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1 GENERAL DESCRIPTION

The Nuvoton NPCA120 is a member of Nuvoton’'s Sound Enhancing family optimized for portable
devices such as docking stations for Mobile phone, Multi-Media speakers, PC monitor speakers
and Boom boxes.

The NPCA120 integrates Bongiovi sound enhancement algorithms. These are proprietary,
patented, psychoacoustic algorithms that compensate for the acoustic limitations of small CE
devices. The Bongiovi algorithms enable reproduction of rich content, with a wide dynamic range
and a full frequency range, on a limited audio system.

The NPCA120 is also equipped with a variety of peripheral devices, such as I°C, I12S, USB, Low
voltage reset and Brown-out Detector.

The NPCA120 is suitable for a wide range of applications such as:
T.V. Speaker

Monitor Speaker

Boombox

Soundbar

Multi-Media Speker

Docking Station
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2 FEATURES

2.1 Peripherals
® |2S

- Supports two I2S interface

- Interface with external audio CODEC

- Supports Master and Slave mode

- Support two sample rate, 48KHz or 44.1KHz, with external crystal.

- Capable of handling 16-bit, 24-bit and 32-bit word sizes

- Mono and stereo audio data

- I2S protocols: Philips standard, MSB-justified, and LSB-justified data format
- PCM protocols: PCM standard, MSB-justified, and LSB-justified data format

- Compliant with USB 2.0 Full-Speed specification
- Supports Isochronous transfer
- Supports power saving mode when system enter suspend

- Supports Slave mode with 4 address selection.

- Supports Standard mode (100 kbps), Fast mode (400 kbps) and Fast mode plus (1
Mbps)

- Serial clock synchronization allows devices with different bit rates to communicate via
one serial bus

® Clock

- External high speed crystal oscillator for precise timing operation.

® Built-in LDO for wide operating voltage range

2.2 Audio Enhancement

Bongiovi Algorithm Inside

Bongiovi AGC

Bongiovi Multi-Band DRC

Bongiovi Limiter with look-ahead
Bongiovi Dynamic Stereo Enhancement
Bongiovi Virtual Bass

RN R RG)

2.3 Power Supply & Temperature
® COperating Voltage: 1.62 ~ 3.6 V

® Operating Temperature: -40°C~85°C

2.4 Package
® LQFP-64 (7x7 mm)

® QFN-48 (6x6 mm)
® Package is halogen-free, RoHS-compliant and TSCA-compliant
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3 PIN DIAGRAM AND DESCRIPTION
3.1 Pin Diagram

< 5 X 2
E O 0 — g © < 4 + . m
< o O
Ol dl @, D| D| =) zl 3 3 ol D| >I
WWo838883¢99888
S22 c002ddddd&xa898
T €L IQITI LIS 8333
NC [] 49 32[] USB_vDD33
NC [] 50 31[] NC
NC [] 51 30[] NC
NC [] 52 29[] NC
NC [] 53 28] NC
NC [] 54 271 NC
NC [] 55 26[ ] NC
12S1_DI [] 56 P64 25[] NC
12S1_DO [] 57 LQF 24 NC
I2S1_LRCK [] 58 23[] NC
12S1_BCLK [] 59 22[] NC
NC [] 60 21[] NC
1251_MCLK [ 61 20[] NC
NC [] 62 19[] NC
NC [] 63 18] NC
BP [] 64 O 17[] NC
4 N m s wo~®oo 3 dY 9T 898
O 0O O 0O O F EZ2 00 0 a0 u un oo
z2 Z2 2 Z2 2 % 8 ‘_'| z2 Z2 2 6 (g 2 g g
Ll [ | < <
x < X (@]
c = a
x ]

Figure 3.2-1 64-Pin LQFP64 Package
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3.2  Pin Description

Note: Pin Type I=Digital Input, O = Digital Output; A = Analog Pin; P = Power Pin;

Pins
LQFP64 QFN48 Pin Name Type Description
(7x7) (6x6)
1 NC - No connection.
2 24 NC - No connection.
3 3 NC - No connection.
4 4 NC - No connection.
5 5 NC - No connection.
6 6 NRESET | iﬁg{rt]glir:iis;tsitn;gf: active LOW, with an internal pull-up. Set this pin low
7 7 XT1_OUT | External 12.288 MHz (high speed) crystal output pin.
8 8 XT1_IN | External 12.288 MHz (high speed) crystal input pin.
9 NC - No connection.
10 NC - No connection.
11 NC - No connection.
12 9 DO CAP P LDO outFJut Pin. . .
- Note: This pin needs to be connected with a 1uF capacitor.
13 10 VSS P Ground pin for digital circuit.
14 11 AVSS P Ground pin for analog circuit.
15 12 VDD P P_owc-_:‘r supply for I/O ports and LDO source for internal PLL and digital
circuit.
16 13 AVDD P Power supply for internal analog circuit.
17 14 NC - No connection.
18 15 NC - No connection.
19 16 NC - No connection.
20 17 NC - No connection.
21 18 NC - No connection.
22 NC - No connection.
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Pins
LQFP64 QFN48 Pin Name Type Description
(7x7) (6x6)
23 NC - No connection.
24 NC - No connection.
25 NC - No connection.
26 NC - No connection.
27 NC - No connection.
28 NC - No connection.
29 NC - No connection.
30 NC - No connection.
31 NC - No connection.
32 19 USB_VDD33 P Power supply for USB DC 3.3V
33 20 USB_VBUS P Power supply from USB or HUB.
34 21 USB_D- A USB differential signal D-.
35 22 USB_D+ A USB differential signal D+.
36 1 12C_SCL 110 12C clock pin.
37 2 I12C_SDA 110 I2C data input/output pin.
38 25 12S0_MCLK (@) 12S0 master clock output pin.
39 26 12S0_LRCK 110 12S0 left right channel clock pin.
40 27 12S0_DI | 12S0 data input pin.
41 28 12S0_DO (@) 12S0 data output pin.
42 23 12S0_BCLK I/O  |12S0 Bit Clock pin.
43 NC - No connection.
44 29 ICE_CLK | Serial wired debugger clock pin
45 30 ICE_DAT I/0 | Serial wired debugger data pin
46 NC - No connection.
47 31 NC - No connection.
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Pins
LOFP64 QFN48 Pin Name Type Description
(7x7) (6x6)
48 32 NC - No connection.
49 33 NC - No connection.
50 34 NC - No connection.
51 35 NC - No connection.
52 36 NC - No connection.
53 37 NC - No connection.
54 38 NC - No connection.
55 39 NC - No connection.
56 40 12S1_DI | 12S1 data input pin.
57 41 12S1_DO (0] I12S1 data output pin.
58 42 12S1_LRCK 110 12S1 left right channel clock pin.
59 43 12S1_BCLK I/0  |12S1 Bit Clock pin.
60 44 NC - No connection.
61 45 12S1_MCLK (@) 12S1 master clock output pin.
62 46 NC - No connection.
63 47 NC - No connection.
B Igorithm.
64 48 BP i N);Tzsjh?sgsirrl] aneds to be connected to VDD with a 10K resistor.

Table 3.3-1 Pin Description
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4 BLOCK DIAGRAM

4.1 NPCA120 Block Diagram
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Figure 4.1-1 NPCA120 Block Diagram
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5 FUNCTION DESCIPTION

5.1 Power

5.1.1 Power Distribution

NPCA120 power distribution is divided into:

®  Analog power from AVpp and AVss : provides the power for analog components operation.

® Digital power from Vop and Vss : supplies the power to the internal regulator which provides
a regulated 1.2 V power for digital operation.

® USB transceiver power from USB_Vbpss offers the power for operating the USB transceiver.

Analog power (AVbp) should be at the same voltage level as digital power (Vo).

Both power supplies should have decoupling capacitors placed as close as possible to pins

preferably with no via.

The outputs of internal voltage regulator, LDO_CAP, requires an external capacitor which should

be located close to LDO_CAP pin and returned directly to Vss.
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5.2 Clock

5.2.1 Overview

The clock diagram included processor and system clock, USB clock, 12S0 clock and 12S1 clock.
The clock diagram also implements the power control function with the individually clock ON/OFF
control, clock source selection and a clock divider. The Figure 5.2-1 shows the clock diagram and
the overview of the clock source control.

—_—
HXT PLL ""\E Processor and
> System | System clock
HIRC Clock }p———»
Divider
g
|~
xS
USB Clock USB clock
- >
Divider
I\
e
xs\E
1250 12S0 clock
Clock p—m——>
Divider
e
xu\E
1251 1251 clock
Clock pP——»
Divider
|~

Figure 5.2-1 Clock diagram of NPCA120

5.2.2 Clock Source
Two clock sources can be used to drive all the internal clocks:
® 4~24.576 MHz external high speed crystal oscillator (HXT)

® Programmable PLL output clock frequency (PLLFOUT), PLL source can be selected from
external 4~24.576 MHz external high speed crystal (HXT) or internal high speed oscillator
(HIRC)

® The HXT should be mount to chip when 12S0 or 12S1 be the master mode. The HXT can be
removed when 12S0 or 12S1 be the slave mode without support power-saving mode/ power-
down mode.
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53 IS

5.3.1 Overview
The I2S bus consists of I2S protocol to interface with external audio CODEC. Two 16-level depth
FIFO for reading path and writing path respectively and is capable of handling 16/24/32 bits audio
data sizes.

5.3.2 Features

Support Master mode and Slave mode

Capable of handling 16, 24 and 32 bits data sizes in each audio channel

Supports monaural and stereo audio data

Supports I12S protocols: Philips standard, MSB-justified, and LSB-justified data format

Supports PCM protocols: PCM standard, MSB-justified, and LSB-justified data format

Provides two 16-level FIFO data buffers, one for transmitting and the other for receiving

5.3.3  I2S Operation

The I2S bus supports different data format, I°S standard, I2S Left-Justified, I?S Right-Justified, PCM
standard, PCM Left-Justified and PCM Right-Justified.

D e e—

pebo A T T T I T T T Rpe T T

«——Data width———Ppi——Data width———— P
Left channel

Left channel of frame N Right channel of frame N of frame N+1

12S_LRCLK

Figure 5.3-1 I?S Standard
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Figure 5.3-2 I2S Left-Justified
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54 USB

5.4.1 Overview

There is one set of USB 2.0 full-speed device controller and transceiver in this device. It is compliant
with USB 2.0 full-speed device specification and supports isochronous transfer types.

For more information on the Universal Serial Bus, please refer to Universal Serial Bus Specification
Revision 1.1.

5.4.2 Features
® Compliant with USB 2.0 Full-Speed specification

®  Supports Isochronous transfer type

®  Supports power saving mode when system enter suspend
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55 I2C

5.5.1 Overview

I2C is a two-wire, bi-directional serial bus that provides a simple and efficient method of data
exchange between devices. The NPCA120 device provides an I12C controller which can function as
slave, support up to 1Mbs transfer rate.

55.2 Features

The NPCA120 12C module supports the following features:

Salve mode operation
Supports Standard mode (100 kbps), Fast mode (400 kbps) and Fast mode plus (1 Mbps)

Serial clock synchronization allow devices with different bit rates to communicate via one
serial bus

®  Serial clock synchronization used as a handshake mechanism to suspend and resume serial
transfer

®  Built-in 14-bit time-out counter requesting the I12C interrupt if the 12C bus hangs up and timer-
out counter overflows

Programmable clocks allow for versatile rate control
7-bit addressing mode

Support four slave address for selection, 0x40 or 0x42 or 0x44 or 0x46.

Power-down wake-up function
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6 ELECTRICAL CHARACTERISTICS
6.1 Absolute Maximum Ratings

6.1.1 Voltage Characteristics

NPCA120

L p——

Symbol Parameter Min Max Unit
Vop— Vss DC Power Supply -0.3 +3.6 \Y
Vin Input Voltage Vss- 0.3 Vpp + 0.3 \%
|Voo - AVpp| | Allowed voltage difference for Vpp and AVpp - 50 mV
|Vss — AVss| | Allowed voltage difference for Vss and AVss - 50 mV
Note:

1. Exposure to conditions beyond those listed under absolute maximum ratings may adversely affect the life

and reliability of the device.
Table 6.1.1-1 Voltage characteristics

6.1.2 Current Characteristics

Symbol Parameter Min Max Unit
- lop | Maximum Current into Vpp - 200
mA
Iss Maximum Current out of Vss - 100
Table 6.1.2-1 Current characteristics
6.1.3 Thermal Characteristics
Symbol Parameter Min Max Unit
Ta Operating Temperature -40 +85 .
Tst Storage Temperature -55 +150 ¢
Table 6.1.3-1 Thermal characteristics
6.1.4 Electrostatic Discharge (ESD) Ratings
Symbol Ratings Max Unit
VEesp ESD for Human Body Model (HBM) 4 kv
Note:
1. This is guaranteed by characterization results, not tested in production
Table 6.1.4-1 Electrostatic Discharge (ESD) Ratings
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6.2 General Operating Conditions
(VoD - Vss= 1.8 ~ 3.3V, Ta = 25°C)

Symbol Parameter Min Typ Max Unit Test Conditions
Voo \T}é‘l’tgg‘éo"eraﬂon 1.8 - 3.3 v
AVop Cgletlg)gr;g Operation Voo v
USB_Vppss | USB Operation Voltage 3.0 - 3.6 \%
Vipo LDO Output Voltage 1.2 \%
oo | SO Cammnce| |

Note:

1. The limitation of Voo operation voltage is 1.62V ~ 3.6V.
Table 6.2-1 General Operating Conditions
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6.3 DC Electrical Characteristics
(VDD -VSS=1.8~3.3V, TA=25°C)

Symbol Parameter Min Typ Max Unit Test Conditions

Negative going threshold
VILS -0.3 - 0.3VvDD Y
(Schmitt input), nRESET

Positive going threshold
VIHS 0.7 VDD
(Schmitt input), nRESET

VDD + 0.3 \

RRST Internal NRESET pin pull up resistor |- 50 - kQ
VILS Schmitt input high voltage 0.6* VDD 0.75* VDD \
VIHS Schmitt input low voltage 0.3* VDD 0.4* VDD \Y,
Notes:

1. nNRESET pin is a Schmitt trigger input.
Table 6.3-1 DC Electrical Characteristics
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6.4 AC Electrical Characteristics

6.4.1 External High Speed Crystal (HXT) Characteristics

———— oo — P

tcHeL

Note:

1. Duty cycle is 50%.
2. Guaranteed by design, not tested in production

Figure 6.4.1-1 External High Speed Crystal Timing Diagram

Symbol Parameter Min Typ Max Unit Test Condition
teHex Clock High Time 10 - - ns -
teLex Clock Low Time 10 - - ns -
teLen Clock Rise Time 2 - 15 ns -
teneL Clock Fall Time 2 - 15 ns -

Table 6.4.1-1 External High Speed Clock Input Characteristics

6.4.1.1 HXT Typical Crystal Application Circuit

CRYSTAL C C.
4 MHz ~ 24.576 MHz Optional (depending on the crystal specification)
XTL1_IN XT1_OUT
i |

Vss Vss

Figure 6.4.1-2 HXT Typical Crystal Application Circuit
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6.4.2 Internal High Speed RC Oscillator (HIRC) Characteristics

Symbol Parameter Min Typ Max Unit Test Conditions

Thre Operation Temperature -40 25 85 T -

Center Frequency - 49.152 MHz -
f +0.25 w |MT2C

i - *U. - 0

HRC Calibrated Internal Vop = 3.3V

Oscillator Frequency

-2 - +2 % Ta=-40C~85C

lurc Operating Current - 200 - MA Ta=25C,Vop=3.3V

Table 6.4.2-1 Internal High Speed RC Oscillator (HIRC) Characteristics
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6.5 Analog Characteristics

6.5.1 Power-on Reset

Symbol Parameter Min Typ Max Unit Test Condition
Ta Temperature -40 25 85 c -
Veor Power-on Reset Voltage 1.45 \Y -
VporHyYs Power-on Reset Hysteresis - 110 - mV -
VDD Raising Rate to Ensure
RRvoo Power-on Reset 0.01 ms/V
VDD Falling Rate to Ensure
FRvoo Power-on Reset 05 . ) ms/V .

Table 6.5.1-1 Power-on Reset Characteristics

RRVDD
Vpor —===------— i

Vpor - VporHYS ———-----—/~ r
|
|
VDD i

Power-on
Reset i !
<—Reset—»+«————Release—«—Reset—

Figure 6.5-1 Power-on Reset Condition
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6.6 1°C Dynamic Characteristics

Standard Model*? Fast ModeltI?
Symbol Parameter .

Min. Max. Min. Max. unit
tLow SCL low period 4.7 - 1.2 - us
thicH SCL high period 4 - 0.6 - us
tsu: sTA Repeated START condition setup 4.7 - 1.2 - us

time

thp: sTA START condition hold time 4 - 0.6 - us
tsu: sto STOP condition setup time 4 - 0.6 - us
teur Bus free time 4.78 - 1.20 - us
tsu.paT Data setup time 250 - 100 - nS
tHD:DAT Data hold time ou 3.4506 ou 0.8 us
t, SCL/SDA rise time - 1000 20+0.1Cb 300 nS
t; SCL/SDA fall time - 300 - 300 nS
Cp Capacitive load for each bus line - 400 - 400 pF
Notes:

1. Guaranteed by design, not tested in production.
2. HCLK must be higher than 2 MHz to achieve the maximum standard mode I12C frequency. It must be higher

than 8 MHz to achieve the maximum fast mode I2C frequency.
3. I2C controller must be retriggered immediately at slave mode after receiving STOP condition.
4. The device must internally provide a hold time of at least 300 ns for the SDA signal in order to bridge the

undefined region of the falling edge of SCL.

5. The maximum hold time of the Start condition has only to be met if the interface does not stretch the low

period of SCL signal.

Table 6.6-1 I°C Dynamic Characteristics

Repeated
STOP START START STOP
SDA
taur
SCL
tHp:isTA t ' tsuista tsusto
HD;DAT SU,DAT
Figure 6.6-1 I2C Timing Diagram
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6.7 1°S Dynamic Characteristics

NPCA120

Symbol Parameter Min Max Unit Test Conditions
t ) I i
() IS clock high time 40 Master fpcik = MHz, data: 24 bits, audio
frequency = 256 kHz
twickL) 12S clock low time 40 - q y
tyws) WS valid time 4 - Master mode
ns
thows) WS hold time 1 - Master mode
tsuws) WS setup time 24 - Slave mode
thows) WS hold time 0 - Slave mode
R .
DUCY(scro 1°S slave input clock duty 30 70 % Slave mode
cycle
tsu(sb_MR) 10 - Master receiver
Data input setup time
tsusp_sr) 7 - Slave receiver
th(sp_MR) 7 - Master receiver
Data input hold time
thsp_sRr) 4 - Slave receiver
ns
ty(sp_sT) Data output valid time - 10 Slave transmitter (after enable edge)
thisp_sT) Data output hold time 4 - Slave transmitter (after enable edge)
tu(sp_mT) Data output valid time - 4 Master transmitter (after enable edge)
th(sp_mT) Data output hold time 0 - Master transmitter (after enable edge)
Total Harmonic Distortion o
THD*N + Noise 0.0021 ) % I12S0 bus, Master mode, Fs = 48K, word
size = 16-bit
SNR Signal to Noise Ratio 96 dB
Table 6.7-1 I2S Dynamic Characteristics
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CK output

cPOL=1 \ /

LWS) >
WS output

tu(CKH) 4>

CPOL =0 _/_\_/_\ \ / \ /T \
A

A
\

> t,(CKL)

:
15 ¢

- ta(WS)

<>

SDtransmit

X LSB transmit® X MSB transmit

t(SD_ST) tn(SD_ST)
Bitn transmit LSB transmit

t,(SD_MR)

SDreceive

t(SD_MR)
X LSB receive® MSB receive

Figure 6.7-1 I2S Master Mode Timing Diagram

CK Input

oo/ N/ \_/ /N

A

i
A
\

:
155

£,(CKH) £,(CKL) - t(WS)
wsinput — N___
tsu(WS) t(SD_ST) t,(SD_ST)
SDyransmit X LSB transmit® X MSB transmit Bitn transmit LSB transmit
t-(SD_SR) t»(SD_SR)
SDreceive X LSB receive® MSB receive Bitn receive LSB receive
Figure 6.7-2 IS Slave Mode Timing Diagram
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7 APPLICATION CIRCUIT

AvCC USB_VBUS —
@; AVpp USB_D: —/
l l USB_D+ —— USB Slot
1uF 0.1uF —
=
AVss =
Power  pvcc
O—T—T— Voo
1uF== 0.1luF==
Vee pvce
- 4.7K§ 4.7K%
12C_SscL 1 CLK .
I2C Device
12C_SDA DIO
DyVCcC
10K
Reset I NRESET
Circuit
10uF/10V——
T Audio Codec
NPCA120 msf—f
1 12S_BCLK BCLK .
- 12S_DI DO I2S Device
20p 12S_DO DI
XTLIN 125_MCLK MCLKI
Crystal —
20p 4 ~ 24576
MHz crystal
XT1_OUT
pvce
10K
. % Bypass
,— LDO_CAP —
LDO ——1uF

Figure 7-1 Application Circuit
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8 PACKAGE DIMENSIONS

8.1 64-Pin LQFP (7x7x1.4 mm?3 footprint 2.0 mm)

4% [ |bbb| Y| T-U[Z]

-
12
4 SYMBOL | MIN | NOM | MAX
Z —-—
I SOmE EH‘HHHHH H'hHHﬁHHHW TOTAL THICKNESS A — | —T1 18
| STAND OFF Al 005 | — | 015
1 O | 1 43 MOLD THICKNESS A2 1.35 1.4 1.45
= {1 | == LEAD WIDTH(PLATING) b 013 | 0.18 | 0.23
— | == LEAD WDTH b1 013 | 018 | 019
% i % L/F THCKNESS(PLATING) c 1008 |——1 02
] 1_%_____+_____%_r ] | /F THICKNESS _ ;1 0.09 _;s_c 0.16
% | % Y E : BSC
T ! ——
e/2] B | = BODY SIZE X o1 7 BSC
== i = v & 7850
|EAD PITCH e 0.4 BSC
HER AR ERER LR L[5 06 [075
17 3 FOOTPRINT L 1 REF
o | IR
[o7] a1 o —_— | ===
a2 11" 12 13°
:‘T"Uz 03 | 12 | 13
e ey DETAIL F al 0.08 — —
R2 0.08 | —— 0.2
' L s 0.2 | — | ———
frt PACKAGE EOGE TOLERANCE| aaa 0.2
LEAD EDGE TOLERANCE bbb 0.2
COPLANARITY cce 0.08
| EAD OFFSET ddd 0.07
PLATING \ /— BASE METAL 1
r
T T A A2
r-
b1 —] GAUGE PLANE
M | - _?
[ [ddd @ [Y][T—U Al ] p !

Figure 8.1-1 64-Pin LQFP Dimension
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8.2  48-Pin QFN (6x6x0.8 mm?3 Pitch 0.4 mm)
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SYMBOLS | MIN. | NOM. | MAX.
A 0.70 1 0.75 | 0.80
Al 0.00 |1 0.02 | 0.05
A3 0.203 REF.
N 0.15 1 0.20 [ 0.25
D 6.00 BSC
6.00 BSC
. e 0.40 BSC
. K 0.20 — —
: D2 445 [ 450 | 4.55

E2 4.45 | 450 | 4.55
L 0.35 | 0.40 | 0.45

L L W |
SEATIMG PLANE

Figure 8.2-1 48-Pin QFN Dimension
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9 ORDERING INFORMATION

PART NUMBER FEATURE PACKAGE TEMPERATURE

NPCA120DDO02 | Standard Bongiovi Algorithm; Component Type | LQFP64 (7x7mm) | -40°C~85°C

NPCA120DY03 | Standard Bongiovi Algorithm; Component Type | QFN48 (6x6 mm) | -40°C~85°C

NPCA120 X X

XX
L'l Version Code

Product Type

D: Component Type

M: MCU Type Package Type
D: LQFP-64
Y: QFN-48
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10 REVISION HISTORY

REVISION DATE DESCRIPTION
1.0 Mar 29, 2019 Initial Release
1.1 May 27, 2020 Modify typo

Add QFN48 package

Add clock source description

1.2 Mar 23, 2023 Update ordering information

Update Halogen-free, RoHS-compliant and TSCA-
compliant description
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IMPORTANT NOTICE

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all types
of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims
to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages
and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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