Loudness hormalisation
INn distribution

Richard van Everdingen

Delta Sigma Consultancy

cO
~”



Acquisition Loudness level Distribution Analogue modulator

SEICiD RS multiplexer adaptation unit multiplexer with built in limiter

|
\\\ \ 7 ///
EN : z

Measurement Steering Live monitoring

Studio links UL unit and logging

DVB modulator




A=0LU

-10
-15
-20
-25
-30
-35

After

-5
-10
15
-20
-25
-30
-35

Digital

True Peak

QPPM

maximum

Service

loudness
18 LU

|
O
|

A=

0
-5
-10
Y
-20
-25
-30 y
-35

Before

-10
-15
-20
-25
-30
-35

S4N1
[9A| SSOUPNOT

¥ 82IAI8S

€ 90IAISS

Z 92IAI8S

| ©21AI8S

dldp
|[2A8] |PUBIS

S4N1
[9A8| SSOUPNOT

¥ 92IAISS

€ 82IAISS

Z 92IAI8S

| 82IAISS

d19p
|[2A8] |PUBIS



After

Before

+10

+5

-10

-156

-20

A=0LU

-25

-30
-35

Pre-emphasis +10

peak

+10 n

+5

Digital true
peak

+5

QPPM

maximum

O

0

Service

loudness

-5

-10

-10

-15

-20

18 LU

A

-25

-30
-35

A
-15

-20

-25

-30 ¥
-35

B =

+10

+5

-10

-15

-20

-25

3
-35

S4n1
[2A8| SsUPNOT

¥ 921198

€ 92IAI8S

Z 92188

| ©2IAIDS

d149pP
[OAS] |PUBIS

I
[©A8] ssOUPNOT

i 92IAI8S

€ 92IAI8S

Z 92IM8S

| ©2IAI8S

d1gp
|[2A8| [pUBIS



After

Before

+10

+5

-10

-15

-20

A=0LU

-25

-30

-35

L

Pre-emphasis +10

+5

Digital tfrue
o peak

+5

QPPM
maximum

O

0

Service
loudness

-5

-10

-10

-15

-15

-20

-20

A=0LU

-25

-25

-30

-30

-35

-35

o

+10

+5

-10

-15

-20

-25

-30

-35

S4n1
|oA8]| sseupPNOT

¥ 92IAISS

€ ©0IAISS

Z 92IAI98

| 821A188

d1ap
|[2A8| IPUBIS

S4N1
|9A8| SSOUPNOT

¥ 92IAI9G

€ 82IAI98

Z 92IAISS

| @2I1AI8S

dldp
|[9A8] |OUBIS



.- Phase Analysis =

[Nnrmalize][ Histogram (Log Zoom) v] Samples: | 256 E]




13,6
13,4
13,1
12,8
12,6
12,3
12,0
11,7
11,4
11,0
107
10,4
10,0
9,6
9.2
8.8
8.4
8.0
7.5
7.0
6.5
6,0
55
4,9
43
3,7
3.1
25
1.9
1.3
08
0.4
0.1
0.0

10

100

15 kHz

1000

10000

100000



17,6
17,3
17.1
16,8
16,5
16,2
15,9
15,6
15,3
15,0
14,7
14,3
13,9
13,5
13,1
120
12,3
11,8
11,3
10,8
10,3
9.7
9,1
8,5
718
7.0
6,2
5,4
4,5
3,6
2,6
1.7
0,9
0,3
0,0

10

100

24 kHz

1000

10000

100000



Distribution




DD/DD+
RF Mode downmix

MPEG-1 Layer I HE-AAC PCM
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TV Systems

B/B1/D/D1/G/H/K/KT/I/I

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

signal level
(dBTP)

HTM Default
HTM Offset

PCM
signal level
(diBTP)

PCM
signal level
(dIBTP)

PCM
signal level
(dBTP)

Analogue RMS
signal level
(mv)

PCM
signal level
(dBTP)

Analogue RMS
signal level (dBu)
0 dBrs

-3 dBrs

PCM
signal level
(dBTP)

Peak FM
deviation
(kHz)

Peak FM
deviation
(kHz)

Analogue RMS
signal level
(mv)

Conditions:

23 LUFS Alignment level Reference level Max True Peak level
equivalent 1TU-R BS.645 EN50049 BUR 128

548

25 23 20 -18 -15 -10 -5 -1 0 Production

level

- preoder:

MPEG-1Layer Il/
HE-AAC/DD(+)/

-35 -30 25 23 20 -18 -15 -12 -10 -5 -3 0  DAB/DAB+
I Limiter level

-35 -30 25 23 -20 -18 -15 <12 -10 5003 A Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
HDMI /SPDIF/
HDMI ARC

-43 -38 -33 31 28 -26 -23 20 -18 -3 -1 -8 in Home Theatre

-39 -34 29 27 24 22 -19 -6 -14 -9 -7 -4 Mode

-35 -30 25 23 20 -18 -15 -12 -10 -5 -3 -1 0 Decoders:
MPEG-1Layer Il/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
HDMI TV Mode or
SPDIF/AES3/HDMI

-35 -30 25 28 20 -18 -15 <12 -10 -5 -3 0 ARCin Stereo Mode

-35 -30 25 28 20 -18 -15 <12 -10 -5 -3 -1 0 Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:

36 63 112 142 200 252 356 502 632 1125 1416 2000 SCART/RCA

-35 -30 25 23 20 -18 -15 -12 -10 -6.7 -5 -3 -1 0 Decoders:
MPEG-1Layer II/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode

17 -2 7 5 2 0 +3 +6 48 4113413 45 +18 Output:

-20 -15 -0 -8 5 3 0 +3 5 +83 +10 +12 +15  XLR or similar

]
I I I Limiter level
v

-35 -30 25 23 20 -18 -15 -2 -10 -67 -5 -3 -1 0 Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+

T (Lo

in RF Mode
RF modulation:
Systems B/B1/D/

1 3 6 8 n 14 19 27 38 50 61 108 DI1/G/H/K/KI/I/M

1 3 6 8 4 19 27 38 50 61 108  RF modulation:
Systems B/B1/D/

--n'n.-ln -
Outputs:

36 63 12 142 200 252 356 502 632 925 1125 2000 SCART/RCA

1 kHz sine wave in phase on Left and Right channel only, Dialnorm = -23, Mode = RF, DRC = None, PRL =-23, TL = -23



PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

signal level
(dBTP)

HTM Default
HTM Offset

PCM
signal level
(diBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dlBTP)

Analogue RMS
signal level
(mv)

PCM
signal level
(dBTP)

Analogue RMS
signal level (dBu)
0 dBrs

-3 dBrs

PCM
signal level
(dBTP)

Peak AM
modulation
(kHz)

Peak AM
modulation
(kHz)

Analogue RMS
signal level
(mv)

Conditions:

23 LUFS Alignment level Reference level Max True Peak level
equivalent ITU-R BS.645 EN50049 BUR 128
v

25 23 20 -18 -15 -2 -10 -5 -1 0 Production
level

- preodes:

MPEG-1Layer Il/
HE-AAC/DD(+)/

&
&
&
3

-35 -30 25 23 20 -18 -15 -12 -10 -5 -3 0  DAB/DAB+
I Limiter level

-35 -30 25 23 -20 -18 -15 <12 -10 5003 A Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
HDMI /SPDIF/
HDMI ARC

-43 -38 -33 31 28 -26 -23 20 -18 -3 -1 -8 in Home Theatre

-39 34 29 27 24 22 -19 216 14 9 7 -4 Mode

35 -30 25 23 20 -18 -15 212 -10 5 -3 -1 0 Decoders:
MPEG-1Layer Il/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
HDMI TV Mode or
SPDIF/AES3/HDMI

-35 -30 25 28 20 -18 -15 <12 -10 -5 -3 -1 0 ARCinStereo Mode

-35 -30 25 28 20 -18 -15 -2 -10 -5 -3 -1 0 Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:

36 63 112 142 200 252 356 502 632 1125 1416 2000 SCART/RCA

-35 -30 25 23 20 -18 -15 -2 410 7 5 3 -1 0 Decoders:

MPEG-1Layer II/
HE-AAC/DAB/DAB+

DD/DD+
in RF Mode

-17 -12 7 5 -2 0 +3 +6  +8 +1 413 +15 +18  Output:
-20 -15 -0 -8 5 3 0 +3 +5 +8 +10 +12 +15  XLR or similar
)
I I I Limiter level
v
-35 -30 25 23 20 -18 -15 -2 -10 7 -5 -3 -1 0 Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+
T | Usoor
in RF Mode
RF modulation:
4 7 12 15 22 27 38 54 68 96 121 216 SystemL
4 7 12 15 22 27 38 54 68 96 121 216 RF modulation:
# System L
Outputs:
36 63 12 142 200 252 356 502 632 925 1125 2000 SCART/RCA

1 kHz sine wave in phase on Left and Right channel only, Dialnorm = -23, Mode = RF, DRC = None, PRL =-23, TL = -23



TV Systems
B/B1/D1/G/H/KT/L

NICAM 728L

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

signal level
(dBTP)

HTM Default
HTM Offset

PCM
signal level
(diBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dlBTP)

Analogue RMS
signal level
(mv)

PCM
signal level
(dBTP)

Analogue RMS
signal level (dBu)
0 dBrs

-3 dBrs

PCM
signal level
(dBTP)

Digital signal
coding level
(dlBTP)

Digital signal
coding level
(dBTP)

Analogue RMS
signal level
(mv)

Conditions:

-23 LUFS Alignment level Reference level Max True Peak level
equivalent 1TU-R BS.645 EN50049 BUR 128

&
&

-30 25 23 20 -18 -15 -2 -10 -5 -1 0 Production
level

! . Encoders:

MPEG-1Layer I/
HE-AAC/DD(+)/
35 -30 25 23 20 -18 -15 212 -10 53 0  DAB/DAB+
Limiter level
]
-35 -30 25 23 -20 -18 -15 <12 -10 5003 A Decoders:
MPEG-1Layer II/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
HDMI /SPDIF/
HDMI ARC
-43 -38 -33 31 28 -26 -23 20 -18 -3 -1 -8 in Home Theatre
-39 -34 29 27 24 22 -19 -6 -14 9 7 -4 Mode
-35 -30 25 23 20 -18 -15 -12 -10 -5 -3 -1 0 Decoders:

MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+

in RF Mode
Outputs:

HDMI TV Mode or
SPDIF/AES3/HDMI

-15 ARC in Stereo Mode

&
&
&
8
N
&
N
3
N
3
3
S
&
&
o

—
[ Y

-10 -5 -3 -1

=3

Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+

DD/DD+
in RF Mode

&
&
&
8
o
&
0
8
0
3
3

-15

Outputs:
36 63 112 142 200 252 356 502 632 1125 1416 2000 SCART/RCA
-35 -30 25 23 20 -18 -15 -12 -10 -5 -3 -2 -1 0 Decoders:

MPEG-1Layer II/
HE-AAC/DAB/DAB+

DD/DD+
in RF Mode

17 -12 7 5 2 0 +3 46 48 +13 415416 +18  Output:
-20 -15 -0 -8 5 3 0 +3 5 +10  +12+13 +15  XLR or similar
0
v
-35 -30 25 23 20 -18 -15 -2 -10 -5 -3-2-10 Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
RF modulation:
Systems B/B1/D1/
G/H/K1/L
-34.2 -29.2 242 -222 -19.2 -17.2 -142 -11.2 9.2 -4.2 -2.2-1.2 +0.8 NICAM 728
-34.2 -29.2 242 222  -192-172  -142 -11.2 9.2 -42 -2.2-12 +0.8 RFmodulation:
Systems B/B1/D1/
G/H/K1/L
--! .! -- !-! o
Outputs:
36 63 12 142 200 252 356 502 632 1125 1416 1589 2000 SCART/RCA

1 kHz sine wave in phase on Left and Right channel only, Dialnorm = -23, Mode = RF, DRC = None, PRL = -23, TL = -23



TV Systems

/11
NICAM 728L

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

signal level
(dBTP)

HTM Default
HTM Offset

PCM
signal level
(diBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dlBTP)

Analogue RMS
signal level
(mv)

PCM
signal level
(dBTP)

Analogue RMS
signal level (dBu)
0 dBrs

-3 dBrs

PCM
signal level
(dBTP)

Digital signal
coding level
(dlBTP)

Digital signal
coding level
(dBTP)

Analogue RMS
signal level
(mv)

Conditions:

23 LUFS Alignment level Reference level Max True Peak level
” EN50049 BUR 128

equivalent ITU-R BS.645
-35 -30 25 28 20 -18 -15 -2 -10 -5 -1 0 Production
level
- !. Encoders:
MPEG-1Layer I/
HE-AAC/DD(+)/
35 -30 25 23 20 -18 -15 212 -10 53 0  DAB/DAB+
Limiter level
]
-35 -30 25 23 -20 -18 -15 <12 -10 5003 A Decoders:
MPEG-1Layer II/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
HDMI /SPDIF/
HDMI ARC
43 -38 -33 -31 28 26 -23 20 -18 -3 -1 -8 in Home Theatre
-39 34 29 27 24 22 -19 216 14 9 7 -4 Mode
-35 -30 25 23 20 -18 -15 -12 -10 -5 -3 -1 0 Decoders:
MPEG-1Layer Il/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
HDMI TV Mode or
SPDIF/AES3/HDMI
-35 -30 25 28 20 -18 -15 <12 -10 -5 -3 -1 0 ARCinStereo Mode
-35 -30 25 28 20 -18 -15 -2 -10 -5 -3 -1 0 Decoders:

MPEG-1Layer I/
HE-AAC/DAB/DAB+

DD/DD+
in RF Mode

Outputs:
36 63 112 142 200 252 356 502 632 1125 1416 2000 SCART/RCA
-35 -30 25 23 20 -18 -15 -12 -10 -5 -3 -1 0 Decoders:
MPEG-1Layer II/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
17 -2 7 5 2 0 +3 +6 48 413 +15 +18  Output:
-20 -15 -0 -8 5 3 0 +3 +5 +10  +12 +15  XLR or similar
-35 -30 25 23 20 -18 -15 -2 -10 -5-4-3 -1 0 Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
RF modulation:
Systems I/11
-38.8 -33.8 -28.8 -26.8 -23.8 -21.8 -18.8 -15.8 -13.8 -8.8 -6.8 -38 NICAM 728
-38.8 -33.8 -28.8 -26.8 -238 218 -188 -158 -13.8 -88 -6.8 -3.8 RF modulation:
Systems I/11
--!.!..I-! o
Outputs:
36 63 12 142 200 252 356 502 632 1125 1416 2000 SCART/RCA

1 kHz sine wave in phase on Left and Right channel only, Dialnorm = -23, Mode = RF, DRC = None, PRL = -23, TL = -23



FM Radio

Stereo

23 LUFS Alignment level Reference level Max True Peak level
N: BU R 12¢

equivalent ITU-R BS.645
v
M -35 -30 25 23 20 -18 -15 -12 10 -5 -1 0 Production
signal level level
(cBTP)
Encoders:
PCM MPEG-1Layer II/
signal level HE-AAC/DD(+)/
(dBTP) -35 -30 25 23 20 -18 -15 <12 -10 -5 -3 0  DAB/DAB+

PCM Decoders:
signal level MPEG-1Layer I/
(ciBTP) HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
_Pem Outputs:
signal level HDMI /SPDIF/
(dBTP HDMI ARC
HTM Default -43 38 33 31 28 26 23 20 -18 a3 8 in Home Theatre
HIM Offfset -39 -34 29 27 24 22 19 <16 -4 9 7 -4 Mode
M -35 -30 25 23 20 18 15 -12 -10 5 3 -1 0 Decoders
signal level MPEG-1Layer Il/
(ciBTP) HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
PCM HDMI TV Mode or
signal level SPDIF/AES3/HDMI
(BTP) -35 -30 25 23 20 18 15 -12 -10 5 -3 -1 0 ARCinStereo Mode

PCM
signal level
(cIBTP)

Analogue RMS
signal level
(mv)

PCM
signal level
(cIBTP)

Analogue RMS
signal level (dBu)
0 dBrs

-3 dBrs

PCM
signal level
(cIBTP)

Peak FM
deviation

(kHz)

MPX audio part
MPX total

MPX total

MPX audio part
Peak FM
deviation

(kHz)

Analogue RMS
signal level
(mv)

Conditions:

Decoders:
MPEG-1Layer Il/
HE-AAC/DAB/DAB+
DD/DD+

in RF Mode

Outputs:
36 63 12 142 200 252 356 502 632 1125 1416 2000 SCART/RCA

-35 -30 25 23 20 -18 -15 -12 -10 -6.6 -5 -3 -1 0 Decoders:
MPEG-1Layer II/
HE-AAC/DAB/DAB+

DD/DD+
in RF Mode
17 12 7 5 2 0 +3 +6 48 +11.4413 415 +18  Output:
-20 -15 <100 -5 - 0 +3 45 +8.4+10 +12 +15  XLR or similar
!
v
-35 -30 25 23 20 -18 -15 -12 -10 -66 -5 -3 -1 0 Decoders:

MPEG-1Layer II/
HE-AAC/DAB/DAB+

DD/DD+
in RF Mode
RF modulation:
System ITU-R BS.450

2 4 8 10 14 18 25 35 44 65 78 139 FM stereo radio

12 14 18 20 24 28 35 45 54 75 88 149

12 14 18 20 24 28 35 45 54 75 88 149

2 4 8 10 14 18 25 35 44 65 78 139 RF modulation:
System ITU-R BS.450

uun mn uu nu Hu o

Outputs:

36 63 112 142 200 252 356 502 632 9351125 2000 RCA

1 kHz sine wave in phase on Left and Right channel only, Dialnorm = -23, Mode = RF, DRC = None, PRL = -23, TL = -23



FM Radio

\Vitelale)

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

signal level
(dBTP)

HTM Default
HTM Offset

PCM
signal level
(diBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dlBTP)

Analogue RMS
signal level
(mv)

PCM
signal level
(dBTP)

Analogue RMS
signal level (dBu)
0 dBrs

-3 dBrs

PCM
signal level
(dBTP)

Peak FM
deviation
(kHz)

Peak FM
deviation
(kHz)

Analogue RMS
signal level
(mv)

Conditions:

23 LUFS Alignment level Reference level Max True Peak level
equivalent 1TU-R BS.645 EN50049 BUR 128

548

25 23 20 -18 -15 -10 -5 -1 0 Production

level

- preodes:

MPEG-1Layer Il/
HE-AAC/DD(+)/

-35 -30 25 23 20 -18 -15 -12 -10 -5 -3 0  DAB/DAB+
I Limiter level

-35 -30 25 28 20 -18 -15 -2 -10 5003 A Decoders:
MPEG-1Layer Il/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
HDMI /SPDIF/
HDMI ARC

-43 -38 -33 31 28 -26 -23 20 -18 -3 -1 -8 in Home Theatre

-39 34 29 27 24 22 -19 216 14 9 7 -4 Mode

-35 -30 25 23 20 -18 -15 -12 -10 -5 -3 -1 0 Decoders:

MPEG-1Layer II/
HE-AAC/DAB/DAB+

DD/DD+
in RF Mode
Outputs:

HDMI TV Mode or

SPDIF/AES3/HDMI
-35 -30 25 23 20 -18 -15 <12 -10 -5 3 0  ARCin Stereo Mode
-35 -30 25 23 20 -18 -15 -2 -10 -5 -3 -1 0 Decoders:

MPEG-1Layer I/
HE-AAC/DAB/DAB+

DD/DD+
in RF Mode

Outputs:

36 63 112 142 200 252 356 502 632 1125 1416 2000 SCART/RCA

-35 -30 25 23 20 -18 -15 -12 -10 -5.4 -3 -1 0 Decoders:
MPEG-1Layer II/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode

a7 2 7 5 2 0 +3 46 +8 2.6 45 +18  Output:

-20 -15 -0 -8 5 3 0 +3 +5 +9.6  +12 +15  XLR or similar

]
I I I Limiter level
v

-35 -30 25 23 20 -18 -15 -2 -10 -5.4 -3 -1 0 Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
RF modulation:
System ITU-R BS.450

2 4 8 10 14 18 25 35 44 75 139 FM mono radio

2 4 8 10 14 18 25 35 44 75 139 RF modulation:
System ITU-R BS.450

--!.!--I- o
Outputs:

36 63 12 142 200 252 356 502 632 1074 2000 RCA

1 kHz sine wave in phase on Left and Right channel only, Dialnorm = -23, Mode = RF, DRC = None, PRL =-23, TL = -23



PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

PCM

signal level
(dBTP)

HTM Default
HTM Offset

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

PCM
signal level
(dBTP)

Analogue RMS
signal level
(mVv)

-23 LUFS Alignment level Reference level Max True Peak level

equivalent ITU-R BS.645 EN50049 EBUR 128
v v v v

-35 -30 -25 -23 20 -18 -15 -12 -10 -5 -1 0 Production
level
MPEG-1Layer I/
HE-AAC/DD(+)/

-35 -30 25 -23 20 -18 -15 -12 -10 -5 -3 0 DAB/DAB+

|| I .
Limiter level
]

-35 -30 -25  -23 -20 -18 -15 -12 -10 -5 -3 -1 Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
HDMI /SPDIF/
HDMI ARC

-43 -38 -33 =31 -28 -26 -23 -20 -18 -13 -11 -8 in Home Theatre

-39 -34 29 27 24 -22 -19 -6 -14 -9 -7 -4 Mode

-35 -30 -25 -23 -20 -18 -15 -12 -10 -5 -3 -1 0 Decoders:
MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
Outputs:
HDMI TV Mode or
SPDIF/AES3/HDMI

-35 -30 -25 -23 -20 -18 -15 -12 -10 -5 -3 0  ARC in Stereo Mode

-35 -30 -25 -23 20 -18 -15 -12 -10 -5 -3 -1 0 Decoders:

MPEG-1Layer I/
HE-AAC/DAB/DAB+
DD/DD+

in RF Mode
Outputs:

36 63 112 142 200 252 356 502 632 1125 1416 2000 SCART/RCA



PCM
signal level
(dBTP)

Analogue RMS
signal level (dBu)
0 dBrs

-3 dBrs

PCM
signal level
(dBTP)

Peak FM
deviation
(kHz)

Peak FM
deviation
(kHz)

Analogue RMS
signal level
(mVv)

Conditions:

-35 -30 25 -23 -20 -18 -15 -12 -10 -6.7 -5 -3 -1 0 Decoders:
MPEG-1Layer Il/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode
-17 -12 -7 -5 -2 0 +3 +6 +8 +11.3 +13 +15 +18  Output:
-20 -15 -10 -8 -5 -3 0 +3 45 +8.3 +10 +12 +15  XLR or similar
]
I I I Limiter level
v
-35 -30 25 -23 -20 -18 -15 -12 -10 -6.7 -5 -3 -1 0 Decoders:
MPEG-1Layer Il/
HE-AAC/DAB/DAB+
B o0/00-
in RF Mode
RF modulation:
Systems B/B1/D/
1 3 ) 8 11 14 19 27 38 50 61 108 DI1/G/H/K/K1/I/M
1 3 6 8 11 14 19 27 38 50 61 108 RF modulation:
Systems B/B1/D/
““H “H “" H" o
Outputs:
36 63 112 142 200 252 356 502 632 925 1125 2000 SCART/RCA
1 kHz sine wave in phase on Left and Right channel only, Dialnorm = -23, Mode = RF, DRC = None, PRL = -23, TL =-23
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Conditions:

-35 -30 25 -23 20 -18 -15 -12 -10 -6.6 -5 -3 -1 0 Decoders:
MPEG-1Layer Il/
HE-AAC/DAB/DAB+
DD/DD+
in RF Mode

-17 -12 -7 -5 -2 0 +3 +6 +8 +11.4+13 +15 +18  Output:

-20 -15 -10 -8 -5 -3 0 +3  +5 +8.4+10 +12 +15  XLR or similar

]
I I I Limiter level
v

-35 -30 -25 23 -20 -18 -15 -12 -10 -6.6 -5 -3 -1 0 Decoders:
MPEG-1Layer Il/
HE-AAC/DAB/DAB+

T Lo

in RF Mode
RF modulation:
System ITU-R BS.450

2 4 8 10 14 18 25 35 44 65 78 139 FM stereo radio

12 14 18 20 24 28 35 45 54 75 88 149

12 14 18 20 24 28 35 45 54 75 88 149

2 4 8 10 14 18 25 35 44 65 78 139 RF modulation:
System ITU-R BS.450

“-. .. .. .- I- o
Outputs:

36 63 112 142 200 252 356 502 632 9351125 2000 RCA

1 kHz sine wave in phase on Left and Right channel only, Dialnorm = -23, Mode = RF, DRC = None, PRL =-23, TL =-23
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Loudness hormalisation
INn distribution

www.tech.ebu.ch/loudness

richard@delta-sigma-consultancy.nl
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