vpp=5.0V, unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. Max. Unit
Supply Voltage Vop Vin=1Vpp, f=1kHz 2 - 55 \Y
: SD is set as D Type - 8 - mA
Quiescent Current lop1 “Low”, no load | AB Type B} 38 50 mA
Standby Current lop2 SD is set as “High” - - 1 UA
Input High SD 0.7Vop - R
ViH \
Level Voltage | MODE 0.7Vob - -
Vin=1Vpp, f=1kHz
Input Low SD Vv - - 0.2Vop Y
Level Voltage | MODE I - - 0.2Vop
Input High SD _ . i
Level Current | MODE hir Vi=5.0V 3 A
u
Input Low SD _
Level Current | MODE e V=0V i i z0
To power supply - - 200
IN I Leak I A
nput Leakage Current S0 To GND - - 200 u
3.4, AC Characteristics
(Tamp=25°C, Vbp=5V, unless otherwise specified.)
Parameter Symbol Conditions Min Typ. Max. Unit
Input Impedance Z - - 40 - KQ
o THD=10%, f=1kHz, RL=2Q - 4 -
Power Dissipation PO THD=10%, f=1kHz, RL=3Q - 3.5 - W
(AB Type)
THD=10%, f=1kHz, RL=4Q - 3 -
Distorti f=100Hz, 2Vpp - - 0.1
istortion - i i 0
(Without Load) THD+N f=1kHz, 2Vpp 0.1 %
f=10kHz, 2Vpp - - 0.1
. . Input is suspended - - 10
Output Noise Voltage Noise - P P mvV
Input is routed to the ground. - - 5
Signal-Noise Ratio SNR Vin=2Vrms, f=1kHz - 60 - dB
A THD=10%, f=1kHz, RL=2Q - 4 -
POV RGERE o Po THD=10%, f=1kHz, RL=3Q i 35 - W
(D Type) — - —
THD=10%, f=1kHz, RL=4Q - 3 -
D Type Amplifier n THD=10%, f=1kHz i 80 - %
Efficiency
D Type Amplifier f i i 480 i KHz
Frequency
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4, Function Description
4.1. General Information

The input signal is input from the IN terminal, and after amplification, it is differentially output by VOP
and VON. The gain of the amplifier is 29 times, and the input signal at IN terminal is converted into a
differential signal. By default, the amplitude of the effective input signal is not higher than 60mV.

4.2, Adjustable Gain
When IN port is serial connected to a resistor Ri, it is shown as Figure 2; the gain of AiP9971 is no longer
29 times, and the new gain is calculated by:

Av = 145k/(Ri+5Kk)

— I+
INPUT BYP
. Ri IN 1 _oP B
1 L 5]{
390nF
- 146K

Figure 2 Gain Adjustable Diagram

4.3, Power Supply and Bypass

For any power amplifier, stable power supply and Bypass are critical for low noise operation. Capacitors
on Bypass and power supply should be as close to chip pins as possible. Increasing the stability of power
supply and larger Bypass capacitor can effectively improve THD+N. In a typical application circuit, a
470uF and a 1pF filter capacitor are added to the power supply port, which is helpful for the stability of
power supply. The choice of filter, especially Cb, depends on the user’s requirements for THD+N and is
subject to the system cost and size requirements.

4.3, BYP Capacitance Cb

The selection of the Cb capacitor directly affects the popping sound during power-on/off. Generally, a
ceramic capacitor between 0.1uF and 1uF is recommended. The larger the Cb capacitor, the more effective
the popping sound suppression, but the longer the output delay. To achieve better suppression, a capacitor
above 1uF can be selected.

4.4, Power Supply Bypass Cs

For power amplifiers, the design of the power supply bypass capacitance affects noise rejection and power
supply rejection ratio. It is recommended to use a 470uF capacitor in parallel with a 1uF capacitor, and
place the bypass capacitors as close as possible to the chip’s power supply pins.
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4.5, Shutdown Function

AiP9971 features an SD pin design where the chip enters shutdown mode when SD pin is HIGH.

Note: If there is sound like “POP” when switching SD port in AB Type MODE, it is recommended to set
MODE to high level, switch the shut-down function in D Type mode, and finally switch back to AB Type
mode, which can effectively reduce this sound.

4.6~ Mode Selection

AiP9971 provides two operating modes: AB type amplification and D type amplification, and this
selection is controlled by the state of the external pin MODE. When the logic of MODE port is low,
AiP9971 selects AB Type amplification mode, which is also the default selection state of AiP9971. When
the logic of MODE port changes from low to high, AiP9971 selects D Type amplification mode after a
waiting time of about 46ms. The MODE port integrates a pull-down resistance, and the default selection
for AiP9971 is AB type.

5. Typical Application Circuit And Application Note
In order to avoid the circuit damage caused by overshoot voltage at the output port when the chip operates

in D Type mode. In typical applications, please add a 12nF capacitor between the output terminals VOP
and VON.

100K
I ~——SD VOP
C‘t‘) 1uF
\
I i BYP GND———— ||
MODE: 0-AB — Ve
1D |MODE - |MODE Voo cel j:@
C‘Zi‘n Ri 47OUFIU¢ 12nE
| IN VON
0.39uF

Figure 3. Typical Application Circuit
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6. Package Information
6.1. SOP8

o
-

ﬂ: L] L] :7

1HHE

m

L~

m
O
? @ 5 H
S
2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 1.35 1.80
Al 0.05 0.25
A2 1.25 1.55
D 4.70 5.10
E 5.80 6.30
El 3.70 4.10
b 0.306 0.51
c 0.19 0.25
e 1.27
L 0.40 0.89
0 0° 8°

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province
http://www.i-core. cn P.C.: 214072

7
VER: 2023-12-B2



Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12-B5

6.2 MSOP8

—

wiai

ulaly)

v

- -
—— i —a

EELT:

O
il

!

2023/12/A Dimensions In Millimeters
Symbol Min Max
A — 1.10
Al 0.05 0.15
A2 0.75 0.95
b 0.22 0.38
c 0.08 0.23
D 2.90 3.10
E 4.70 5.10
El 2.90 3.10
e 0.65
L 0.40 | 080
L1 0.95
0 0° | 8°
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6.3. ESOP8

TOP VIEW
15ES

SIDE VIEW
WAL

SIDE VIEW

ﬂ'HJ - |-;;

2023/12/A Dimensions In Millimeters
Symbol Min Max
A 1.42 1.70
Al 0.02 0.13
A2 1.30 —
b 0.31 0.51
c 0.19 0.25
D 4.70 5.10
D1 3.20 3.40
E 3.80 4.02
El 5.80 6.25
E2 2.30 2.50
e 1.27
L 0.40 0.90
0 0° 8°

|
— a
- | o
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6.4 DIP8

| \
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2023/12/A Dimensions In Millimeters
Symbol Min Max
A 3.00 3.60
b 0.36 0.56
c 0.20 0.36
D 9.00 9.45
E 6.15 6.60
e 2.54
eA 7.62 9.30
L 3.00 —
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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 | . Hexaval Polybro .
Lead ) . Butylbe 9. B
and y and 2#3 ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur .| chromiu | minated | d phthala | o\ irala | oY tyl
lead cadmi ; : te yl
y m biphenyl | biphen te hthal phthala
compou | compo | UM compoun| s yl phthaia | e
nds unds comp ds ethers te
ounds
Lead
o] () o () ] 0] (@) 0] () ]
frame
Plastic
. [} 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. 1-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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