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1 Product Overview

1.1 Outline

Ascent’s AQ1016 IP Mux-Scrambling modulator is the latest generational MUX-scrambling-
modulating all-in-one device. It has 16 multiplexing channels, 16 scrambling channels, and 16
QAM (DVB-C) modulating channels, and supports a maximum 1024 IP inputs through the GE
port and 16 non-adjacent carriers (50 MHz to 960 MHz) output through the RF output
interface. The device is also characterized with high integrated level, high performance, and
low cost. AQ1016 is highly adaptable to new generation CATV broadcasting systems.

1.2 Key Features

* 2 xGEinputs, Data 1 and Data 2

*  Supports up to 1024 channels TS over UDP/RTP, unicast and multicast, IGMP v2/v3

*  Max 840 Mbps for each GE input

*  Supports accurate PCR adjusting

*  Supports CA PID filtering, remapping and PSI/SI editing

®  Supports up to 180 PIDS remapping per channel

*  Supports DVB general scrambling system (ETR289), Simulcrypt standards ETSI 101 197, and ETSI
103 197

*  Supports 16 multiplexed or scrambled TS streams over UDP/RTP/RTSP output

* 16 non-adjacent QAM carriers output, compliant to DVB-C (EN 300 429) and ITU-T J.83 A/B

* Supports RS (204,188) encoding

*  Support Web-based network management
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1.3 Inner Structure

MUX 1# SCR 1# QAM 1# Carrier 1
: P1
=
IP 1-512 :
WPTS orSeTS MUX 8# SCR 8# QAM 8# Carrier 8
P8
y
MUX 9# SCR 9# QAM 9# Carrier 9
: . P9 o
. 2 - >
IP 1-512 . : :
MPTS or SPTS 2 e : -
- MUX 16# SCR 16# QAM 16# Carrier 16
P16\
B

1.4 Carrier Setting lllustration

S S— Y ) ———
CH 1 CH2 CH X, |CH X, CH X3 CHI15| CH 16
sssssssss sesssseee
Il } } I 4 } Il ’
|4 192M >|
Start Frequency End Frequency

1.5 Specifications

Input

Input 512 x 2 IP input, 2 x 100/1000M Ethernet Port
Transport Protocol TS over UDP/RTP, unicast and multicast, IGMP V2/V3
Transmission Rate Max 840 Mbps for each GE input

Mux

Input Channel 1024

Output Channel 16

Max PIDs 180 per channel

Functions PID remapping (auto/manual optional)

PCR accurate adjusting
PSI/SI table automatically generating
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Scrambling Parameters

Max Simulcrypt CA 4
Scramble Standard ETR289, ETSI 101 197, ETSI 103 197
Connection Local/remote connection

Modulation Parameters

QAM Channel 16 non-adjacent carriers

Modulation Standard EN300 429/ITU-T J.83A/B

Symbol Rate 5.0 Msps to 7.0 Msps, 1 ksps stepping

Constellation 16, 32, 64, 128, 256QAM

FEC RS (204, 188)

RF Output

Interface 1 x F-type output port for 16 carriers, 75 Q impedance

RF Range 50 MHz to 960 MHz, 1 kHz stepping

Output Level -20 dBm to +10 dBm (87 dBuV to 117 dbuV), 0.1 dB stepping

MER 240dB

ACLR -60 dBc

TS Output 16 x IP outputs over UDP/RTP/RTSP, unicast/multicast
2 x 100/1000M Ethernet Ports

System Supports Network Management Software (NMS)

General

Dimensions (L x W x H) 440 mm x 420 mm x 44.5 mm

Weight 3 kg

Operating Temperature 0 to +45°C

Storage Temperature -20to +80 °C

Power Supply AC 100V %10 %, 50/60 Hz or AC 220V + 10 %, 50/60 Hz

Power Consumption 15.4W
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2 Physical Presentational Statement

2.1 Front panel Illustration:

IP QAM Modulator

2.2 Rear Panel lllustration: 1

AC 100V-240V 50/60Hz 2A

BEER - ( E

®

NMS/CAS: network management port and CA data port

RF output port

Reset IP: reset webmaster IP address, recover it to default IP address
Link/act indicators

Data input/output 1/2

Power switch

AC power socket

00 N OO U1 B WN -

Grounding

3 Installation Guide

3.1 Acquisition Check

When user opens the package of the device, it is necessary to check the items according to
the packing list. Normally it should include the following items:

* AQ1016 IP QAM Modulator
* User’s Manual
* Power Cord

If any item is missing or mismatching with the list above, please contact local dealer.
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3.2 Installation Preparation

When users installs this device, please follow the below steps. The details of installation will
be described in the rest of this chapter. Users can also refer to the rear panel chart during the
installation.

The main steps of the installation include:

*  Check for missing or damaged components

*  Preparing relevant environment for installation

* Installing AQ1016 IP MUX-Scrambling QAM Modulator
*  Connecting signal cables

*  Connecting communication port (if it is necessary)

3.2.1 Device’s Installation Flow Chart lllustrated as follows:

Connecting
Acquisition |  Fixing _ (\7\\/:?3(223 _| Connecting | Setting | Running
Check "| Device - " | signal Wire " | Parameter "| Device
Power
Cord
3.2.2 Environment Requirements
Item Requirement
Machine Hall Space When user installs machine frame array in one machine hall, the distance between 2

rows of machine frames should be 1.2 m to 1.5 m and the distance against the wall
should be no less than 0.8 m.
Machine Hall Floor Electric isolation, Dust-free
Volume resistivity of ground anti-static material: 1 x 107 Q to 1 x 10'° Q, Grounding
current limiting resistance: 1 M (Floor bearing should be greater than 450 kg/m?)
Environment Temperature +5 °C to +40 °C (sustainable ), 0 to +45 °C (short time)
installing air-conditioning is recommended

Relative Humidity 20 % to 80 % sustainable 10 % to 90 % short time

Pressure 86 to 105 kPa

Door & Window Install rubber strips for sealing door-gaps and dual level glasses for window

Wall Can be covered with wallpaper, or non-bright paint.

Fire Protection Fire alarm system and extinguisher

Power Device power, air-conditioning power, and lighting power should all be independent

to each other. Device power requires AC power 220V + 10 % 50/60 Hz or 110 V
10 % 50/60 Hz. Please carefully check before running.
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3.2.3 Grounding Requirements

* Good grounding for all function modules ensures reliability and stability of these devices. They
are also the best way to prevent lightning arresting and interference rejection.

* The coaxial cables’ outer conductor and isolation layer should keep proper electric conducting
with the metal housing of the device.

* The grounding conductor should have a copper conductor in order to reduce high frequency
impedance, and the grounding wire must be as thick and short as possible.

* Users should make sure the 2 ends of the grounding wire are electrically conducive and rust-
proof.

* ltis prohibited to use any other device as part of the grounding electric circuit

* The area of conduction between the grounding wire and device’s frame should be no less than
25 mm?2,

3.2.4 Frame Grounding

All of the machine’s frames should be connected with a protective copper strip. The
grounding wire should be as short as possible and avoid circling. The area of conduction
between the grounding wire and grounding strip should be no less than 25 mm?.

3.2.5 Device Grounding

Connect the device’s grounding rod to the frame’s grounding pole with copper wire.

3.3 Wire Connection

3.3.1 Power Cord Connection

The power socket is located on the right of the rear panel, and the power switch is on the left
of the front panel. User can plug one end of the power cord to the socket and insert the other
end to AC power. When the device is solely connected to protective ground, it should have an
independent path, and share the same ground with other devices. When the device adopts a

united path, the grounding resistance should be smaller than 1 Q.

& Before connecting power cord to AQ1016 IP QAM Modulator, user should set the

Warning power switch to “OFF”.

3.3.2 Signal and NMS Cable Connection

The signal connections include the connection of the input signal cable and the connection of
the output signal cable.
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4 Web NMS Management

This device does not support LCD operation, and modifications can only be made using Web
NMS.

4.1 Login

The factory default IP address is 192.168.0.136 and users can connect the device and web
NMS through this IP address.

Connect the PC (Personal Computer) and the device with an RJ45 Ethernet cable, and use the
ping command to confirm they are on the same network segment. For instance, if the PC IP
address is 192.168.99.252, we then change the device IP to 192.168.99.xxx (xxx can be any
integer between 0 to 255 except 252 to avoid IP conflict).

Launch the web browser and input the device IP address in the browser’s address bar and
press Enter.

It will display the Login interface as shown in Figure - 1. Input the Username and Password
(Both the default Username and Password are “admin”, and then click “Login” to start the
device setup.

Dafault Us:
Default Pa.

Copyright @2011

Figure - 1

4.2 Operation

4.2.1 Summary

When we confirm the login, it displays the summary interface as shown in Figure - 2.
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welcome fo use Web Manag 201

DEVICE INFORMATION

Parameters

» TS Config
» Scrambler
» Modulator
P P Stream

1
1
1
1
1 Software Version: 1.11 Build 200.00 Jun 4 2016
1 Hardware Version: 0.90.0.0
1 Web Version: 110
: System Version:  110.1.50
» Network 1
P Password 1
1
1
1
1
1

Product ID: 0d031600-00000010-00000000-00000000
Uptime: 0 Day-01:17:32

» Configuration

» Firmware

»Log

L |

1
1
1
-
1
1
1
1
1

User can click any item here to
enter the corresponding
interface to check information
or set the parameters.

Figure - 2

4.2.2 Parameters
Parameters - TS Config:

Click “TS Config” to display the interface where users can configure output TS parameters.
(Figure - 3)

Jement 2016.0:
TS CONFIG
> Statis
! 1

» 75 Config 1 Cutput TS 1+ Stream Sslsct  Gensral  PID Bypass |

i 1 N oo 1
+ 7/ % @
=05 = LOCKED SHOmMal = Overmow
= wCH1_GE1_224.2.2.2:1234 (prog: 5i7) [34.7/60.0M) == 0ulpul TS 1 (prog. §) [33 0v3a OM]

i 1] CET 7 CA Filter =4 FICCTV 2 <aCHT_G

¥ PID Remap

? b
5 Relresh Oulput
e =
T ]
+CHZ2 GE2 224 2 2 21001 (prog: 0) [0.0/0.0M]. “
T
ETTTm

Parse program fime out 50 seconds

Figure - 3
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» Output TS X

From the menu near the top of the webpage, click “Output TS X” to display the interface as
shown in Figure - 4. Users can select the output TS channels.

welcon 2016-06-

TS CONFIG

1= neral  PID By
¥ T8 Config Output TS Stream Select Ganara D Bypass
» Scrambh

+L05¢
s |

+ 7 2 |—> To select output TS channel 1-16

reg: 87, e rmmay B R 35 4/28.0M]

¥ CA Filter

7P Remap

(Rl

EOIETEl om0 seconss

Figure - 4
> Stream Select

From the menu near the top of the webpage, click “Stream Select” to display the interface
where users can choose programs to MUX out. (Figure - 5)

welcome fo us 2016-06-

TS CONFIG

* T8 Config Output T5 1= Stream Select  General D Bypass
o

L AW AENE |

olose = Locked oHormal b Overfiow

= -+ CH1_GE1_224.2.2.2:1234 (prog: 87) [34.7/50.0M] = = Oulpul TS 1 (prog. 5) [32 738 OM]
Hq D pmpcctv i ca Fiter. | B 2 o=

[ uten oo MR
=
% [307) CCTY 15 |ml
' |
]
]

P S

i
i

Input Area :-‘.'Eﬂ-, Output Area
.,

BTl tmeout 60 seconds
> Operation Area

Figure - 5
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Configure ‘Input Area’ and ‘Output Area’ with buttons in ‘Operation Area’. Instructions are as

below:

V| CA Filter: To enable/disable the CA Filter function. By clicking the box, users can filter the

input CA to avoid disturbing the device’s scrambling function.

IPID Remap: To enable/disable the PID remapping.

[ Refresh input_|: To refresh the input program information.

[ Refresh outout |: To refresh the output program information.

[ === ]: Select one input program first and click this button to transfer the selected
program to the right box to output.

[ === |: Similarly, user can cancel the multiplexed programs from the right box.

[ anmput__: To select all the input programs.

[ aouput: To select all the output programs.

[ Parse program |: To parse programs time limitation of parsing input programs
» Program Modification

The multiplexed program information can be modified by clicking the program in the ‘output’
area. For example, when clicking' cctvz <, it triggers a dialog box (Figure 6) where users can

input new information.

Program Fram Input: CHY_GE1_274 2 2.2 1234 [302)

Service Name:

Program Number:
Service Type: L
Service Provider:  CCTV
PMT Descriptor Tag:

PMT Descriptor Data: {Hex)

PMTPID:

PCR PID:

MPEG-2 Video PID:

MPEG-2 Audio PID:

Figure 6
» General

From the menu near the top of the webpage, click “General” to display the interface where
users can set parameters for each output channel. (Figure - 7)
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weloome 20ME
TS CONFIG
» Status
cont Output T8 1= Stream Select | General = PiD Bypass

Stream
Output Mode: M out - PAT Insevt: v
5071 insart o BAT Insart: <
Shara BAT: CAT Inuart= o
PMT Insart: 4 TOT Insert: i
TOT Insert v TSID: 1
ON 1D 1 PCR Correct &l
PCR Speed BW o - PCR Ssaee BW 0 -

HIT
NIT Insat: Private Data:
Natwark ) 1 Harwosk Nama:
Version Mode: Automabic o Version Number: -3

Index TSI oNID Frequency Caonstellation Symbal Rate + B

veT

VCT Insurt Modulation Mode: 4
Add description
Figure - 7

Click *  to display the interface as shown below, and click lI[ to apply the modified

parameters. (Figure - 8)

NIT Descriptor [close ]
| TS : |
: onp:

Frequency: 450000 iz
Constellation:
Symbol Rate: Ksps

FEC Inner:
FEC Outer:

Figure - 8
» PID Pass

From the menu near the top of the webpage, click “PID Pass” to display the interface where
users can add the PIDs which need pass-through. (Figure - 9)
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| _Parameters | Uidviieds
* TS Config
= OUpUITS 1=  Stream Select  General  PID Bypass
» P Gtream
Csystom | bndex ot Chanmal | lopot PIDG Outpot PID) 4+
1 |
» Network
»
*C >
pos I Bz
L3
Figure - 9

Parameters - Scrambler:

From the menu on the left side of the webpage, click “Scrambler” to display the interface
where users can choose the programs to scramble. (Figure - 10)

Scramble channel select carrier select

| Summary |
|_Parameters ____| Akt i
TS5 Ifg
¥ Scrambler | IR e = < % T T = = =
s :. Ser CH _l CAS1 | CAS2 CAS3  CASA :—} CA channel select

r’-=‘mf2f_‘ S R —— 1 CAS Enabile &

=1: O hnsty
la. |_!|n| ll\ : ! ECMG I Address: EMMG and ECMG
g _IJ-4 ! MG Port: a1 .
= Sl 1 Fema e 4 working state, green
1 1 ECMG CH 1D:
| 1 Sueam Shae 4G [ means it works
1 1 FHK PID: TRLU )
| | G = normally, while red
1 1 & Modes = 7 g
i | FIG Made: et means there is a

o 1 Super CAS 1D 070020001 ) )
: . 1 Protocol Version: F] » communication error
1) 1
11 I
1 1

192 168 18,161 or no communication.

Cunrent Poviod:

[carmoon [ oo [ cuce |

This field indicates the current
outputting programs. The
programs selected will be
scrambled.

Figure - 10
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Parameters - Modulator:

From the menu on left side of the webpage, click ‘Modulator’ to display the interface as
shown in Figure - 11 where users can set RF output parameters.

1germent
@_ MODULATOR
Cantor Froquincy: 710,000 Mz Standard: J SIAIDVEL) X
Leval{All Carriers): 0.0 d8m Channel Info.(Alarm/Active/Total): 0/1818 ClICk tO Set a"
* Modulator Channel Frequency Constellatian Symbol Rate Gain offset  Status Bit{ActMax) : I _-' - .:_> Channels RF
E 550,000 Mz £4QAM £875 Ksps 008 B UTAAM [ QAM output
2 658,000 MHz B QAM BETS Kaps 0048 [ LB OM : : pa ra mete rs
3 565.000 MHz B QAN B8BTS Keps 0048 [ ] DOIBOM 1 1
4 674 000 MHz B4 QAM BETS Ksps 00dB [ ] 00380M : :
& 682 000 MHz B4 QAM BATS Ksps 0048 L ] oW3BoOM 1 1
6 590,000 Mz 540AM 575 Ksgs 0048 - 0.030.0M : :‘> Click to set each
7 598,000 MHz B4 CAM 8875 kaps 008 . [T 1 1 channel RF QAM
8 706.000 MMz B4 QAM BETS Ksps 00d8 L J 003BO0M : : output
] 714,000 MHz 4 QAM B85 Kaps 0048 [ LWIOM I 1
1 1 parameters
10 722 D00 MHz B4 QAM BETS Ksups 0od8 [ ] 0O380M 1 1
730.000 MHz BBTS Kups 00dB [ ] 1 1
12 738 D00 MMz B4 QAM GATS Ksps oo0aB L ] 0.0380M : :
1 746,000 Mz 54 Q4M 6875 Kaps 00d8 - 00300 M : 1
i 754.000 MHz &4 QAM £875 Kaps 00d8 - 00380 M 1 :
1% 762,000 MHz B4 QAM B8TS Ksps 0048 L J DWHOM : 1
1% T70.000 MHz B4 QAM B87S Keps 0048 L J 0.07380M ] :

Figure - 11

— — D

[ovemeoms ——— o]

Standard: JB3ADVB-C) =

Level{All Carriers). 0.0 (-20 ~ +10 dBm)
Channel Enable: i
Start Frequency: B50.000 (30 ~ 900 MHz)
Bandwidth: 8.000 MHEZ
Constellation: 64 (1AM -
Symbol Rate: BETS (5000 = 7000 Ksps)
Gain offeat: 0.0 {10 ~ 0 dB)

Standard: | BAIADVE-C) |
Level{all Carriers): -10.0 (-12~ +12 dBm

Channel Enable: =

Fregquency: (30 =~ 200 MHz)
Constellation: ..
Symbol Rate: {5000 ~ 7000 Ksps)
Gain offsat: (-12~0dB)

Parameters -> IP Stream:
AQ1016 supports TS to output in IP (16 x MPTS) format through the DATA port.

Click ‘IP StreamY’, it will display the interface as shown in Figure - 12 where users can set IP out
parameters.
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IP STREAM
Chanmal Inle [Alnemifetival Tatnl): (01116
i ; Channel P Addrass Port Pretocel PEILength  Hull PRTFiltar  Status Bit(Act/Max]
24333 2001 uee 7 [ ]
2 2322 002 upe 7 ] 0UIBIM
3 24222 2003 upe 7 [ ] 0030 M
i 28222 2004 uoe 7 L]
: . 5 FEEE 2005 uoe L] 0380 M
k & 2006 uoe . oM
2007 e 7 . [EE L
8 2008 upe 7 [ ] 00380 M
L] 2333 2008 upe 7 [ ] 007380 M
10 24222 2010 upe 7 ] 00380 M
1 wez2? am upe 7 . noIEoM
12 2012 upe 7 [ ] Bo3BoM
1 013 uoe L] oodaoM
iFl 00 LeF 7 L]
15 05 DF [ ]
16 2322 2016 uoe 7 [ ] 00738 0 M
Figure - 12
[omme romg o
Enable: [}
Source Select:
IP Address:
Port:
Protocol: uop o4
Pkt Length:
Null PKT Filter: [
[ oot cose |

System - Network:
Click ‘Network’, it will display the interface as shown in Figure - 13 where users can set
network parameters.

20
| Summary ]

NETWORK

LU

Farameters

WP Addrass:  10.0.0.104

Subnas Mask:
Gatoway:
Vel Mamage Port:

WAL Address:

Scrambler

P Aderass:

Subnes Mask:

Gatwway:

DATA

IP Address:

Subnet Mask:

Gatpway:
MAC Address: 20:4H12 45670

TS Output: GE1 ¥ GE2 ¥

Figure - 13
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System -» Password:

From the menu on left side of the webpage, click “Password” to will display the screen as
shown in Figure - 14 where users can set the login account and password for the web NMS.

PASSWORD

Modify B Iogin name and passwand 1o ms
and passwoed (s “admin” Ao pie

T Cevicd: Safehy I IRt I RAmE OF PASSWONDYou Can niset | by keyboard The defaull iogin name
capital cnaracter and lowercase character

Curraet UsaeNama: — ssmn
Currant Fassword:

HNew UserName:

How Password:

Confirm Hew Password:

Figure - 14
System -» Configuration:

From the menu on the left side of the webpage, click “Configuration” to display the screen as
shown in Figure - 15 where you can set your configurations for the device.

it 200
CONFIGURATION

» Stats

ikt -

Save Restore  Factory Set  Backup Loag |
1 i : ¥ Selectareas
g g g
WINEN YOU Change [N Paramsten you SNoud savis ConNguralion GINEIWER I New conbgurabion will 105! aner reboot

b
¥ Passwond EZEER
¥ Configuration
» Fimmware
Lo

Figure - 15
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System -» Firmware:

From the menu on left side of the webpage, click “Firmware” to display the screen as shown
in Figure - 16 where users can update firmware for the device.

weltanms: to use Web Manage 201E

FIRMWARE

Veasming
1. Upgrade firmware{software and hardware) 1o get new function please choose the right fimmware to upgrade If you use 3 wiong fiie, the device
may ot wark
2. Upgrade wil keep 3 lng tme please oo not fum off the power, oihenyse Me device wil not work

3. Aller upgride you must reboot Sevice manualy.

Current Softwore Venlon: 1.1 Buld 200.00 Jun 4 20%
' Current Hordwore Verion: — 0.50.0.0
» Firmware
> Log Fille: o

Figure - 16
System - Log:

From the menu on the left side of the webpage, click “Log” to display the screen as shown in
Figure - 17 where users can check the “Log”.

Lo To select “Kernel log” and “System Log”

o Rebesh - =

T 0CANOS! ICAKOMIIN (GEC ver 491 (Sourcery CofeBench Lite 2074 11-30) ) #1234 SMP PREEMPT
T [41312090] revision 0 (ARMVT), cr=10¢5307¢
IPT nonaliasing data cache, VIPT aasing Instruction cache

iB at 01 5800000
Data cache writeako;
pages: B304
Tree_area_ind_node 0, putal 4056030
22 uged for memmap

Log

data VTR rodate, TRIC N, ZH1K bis, 1TE40K reserved, 630K cn

Figure - 17
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5 Troubleshooting

Ascent’s ISO9001 quality assurance system has been approved by the CQC organization. In
order to guarantee the products’ quality, reliability, and stability, all Ascent products have
passed extensive testing and inspection before being shipped out of the factory. The testing
and inspection scheme covers all optical, electronic, and mechanical criteria which have been
published by Ascent Communication Technology. To prevent potential hazards, please strictly
follow operation conditions.

Prevention measures

* Install the device in a place with environment temperatures between 0 to 45 °C

* Ensure good ventilation for the heat-sink on the rear panel and other heat-sink bores if
necessary

*  Check that the input AC voltage within the power supply working range and the connection is
correct before switching on the device

* Check if the RF output level varies within a tolerable range if necessary

* Check to see if all signal cables have been properly connected

* Do not frequently switch on/off the device; the interval between every switching on/off should
be greater than 10 seconds.

Conditions needed to unplug power cord

*  Power cord or socket is damaged

* Any liquid has flowed into the device

*  Any circumstance that might cause a circuit short

* Deviceisin a damp environment

*  Device has suffered from physical damage

* Device will be idle for a long period of time

*  After switching on and restoring to factory settings, device still cannot work properly
* Maintenance needed

6 Packing list

* AQ1016 IP QAM Modulator 1pc
* User’s Manual (optional) 1pc
*  Power Cord 1pc
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Ascent Communication Technology Ltd

AUSTRALIA

961 Mountain Highway, Boronia
Victoria 3155, AUSTRALIA
Phone: +61-488 293 682

CHINA

Unit 1907, 600 Luban Road
200023, Shanghai CHINA
Phone: +86-21-60232616

EUROPE
Pfarrer-Bensheimer-Strasse 7a
55129 Mainz, GERMANY
Phone: +49 (0) 6136 926 3246

WEB: www.ascentcomtec.com

HONG KONG SAR

Unit 9, 12 Floor, Wing Tuck Commercial Centre
177 Wing Lok Street, Sheung Wan, HONG KONG
Phone: +852-2851 4722

USA

2710 Thomes Ave, Cheyenne
WY 82001, USA

Phone: +1-203 816 5188

VIETNAM

15 /F TTC Building, Duy Tan Street, Cau Giay Dist.
Hanoi, VIETNAM

Phone: +84 168 481 8348

EMAIL: sales@ascentcomtec.com

Specifications and product availability are subject to change without notice.
Copyright © 2016 Ascent Communication Technology Limited. All rights reserved.
Ver. ACT_AQ1016_IP_QAM_QRG_V1c_Jul_2016
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