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HT3166
Stereo Class AB/D Amplifier

SeBLIRRE R 2 X 30W AB/DREFINTHH

2X30W Inductor Free Class AB/D Mono Amplifier

B FEATURES

* Output Power

2X30W (VDD=16V, R.=4Q, THD+N=10%, Class D or

Class AB)

2X18W (VDD=12V, RL=4Q, THD+N=10%, Class D or

Class AB)
- Single Wide Voltage Supply: 3V-18V
- Low Quiescent Current: 14mA (VDD = 12V, with LC
and Load, Class D)
- Anti-clipping Function (ACF)
- Spread Switching Frequency, Inductor-free Operation
- Differential / Single-ended Analog Input

- Integrated Self-protection Circuits Including,
Undervoltage, Overtemperature, and Overcurrent

* I Th R

2x30W (VDD=16V, RL=4Q, THD+N=10%, Class D

or Class AB)

2x18W (VDD=12V, RL=4Q, THD+N=10%, Class D

or Class AB)

- YR RSE, 3V-18V i Hi R f A\ L

- AKERAS L 14mA (VDD = 12V, #LC M,
Class D)

- ACFPi i & DhRe nl ik

- YIThRE, G LR

- ARADLZE A PR\

- ARIhRE: IR IR R S R R

- YIS i %, ETSSOP28, THHk Bk Ay

- LF and HF Package of ETSSOP28, EPAD up

B APPLICATIONS

- Sound Bars - Wireless Speakers - IV E R ToLA e & FE
- Consumer Audio Applications - TVs/Monitors - A A TH B A
LAY ] - LCDHA/ AL 25

B DESCRIPTION

HT3166 is a stereo efficient, Class AB/D audio amplifier. In class
D mode, the device can drive a speaker up to 2X40W/4 Q at
VDD =18V, In class AB mode, the device can drive a speaker up
to 2 X 30W/4 Q at VDD = 16V, with a small heat-sink attached to
its top side EPAD.

Advanced EMI Suppression enables the use of inexpensive ferrite
bead filters while meeting EMC requirements for system cost
reduction in Class D mode.

HT3166 is protected with Undervoltage, Overtemperature, and
Overcurrent protection.

HT3166 features Anti-Clipping Function (ACF) which detects
output signal clip due to the over input signal and suppresses the
output signal clip automatically. Also, the ACF function can adapt
the output clip caused by power supply voltage down with battery.
It can significantly improve the sound quality, creating a very
comfortable musical enjoyment, and to protect the speakers from
overload damage.
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B TYPICAL APPLICATION
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B ORDERING INFORMATION

Part Number Package Type Marking Operatlng;negn;perature Shipping Package / MOQ
ETSSOP28 HT3166 “ are Tape and Reel (R) /
HT3166MTER (MTE) YYYMAABL -40°C~85C 3000pcs

Part Number

HT3166 MTE

Package Type

R
L Shipping Package

Model

Production Tracking Code

YY¥ M AA

Lot Number

Date Code — Month
1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec

B
\—> Random Code

Internal Code

L YYYMAAB is production tracking code
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B TERMINAL CONFIGURATION

LDONR [T v ——=T13 PvoDRr
Ne T} 11 ourer
AGNDR [T —713 rcmnor
ACFR [T —=T13 rcnoR
CcTRLR [T} e VT
INPR T} ——= 13 oumnr
INNR T =11 Loorr
LIS . —— . =11 PpvoDL
LDoNL [T 5} =11 outrL
AGNDL [T =13 PrcnNDL
L U . — =11 rcnoL
[ 1 . —— [ 11 PGNDL
[N c— [—=T13 ouTtnL
[LNLNTH i — ® =11 vLporL
Top View
B TERMINAL FUNCTION
Terminal No. Name 1/0t Description
1 INNL I Negative input terminal of left channel
2 INPL I Positive input terminal of left channel
3 CTRL | Working mode selection terminal of left channel
4 ACFL o) ACF mode selection terminal of left channel
5 AGNDL G Analog ground of left channel
6 LDONL 0 Internal LDO output of left channel, connect 1uF to GND
7,13 NC - No connection, connect to GND
8 INNR | Negative input terminal of right channel
9 INPR | Positive input terminal of right channel
10 CTRR | Working mode selection terminal of right channel
11 ACFR 0 ACF mode selection terminal of right channel
12 AGNDR G Analog ground of right channel
14 LDONR o) Internal LDO output of right channel, connect 1uF to GND
15 PVDDR P Power Supply of right channel
16 OUTPR 0 Positive pin for differential speaker amplifier output of right channel
17,18,19 PGNDR G Power Ground of right channel
20 OUTNR 0 Negative pin for differential speaker amplifier output of right channel
21 LDOPR 0 Internal LDO output of right channel, connect 1uF to PVDDR
22 PVDDL P Power Supply of right channel
23 OUTPL 0 Positive pin for differential speaker amplifier output of right channel
24.25,26 PGNDL G Power Ground of left channel
27 OUTNL 0 Negative pin for differential speaker amplifier output of left channel
28 LDOPL 0 Internal LDO output of left channel, connect 1uF to PVDDR
EP -- - Thermal pad up, must be good connected to heat-sink for power dissipation.

L I: Input; O: Output; G: Ground; P: Power;
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B SPECIFICATIONS'

® Absolute Maximum Ratings 2

PARAMETER Symbol MIN MAX UNIT
Supply voltage range (PVDDX) PVob -0.3 20 \
Input voltage range (INPx, INNx, CTRLX, ACFXx) Vi —0.3 5.8 \
Operating temperature range Ta -40 85 C
Operating junction temperature range Ts -40 150 C
Storage temperature range Tste -50 150 C

® Recommended Operating Conditions

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Supply voltage range VoD 3 18 \%
Operating temperature Ta -40 25 85 C
CTRLX MODE1 VMODE1 spread spectrum off, Class D mode 2.3 55 \%
terminal MODE2 VMODE2 Spread spectrum on, Class D mode 1.7 1.9 \%
working MODE3 Vmobes | Class AB mode 0.8 1.4 v
mode MODE4 Vwopes | shutdown 0.5 v
Load impedance RL With output filter 4 Q

® Electrical Specification®
Conditions: Ta=25°C, PVDD = 3V-18V, Load = 4ohm, Class D or Class AB mode, unless otherwise specified.

PARAMETER Symbol CONDITION MIN TYP MAX | UNIT
Class Output Offset Voltage Vos V) =0V, Gain = 26dB 15 mV
Vop = 12V, output filter = 10uH+680nF, 14 mA
Quiescent supply current | Load = 4ohm, Class D mode
PRl bo Vop = 12V, output filter = 10uH+680nF, 36 mA
Load = 4ohm, Class AB mode
Quiescent supply current in Vop = 12V, With Load, Class D 8 mA
MUTE mode e -
Vop = 12V, With Load, Class AB 5.4 mA
Quiescent supply current in _ .
shutdown mode Isp Vop = 12V, With Load 90 uA
Rin = 0kQ 36 dB
System Gain Gain
Rin = 20kQ 26 dB
P Pull CTRL high or power on, or switch
Turn-on time fon between Class AB and Class D 170 ms
Turn-off time toff Pull CTRL low 5 us
Delay time of MUTE tmuTE Pull ACF low 22 us
PVDD = 12V, working on 5 V
LDON
PVDD = 12V, shutdown 4.4 \Y
LDO output voltage -
PVDD = 12V, working on 7 V
LDOP
PVDD = 12V, shutdown 11.9 \%
Input Bias Voltage VINBIAS 1.65 \%

! Depending on parts and PCB layout, characteristics may be changed.

2 Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated under recommended operating conditions
is not implied. Exposure to absolute—maximum-rated conditions for extended periods may affect device reliability.

3 Depending on parts and pattern layout, characteristics may be changed.
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Conditions: Ta = 25°C, PVpp = 3-18V, Load = Filter + Ry, Filter =10uH + 680nF, RL = 4Q, fin = 1 kHz, Gain = 26dB, Cin = 1uF,

20-20kHz, Class D or Class AB mode, unless otherwise specified.

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
VDD =12V, RL= THD +N = 1% 2x15 W
Continuous output power in Po 40 THD+N = 10% 2x18 w
Class D mode VDD = 18V, R. = THD +N = 1% 2x32 W
4Q THD+N = 10% 2x40 W
VDD = 7.4V THD+N = 10% 2x7.5 W
Continuous output power in _ 1o
Class AB mode Po VDD =12V THD+N = 10% 2x18 W
VDD = 16V THD+N = 10% 2x30 W
= = = 0,
Total harmonic distortion + THDAN Po = 1W, Vop = 12V, RL - 4Q), Class D 0.12 %
noise Zg =1W, Vop = 12V, RL = 4Q, Class 0.35 %
VDD =12V, _ 0
Crtcienc THD+N = 10% RL=4Q, Class D 89 %
y n VDD = 10V, RL= 4Q, Class -8 ”
THD+N = 10% AB 0
Output integrated noise VN A-weighted, Gain = 26 dB 115 uVv
Oscillator frequency fosc Class D mode 390 kHz
Over temperature protection .
trigger point oTP 150 C
Over current trip point OCP Class D mode 8 A

Copyright©2023, Heroic Technology (Jiaxing) Co., Ltd -6-

11/2023 - V0.1




HEROIC

technaology

e

HT3166

Stereo Class AB/D Amplifier

B TYPICAL OPERATING CHARACTERISTICS
VDD = 12V, Load = 4ohm, Class D mode, unless otherwise specified.
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2023/6/2111:08:20.938 - 2023/6/21 11:11:40.078
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RL = 4ohm, filter = 10uH+0.68uF, spread spectrum off, fix = 1kHz, VDD=12V, Class D mode, unless otherwise specified.
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VDD = 12V, Load = 4ohm, Class AB mode, unless otherwise specified.
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B APPLICATION INFORMATION
1 Power Supply

The power supply PVDD for the HT3166 only require one
voltage from 3V to 18V. As the PVDD supply feed the power
stage of the amplifier, filtering capacitors of
100nF//1uF//220uF for each PVDD should be placed close to
the PVDDx pin.

LDOPx and LDONXx are the internal LDO output. A 1uF
filtering capacitor should be placed between LDONx and
Ground. And also, a 1uF filtering capacitor should be placed
between LDOPx and PVDDx.

2 Amplifier Input and Output
2.1 Amplifier Input Configuration

HT3166 is an amplifier with analog input (single-ended or
differential).

For a differential operation, input signals into INP and INN
pins via DC-cut capacitors (Civ) and external input resistors
Rem. See as figure 1. The system gain can be calculated by

Gain= 20x1og ( RIIN‘i‘;EIN), where Ry = 630k, Ry = 10k. And

the high pass cut-off frequency of input signal can be
1

calculated by f, = R Roer
For a single-ended operation, input signals to INP pin via a
DC-cut capacitor (Civ) and external input resistor (Rev). INN
pin should be connected to ground via a DC-cut capacitor and
external input resistor (with the same value of Civ and Rgw).
See as figure 2. The Gain and high pass Cut-off frequency are
the same as the above case.

Front Circuit

Figure 1

Front Circuit

RIIN
Y INP |, R

CIN EIN

IN

H A n INPX MHN
ZOUT4{ INN X M”N

TIH—WAN/NBL%

HT3166 1 s A 72—~ 3V ] 18V [ H
J&, Bl PVDD. HTHATMMIThZRgG AL, &
WAEEEAS PVDD i & 100nF//1uF//220uF [
JEP AR, FECEE PVDDx 5l BB T

LDOPx #il LDONx NN # LDO #iH .
LDONXx #i#% 1uF H23H, LDOPX 4% 1uF
H1, 75 % PVDDxX.

HT3166 4% 52 15 40 25 4 B 5 o 5 A4S 5 4
AN, A PWM fikpbda B A5 5 KB 75 3%

Sof 2t N, B RE B A Cin A%\ HELBH
Ren 2 HIEINE] INP FTINN 35, WE 1. RS

10k, fepd S8 A AU AT ZE A, 2 (Ryun+ReN)XCiN

AN, B Cn BAE) INP 3.
INN i 05 2008 i g N L BHATHE 2 (5 Cine Ren
{EAHED et WP 2. W35 Gain Al bR
fc 5Z AR HIE .

HT3166

Differential Input configuration

Rin HT3166

Figure 2 Single-ended Input configuration
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2.2 Amplifier Output Configuration

The HT3166 has been tested with a simple ferrite bead filter
for a variety of applications including long speaker wires up
to 10 cm and high power. One important aspect of the ferrite
bead selection is the type of material used in the ferrite bead.
Not all ferrite material is alike, so it is important to select a
material that is effective in the 10 to 100 MHz range which is
key to the operation of the class-D amplifier. The impedance
of the ferrite bead can be used along with a small capacitor
with a value in the range of 1000 pF to reduce the frequency
spectrum of the signal to an acceptable level. For best
performance, the resonant frequency of the ferrite bead/
capacitor filter should be less than 10 MHz. Also, the filter
capacitor can be increased if necessary, with some impact on
efficiency.

Ferrite
Chip Bead

ouT+ ] }

HT3166 7] i FH faj B (S R BRI e 8, 78
HRN T, SRR 10 EK 7 RS A
KIJIhZR R AR ERIE BRI — A By TR 2
PRER AT AR FRA I T A A AR A R
HAE—FERY, BT LLESEE—PPAE 10 2] 100 MHz 78
AR R R IR ER), X2 D Rk
TAER . BREARBRIBAST AT S5EAE 1000 pF
YEFE P /N — R, DUBHE 5 AT PG
BT ERZ VG

Ferrite
Chip Bead

T

L 1nF :I:ﬂzlgz-sgz

ouT - I

1
ljnF

Figure 3 Output Filters with Ferrite Beads

There may be a few circuit instances where it is necessary to
add a complete LC reconstruction filter. These circumstances
might occur if there are nearby circuits which are sensitive to
noise. In these cases, a classic second order Butterworth filter
similar to those shown in the figures below can be used.

10 pH

FRELE — SN 37 5 5 B I — A e B Y
LC BB &, LEABR A 0 e P UK FEL B, B
EMI X UL B bR e, "TRAERI SR T T I
JITos B 28 B LR IR BTG I 2%

OUT_'_—NW\

L1

10 uH

Joes F j:[] 40-8Q

OUT‘ | Y YT

L2

Figure 4 Output Filters with LC
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3 Modulation

HT3166 works in a 3-state mode that can achieve a lower
power comsuption with LC filter.

4 Working modes (CTRL Terminal)

HT3166 can work in different modes by setting the CTRLx
terminal, shown as follow.

HT3166 {57t 3 &M, HAE LC I
P BA EARAER S DA

HT3166 7£ CTRLx it AANIE B EAE, HE
SEEL 2R AR, VELFER.

Table 1 CTRL Terminal Configuration

CTRL Voltage
Mode
MIN TYP MAX
Spread spectrum off, Class D mode 2.3V 3.3V 5.5V
Spread spectrum on, Class D mode 1.7V 1.8V 1.9V
Class AB mode 0.8V 1.1V 1.4V
SD(Shutdown) Mode ov ov 0.5V

4.1 Startup, Shutdown

The HT3166 employs a shutdown mode of operation
designed to reduce supply current (Ipp) to the absolute
minimum level during periods of nonuse for power
conservation. The CTRLx terminal should be held low
to shutdown the device to enter the low-current state.

For a better power on and power-off pop performance,
place the amplifier in the shutdown mode prior to
delivering or removing the power supply.

4.2 Spread Spectrum

The HT3166 device has built-in spread spectrum control of the
oscillator frequency to improve EMI performance. The spread
spectrum scheme is internally fixed and by setting the CTRL
terminal.

4.3 Class AB

The HT3166 device can work in Class AB mode, which can
avoid EMI issue that can be caused in Class D mode.

HT3166 HAkWiIhae, DMESHHEANKIIFE
IRE. 24 CTRLx FARES, A 3k N LWPIRE.

NI, DRI pop A, fE B NHLAET, R
TRR HBEA R IWIRES o

HT3166 #/F N E 14 Fizhl, Dm EMI
PERE. U A B E, @id CTRL 51 s &
IR

HT3166 #:fFr] T/ELE AB R, w584
e EMI 25 D 2B 89T 1) A
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5 Anti-Clipping Function (ACF terminal)

HT3166 can work in different ACF modes and MUTE mode
by setting the ACFx terminal, shown as follow.

L

HT3166 m] T{F# ACF iz, #idik

ACFx 3N,

H

Table 2 ACF Terminal Configuration

Re3|stoerNo[r)1 :Qi;p'” to Working Mode
< 10k MUTE
33k ACF1
56Kk ACF2
100k ACF3
~200k ACF OFF

In ACF modes, HT3166 attenuates system gain to an
appropriate value when an excessive input is applied, so as not
to cause the clipping at the differential signal output. In this
way, the output audio signal is controlled in order to obtain a
maximum output level without distortion. And HT3166 also
follows to the clips of the output waveform due to the decrease
in the power-supply voltage.

The Attack time of ACF Function is a time interval until
system gain falls to target attenuation gain -3dB when a big
enough signal input. And, the Release Time is a time from
target attenuation gain to not working of ACF. The maximum
attenuation gain is 18dB.

(1) Excessive Inputs » . Total
Initial Gain Gai
AVAVAVAVAVAVAAV® ain
Avg
Av=Av,+Aa

Excessive Clipping
Inputs Detection

 ArE )
ACF

Attenuation
Gain

-18dB<Aa<0

(2) Appropriate inputs

Input

Total
Gain
Av=Av,+Aa

Initial Gain
Avg

Power Supply
Decreasing

Clipping
Detection

ACF
Attenuation
Gain
-18dB<Aa<0

76 ACF BN, 4 HLBRAS I B4 A\ AS S 18
JEE 3 R P A A I T, HT'3166 3@ [ 51
R GHA5 , Fa i HOA B Fh i oK R FE I TE I
TR IR KT, LRSS T35 Bk .
Ah, YR HL R N R, HT3166 Ak E 3h# W
HiHI2s, SeHls PVDD R FRAEAHITEL (5 oK
IR P8 JFE 1) T 7K

ACF # 38N 1 5 3hist ] (Attack time) FR7E584R
BN R KAE T A T AT
ACF & Bl UK 28 138 25 8%, DL ms/dB
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Figure 5 the ACF Function Operation Outline
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Table 3 Attack time and Release time

ACF mode Attack time Release time
ACF3 45ms 100ms
ACF2 4ms 2.8s
ACF1 45ms 350ms

In MUTE mode, the differential output signal is muted, other
internal modules are in normal oreation, and the output stage
becomes a high impedance state.

For a better pop performance, place the amplifier in MUTE
mode prior to shutdown or enable the device.

6 Protection Function

HT3166 has the protection functions such as Over-Current
Protection function, Thermal Protection function, Under-
Voltage Protection .

(1) Over-current Protection function (OCP)

When a short circuit occurs between one output terminal and
Ground, PVDD, or the other output, the over-current
protection mode starts up. In the over current protection mode,
the differential output terminal becomes a high impedance
state. Once the short circuit conditions are eliminated, the over
current protection mode can be cancelled automatically.

(2) Thermal Protection function (OTP)

When excessive high temperature of HT3166 (150 °C) is
detected, the thermal protection mode starts up. In the thermal
protection mode, the differential output terminal becomes
becomes a high impedance state.

(3) Under-Voltage Protection (UVP)

This is the function to establish the under-voltage protection
mode when power supply becomes lower than the detection
voltage Vuvir (Typ 2.6V), and the protection mode is canceled
when the power supply becomes higher than the threshold
voltage Vuvrn (Typ 2.62V). In the under-voltage protection
mode, the differential output pin becomes a high impedance
state. HT3166 will start up within start-up time when the
under-voltage protection mode is cancelled.

fERF BT, e, AR AT
TARIRZS, it o D) 46 22 e BHAS

NI/ pop A, 7E shutdown/flRERT, #4510
M MUTE.

HT3166 HA LA JUFH Ry ThiE: it
WP A WITEAT . RIERT

(1) DR

RSN 21— Ay S FLE L XML BN 5 —
e L o R BRI, S ORY R Bl B e D) e
BHZS, Bl e SR . R is DL kR A, &
Fr B3R AR R

(2) Wi frer

SRR R R A 150°CRY, IR AR R
g, it D) A A, By b R Al 7 4
e

(3) RIEfRI

ZINRE R M R A B E Vowd(Typ
2.6V SR AR AR, M E T R
JE Vuvin(Typ 2.62V) BUE AR 0. 78K 7
PR, o s 4 A S . B RE AR
WG, HT3166 215 J5 s 6] i JE 3 .
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B PACKAGE OUTLINE

MTE (ETSSOP28)

1hdA]

e [ R S —————

E2

E1

Symbol Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max.
A — 1.100 — 0.043
A1 0.050 0.150 0.002 0.006
A2 0.800 1.000 0.031 0.039
b 0.190 0.300 0.007 0.012
B 0.090 0.200 0.004 0.008
D 9.600 9.800 0.378 0.386
D1 5.600 5.800 0.220 0.228
E 6.250 6.550 0.246 0.258
E1 4 300 4.500 0.169 0177
E2 3.000 3.200 0.118 0.126
€ 0.650(BSC) 0.026(BSC)
L 0.500 0.700 0.020 0.028
B 1° 7° 1° 7°
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B TAPE AND REEL INFORMATION

Y P1
—» [« KO
OO OO0 @;@<
HEEE | | |
Reel Diameter @ @ @ 2 2
Dr | /\ I
" l l l
TENLFL A0
Cavity
- AO Dimension designed to accommodate the
HEEE component width; FHEEE
Reel Width - - -
(W1) BO Dimension designed to accommodate the
VI component length; B{EKE
[ [ | KO Dimension designed to accommodate the
t component thickness; FHEEE
w Overall width of the carrier tape;
BEREAEE
P1 Pitch between successive cavity centers;
HReBrECEE
#RtE PIN1 BF{USRBRIEC

Quadrant Assignments for Pin1 Orientation in Tape

0000000 O0AO0

HESFL
Sprocket Holes
Q1 | Q2 Q1 | Q2
AP
Q3 Q4 Q3 Q4 User Direction of feed
14 )
%ﬂ%l‘ﬁ Pocket Quadrants
EE EE i .
e R BB | == | a0 | B0 | kKo | P1 | w | Fin
P # | sPQ B RER
art No. Package | Package A W1 (mm) | (mm) | (mm) | (mm) | (mm)
Pins Dr(mm) Quadrant
Type Code (mm)
HT3166MTER | ETSSOP MTE 28 | 3000 TBD TBD TBD TBD TBD TBD TBD Q1
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B TAPE AND REEL BOX INFORMATION

HEIFA KE v AL - .
RS EDEE S S5 ZEE Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Code (mm)
HT3166MTER ETSSOP MTE 28 3000 TBD TBD TBD
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IMPORTANT NOTICE

N,

EE

Heroic Electronic Technology (Jiaxing) Co., Ltd (HT) reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue any products or
services. Customers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete.

R FREL GEXD BMARAR (LUNFEFRHT) CREXS ™5 RS SCRREMIES. EIE. $&. oAl
A, B SRR AR S AR SS IABUR o 28 AN BRI AE P i SR DR P 49 2 15 SR Bl BB B .

HT assumes no liability for applications assistance or customer product design. Customers are responsible for their
products and applications using HT components.

HT XA R 1R 358 B AT 8 DA B 250 72 7 il B AR R ek AN AR AR AT B4«

HT products are not authorized for use in safety-critical applications (such as life support devices or systems) where a
failure of the HT product would reasonably be expected to affect the safety or effectiveness of that devices or systems.

HTIR ™ it I AR A T8 i A= dw 4E R a5 S5 2 MR R S v

The information included herein is believed to be accurate and reliable. However, HT assumes no responsibility for its
use; nor for any infringement of patents or other rights of third parties which may result from its use.

ASCHHAH A BT EER), [EHTIFAX A DT, AT AT B2 H L FA1EE =7 M 1R 3 115t .

Following are URLs and contacts where you can obtain information or supports on any HT products and application
solutions:

T T AT DAIBAR B 2 7] A SGHEE A 2 07 3

REE TR (X)) BOEERAH

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Mk WILE TR AVERE3339 5 IRCRKEARE=Z

Add: A 3rd floor, JRC Building, No. 3339, LingGongTang Road, Jiaxing, Zhejiang Province
Sales: 0573-82585539, sales@heroic.com.cn

Support: 0573-82586151, support@heroic.com.cn

Fax: 0573-82585078

Website: www.heroic.com.cn; wap.heroic.com.cn

Wechat MP: HEROIC_JX

T KN ERIEE T EARS, BRI s B R 5k
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