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1    

 

 

1.1  

12G 6G 3G HD SD SDI 

 

AES MADI Dante  

 

 

 
12G 6G 3G HD SD SDI

 

 12G- SDI SMPTE2082M  

 6G- SDI SMPTE2081M  

 3G- SDI SMPTE425M  

 HD- SDI SMPTE292M, BTA S- 004B  

 SD- SDI SMPTE259M  

 
 

 SDI 2 32ch 48kHz/24bit PCM  

 AES3id 4 8ch 48kHz/24bit PCM 

 MADI 1 64ch 48kHz/24bit PCM 

 Dante 1 64ch 48kHz/24bit PCM 

AM- 3825  

 1 8ch A/D 48kHz/24bit  

SRC    

AM- 3825  

ARIB TR- B32 ITU- R BS.1770

 
 6  

 

MAX

MAX  

 Mono ST 5.1 7.1 22.2  

 4ES

 

 

 

 22.2 5.1 5.1

ST  

  

  

  

* Lch Rch Lch/Rch

 

 
[U1] [U8]

 

 

 

 

 ARIB TR- B32 ITU- R BS.1770

 

  

 VU  

  

  

  

  

   

 

 

22.2ch 5.1ch 5.1ch ST

 

 5.1 ST

 

* ISO/IEC 13818- 7:1997(E) ARIB 

STD- B21  

GPI  

GPI GPI

 

 
RJ45 LAN

SP- 3825

AM- 3825  

TC 1/2

 

GPIO BOX

BOX

 

1U

 

AC  
AC  
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1.2  

AM- 3825/AM- 3826  

1.2.1  

 
 
 

    

 USB  USB  

 

 

 [VOLUME]

 

 2.2  

 [CH- L]

  

 

2.2  

 [MENU]   2.2  

[LAYOUT] 

 

 

[PUSH 

ENTER]  

 [ADJ]   

  

2.2  

[ESC]( )  

 

 

 [PHONES]  6.3mm 2.2  

 [BALANCE]( )

  

2.2  

 [CH- R]

  

 

2.2  

  

[U ] [U8]  

2.2  

5.1 

 

   

 

 

 

 

 [OPE LOCK]  ON

 

 

OFF  

2.2  

   

 

2.2  

   2.2  
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8 

 

1.2.2  

 

 

    

 AC IN  

AC  

AC AC  

AC100- 240V 2A  

2.1  

 FG  AC

 

 

 GPIO1/GPIO2  GPIO1/GPIO2 GPI 6 GPO 6 +12VOUT

GPI GPO

+12VOUT GPO LED

 

D- sub 15pin  

 

 ANALOG IN   

1 8ch 600 TASCAM,YAMAHA  

 

 

ANALOG OUT   

1 8ch 600 TASCAM,YAMAHA  

 AES IN  AES3id  BNC  

75  

 

AES OUT  AES3id  BNC  

75  

 SDI A IN/OUT  SDI OUT   

SDI B IN/OUT  

 DVI OUT  1080p60Hz 8ch AUDIO   

 LAN   

AM- 3825  

RJ- 45  

 

 USB  USB  

 

 

 TC A/ B IN   

10k  

 

 MADI IN/OUT  MADI  

LED  

 

 Dante 

PRIMARY/SECONDARY

LAN  

Dante AM- 3825  

64ch IN /64ch OUT(48 kHz) 24bit PCMRJ- 45  

Dante Audinate Dante 

Controller Audinate

Dante Controller  

 

 
 

 

 

 

         

 

  

  

      



2   

9 

2    

 

 
 

2.1  

 

 

  

1 LED

 

 

LED

 

2 AC AC IN  

3  

SDI A,B IN/OUT  

 

SDI    

12G- SDI 12GHz

BNC

 

(Belden1694A ) 

SMPTE2082M

 

6G- SDI 6GHz

BNC

 

(Belden1694A ) 

SMPTE2081M

 

3G- SDI 3GHz

BNC

 

(Belden1694A ) 

SMPTE425M

 

HD- SDI 1.5GHz

BNC

 

5C- FB  

SMPTE292M 

(BTA S- 004B)

 

SD- SDI BNC  SMPTE259M

 

4  

 
5 LED

 

 

 

 

 

 

 

 

  
 OFF LED  

 

 

 

 



2   

10 

 

2.2  

 

2.2.1  

  

 

 

 

  
[MENU]  

[MENU]  

 
 

 

 [ESC]  

 

 

  
 

[LAYOUT]  
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2.2.2  

 

  
[U1] [U8]  

 

5.1 

 

 

 

 

 

 

 

 

*  

 

 

2.2.3  

 

3.1 3.2  

 

 

  

(SDI A)  

(SDI B)  

(AES)  

(Analog)  

 

*   

*   

*   

*   
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2.2.4  

[CH- L] [CH- R]  

[CH- L]  

[CH- R]  

 

 

2.2.5  

[VOLUME]  

 
 

 

 

 

2.2.6  

[BALANCE]  

 
 

Lch  

Rch  

Lch Rch  
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3    

 

 

3.1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

3.1.1  

 

1 [LAYOUT]

 
 

 

2 [LAYOUT]

 

 

 

3.1.2  

 

1 [LAYOUT]

 
 

 

2 [LAYOUT]  

 

 

3 [LAYOUT]  

4 [LAYOUT]  

5 
[ESC]  

 
[MENU]  

 

 [ESC]

 

 

[MENU]  

 

[ESC]  

 

[LAYOUT]  

 

 



3   

14 

3.2  

INPUT/OUTPUT/LOUDNESS/SETTINGS/MEMORY  

 
 

3.2.1 INPUT  

INPUT 32  

 

 

 

  
 

Input Select 
 

 
 

  

SDI A 

SDI B 

SDI DUAL 

AES 

Analog 

MADI Ch1- 32 

MADI Ch33- 64 

Dante Ch1- 32  

Dante Ch33- 64  

SDI A SDI B MADI Dante 32ch 

 

MADI Dante 64ch 32 32

 

SDI DUAL SDI- A/SDI- B 16ch

32  

AES Analog 8ch  

AM- 3825  
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Timecode Select 
 

 

 

   

SDI A SDI VITC,  

SDI LTC,  

EXT TC1,  

EXT TC2,  

RTC,  

PC,  

B39 

SDI VITC SDI VITC  

SDI DUAL SDI A VITC  

SDI LTC SDI LTC  

SDI DUAL SDI A LTC  

EXT TC1 TC1 (LTC)  

EXT TC2 TC2 (LTC)  

RTC  

PC LAN PC  

B39 SDI

SDI DUAL SDI A B39  

SDI B 

SDI DUAL 

AES 

MADI 

Analog 

Dante  

AM- 3825  
 
 
 
 
 

SDI Audio Grp per Subimage 
SDI  

 

 

1 2   

SDI Single 12G- SDI 2, 4, 8 Groups  SDI single(SDI A SDI B)

1 6G- SDI 2, 4 Groups 

3G- SDI Level- A 2, 4, 8 Groups SDI single(SDI A SDI B) 

 3G- SDI Level- B 2, 4 Groups 

HD- SDI 2, 4 Groups 

SD- SDI 2, 4 Groups 

SDI Dual 12G- SDI 2, 4 Groups SDI Dual 1LINK

2 6G- SDI 2, 4 Groups 

3G- SDI Level- A 2, 4 Groups SDI Dual 1LINK

2 3G- SDI Level- B 2, 4 Groups 

HD- SDI 2, 4 Groups 

SD- SDI 2, 4 Groups 

 1  SDI Single 32 8 2  

 2  SDI Dual 1LINK 16 4  

      SDI Dual SDI A/B  
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Subimage1 

(3G- SDI LV- B LinkA) 

Subimage2 

(3G- SDI LV- B LinkB) 

12G- SDI 

8groups 32ch -  

4groups 16ch 16ch 

2groups 8ch 8ch 

6G- SDI 
4groups 16ch 16ch 

2groups 8ch 8ch 

3G- SDI 

LV- A 

8groups 32ch -  

4groups 16ch -  

2groups 8ch -  

3G- SDI 

LV- B 

4groups 16ch 16ch 

2groups 8ch 8ch 

HD- SDI 
4groups 16ch -  

2groups 8ch -  

SD- SDI 
4groups 16ch -  

2groups 8ch -  

SDI Single  

 

 

 

 

 

 

 

 

 

 

 

 

 

SDI Dual  

Subimage

Subimage Subimage1 2 Subimage1

 

SDI Single 12G- SDI 2groups Subimage1 1 8ch Subimage2 9 16ch

 

 

 

  

  SDI LINK1(SDI A) SDI LINK2(SDI B) 

  

Subimage1 

(3G- SDI  

LV- B LinkA) 

Subimage2 

(3G- SDI  

LV- B LinkB) 

Subimage1 

(3G- SDI  

LV- B LinkA) 

Subimage2 

(3G- SDI  

LV- B LinkB) 

12G-

SDI 

4groups 16ch -  16ch -  

2groups 8ch 8ch 8ch 8ch 

6G- SDI 
4groups 16ch -  16ch -  

2groups 8ch 8ch 8ch 8ch 

3G- SDI 

LV- A 

4groups 16ch -  16ch -  

2groups 8ch -  8ch -  

3G- SDI 

LV- B 

4groups 16ch -  16ch -  

2groups 8ch 8ch 8ch 8ch 

HD- SDI 
4groups 16ch -  16ch -  

2groups 8ch -  8ch -  

SD- SDI 
4groups 16ch -  16ch -  

2groups 8ch -  8ch -  
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Analog Settings 
 

 

 

1 2   

600ohm 

Terminal 

Enable 

1ch Disable, Enable  

Disable 600 100  

Enable 600  

2ch 

3ch 

4ch 

5ch 

6ch 

7ch 

8ch 

dB Level 

adjustment 

1ch - 6.0 0.0 +6.0 dB, 0.1step 4dBu(600 )

6.0dB  

 

2ch 

3ch 

4ch 

5ch 

6ch 

7ch 

8ch 

 

 

Ref Clock Source  
SRC  

 

 

1   

Ref Clock 

Source 

Input Select, 

SDI A, 

SDI B, 

AES, 

MADI, 

Dante, 

Internal 

Input Select Input Select  

SDI A SDI A  

SDI B SDI B  

AES AES  

MADI MADI  

Dante Dante  

Internal  
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3.2.2 Output  

Output AES/Analog/MADI /Dante/DVI  

 

 

 

 

  
 
 

Audio Out Remap Settings 
 

   

 
 

1 2 3   

Audio 

Out 

Remap 

Preset 

Load -  Preset 1 Preset 12 

 

Save -  Preset 1 Preset 12 

 

Clear -  Preset 1 Preset 12 

 

Rename -  Preset 1 Preset 12 

 

Audio 

Out 

Remap 

AES 

Remap 

AES 1 

AES 8 

Monitor Ch1 32 

Monitor Front L 

Monitor Front R 

Monitor Downmix 5.1- L 

Monitor Downmix 5.1- R 

Monitor Downmix 5.1- C 

Monitor Downmix 5.1- LFE 

Monitor Downmix 5.1- Ls 

Monitor Downmix 5.1- Rs 

Monitor Downmix ST- L 

Monitor Downmix ST- R 

SDI A Ch1 32 1 

SDI B Ch1 32 1 

AES Ch1 8   1 

Analog Ch1 8 1 

MADI Ch1 64 1 

Dante Ch1 64 1 

Downmix 5.1- L 

Downmix 5.1- R 

Downmix 5.1- C 

Downmix 5.1- LFE 

Downmix 5.1- Ls 

Downmix 5.1- Rs 

Downmix ST- L 

Downmix ST- R 

none 

AES1 AES

Monitor, SDI A, SDI B, AES, MADI, Analog, Dante, 

Downmix, none 2 

Analog 

Remap 

Analog 1 

Analog 8 

Analog1 Analog8

Monitor, SDI A, SDI B, AES, MADI, Analog, Dante, 

Downmix, none 2 

MADI 

Remap 

MADI 1 

MADI 64 

MADI1 MADI64

Monitor, SDI A, SDI B, AES, MADI, Analog, Dante, 

Downmix, none 2 

Dante 

Remap 

1 

Dante 1 

Dante 64 

Dante1 Dante64

Monitor, SDI A, SDI B, AES, MADI, Analog, Dante, 

Downmix, none 2 

DVI 

Remap 

DVI 1 

DVI 8 

DVI1 DVI8 Monitor, 

SDI A, SDI B, AES, MADI, Analog, Dante, Downmix, none

2 

 

   1  AM- 3825  
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Ɑכ☺⅛╠ 

2 Monitor INPUT  > Input Select Monitor 1 32ch

 

Monitor Downmix  

Front L / Front R CH- L,CH- R  

Downmix  

   none  

AES  L R none AES LOW  
 
 
 

Front Speaker Output 
 

 

 

   

Front Speaker 

Output 

AUTO, Always- on, MUTE AUTO

 

Always- on  

MUTE  

 

 

Link to Front Volume 
 

 

 

1 2   

Link to Front 

Volume 

Analog Audio out OFF, ON 

ON/OFF  

OFF  

ON  

Digital Audio out OFF, ON AES3id, MADI, Dante, DVI

ON/OFF  

OFF  

ON  
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3.2.3 Loudness  

Loudness  

 
 

 

  

 
 

Operation 
 

 

 

  

Start  

Pause  

 

Stop  

 

Reset  
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Settings 
 

 

 

1 2 3   

General 

Settings 

Measuring 

method 

 Sample Order, TC Chase Sample Order

 

TC Chase

TC Chase Settings  

TC Chase 

Settings 

Start Point Manual Auto  

Manual

 

Auto  

Manual Point  Start Point  Manual 

8  

Offset - 6.0 hour 0.0 hour 0.5step  

Duration 30sec,1min,5min,30min,1hour, 

2hour,3hour, 6hour 

 

TC Count 

Up Check 

0.0 0.2 30.0sec, 0.1step 

 

Loop 

Integrated 

 OFF, ON 

ON/OFF  

 

Loop 

Integrated 

time 

 00:01 01:00 06:00 

1min step  

4 6
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1 2 3 4 
 

 
 

Trigger 

Settings 

Trigger 

Mode 

Select 

  STD, Master   

STD

 

Master

 

STD 

Trigger 

Start 

Trigger 

 Manual, Timecode, 

TC Cnt Up, 1kHz, 

Level, Color bar 

 

 

Manual  

Timecode  

TC Cnt Up

 

1kHz 1kHz  

Level  

Color bar  

Stop 

Trigger 

 Manual, Timecode, 

TC Cnt Up, 1kHz, 

Level, Color bar 

 

 

Manual  

Timecode  

TC Cnt Up

 

1kHz 1kHz  

Level  

Color bar  

 

 ⱴ♬ꜙ▪ꜟ ≢ꜝ►♪Ⱡ☻╩ ∆╢ ᵑ  

 ○Ɑ꜠כ◦ꜛfi♃Ⱪ─[START] [RESET]Ⱳ♃fi⌐≡ IN ≤ OUT ╩ ⇔ꜝ►♪Ⱡ☻╩ ⇔╕∆⁹ 

 ⇔√♩ꜞ●⌐ ╦╠∏ ≢∆⁹♩ꜞ● ⱴ♬ꜙ▪ꜟ╩ ⇔√ ⌐│ ┘ ─☻▬♇♅ ─╖ 

≢∆⁹ 

 

  ⱴ♬ꜙ▪ꜟ ≢ꜝ►♪Ⱡ☻╩ ∆╢ ᵒ  

 ─☻▬♇♅⌐≡ IN ≤ OUT ╩ ⇔ꜝ►♪Ⱡ☻╩ ⇔╕∆⁹ 

 ⇔√♩ꜞ●⌐ ╦╠∏ ≢∆⁹♩ꜞ● ⱴ♬ꜙ▪ꜟ╩ ⇔√ ⌐│ ┘ ─☻▬♇♅ ─╖ 

≢∆⁹ 

 
 

  

IN OUT

[PAUSE] [STOP][START]

[ ]

IN OUT

[PAUSE] [STOP][START]

[ ]
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1 2 3 4 
 

 
 

Trigger 

Settings 

STD 

Trigger 

Timecode 

 

Start 

Timecode 
 8  

*  

Stop 

Timecode 

 8  

*  

Start 

Timing 

- 2.0 0.0 2.0 sec, 

0.1step  

Stop 

Timing 

- 2.0 0.0 2.0 sec, 

0.1step  

 

 

 Start Timing/Stop Timing

 

1  Start Timing  

  

  

Start Timing

 

2  Stop Timing  

  

  

 Stop Timing

 

3   

 ♃▬ⱶ◖כ♪╩♩ꜞ●⌐ IN ≤ OUT ╩ ⌐ ⇔ꜝ►♪Ⱡ☻╩ ⇔╕∆⁹ 

 ♩ꜞ● Timecode╩ ⇔√ ⌐ ≢⅝╕∆⁹ 

 
 

 

 

 

 

  

IN OUT

[PAUSE] STOPSTART
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1 2 3 4   

Trigger 

Settings 

STD Trigger 

 

TC Count 

Up 

 

Start 

Timing 

- 2.0 0.1 2.0 sec, 

0.1step  

Stop 

Timing 

- 2.0 - 0.2 2.0 sec, 

0.1step  

 

 

 

 Start Timing/Stop Timing  

 

1  Start Timing  

  

  

Start Timing

 

2  Stop Timing  

  

  

 Stop Timing

 

3   /  

 IN OUT  

 TC Count Up  

 
 

 

 

 

 

  

IN OUT

[PAUSE]
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1 2 3 4   

Trigger 

Settings 

STD Trigger 

 

1kHz 

 

Start 

Timing 

- 2.0 0.1 2.0 sec, 

0.1step 

1 Hz

 

Stop 

Timing 

- 2.0 - 0.2 2.0 sec, 

0.1step 

1 Hz

 

Restart 

Mask 

0.0 10.0 sec, 0.1step   

1kHz

 

Monitoring 

Ch 

Ch 1 32 1kHz

 

1kHz Period 0.0 2.0 sec, 0.1step 1 Hz

 

 

 

 Start Timing/Stop Timing  

 

1  Start Timing  

  

  

 Start Timing

 

2  Stop Timing  

  

  

 Stop Timing

 

 

3  1kHz  

1kHz Sine Duty50%  

1kHz  

  1kHz  

 1kHz IN OUT  

 1kHz  

 

 

 

  

IN OUT

[PAUSE] 1kHz1kHz
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1 2 3 4   

Trigger 

Settings 

STD Trigger 

 

Level 

 

Start 

Timing 

- 2.0 - 0.3 2.0 sec, 

0.1step 

 

Stop 

Timing 

- 2.0 0.0 2.0 sec, 

0.1step 

 

Restart 

Mask 

0.0 10.0 sec, 0.1step   

 

Monitoring 

Ch 

Ch 1 32 

 

Low Level 

Period 

0.3 2.0 sec, 0.1step 

 

Threshold - 70 40 dB  

 

 

 Start Timing/Stop Timing  

 

1  Start Timing  

  

  

 Start Timing

 

2  Stop Timing  

  

  

 Stop Timing

 

3   

 ꜠ⱬꜟ╩♩ꜞ●⌐ IN ≤ OUT ╩ ⌐ ⇔ꜝ►♪Ⱡ☻╩ ⇔╕∆⁹ 

 ♩ꜞ● Level╩ ⇔√ ⌐ ≢⅝╕∆⁹ 

 

 

Ɑכ☺⌐ ↄ 

 

  

 

IN  OUT  

(

  
[  PAUSE ]   
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1 2 3 4   

Trigger 

Settings 

STD Trigger 

 

Color bar 

 

Start 

Timing 

- 2.0 0.1 2.0 sec, 

0.1step  

Stop 

Timing 

- 2.0 - 0.2 2.0 sec, 

0.1step  

Restart 

Mask 

0.0 10.0 sec, 0.1step   

 

Color bar 

Period 

0.0 2.0 sec, 0.1step  

Color bar 

Level 

75%, 100% 

 

75  

100  

 

 

 Start Timing/Stop Timing  

 

1  Start Timing  

  

  

 Start Timing

 

2  Stop Timing  

  

  

 Stop Timing

 

3  

⌐●ꜞ♩╩כⱣכꜝ◌  IN ≤ OUT ╩ ⌐ ⇔ꜝ►♪Ⱡ☻╩ ⇔╕∆⁹ 

 ♩ꜞ● Color bar╩ ⇔√ ⌐ ≢⅝╕∆⁹ 

 

IN  OUT  

(

  
[  PAUSE ]   
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1 2 3 4 
 

 
 

Trigger 

Settings 

Master 

Trigger 

 

Operation 

Mode 

 Manual, Auto  

Manua (

) 

Auto  

Divide 

Program 

and CM 

 OFF, ON CM

 

OFF  

ON  

CM Interval 

Trigger 

 S Signal/GPI,  

CM Code&Mute 

GPI CM

 

CM Interval 

Conditions 

S1 OFF, ON GPI

 

(S1 S16 GPI

)  

S2 OFF, ON 

S3 OFF, ON 

S4 OFF, ON 

S5 OFF, ON 

S6 OFF, ON 

S7 OFF, ON 

S8 OFF, ON 

S9 OFF, ON 

S10 OFF, ON 

S11 OFF, ON 

S12 OFF, ON 

S13 OFF, ON 

S14 OFF, ON 

S15 OFF, ON 

S16 OFF, ON 

GPI OFF, ON 

Divide 

Each CM 

 OFF, ON CM  

(CM ) 

OFF  

ON  

CM Start 

Timing 

 - 2.0 1.0 2.0 sec, 

0.1step 

GPI CM

 

 

CM Stop 

Timing 

 - 2.0 0.0 2.0 sec, 

0.1step 

GPI CM

 

 

CM Code 

Emb. 

Timing 

 0.0 1.0 10.0 sec, 

0.1step 

CM CM (

)  

GPI Polarity  Open- active, 

Make- active 

GPI CM  

(Open Make GPI CM

) 

CM Code 

Capt.Offset 

 0 255 CM ( )  

ARIB STD- B23

(UDW)

SP- 3825 100ms Raw

 

CM Code 

Capt.Length 

 1 10 32 CM ( )  

SP- 3825 Raw  

Offset Length

CM SP- 3825

100ms Raw  

 

 



3   

29 

 

 

 Start Timing/Stop Timing  

 

 Start Timing  

+   

   

Start Timing

 

 Stop Timing  

+   

  

Stop Timing

 

 

β ♩ꜞ● ☻♃כ♥☻ ⌐≡ꜝ►♪Ⱡ☻╩ ∆╢  

☻♃כ♥☻  ╩♩ꜞ●⌐ CM≤ ∕╣∙╣─ IN ≤ OUT ╩ ⌐ ⇔ꜝ►♪Ⱡ☻╩ ⇔╕∆⁹ 

 Divide Program and CM ON⁸CM Interval Trigger Status Signal/GPI⁸CM Interval Conditions S1 S16╩  

⇔√ ⌐ ≢⅝╕∆⁹ 

 

   

 

   ♩ꜞ● GPI⌐≡ꜝ►♪Ⱡ☻╩ ∆╢  

 GPI╩♩ꜞ●⌐ CM≤ ∕╣∙╣─ IN ≤ OUT ╩ ⇔ꜝ►♪Ⱡ☻╩ ⇔╕∆⁹ 

 Divide Program and CM ON⁸CM Interval Trigger Status Signal/GPI⁸CM Interval Conditions GPI╩  

⇔√ ⌐ ≢⅝╕∆⁹ 

 

   

 

 

  

CM

IN OUT IN OUT

((CM

CM

IN OUT

GPIGPI

IN OUT

GPI
((CM

GPI Polarity:Open- Active

IN OUT

GPIGPI

CM

IN OUT

GPI
(CM(

GPI Polarity:Make- Active

 

CM◖כ♪◄fiⱬ♦♇♪♃▬Ⱶfi◓╩ ⇔√ ⱪ♇♩☻≥♩כ♃☻⁸│⌐ ⅜ ⌐ ╣╢

⅜№╡╕∆⁹ 
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♩ꜞ● CM◖כ♪ MUTE⌐≡ꜝ►♪Ⱡ☻╩ ∆╢  

 CM◖כ♪ MUTE╩♩ꜞ●⌐ CM≤ ∕╣∙╣─ IN ≤ OUT ╩ ⇔ꜝ►♪Ⱡ☻╩ ⇔╕∆⁹ 

 ♩ꜞ●│ CM №╢™│ ─ 0.5Sec─Ⱶꜙכ♩ ╩ ⇔≡♩ꜞ●╩⅛↑╕∆⁹CM№╢™│ 

─ │Ⱶꜙכ♩ ─ CM◖כ♪─ ⌐╟∫≡ ╦╣╕∆⁹ 

Divide Program and CM ON⁸CM Interval Trigger Status CM Code & Mute╩ ⇔√ ⌐ ≢⅝╕∆⁹ 

 

 

 

 

   CM ⌐ꜝ►♪Ⱡ☻╩ ∆╢ CM Interval Trigger Status Signal/GPI─  

☻♃כ♥☻  ≤ CM◖כ♪╩♩ꜞ●⌐ CM ⌐ IN ≤ OUT ╩ ⌐ ⇔ꜝ►♪Ⱡ☻╩ ⇔╕∆⁹ 

Divide Program and CM ON⁸CM Interval Trigger Status Signal/GPI⁸Divide Each CM ON╩ ⇔√ 

⌐ ≢⅝╕∆⁹ 

 

 

 

 CM ⌐ꜝ►♪Ⱡ☻╩ ∆╢ CM Interval Trigger CM Code & Mute─  

 CM◖כ♪ MUTE╩♩ꜞ●⌐ CM ⌐ IN ≤ OUT ╩ ⇔ꜝ►♪Ⱡ☻╩ ⇔╕∆⁹ 

Divide Program and CM ON⁸CM Interval Trigger Status CM Code&MuteI⁸Divide Each CM ON╩ 

⇔√ ⌐ ≢⅝╕∆⁹ 

 

 

 

OUT IN OUT

(CM

MUTE

MUTE CM

CM OUT
IN

CM

IN

MUTE

MUTE CM

OUT
CM IN

CMCM

(

CM1

IN OUT

CM2

IN OUT IN OUT

(CM3

(CM1 (CM2

CM3

CM

CM1 OUT
CM2 IN

CM CM

CM

CM2 OUT
CM3 IN

CM1

IN OUT

CM2

IN OUT IN OUT

(CM1 (CM2

CM3

MUTE CM

CM1 OUT
CM2 IN

CM

MUTE CM

CM2 OUT
CM3 IN

(CM3

MUTE CM

CM3 OUT
IN

MUTECMMUTE MUTE

CM №╢™│ ─Ⱶꜙכ♩ ─ ─√╘ Mute Perio 0.3 0.5Sec⌐ ⇔≡ↄ∞↕™⁹ 

CM ⌐ ⌂Ⱶꜙכ♩⅜№∫√ ⌐│ │∕↓≢ CM─ ╦╡≤ ⇔╕∆⁹ 

╩☻כ◔─↓ ↑╢√╘⌐│♩ꜞ● ☻♃כ♥☻ №╢™│♩ꜞ● GPI╩ ⇔≡ↄ∞↕™⁹ 

CM №╢™│ ─Ⱶꜙכ♩ ─ ─√╘ Mute Perio 0.3 0.5Sec⌐ ⇔≡ↄ∞↕™⁹ 

CM ⌐ ⌂Ⱶꜙכ♩⅜№∫√ ⌐│ │∕↓≢ CM─ ╦╡≤ ⇔╕∆⁹ 

╩☻כ◔─↓ ↑╢√╘⌐│♩ꜞ● ☻♃כ♥☻ №╢™│♩ꜞ● GPI╩ ⇔≡ↄ∞↕™⁹ 
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1 2 3 4 
 

 
 

Trigger 

Settings 

Roll Support   OFF, ON ON/OFF

Roll Settings  

Roll Settings 

 

Roll Count  1 63, Infi.   

Infi.  

 

 

  β ꜟכ꜡ ╩ ⇔≡ꜝ►♪Ⱡ☻╩ ∆╢  

ꜟכ꜡  ╩ ™√ ─ꜝ►♪Ⱡ☻ ─▬ⱷכ☺│ ─≤⅔╡≢∆⁹ 

 ○Ɑ꜠כ◦ꜛfi♃Ⱪ≢ Roll Support╩ ⇔√ ⌐ ≢⅝╕∆⁹ 

 

    

 

1

IN OUT

2 3

IN OUT IN OUT

1 1 2
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1 2 3   

B39 Audio Mode 

Settings 

Auto M'ment 

Mode 

 

 OFF, ON ARIB STD- B39

 

Auto Preset 

Load 

 OFF, ON ARIB STD- B39

 

Auto Audio Out 

Remap Load 

 OFF, ON ARIB STD- B39

 

M'ment Mode 

Map 

0x01 Preset 1  

Preset 12  

---  

ARIB STD- B39

 

Auto M'ment Mode ON

 

0 1F + 0x**

 

0x02 

0x03 

0x04 

0x05 

0x06 

0x07 

0x08 

0x09 

0x0A 

0x0B 

0x0C 

0x0D 

0x0E 

0x0F 

0x10 

0x11 

0x12 

0x13 

0x14 

0x15 

0x16 

0x17 

0x18 

0x19 

0x1A 

0x1F + 0x01 

0x1F + 0x02 

0x1F + 0x03 

0x1F + 0x04 

0x1F + 0x05 

0x1F + 0x06 

0x1F + 0x07 

0x1F + 0x08 

0x1F + 0x09 

0x1F + 0x0A 

0x1F + 0x0B 

0x1F + 0x0C 

0x1F + 0x0D 

0x1F + 0x0E 

0x1F + 0x0F 

0x1F + 0x10 

0x1F + 0x11 

0x1F + 0x12 

0x1F + 0x13 

0x1F + 0x14 
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1 2 3   

B39 Audio Mode 

Setting 

Preset Map 0x01 Preset 1  

Preset 12  

---  

ARIB STD- B39

 

Auto Preset Load ON

 

0 1F + 0x**

 

0x02 

0x03 

0x04 

0x05 

0x06 

0x07 

0x08 

0x09 

0x0A 

0x0B 

0x0C 

0x0D 

0x0E 

0x0F 

0x10 

0x11 

0x12 

0x13 

0x14 

0x15 

0x16 

0x17 

0x18 

0x19 

0x1A 

0x1F + 0x01 

0x1F + 0x02 

0x1F + 0x03 

0x1F + 0x04 

0x1F + 0x05 

0x1F + 0x06 

0x1F + 0x07 

0x1F + 0x08 

0x1F + 0x09 

0x1F + 0x0A 

0x1F + 0x0B 

0x1F + 0x0C 

0x1F + 0x0D 

0x1F + 0x0E 

0x1F + 0x0F 

0x1F + 0x10 

0x1F + 0x11 

0x1F + 0x12 

0x1F + 0x13 

0x1F + 0x14 
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1 2 3   

B39 Audio Mode 

Setting 

Audio Out 

Remap Map 

0x01 Preset 1  

Preset 12  

---  

ARIB STD- B39

 

0 1F + 0x**

 

0x02 

0x03 

0x04 

0x05 

0x06 

0x07 

0x08 

0x09 

0x0A 

0x0B 

0x0C 

0x0D 

0x0E 

0x0F 

0x10 

0x11 

0x12 

0x13 

0x14 

0x15 

0x16 

0x17 

0x18 

0x19 

0x1A 

0x1F + 0x01 

0x1F + 0x02 

0x1F + 0x03 

0x1F + 0x04 

0x1F + 0x05 

0x1F + 0x06 

0x1F + 0x07 

0x1F + 0x08 

0x1F + 0x09 

0x1F + 0x0A 

0x1F + 0x0B 

0x1F + 0x0C 

0x1F + 0x0D 

0x1F + 0x0E 

0x1F + 0x0F 

0x1F + 0x10 

0x1F + 0x11 

0x1F + 0x12 

0x1F + 0x13 

0x1F + 0x14 
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1 2 3   

Level Settings 

 

Standard 

Preset Load 

ITU- R BS.1770  

 

 

ARIB TR- B32 

EBU R128 

EBU R128 S1 

ATSC A/85 

Target Level Mono - 28.0 - 24.0 - 20.0 

LKFS, 0.1step 

 

 

 

 

ST 

5.1 

7.1 

22.2 

Alarm Low 

Level 

 

Mono - 8.0 - 1.0 - 0.0 dB, 

0.1step 
 

 

ST 

5.1 

7.1 

22.2 

Alarm High 

Level 

 

Mono - 8.0 - 1.0 - 0.0 dB, 

0.1step  

 

ST 

5.1 

7.1 

22.2 

Max True Peak 

Alarm Level 

Mono - 8.0 - 1.0 - 0.0 dB, 

0.1step 

dBTP

 

 

 

ST 

5.1 

7.1 

22.2 

Max Momentary 

Alarm Level 

Mono - 10.0 - 30.0, - .- LKFS 

0.1step  

 

 

- .- LKFS  

ST 

5.1 

7.1 

22.2 

Maximum 

Short- term 

Alarm Level 

Mono - 10.0 - 30.0, - .- LKFS 

0.1step  

 

 

- .- LKFS  

ST 

5.1 

7.1 

22.2 

Loudness 

Range 

Alarm Level 

Mono 5.0 25.0 40.0, - .- LU, 

0.1step  

 

 

- .- LU  

ST 

5.1 

7.1 

22.2 
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ES ES ES  

 

 

1 2 3   

M'ment Mode 

Preset  

 

Load  Preset 1 Preset 12  

 

Save  Preset 1 Preset 12  

 

Clear  Preset 1 Preset 12 

 

 

Rename  Preset 1 Preset 12 
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1 2   

ES Program 

Number 

 1, 2, 3, 4 ES Elementary Stream

 

2 2 22.2 5.1 ST 3

 

ES1 Audio Mode  Mono 

ST 

5.1 

7.1 

22.2 

ES1  

ES2 Audio Mode  ES2  

ES3 Audio Mode  ES3  

ES4 Audio Mode  ES4  

ES1 Channel Map 

ES2 Channel Map 

ES3 Channel Map 

ES4 Channel Map 

Mono Ch. 1, 

Ch. 2, 

Ch. 3, 

Ch. 4, 

Ch. 5, 

Ch. 6, 

Ch. 7, 

Ch. 8, 

Ch. 9, 

Ch. 10, 

Ch. 11, 

Ch. 12, 

Ch. 13, 

Ch. 14, 

Ch. 15, 

Ch. 16, 

Ch. 17, 

Ch. 18, 

Ch. 19, 

Ch. 20, 

Ch. 21, 

Ch. 22, 

Ch. 23, 

Ch. 24, 

Ch. 25, 

Ch. 26, 

Ch. 27, 

Ch. 28, 

Ch. 29, 

Ch. 30, 

Ch. 31, 

Ch. 32, 

Downmix 5.1- L, 

Downmix 5.1- R, 

Downmix 5.1- C, 

Downmix 5.1- LFE, 

Downmix 5.1- Ls, 

Downmix 5.1- Rs, 

Downmix ST- L, 

Downmix ST- R, 

Front L, 

Front R, 

none 

ES1 4

 ST L 

ST R 

5.1 L 

5.1 R 

5.1 C 

5.1 LFE 

5.1 Ls 

5.1 Rs 

7.1 L 

7.1 R 

7.1 C 

7.1 LFE 

7.1 Ls 

7.1 Rs 

7.1 Ltf 

7.1 Rtf 

22.2 FL 

22.2 FR 

22.2 FC 

22.2 LFE1 

22.2 BL 

22.2 BR 

22.2 FLc 

22.2 FRc 

22.2 BC 

22.2 LFE2 

22.2 SiL 

22.2 SiR 

22.2 TpFL 

22.2 TpFR 

22.2 TpFC 

22.2 TpC 

22.2 TpBL 

22.2 TpBR 

22.2 TpSiL 

22.2 TpSiR 

22.2 TpBC 

22.2 BtFC 

22.2 BtFL 

22.2 BtFR 
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3.2.4 Settings  

Settings  

 

 

 

  

 

Level Meter 
 

 

 

1 2   

Display Select  Audio, Loudness  

Audio  

Loudness  

Audio Settings Ch Display LR, 8ch, 16ch, 32ch 

 

LR LR 2  

8ch 8  

16ch 16  

32ch 32  

Response Peak, VU  

Peak  

VU VU  

Ref Level - 20, - 18 dBFS  
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1 2 3   

Audio Settings Peak Value Display ON, OFF dBTP

 

ON  

OFF  

Select Peak, MAX dBTP  

Peak  

MAX  

Peak Hold ON, OFF Select Peak dBTP

 

ON  

OFF  

Peak Hold 

Reset 

 Select Peak

dBTP  

 

Peak Hold Time  0.1  2.0 10.0sec,  

Infi.sec  

Infi. Peak Hold Reset

 

Peak Alarm Hold  ON, OFF ON

 

ON, OFF  

Peak Hold Reset    

 

Peak Fall Time  0.1  1.2 5.0sec 

 

Bottom Level  No Limit, - 80dB 

 

No Limit  

- 80dB - 80dB  

Loudness 

Settings 

ES Display  Single, ALL ES  

Single ES ES

[ADJ] [U1]

 

ALL ES  

Loudness Select  Momentary,  

Short- term,  

Dual 

 

 

Momentary   

Short- term   

Dual  

 

Scale  LKFS,  

LU 9 scale, 

LU 18 scale 

 

LKFS  LKFS  

LU 9 scale  LU 9 scale  

LU 18 scale  LU 18 scale  

Loudness Value Display OFF,  

ON  

OFF   

ON   

Select Peak, 

MAX  

Peak   

MAX   

 

 

  



3   

40 

 

1 2 3   

Loudness 

Settings 

Peak Hold Display  OFF ON 

 

OFF   

ON   

Peak Hold Time  0.1  2.0 10.0sec 

 

Peak Fall Time  0.1  1.2 5.0sec  

 

Guide Marker 1 

(Red) 

 OFF ,- 0.0 - 70.0 LKFS 
 

OFF   

- 0.0 - 70.0 LKFS  

 

Guide Marker 2 

(Blue) 

 OFF ,- 0.0 - 70.0 LKFS 
 

OFF   

- 0.0 - 70.0 LKFS  

 

Guide Marker 3 

(Green) 

 OFF ,- 0.0 - 70.0 LKFS 
 

OFF   

- 0.0 - 70.0 LKFS  

 

Guide Marker 4 

(Yellow) 

 OFF ,- 0.0 - 70.0 LKFS 
 

OFF   

- 0.0 - 70.0 LKFS  

 

Guide Marker 5 

(White) 

 OFF ,- 0.0 - 70.0 LKFS 
 

OFF   

- 0.0 - 70.0 LKFS  
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Lissajous 
 

 

 

1 2   

Ch Display 

 

 LR, 8ch, 16ch, 32ch  

LR LR  

8ch 8ch  

16ch 16  

32ch 32  

Auto Gain  OFF, ON 

- 40 0dB  

OFF 0dB  

ON  

Lissajous 

Display 

 OFF, ON /  

OFF  

ON  

Correlator 

Display 

 OFF, ON /  

OFF  

ON  

Correlator 

Response 

 Low, Medium, High  

Low Low 300msec  

MediumMedium 200msec  

High High 100msec  

Correlator 

ALARM 

 OFF, ON 

/  

OFF  

ON  

ALARM 

Threshold 

 - 1.00 - 0.50 1.00 

0.05step 

 

- 1.00 1.00  

 

ALARM Hold 

Time 

 1.0, 2.0, 3.0, 4.0sec 

 

Display 

Method 

 Matrix, X- Y  

Matrix  X  

 

X- Y  XY  
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1 2   

Lissajous Ch Map Lissajous1- 1 Ch1, 2, 3, 4, 5, 6, 7, 8, 9, 

10, 11, 12, 13, 14, 15, 16, 

17, 18, 19, 20, 21, 22, 23, 

24, 25, 26, 27, 28, 29, 30, 

31, 32, 

Downmix 5.1- L, 

Downmix 5.1- R, 

Downmix 5.1- C, 

Downmix 5.1- LFE, 

Downmix 5.1- Ls, 

Downmix 5.1- Rs, 

Downmix ST- L, 

Downmix ST- R 

1 1  

Lissajous1- 2 1 2  

Lissajous2- 1 2 1  

Lissajous2- 2 2 2  

Lissajous3- 1 3 1  

Lissajous3- 2 3 2  

Lissajous4- 1 4 1  

Lissajous4- 2 4 2  

Lissajous5- 1 5 1  

Lissajous5- 2 5 2  

Lissajous6- 1 6 1  

Lissajous6- 2 6 2  

Lissajous7- 1 7 1  

Lissajous7- 2 7 2  

Lissajous8- 1 8 1  

Lissajous8- 2 8 2  

Lissajous9- 1 9 1  

Lissajous9- 2 9 2  

Lissajous10- 1 10 1  

Lissajous10- 2 10 2  

Lissajous11- 1 11 1  

Lissajous11- 2 11 2  

Lissajous12- 1 12 1  

Lissajous12- 2 12 2  

Lissajous13- 1 13 1  

Lissajous13- 2 13 2  

Lissajous14- 1 14 1  

Lissajous14- 2 14 2  

Lissajous15- 1 15 1  

Lissajous15- 2 15 2  

Lissajous16- 1 16 1  

Lissajous16- 2 16 2  
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Needle Meter 
 

 

 

1 2 3   

Display Select 

 

  VU, LU 

 

VU  VU  

LU  LU  

VU Settings 

 

Response 

Time 

 200 300 400msec  

25step 

VU  

Ch Peak 

indicator 

Hold Time 1 10, Infi.sec VU

 

Hold Reset  VU

 

 

Threshold - 10.0 - 1.0 0.0dB 

0.1step 

VU

 

0VU Ref 

Level 

 - 30.0 - 20.0 - 10.0dB 

0.1step 

VU  

LU Settings 

 

Loudness 

Select 

 Momentary,  

Short- term, 

Dual 

Momentary  

Short- term  

Dual

 

Scale  LU 9 scale,  

LU 18 scale 

LU 9 scale  LU 9  

LU 18 scale  LU 18  

ES Peak 

indicator  

dBTP 

Select 

Realtime dBTP, 

Trigger dBTP 

LU

 

Realtime dBTP  

Trigger dBTP  

 

Hold Time 1 10, Infi.sec LU

 

 

Hold Reset  LU

 

 

Threshold - 10.0 - 1.0dB 0.0dB  

0.1step 

LU

 

Meter Color 

 

  Light, Dark VU/LU  

Light   

Dark   

dBTP Select Realtime dBTP  
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Spectrum Analyzer 
 

 

 

1 2   

Display  L/R Single,  

L/R Dual,  

1ES Single,  

1ES DUAL,  

ES ALL 

 

[ADJ]

 

L/R Single   L/ R

 

L/R Dual   L/ R

 

1ES Single  

[ADJ]

 

1ES Dual  

[ADJ]

 

ES ALL   

Window 

Arrangement 

 H, V Display Dual  

H   

V   

Freeze 

Display 

 OFF, ON  

OFF   

ON   

Display 

Response 

 Low, Medium, High  

Low   

Medium  

High   

Peak Hold Peak Hold 

Display 
ON, OFF  

ON   

OFF   

Peak Hold 

Time 

0.1 10sec, Infi.sec  

Peak Hold 

Reset 
  

 

Peak Fall 

Time 
Low, Medium, High  

Low  

Medium  

Fast  

K Weight 

Filter 

 OFF, ON 

 

K Weight Filter

 

OFF  K Weight Filter  

ON   K Weight Filter  
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Numerical Table 
 

 

 

1   

Loudness Scale 
LKFS, LUFS, LU Integrated Momentary Short- term

 

Display -  Integrated OFF, ON Integrated ON/OFF  

Display -  True Peak OFF, ON True Peak ON/OFF  

Display -  Max True Peak OFF, ON True Peak ON/OFF  

Display -  Momentary OFF, ON Momentary ON/OFF  

Display -  Max Momentary OFF, ON Momentary ON/OFF  

Display -  Short- term OFF, ON Short- term ON/OFF  

Display -  Max Short- term OFF, ON Short- term ON/OFF  

Display -  Loudness Range OFF, ON Loudness Range ON/OFF  
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History 
 

 

 

1   

Min- Max 

Loud. Select 

Momentary, Short- term, 

Mo & Sh  

Momentary:  

Short- term:  

Mo & Sh:  

Auto Scroll 

Cursor 

Right edge, Center   

Right edge:  

Center:  

 

Overwrite 

Guide Color 

Light, Medium, Dark TC Chase

 

Light  

Medium  

Dark  

 

Always linked 

to Timecode 

OFF, ON 

 

ON:  

OFF:  

Display -  

Integrated 

OFF, ON  

ON:  

OFF:  

Display -  

MinMax 

OFF, ON 

 

ON:  

OFF:  

Display  True 

Peak 

OFF, ON  

ON:  

OFF:  

Display -  

Loudness 

Level Meter 

OFF, ON  

ON  

OFF  

Display -  

Loudness 

Range 

OFF, ON  

ON:  

OFF:  

Display -  

Loudness 

Distribution 

OFF, ON ( )  

ON:  

OFF:  
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Layout 
 

 

 

1 2 3 
 

 
 

Skip Layou 

select 

Level Meter  OFF, ON ON/OFF  

Lissajous  OFF, ON ON/OFF  

Needle Meter  OFF, ON ON/OFF  

Spectrum  

Analyzer 

 OFF, ON ON/OFF

 

Numerical   OFF, ON ON/OFF  

History  OFF, ON ON/OFF  

Status  OFF, ON ON/OFF  

Multi 1  OFF, ON 2 1 ON/OFF  

Multi 2  OFF, ON 2 2 ON/OFF  

Multi 3  OFF, ON 2 3 ON/OFF  

Multi 4  OFF, ON 2 4 ON/OFF  

Timecode  OFF, ON ON/OFF

 

Multi Layout  

Settings 

Multi 1 Left Level Meter,  

Lissajous,  

Needle Meter,  

Spectrum Analyzer,  

Numerical,  

History,  

Timecode 

2 1 4

 

 

Right 

Multi 2 Left 

Right 

Multi 3 Left 

Right 

Multi 4 Left 

Right 

Picture  

Display 

  OFF, ON SDI  

OFF:  

ON:   

On Pic TC 

Settings 

Display  OFF, ON  

OFF:  

ON:   

NDF/DF 

Indicator 

 OFF, ON 

 

OFF: 

 

ON:  

Frame Indicator  OFF, ON F /

 

OFF: F  

ON: F  

DVI Out Select   Numerical,  

Level Meter,  

Timecode 

DVI  

Numerical:  

Level Meter:  

Timecode:  
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Timecode 
 

 

 

1   

Frames Number Normal,  

Progressive,  

Hidden 

 

Normal:  

Progressive: 

 

Timecode Select SDI VITC SDILTC  

SDI  

Hidden:  

Discontinuity Alarm OFF, ON Alarm Log

 

OFF:  

ON:   

Continuous Period 0.1 0.2 30 [sec] 
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Downmix 
 

 

1 2 3 4 
 

 
 

for 

Monitoring 

 

Speaker 

Monitoring 

5.1 

  OFF, ON 5.1  

OFF  

ON CH- L/R

 

Speaker 

Monitoring 

ST 

  OFF, ON ST  

OFF  

ON 5.1

ON CH- L/R

 

5.1 

Downmix 

Settings 

Channel 

Map 

 

22.2ch FL Ch 1, 2, 3, 4, 

5, 6, 7, 8, 9, 

10, 11, 12, 13, 

14, 15, 16, 17, 

18, 19, 20, 21, 

22, 23, 24, 25, 

26, 27, 28, 29, 

30, 31, 32, 

none 

 

5.1ch FL  

22.2ch FR 5.1ch FR  

22.2ch FC 5.1ch FC  

22.2ch LFE1 5.1ch LFE1  

22.2ch BL 5.1ch BL  

22.2ch BR 5.1ch BR  

22.2ch FLc 5.1ch FL  

22.2ch FRc 5.1ch FR  

22.2ch BC 5.1ch BC  

22.2ch LFE2 5.1ch LFE2  

22.2ch SiL 5.1ch SiL  

22.2ch SiR 5.1ch SiR  

22.2ch TpFL 5.1ch TpFL  

22.2ch TpFR 5.1ch TpFR  

22.2ch TpFC 5.1ch TpFC  

22.2ch TpC 5.1ch TpC  

22.2ch TpBL 5.1ch TpBL  

22.2ch TpBR 5.1ch TpBR  

22.2ch TpSiL 5.1ch TpSiL  

22.2ch TpSiR 5.1ch TpSiR  

22.2ch TpBC 5.1ch TpBC  

22.2ch BtFC 5.1ch BtFC  

22.2ch BtFL 5.1ch BtFL  

22.2ch BtFR 5.1ch BtFR  

 

  



3   

50 

 

 

1 2 3 4   

for 

Monitoring 

 

5.1 

Downmix 

Settings 

Downmix 

Method 

 

g1  0 - 4.5 - 9dB,  

Infi.dB 

g1

 

g2  0 - 4.5 - 9dB,  

Infi.dB 

g2

 

g3  0 - 1.5 - 9dB,  

Infi.dB 

g3

 

g4 0 - 6 - 9dB,  

Infi.dB 

g4

 

g5 0 - 3 - 9dB,  

Infi.dB 

g5

 

g6 +10 - 3 - 40dB,  

Infi.dB 

g6

 

 

   

  C = FC BtFC) 

L = FL BtFL) 

R = FR BtFR) 

Ls = BL  

Rs = BR  

LFE2) 

 

 

 

  
























































































