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I nt ro du c t i o n
Th e Cre s tro n DM N A X A udio - o ve r- I P ( A o I P) dig ital audio dis tributio n s ys te m ro ute s an d
man ag e s lo cal an alo g an d dig ital audio s o urce s as we ll as clo ud- bas e d me dia s tre amin g s o urce s
o ve r s tan dard 1-G ig abit Eth e rn e t in f ras tructure . Th e DM N A X A o I P platf o rm is bas e d o n A ES6 7
s tan dards , an d is als o in te ro pe rable with th ird- party A ES6 7 de vice s f o r adde d f le x ibility an d
s calability.

Th e f o llo win g DM N A X de vice s o f f e r f le x ibility in e n dpo in t s e le ctio n .

l DM-N A X - 4ZSP
l DM-N A X - 8 ZSA
l DM-N A X - 16 A I N

Th is g uide aids in th e de s ig n an d in s tallatio n o f a DM N A X s ys te m an d pro vide s in f o rmatio n
abo ut th e f o llo win g :

l Sys te m de s ig n , wh ich in clude s e n dpo in t an d n e two rk de s ig n .
l Sys te m in s tallatio n , wh ich in clude s e n dpo in t an d n e two rk in s tallatio n .

I n additio n , a g lo s s ary is pro vide d at th e e n d o f th e g uide .

N O TE : Fo r mix e d s ys te ms , re f e r to th e DM N VX ® A V- o ve r- I P Sys te m De s ig n G uide .
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S yst em D esi gn
Th e f o llo win g s e ctio n s pro vide de s ig n in f o rmatio n re late d to DM N A X e n dpo in ts an d th e
n e two rk.

Endp o i nt D esi gn
A DM N A X s ys te m is co mpo s e d o f two o r mo re DM N A X -capable de vice s tran s mittin g an d
re ce ivin g A o I P s tre ams back an d f o rth . Se ve ral DM N A X mo de ls can o pe rate in s tan dalo n e mo de
wh e re lo cal s o urce s witch in g an d man ag e me n t can be pe rf o rme d with in th e un it with o ut
tran s mittin g an y A o I P traf f ic o n th e n e two rk, but o n ce additio n al de vice s are adde d to th e
co n f ig uratio n an d ro ute s are made be twe e n de vice s it is co n s ide re d a DM N A X s ys te m.
A dditio n al co mpo n e n ts o f a DM N A X s ys te m can in clude DM N VX de vice s an d co mpatible th ird-
party A ES6 7 capable de vice s .

Th e f o llo win g s e ctio n s pro vide in f o rmatio n abo ut DM N A X e n dpo in ts :

D M NAX E n dp o in ts
DM N A X e n dpo in ts are available in th re e f o rm f acto rs :

l A mplif ie rs ( DM- N A X - 8 ZSA ) : o pe rate as e n co de rs to put lo cal s o urce s in to th e DM N A X
A o I P e n viro n me n t, as we ll as de co de rs f o r lo cal playback o ve r s pe ake r- le ve l o utputs .

l Pre amplif ie rs ( DM- N A X - 4ZSP) : o pe rate as e n co de rs to put lo cal s o urce s in to th e DM N A X
A o I P e n viro n me n t, as we ll as de co de rs f o r lo cal playback f ro m lin e -le ve l o utputs .

l Edg e De vice s ( DM- N A X - 16 A I N ) : pe riph e rals th at s uppo rt additio n al I /O to th e DM N A X
e n viro n me n t, s e rvin g as o n o r o f f ramps f o r aux iliary in puts o r n ich e us e cas e s , s uch as
in g e s tin g audio f ro m a traditio n al DM ch as s is o n to th e DM N A X A o I P n e two rk.
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R ac k-M o u n t ab l e E n dp o i n t s
R ack- mo un table e n dpo in ts co n s is t o f th e f o llo win g mo de ls :

l DM-N A X - 4ZSP
l DM-N A X - 16 A I N
l DM-N A X - 8 ZSA

DM-N A X - 4ZSP- Fro n t an d R e ar Vie ws

DM-N A X - 16 A I N - Fro n t an d R e ar Vie ws
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DM-N A X - 8 ZSA - Fro n t an d R e ar Vie ws
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E n dp o i n t Co mp ari so n
Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

A udio

I n put Sig n al Type s 4 s te re o an alo g ( R CA ) ; 4
dig ital S/PDI F ( 2 TO SL I N K®
an d 2 Co ax ial)

8 s te re o
un balan ce d
an alo g ( R CA )
in clude s ( 4) 5-pin
ph o e n ix
balan ce d
co n n e cto rs ;
8  dig ital SPDI F
( 4 TO SL I N K® an d
4 Co ax ial)

4 s te re o an alo g ( R CA ) ;
4 dig ital S/PDI F ( 2
TO SL I N K an d 2 Co ax ial)

O utput Sig n al
Type s

4 s te re o an alo g o utputs ,
O utputs 1 an d 2 h ave a
balan ce d 5- pin s te re o
Ph o e n ix co n n e ctio n an d an
un balan ce d R CA co n n e ctio n

4 s te re o an alo g o utputs
( mirro rs s pe ake r z o n e
o utputs 1-4) , O utputs 1 an d
2 h ave a balan ce d 5- pin
s te re o Ph o e n ix co n n e ctio n
an d an un balan ce d R CA
co n n e ctio n

Samplin g R ate s
an d Bit De pth s

Dig ital I n put ( Co ax ial) : U p to
19 2 kH z , 2 4- bit; Dig ital I n put
( O ptical) : U p to 9 6 kH z ,
2 4-bit; Me dia Playe rs : U p to
19 2 kH z , 2 4-bit

Dig ital I n put
( Co ax ial) : U p to
19 2 kH z , 2 4-bit;
Dig ital I n put
( O ptical) : U p to
19 2 kH z , 2 4-bit;

Dig ital I n put ( Co ax ial) : U p
to 19 2 kH z , 2 4-bit; Dig ital
I n put ( O ptical) : U p to
19 2  kH z , 2 4-bit

So urce
Co mpe n s atio n

±10 . 0 dB pe r in put ±10 . 0 dB pe r
in put

±10 . 0 dB pe r in put

I n put Mo n ito rin g So urce Sig n al De te ct So urce Sig n al
De te ct

So urce Sig n al De te ct

Fre que n cy
R e s po n s e

2 0 H z to 2 0 kH z ±0 . 2 dB 2 0 H z to 2 0 kH z
( ±0 . 6 dB)

2 0 H z to 2 0 kH z ±0 . 6 dB

TH D 0 . 0 0 6 % 0 . 0 0 2 % 0 . 0 0 6 %

O utput Po we r 150 W atts pe r ch an n e l at
8  O h ms ;
3 0 0  W atts pe r ch an n e l at
4 O h ms ;
50 0  W atts pe r ch an n e l at
8  O h ms bridg e d

A mplif ie r
Mo n ito rin g

O ve r Curre n t, O ve r/U n de r
Vo ltag e , O ve r Te mpe rature ,
DC O f f s e t, Clippin g
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Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

A udio

S/N R atio 110 dB dig ital in ,
10 8 dB an alo g in

110 dB dig ital in ,
10 8 dB an alo g in

110 dB dig ital in ,
10 8 dB an alo g in

Zo n e Vo lume L e ve l
Co n tro l

-8 0 . 0 to +2 0 . 0 dB,
adjus table f ro m 0 % to
10 0 % plus mute

-8 0 . 0 to +2 0 . 0 dB,
adjus table f ro m 0 % to
10 0 % plus mute

Bas s Co n tro l ±12 . 0 dB ±12 . 0 dB

Tre ble Co n tro l ±12 . 0 dB ±12 . 0 dB

L o udn e s s
Co mpe n s atio n

O n /O f f O n /O f f

Dyn amic R an g e
Co n tro l

O f f /L o w/Me dium/H ig h O f f /L o w/Me dium/H ig h

Balan ce Co n tro l L e f t/rig h t adjus table L e f t/rig h t adjus table

To n e Pro f ile s Flat, Clas s ical, Jaz z , Po p,
R o ck, Spo ke n W o rd

Flat, Clas s ical, Jaz z , Po p,
R o ck, Spo ke n W o rd

EQ Filte r Type s EQ , H ig h Pas s , L o w Pas s ,
Tre ble Sh e lf , Bas s Sh e lf ,
N o tch

EQ , H ig h Pas s , L o w Pas s ,
Tre ble Sh e lf , Bas s Sh e lf ,
N o tch

EQ Ce n te r
Fre que n cy

10 to 2 0 ,0 0 0 H z pe r ban d 10 to 2 0 ,0 0 0 H z pe r ban d

EQ G ain +2 0 /-40 dB pe r ban d +2 0 /-40 dB pe r ban d

EQ Ban dwidth 0 . 1 to 4. 0 o ctave s pe r ban d 0 . 1 to 4. 0 o ctave s pe r ban d

Bus Vo lume O f f s e t ±12 . 0 dB pe r z o n e f o r o utput
bus s in g

±12 . 0 dB pe r z o n e f o r
o utput bus s in g

Ste re o Se paratio n 8 5 dB @ 1 kH z , 8 o h m;
8 0 dB @ 1 kH z , 4 o h m

Zo n e Se paratio n 10 0 dB @ 1 kH z , 8 o h m;
9 5 dB @ 1 kH z , 4 o h m

Zo n e Vo lume L e ve l
Co n tro l

-8 0 . 0 to +2 0 . 0 dB,
adjus table f ro m 0 % to
10 0 % plus mute

Zo n e Co n f ig uratio n Ste re o Sin g le En de d, Mo n o
Sin g le En de d, Ste re o
Bridg e d, Mo n o Bridg e d,
Bridg e d 2 . 1, an d Bridg e d 2 . 1
with Bridg e d Sub
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Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

A udio

Po we r L imitin g Co n f ig urable
5 to 150  W atts @ 8  O h ms ;
5 to 3 0 0  W atts @ 4 O h ms ;
5 to 50 0  W atts @ 8  O h ms
bridg e d

Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

Co mmun icatio n s

Eth e rn e t Fo r co n tro l, A o I P, an d o r
co n s o le , 10 0 /10 0 0 Mbps ,
auto -s witch in g ,
auto -n e g o tiatin g ,
auto -dis co ve ry,
f ull/h alf -duple x , DH CP

Fo r co n tro l, A o I P, an d o r
co n s o le , 10 0 /10 0 0 Mbps ,
auto -s witch in g ,
auto -n e g o tiatin g ,
auto -dis co ve ry,
f ull/h alf -duple x , DH CP

Fo r co n tro l, A o I P, an d o r
co n s o le , 10 0 /10 0 0 Mbps ,
auto -s witch in g ,
auto -n e g o tiatin g ,
auto -dis co ve ry,
f ull/h alf -duple x , DH CP

U SB Fo r co n f ig uratio n
man ag e me n t

Fo r co n f ig uratio n
man ag e me n t

Fo r co n f ig uratio n
man ag e me n t

Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

Co n n e cto rs

SPDI F TO SL I N K ( 2 ) JI S F0 5 f e male
( TO SL I N K) o ptical f ibe r
co n n e cto r;

( 4) JI S F0 5 f e male
( TO SL I N K) o ptical f ibe r
co n n e cto r;

2 ) JI S F0 5 f e male
( TO SL I N K) o ptical f ibe r
co n n e cto r;

SPDI F Co ax ial S/PDI F co ax ial dig ital
audio in puts ;

S/PDI F co ax ial dig ital
audio in puts ;

S/PDI F co ax ial dig ital
audio in puts ;

SPDI F O ptical S/PDI F o ptical dig ital
audio in put

S/PDI F o ptical dig ital
audio in put

S/PDI F o ptical dig ital
audio in put

R CA Fe male 2 4 2

I n put I mpe dan ce 7 5 O h ms 7 5 O h ms 7 5 O h ms
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Fe ature DM-N AX -4ZSP DM-N AX -16 AI N DM-N AX -8ZSA

Co n n e cto rs

AN ALO G
SO URCES

Unbalanced ( 8) RCA f e male
co mpris in g ( 4)
un balan ce d s te re o
lin e -le ve l audio in puts ;

( 8) RCA f e male
co mpris in g ( 4)
un balan ce d s te re o
lin e -le ve l audio in puts ;

8) RCA f e male
co mpris in g ( 4)
un balan ce d s te re o
lin e -le ve l audio in puts ;
I n put I mpe dan ce :
10k O h ms ; Max imum
I n put Le ve l: 2 Vrms

Balan ce d ( 4) 5-pin ph o e n ix
balan ce d co n n e cto r
I n put I mpe dan ce :
10k O h ms ; Max imum
I n put Le ve l: 2 Vrms

( 4) 5-pin ph o e n ix
balan ce d co n n e cto r
I n put I mpe dan ce :
10k O h ms ; Max imum
I n put Le ve l: 2 Vrms

AN ALO G
O UT

Unbalanced 8) RCA co n n e cto rs ,
f e male ; Co mpris e s ( 4)
un balan ce d lin e -le ve l
s te re o audio o utputs
( mirro r co rre s po n din g
amplif ie d o utput pairs
1 - 4) ; O utput
I mpe dan ce : 100 O h ms ;
Max imum O utput
Le ve l: 2 Vrms

( 8) RCA co n n e cto rs ,
f e male ; Co mpris e s ( 4)
un balan ce d lin e -le ve l
s te re o audio o utputs
( mirro r co rre s po n din g
amplif ie d o utput pairs
1 - 4) ; O utput
I mpe dan ce : 100 O h ms ;
Max imum O utput
Le ve l: 2 Vrms

Balan ce d ( 2) 5-pin 3 . 5 mm
de tach able te rmin al
blo cks ; Balan ce d s te re o
lin e -le ve l audio o utputs
( mirro r co rre s po n din g
un balan ce d o utput
pairs 1 - 2) ; O utput
I mpe dan ce : 150 O h ms ;
Max imum O utput
Le ve l: 4 Vrms
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Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

Co n n e cto rs

L EDs ( 8 ) L EDs . W h ite
in dicate s a s ig n al
pre s e n t o n th e s pe cif ie d
in put/s o urce . R e d
in dicate s th e re is a
clippin g o n an an alo g
in put o r a bits tre am
is s ue o n a dig ital in put.
O f f in dicate s th at th e re
is n o s ig n al de te cte d o n
th e s pe cif ie d
in put/s o urce .

( 16 ) L EDs . W h ite
in dicate s a s ig n al
pre s e n t o n th e s pe cif ie d
in put/s o urce . R e d
in dicate s th e re is a
clippin g o n an an alo g
in put o r a bits tre am
is s ue o n a dig ital in put.
O f f in dicate s th at th e re
is n o s ig n al de te cte d o n
th e s pe cif ie d
in put/s o urce .

( 8 ) L EDs . W h ite
in dicate s a s ig n al
pre s e n t o n th e s pe cif ie d
in put/s o urce . R e d
in dicate s th e re is a
clippin g o n an
an alo g in put o r a
bits tre am is s ue o n a
dig ital in put. O f f
in dicate s th at th e re is
n o s ig n al de te cte d o n
th e s pe cif ie d
in put/s o urce .

Eth e rn e t 1 ( 1) 8 -wire R J45 f e male ;
10 0 Bas e -T/10 0 0 Bas e -
TX Eth e rn e t po rt

( 1) 8 -wire R J45 f e male ;
10 0 Bas e -T/10 0 0 Bas e -
TX Eth e rn e t po rt

( 1) 8 -wire R J45 f e male ;
10 0 Bas e -T/10 0 0 Bas e -
TX Eth e rn e t po rt

Eth e rn e t 2 ( 1) 8 -wire R J45 f e male ;
10 0 Bas e -T/10 0 0 Bas e -
TX Eth e rn e t po rt

( 1) 8 -wire R J45 f e male ;
10 0 Bas e -T/10 0 0 Bas e -
TX Eth e rn e t po rt

( 1) 8 -wire R J45 f e male ;
10 0 Bas e -T/10 0 0 Bas e -
TX Eth e rn e t po rt

U SB ( 1) U SB Type B
co n n e cto r, f e male ; U SB
co mpute r co n s o le po rt
( cable in clude d) ; Fo r
s e tup o n ly

( 1) U SB Type B
co n n e cto r, f e male ; U SB
co mpute r co n s o le po rt
( cable in clude d) ; Fo r
s e tup o n ly

( 1) U SB Type B
co n n e cto r, f e male ; U SB
co mpute r co n s o le po rt
( cable in clude d) ; Fo r
s e tup o n ly

10 0 -2 40 V~50 /6 0 H z
U n ive rs al A C

( 1) I EC 6 0 3 2 0 C14 main
po we r in le t, mate s with
re mo vable po we r co rd
( in clude d)

( 1) I EC 6 0 3 2 0 C14 main
po we r in le t, mate s with
re mo vable po we r co rd
( in clude d)

( 1) I EC 6 0 3 2 0 C14 main
po we r in le t, mate s with
re mo vable po we r co rd
( in clude d)

G 6 -3 2 s cre w, ch as s is
g ro un d lug

6 - 3 2 s cre w, ch as s is
g ro un d lug

6 -3 2 s cre w, ch as s is
g ro un d lug

SPEA KER O U TPU TS
L /R 1-8

( 16 ) 2 -pin 7 . 6 2  mm 15 A
de tach able te rmin al
blo cks ; Po we r amplif ie r
o utputs ; W ire Siz e :
Te rmin als acce pt up to
12 A W G
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Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

Co n tro ls an d I n dicato rs

PW R ( 1) L ED. W h ite in dicate s
th at th e de vice is s witch e d
o n with audio pas s in g . R e d
in dicate s th at th e de vice is
in s tan dby mo de . O f f
in dicate s th at th e re is n o
po we r f ro m th e po we r
s upply.

( 1) L ED. A mbe r in dicate s
th at th e de vice is bo o tin g .
W h ite in dicate s th at th e
de vice is s witch e d o n with
audio pas s in g . R e d
in dicate s th at th e de vice is
in s tan dby mo de . O f f
in dicate s th at th e re is n o
po we r f ro m th e po we r
s upply.

( 1) L ED. A mbe r in dicate s
th at th e de vice is bo o tin g .
W h ite in dicate s th at th e
de vice is s witch e d o n with
audio pas s in g . R e d
in dicate s th at th e de vice is
in s tan dby mo de . O f f
in dicate s th at th e re is n o
po we r f ro m th e po we r
s upply.

L A N ( 1) L ED. W h ite in dicate s
th at th e de vice is s witch e d
o n an d h as a valid I P
addre s s . O f f in dicate s th at
th e de vice is n o t co n n e cte d
to a n e two rk o r th e I P
addre s s is in valid.

( 1) L ED. W h ite in dicate s
th at th e de vice is s witch e d
o n an d h as a valid I P
addre s s . O f f in dicate s th at
th e de vice is n o t co n n e cte d
to a n e two rk o r th e I P
addre s s is in valid.

( 1) L ED. W h ite in dicate s
th at th e de vice is s witch e d
o n an d h as a valid I P
addre s s . O f f in dicate s th at
th e de vice is n o t co n n e cte d
to a n e two rk o r th e I P
addre s s is in valid.

N A X ( 1) L ED. W h ite in dicate s
th at an y audio -o ve r- I P
traf f ic is pas s in g in o r o ut
o f th e DM N A X un it ( if an y
audio -o ve r- I P s tre ams are
tran s mittin g o ut o f , o r
be in g re ce ive d by th e un it,
th e n th e N A X L ED will
illumin ate wh ite ) . O f f
in dicate s th at n o audio -
o ve r- I P traf f ic is pas s in g in
o r o ut o f th e DM N A X un it.

( 1) L ED. W h ite in dicate s
th at an y audio -o ve r- I P
traf f ic is pas s in g in o r o ut
o f th e DM N A X un it. ( if an y
audio -o ve r- I P s tre ams are
tran s mittin g o ut o f , o r
be in g re ce ive d by th e un it,
th e n th e N A X L ED will
illumin ate wh ite ) . O f f
in dicate s th at n o audio -
o ve r- I P traf f ic is pas s in g in
o r o ut o f th e DM N A X un it.

( 1) L ED. W h ite in dicate s
th at an y audio -o ve r- I P
traf f ic is pas s in g in o r o ut
o f th e DM N A X un it ( if an y
audio -o ve r- I P s tre ams are
tran s mittin g o ut o f , o r
be in g re ce ive d by th e un it,
th e n th e N A X L ED will
illumin ate wh ite ) . O f f
in dicate s th at n o audio -
o ve r- I P traf f ic is pas s in g in
o r o ut o f th e DM N A X un it.

SO U R CE ( 8 ) L EDs . W h ite in dicate s
a s ig n al pre s e n t o n th e
s pe cif ie d in put/s o urce . R e d
in dicate s th e re is a clippin g
o n an an alo g in put o r a
bits tre am is s ue o n a dig ital
in put. O f f in dicate s th at
th e re is n o s ig n al de te cte d
o n th e s pe cif ie d
in put/s o urce .

( 16 ) L EDs . W h ite in dicate s
a s ig n al pre s e n t o n th e
s pe cif ie d in put/s o urce . R e d
in dicate s th e re is a clippin g
o n an an alo g in put o r a
bits tre am is s ue o n a dig ital
in put. O f f in dicate s th at
th e re is n o s ig n al de te cte d
o n th e s pe cif ie d
in put/s o urce .

( 8 ) L EDs . W h ite in dicate s
a s ig n al pre s e n t o n th e
s pe cif ie d in put/s o urce . R e d
in dicate s th e re is a clippin g
o n an an alo g in put o r a
bits tre am is s ue o n a dig ital
in put. O f f in dicate s th at
th e re is n o s ig n al de te cte d
o n th e s pe cif ie d
in put/s o urce .
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Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

Co n tro ls an d I n dicato rs

ZO N E ( 4) L EDs . W h ite in dicate s
th e re is audio o utput o n
th e in dicate d z o n e . R e d
in dicate s clippin g is
de te cte d o n th e o utput
audio .

( 8 ) L EDs . W h ite in dicate s
th e re is audio o utput o n
th e in dicate d z o n e . R e d
in dicate s a f ault due to
clippin g , o ve r curre n t, o ve r
te mpe rature , o r lo w
vo ltag e .

SETU P ( 1) L ED. Blin kin g re d
in dicate s th at a n e two rk
re s e t o r f acto ry re s to re
h as be e n in itiate d via th e
adjace n t SETU P butto n .

( 1) L ED. Blin kin g re d
in dicate s th at a n e two rk
re s e t o r f acto ry re s to re
h as be e n in itiate d via th e
adjace n t SETU P butto n .

( 1) L ED. Blin kin g re d
in dicate s th at a n e two rk
re s e t o r f acto ry re s to re
h as be e n in itiate d via th e
adjace n t SETU P butto n .

Fe ature DM-N A X -4ZSP DM-N A X -16 A I N
DM-N A X -

8 ZSA

Po we r

Po we r
Co n s umptio n

15. 9 W 2 0 W atts 2 40 W ( A ll
ch an n e ls
drive n at
1/8 th
po we r,
8  o h ms )

Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

En viro n me n tal

Te mpe rature 3 2 ° to 10 4° F ( 0 ° to
40 ° C)

3 2 ° to 10 4° F ( 0 ° to
40 ° C)

3 2 ° to 10 4° F ( 0 ° to
40 ° C)

H umidity 10 % to 9 0 % R H
( n o n -co n de n s in g )

10 % to 9 0 % R H
( n o n -co n de n s in g )

10 % to 9 0 % R H
( n o n -co n de n s in g )

H e at Dis s ipatio n 57 BTU /h r 7 0 BTU /h r 450 BTU /h r

Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

Co n s tructio n

Ch as s is Me tal, black an d s ilve r
f in is h , ve n te d s ide s

Me tal, black an d s ilve r
f in is h , ve n te d s ide s

Me tal, black an d s ilve r
f in is h , ve n te d s ide s

Mo un tin g 1 R U rack-mo un table 1 R U rack-mo un table 2 R U rack-mo un table
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Fe ature DM-N A X -4ZSP DM-N A X -16 A I N
DM-N A X -

8 ZSA

Dime n s io n s

H e ig h t 1. 7 3  in . ( 44 mm) 1. 2 5 in .
( 3 2  mm)

3 . 50  in .
( 8 9  mm)

W idth 19  in . ( 48 2  mm) 17 . 2 8  in . ( 43 9  mm) with o ut rack e ars 19  in .
( 48 3  mm) ;
17 . 2 8  in .
( 43 9  mm)
with o ut rack
e ars

19  in .
( 48 2  mm)
17 . 2 8  in .
( 43 9  mm)
with o ut rack
e ars

De pth 14. 50 in . ( 3 6 8  mm) 14. 46 in .
( 3 6 8  mm)

14. 52 in .
( 3 6 9  mm)

Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

W e ig h t

8 . 0 6 lb ( 3 . 6 5 kg ) 7 . 3 9 lb ( 3 . 3 5 kg ) 2 8 lb ( 12 . 7 0 kg )

Fe ature DM-N A X -4ZSP DM-N A X -16 A I N DM-N A X -8 ZSA

Co mplian ce

R e g ulato ry
Mo de l

FCC Part 15 Clas s B dig ital
de vice , I C Clas s B, CE, ETL
lis te d

FCC Part 15 Clas s B
dig ital de vice , CE, ETL
lis te d

FCC Part 15 Clas s B
dig ital de vice , I C Clas s
B, CE

M2 0 18 450 0 5 M18 450 0 4
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E n dp o i n t Ban dw i dt h D e si g n an d M an ag e me n t
A s in g le DM N A X n e two rk lin k can carry th e f o llo win g data s tre ams :

l DM N A X ™ ( A ES6 7 ) o r Dan te ® A udio Stre am: A n e n co de d audio s tre am th at is s e n t f o r
de co din g in de pe n de n tly o f th e primary audio /vide o s tre am.

N O TE : Each in dividual DM N A X s te re o TX s tre am h as a ban dwidth o f 6 Mbps . A DM
N A X de vice can h ave multiple tran s mitte rs . Fo r e x ample , th e DM-N A X - 16 A I N can
tran s mit 16 in dividual DM N A X s te re o s tre ams o n to th e n e two rk, an d can o utput 9 6
Mbps o f DM N A X s te re o A o I P traf f ic with all s tre ams tran s mittin g .

l O th e r Eth e rn e t Traf f ic: Co n tro l data f ro m DM N A X n e two rk po rts co n n e cte d to th ird-
party de vice s s uch as dis plays o r came ras . Eth e rn e t traf f ic als o in clude s n e two rk pro to co l
traf f ic s uch as DH CP, DN S, an d R A DI U S f o r 8 0 2 . 1X .

l Stre amin g Se rvice Traf f ic: Me dia s tre ams f ro m s tre amin g pro vide rs th at are pas s in g up to
th e max imum n umbe r o f Me dia Playe rs o n a g ive n DM N A X de vice . Fo r e x ample , th e 8 ZSA
can h ave up to 8 s imultan e o us Me dia Playe r s tre ams active at o n ce .

DM N A X ban dwidth ( 6 Mbps pe r s te re o DM N A X s tre am) can n o t be adjus te d, s in ce th e s ample
rate /bit de pth is f ix e d at th e N A X tran s mitte rs . A n in dividual DM N A X de vice can n o t o utput
e n o ug h traf f ic to s aturate its n e two rk uplin k ( f o r e x ample , 1G bps traf f ic) , but s e ve ral DM N A X
an d DM N VX de vice s o n a s in g le s witch can e as ily s aturate s witch uplin ks if to tal traf f ic
th ro ug h put is n o t acco un te d f o r.

Net wo rk D esi gn
DM N A X s ys te ms re quire a de s ig n e d an d pro vis io n e d Eth e rn e t n e two rk to f un ctio n co rre ctly. Be
s ure to g ath e r re quire me n ts an d do cume n tatio n , co o rdin ate with I T s taf f , an d co mple te th e
n e two rk de s ig n be f o re s ite wo rk.

Min imum Netwo r k Requir emen ts
Min imum n e two rk re quire me n ts mus t be me t f o r a s ucce s s f ul in s tallatio n . Min imum
re quire me n ts co n s is t o f th e f o llo win g :

l N e two rk Switch
o 1-G ig abit po rt f o r e ve ry co n n e cte d DM N A X e n dpo in t
o N o n blo ckin g backplan e
o L aye r 3
o I G MPv2 imple me n tatio n

l R e quire d n e two rk s witch s e ttin g s
o I G MPv2 s n o o pin g e n able d
o I G MPv2 que rie r e n able d
o Fas t- le ave e n able d ( als o kn o wn as imme diate - le ave )
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l R e co mme n de d n e two rk s witch s e ttin g s
o L aye r 3 packe t prio ritiz atio n ( DSCP) f o r Q o S

l I n te r- s witch uplin ks ( if re quire d)
o Th e uplin ks mus t h ave s uf f icie n t ban dwidth f o r all e n co de rs an d de co de rs co n n e cte d

to th e n e two rk s witch . A llo cate 1 G ig abit pe r e n co de r o r de co de r co n n e cte d to th e
s witch .

o U plin ks mus t be co n f ig ure d pro pe rly to s uppo rt multicas t traf f ic.

Netwo r k D es ign Over view
DM N A X n e two rks s h o uld be de s ig n e d to is o late traf f ic o n n e two rk s e g me n ts s pe cif ically
de s ig n e d f o r DM N A X de vice s an d DM N VX A /V o ve r I P traf f ic. Th is can be acco mplis h e d by us in g
s e parate in f ras tructure o r Virtual L o cal A re a N e two rks ( VL A N s ) . DM N A X n e two rk s e g me n ts
carry DM N A X multicas t s tre ams , DM N A X co n tro l, an d an cillary traf f ic.

Th e dual Eth e rn e t po rts o n a DM N A X de vice can be s e t to is o late traf f ic s o o n e po rt is
de s ig n ate d th e Co n tro l an d Me dia Playe r po rt ( to be co n n e cte d to th e Co n tro l L A N , wh ich will
h ave I n te rn e t acce s s ) , an d th e o th e r is de s ig n ate d as th e A o I P po rt, with all DM N A X /A ES6 7
s tre ams man ag e d th e re . Co n n e ctin g th e A o I P po rt to a s e parate s witch o r VL A N will is o late th e
traf f ic away f ro m th e Co n tro l L A N .

Th e lo catio n o f o th e r Cre s tro n n e two rk de vice s re lative to n e two rk in f ras tructure mus t be
de te rmin e d. A de cis io n mus t be made as to wh e th e r th e de vice s will co e x is t o n th e s ame n e two rk
s e g me n t as th e DM N A X s e g me n t, o r o n an o th e r s e g me n t th at h as trave rs al capabilitie s to th e
DM N A X s e g me n t but is n o t multicas t e n able d.

N e two rke d A V de vice s o th e r th an DM N A X de vice s can be place d o n th e DM N A X n e two rk
s e g me n t if th e ir ban dwidth re quire me n ts are re lative to th e DM N A X e n dpo in t ban dwidth
re quire me n ts .
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A DM N A X de vice can h ave s e ve ral addre s s e s :

l A n I P addre s s is re quire d f o r co n tro l, we b co n f ig uratio n acce s s , an d co n s o le .
l Multicas t addre s s e s are re quire d f o r multicas t s tre ams :

o O n e multicas t addre s s is re quire d pe r e ach multicas t DM N A X tran s mitte r with in a
de vice . A g e n e ral rule is th at th e re s h o uld be a multicas t N A X tran s mitte r f o r e ach
lo cal s o urce an d e ach lo cal me dia playe r o n a de vice .

Durin g de vice co n f ig uratio n , th e Co mmis s io n in g f un ctio n can be us e d in th e de vice ’s we b
co n f ig uratio n to auto matically as s ig n multicas t addre s s e s in a s pe cif ie d ran g e . A lte rn ative ly,
e ach tran s mitte r can be as s ig n e d a multicas t addre s s man ually o r th ro ug h cus to m
pro g rammin g . H avin g duplicate multicas t tran s mit addre s s e s o n th e s ame n e two rk is n o t
pe rmis s ible . R e us in g addre s s e s will caus e co llis io n s an d un pre dictable be h avio r wh e n a s tre am
re ce ive r atte mpts to s ubs cribe to an addre s s th at h as be e n us e d mo re th an o n ce . U s in g th e
Co mmis s io n in g f un ctio n will pre ve n t multicas t addre s s e s f ro m be in g us e d mo re th an o n ce o n th e
s ame DM N A X de vice , an d Cre s tro n H o me ® will als o man ag e multicas t addre s s e s f o r DM N A X
an d DM N VX de vice s to pre ve n t re us e o f addre s s e s .

Th e DM N A X n e two rk s e g me n t mus t re ce ive n e two rk s e rvice s , in cludin g DN S, DH CP, A ctive
Dire cto ry, PTP, mDN S, an d R A DI U S s e rvice s . Co o rdin ate with I T s taf f to pro vide acce s s to th e s e
s e rvice s an d to cre ate th e pro pe r trave rs al rule s f o r th e DM N A X n e two rk s e g me n t.

N e two rk Se g me n tatio n alo n g L o g ical Bo un darie s

Co n s ide ratio n mus t be g ive n to blo ckin g at bo th th e s witch le ve l an d th e n e two rk de s ig n le ve l.
DM N A X n e two rk s witch e s mus t h ave e n o ug h s witch f abric ban dwidth to s uppo rt f ull
n o n blo ckin g bidire ctio n al g ig abit ban dwidth o n all po rts s imultan e o us ly.
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Th is is a co mmo n f e ature in e n te rpris e - g rade g ig abit n e two rk s witch e s , but it s h o uld n o t be
as s ume d th at a s witch is n o n - blo ckin g o r is co n f ig ure d as n o n - blo ckin g .

Due to s ys te m s iz e o r ph ys ical layo ut, man y DM N A X in s tallatio n s re quire multiple n e two rk
s witch e s . Th e n e two rk s witch e s mus t co n n e ct to e ach o th e r via a h ig h - ban dwidth uplin k po rt.

Netwo r k To p o lo gies
Co n n e ct de vice s s uch as co n tro l pro ce s s o rs , to uch s cre e n s , s e rve rs , pe rs o n al co mputin g de vice s ,
an d DM N A X e n dpo in ts dire ctly to n e two rk s witch e s . I n a larg e n e two rk with multiple laye rs o f
s witch h ie rarch y, s ituate th e s e de vice s at th e n e two rk’s e dg e .

Th e n e two rk e dg e s witch e s are o f te n co n n e cte d via uplin ks to o th e r s witch e s an d ro ute rs . Th is
ag g re g ate s traf f ic f ro m th e n e two rk e dg e an d f o rms th e n e two rk’s co re . Th e re latio n s h ips
be twe e n n e two rk s witch e s an d th e ir in te rco n n e ctio n to e ach o th e r de f in e th e n e two rk’s
to po lo g y.

Th e f o llo win g g e n e ral rule s apply f o r s iz in g n e two rk s witch e s in te rms o f s witch f abric
n o n blo ckin g ban dwidth :

l Th e n e two rk co re mus t s uppo rt a n o n - blo ckin g ban dwidth an d po rt s pe e d e qual to 1
g ig abit multiplie d by th e le s s e r o f th e to tal n umbe r o f an ticipate d e n co de r e n dpo in ts o r
th e to tal n umbe r o f an ticipate d de co de r e n dpo in ts .

l Th e n e two rk e dg e mus t s uppo rt a n o n - blo ckin g ban dwidth an d uplin k s pe e d e qual to 1
g ig abit multiplie d by th e g re ate r o f th e to tal n umbe r o f an ticipate d e n co de r e n dpo in ts o r
th e to tal n umbe r o f an ticipate d de co de r e n dpo in ts .

S t ar
Th e de f ault re co mme n de d n e two rk to po lo g y is a s tar. U s in g a f ully n o n blo ckin g s witch , th e s tar
to po lo g y allo ws an y co mbin atio n o f o n e o r mo re e n dpo in ts to co n n e ct to an y o th e r co mbin atio n
o f e n dpo in ts . I t als o e as ily allo ws th e n e two rk to g ro w be yo n d a s in g le s witch if th e uplin k in th e
s witch s uppo rts th e max imum s pe cif ie d ban dwidth .

Fo r s mall DM N A X s ys te ms th at e mplo y o n ly o n e n e two rk s witch , us e a n o n blo ckin g s witch to
pre ve n t a bo ttle n e ck. Star to po lo g ie s can acco mmo date ve ry larg e DM N A X in s tallatio n s by
us in g larg e mo dular s witch f rame s .
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S t ar N e t w o rk U si n g a N o n b l o c ki n g S w i t c h

T re e
A tre e n e two rk is a co mbin atio n o f mo re th an o n e s tar n e two rk e x is tin g o n a co re - s witch in g
in f ras tructure . Th e tre e n e two rk allo ws f ailure in o n e part o f th e attach e d s tar n e two rk with o ut
wide ly af f e ctin g th e o th e r s tar n e two rks . Co n f ig ure th e co re n e two rk, wh ich is th e larg e r
n e two rk s witch , f o r re dun dan cy an d s calability.
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Tre e To po lo g y U s in g N o n blo ckin g Switch e s o n a Co re N e two rk

Netwo r k Multic as t F un c tio n ality
DM N A X n e two rks re ly o n multicas t f un ctio n ality to s e n d an d re ce ive audio . I n te rn e t G ro up
Man ag e me n t Pro to co l ( I G MP) multicas t in th e Eth e rn e t co n te x t re place s a f ix e d s witch in g
arch ite cture in audio dis tributio n .

Se g re g atio n o f DM N A X ( n o t n e ce s s arily s e parate f ro m DM N VX o r a de dicate d A V o ve r I P
VL A N , but s e parate f ro m cus to me r- f acin g n e two rks with wire le s s acce s s po in ts o r I n te rn e t
acce s s ) traf f ic by us in g a VL A N is us ually th e f irs t s te p in e n ablin g multicas t. A VL A N e n s ure s
th at DM N A X traf f ic s tays o n th e DM N A X n e two rk an d do e s n o t ro ute to o th e r n e two rk
s e g me n ts an d in te rf e re with th e ir o pe ratio n . A VL A N als o e n s ure s th at traf f ic f ro m o th e r
n e two rk s e g me n ts do e s n o t in te rf e re with DM N A X o pe ratio n . W ith in th at s e g me n t, all po rts can
be f lo o de d by I G MP traf f ic, re g ardle s s o f wh e th e r th at traf f ic was in te n de d to be s e n t o r
re ce ive d by a n e two rk de vice at an y time . Th is will re s ult in in te rf e re n ce with n e two rk o pe ratio n
an d can be a me an s o f imple me n tin g a de n ial-o f - s e rvice attack o n a n e two rk if do n e malicio us ly.

To e n s ure th at o n ly traf f ic be twe e n in te n de d multicas t s e n de rs an d multicas t re ce ive rs appe ars
at a g ive n po rt, I G MP s n o o pin g mus t be e n able d. I G MP s n o o pin g re f e rs to th e ability o f th e
n e two rk s witch to limit multicas t traf f ic o n ly to po rts be twe e n in te n de d s e n de rs an d re ce ive rs .
Th e DM N A X n e two rk s uppo rts bo th ve rs io n s o f I G MP s n o o pin g : I G MPv2 an d I G MPv3 .
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Fo r th e n e two rk s witch to kn o w wh e re ro ute limitin g is imple me n te d in th e n e two rk f o r multicas t
traf f ic, an I G MP que rie r mus t be e n able d. I n mo s t in s tan ce s , a s in g le n e two rk s witch is s e le cte d
by addre s s to act as th e I G MP que rie r; h o we ve r, if multiple s witch e s are co n f ig ure d as que rie rs ,
th e s witch with th e lo we s t n ume rical I P addre s s o n th e n e two rk is typically th e de f ault. Th e
de f ault le ave time f o r th e que rie r ( typically abo ut 12 5 s e co n ds ) is s uf f icie n t f o r a DM N A X
n e two rk.

P re c i si o n T i me P ro t o c o l (P T P )
Th e PTP clo ck s yn ch ro n iz atio n pro to co l ke e ps clo ckin g alig n e d th ro ug h o ut a n e two rk. Th is is
crucial to audio -o ve r-I P s in ce it ke e ps audio in -s yn c an d tran s mittin g pro pe rly be twe e n DM N A X
o r o th e r A ES6 7 de vice s . Man y in te ractio n s th at are part o f PTP n e g o tiatio n are e x tre me ly
time -critical, an d allo w th e pro to co l to ach ie ve s ub-micro s e co n d accuracy be twe e n n e two rke d
clo cks . Th is als o make s it e x tre me ly s e n s itive to h ig h - ban dwidth n e two rk traf f ic if n o t man ag e d
pro pe rly.

PTP is multicas t, an d n e e ds to be able to re ach all DM N A X o r A ES6 7 - capable de vice s o n a
n e two rk in o rde r to main tain clo ck s yn ch ro n iz atio n . To ke e p un its s yn ch ro n iz e d, a s in g le clo ck in
th e s ys te m will be as s ig n e d as a Mas te r clo ck de vice , an d all o th e r clo cks in th e s ys te m will
s yn ch ro n iz e to th at de vice ' s clo ck. Th is can be a DM N A X o r A ES6 7 de vice , o r it can be a
de dicate d clo ck o n th e n e two rk. Th e Mas te r clo ck as s ig n me n t is typically de cide d by th e prio rity
o f th e clo cks o n th e n e two rk. Mo s t DM N A X de vice s h ave a prio rity o f 2 54, an d wo uld be as s ig n e d
Mas te r clo ck o ve r de vice s with a h ig h e r prio rity o f 2 55. H o we ve r, an y de vice with a prio rity value
le s s th an 2 54 will be as s ig n e d Mas te r clo ck s tatus o ve r th e DM N A X de vice ( un le s s yo u h ave s e t
th is prio rity to a cus to m value ) . I f th e Mas te r clo ck as s ig me n t can n o t be de cide d jus t o n prio rity,
f o r e x ample , multiple de vice s s h are a prio rity, it will be de cide d by th e de vice with th e lo we s t
MA C addre s s .

O n ce th e clo ck Mas te r is e le cte d, all o th e r clo cks will be s yn ch ro n iz e d to th at de vice . I f n e two rk
ban dwidth be co me s s aturate d an d th e clo ck s yn ch ro n iz atio n can n o t o ccur, n o tice able dro ps in
audio quality, bro ke n ro ute s , o r audible dis to rtio n s will o ccur. En ablin g Q uality o f Se rvice s e ttin g s
o n yo ur n e two rk s witch is n e e de d to pre s e rve co n s is te n t clo ck s yn ch ro n iz atio n an d g o o d audio .
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E n ab l i n g N e t w o rk Qu al i t y o f S e rv i c e (Qo S )
Q o S will e n s ure th at ce rtain type s o f traf f ic are prio ritiz e d by yo ur n e two rk s witch in th e e ve n t o f
h ig h ban dwidth us ag e . Th is can e n s ure th at time - critical e ve n ts like Pre cis io n Time Pro to co l
( PTP) clo ck s yn ch ro n iz atio n be twe e n audio de vice s n e ve r f ail, e ve n as yo ur n e two rk ban dwidth
h an dle s h ig h utiliz atio n f ro m s urg e s in traf f ic. Th is be co me s ve ry n e ce s s ary in mix e d DM
N A X /DM N VX VL A N s , wh e re h ig h -ban dwidth traf f ic is th e s tan dard f o r mo s t po rts o n yo ur
s witch .

N O TE : Switch e s s uppo rtin g Q o S to th is le ve l s h o uld be co n s ide re d n e ce s s ary f o r an y mix e d
DM N A X /DM N VX mix e d A Vo I P n e two rk with mo re th an two DM N VX tran s mitte rs .

DM N A X de vice s tag th e ir o utg o in g traf f ic with DSCP h e ade rs th at can be us e d to divvy up th e
o utg o in g co mmun icatio n s in to th e f o llo win g clas s e s th at s h o uld be prio ritiz e d o n yo ur s witch as
s h o wn :

Prio ritiz atio n Traf f ic Type DSCP

H ig h e s t Time critical PTP e ve n ts CS7 ( 56 )

↓ PTP CS6 ( 48 )

A udio EF ( 46 )

L o we s t O th e r traf f ic Be s tEf f o rt ( 0 )

N O TE : DM N A X traf f ic is tag g e d with DSCP value s , n o t 8 0 2 . 1P I P Pre ce de n ce value s . VL A N
tag g in g is n o t ye t s uppo rte d lo cally o n DM N A X de vice s .
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Qu al i t y o f S e rv i c e

N O TE : W ith th e po te n tial f o r DM N VX , A ES6 7 , co n tro l, an d U SB traf f ic to be pas s in g o n
in dividual DM N VX s witch co n n e ctio n s , an y g ive n po rt may appro ach o r e x ce e d 8 0 %
utiliz atio n ( as s umin g 1G bps co n n e ctio n s ) , at wh ich po in t Q o S can prio ritiz e time - critical PTP
n e g o tiatio n s . Th is pre ve n ts mas te r clo ck s tatus o r s yn ch ro n iz atio n f ro m be in g in te rrupte d
durin g n e ar n e two rk s aturatio n . W ith o ut Q o S co n f ig uratio n , as po rt utiliz atio n appro ach e s
th e po in t o f s aturatio n , PTP may n o lo n g e r re main s yn ch ro n iz e d an d audio s ig n als
th ro ug h o ut th e n e two rk may be g in to f alte r, dis to rt, o r cut o ut co mple te ly.

N e t w o rk S e c u ri t y
Se curity re quire s th e s uppo rt o f particular capabilitie s with in all de vice s o n th e n e two rk. DM N A X
n e two rks e mplo y th e f o llo win g s e curity f e ature s :

l 8 0 2 . 1X auth e n ticatio n is us e d to e n s ure th at de vice s o n th e n e two rk h ave be e n auth o riz e d
by th e n e two rk admin is tratio n te am. U n auth o riz e d de vice s are pre ve n te d f ro m be in g
adde d to th e n e two rk an d f ro m h avin g acce s s to s e n s itive co n te n t.

l A ctive Dire cto ry s e rvice s f o r e n dpo in t admin is tratio n can be us e d to e n s ure th at
admin is trative privile g e s f o r DM N A X de vice s can be ce n trally man ag e d, g ran te d, an d
re vo ke d wh e n n e ce s s ary.

l SSL -bas e d s e cure Cre s n e t o ve r I P ( CI P) f o r DM N A X co n tro l e n s ure s th at co n tro l
pro ce s s o rs an d DM N A X de vice s co mmun icate with th e in te n de d party de vice an d th at an y
un auth o riz e d de vice o n th e n e two rk can n o t mo n ito r co mman ds an d s tatus .

l SSH - bas e d co mman d- lin e co n s o le acce s s f o r de vice co n f ig uratio n an d s tatus pro te cts th e
de vice co n s o le f ro m acce s s by un auth o riz e d us e rs .
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SSL -bas e d Cre s n e t o ve r I P an d SSH -bas e d co mman d- lin e co n s o le acce s s are auto matically
co n f ig ure d with in DM N A X de vice s an d s uppo rt s o f tware . Th e de s ig n e r s h o uld f o cus o n 8 0 2 . 1X
an d A ctive Dire cto ry s e rvice s with in th e de s ig n .

Fo r additio n al in f o rmatio n abo ut de plo yin g s e curity with Cre s tro n pro ducts , re f e r to th e I P
Co n s ide ratio n s G uide lin e s f o r th e I T Pro f e s s io n al De s ig n G uide ( Do c. 457 9 ) at
www. cre s tro n . co m/man uals an d to A n s we r I D 557 1 in th e O n lin e H e lp s e ctio n o f th e Cre s tro n
we bs ite ( www. cre s tro n . co m/o n lin e h e lp ) .

N e t w o rk D e si g n Co n si de rat i o n s
Th e f o llo win g are th e n e two rk de s ig n be s t practice s :

l U s e Q o S to e n s ure prio ritiz atio n o f time - critical clo ck traf f ic. PTP e ve n ts are tag g e d with
DSCP value s at DM N A X de vice s s o th at ( with Q o S e n able d an d re le van t DSCP que ue s
prio ritiz e d) PTP e ve n ts can always pas s o n th e n e two rk e ve n at h ig h traf f ic s aturatio n ,
an d clo ck s yn c is n e ve r in te rrupte d be twe e n audio de vice s .

l U s e n o n blo ckin g L aye r 3 s witch e s with po rt- bas e d Q o S at all s tag e s o f th e de s ig n . U s e
s uf f icie n t s witch ban dwidth an d po rt s pe e ds . L e s s e x pe n s ive s witch e s caus e a lo s s o f
capability in th e n e two rk.

l Ch o o s e s witch e s with s uf f icie n t ban dwidth at e ach s e g me n t f ro m e dg e to co re to
acco mmo date a n o n blo ckin g arch ite cture f o r DM N A X e n dpo in ts an d an y additio n al
n e e ds .

l Ch o o s e an appro priate n e two rk to po lo g y. Co n s ide r th e n e two rk, in cludin g bas ic
f un ctio n ality an d re dun dan cy, an d wh e th e r additio n al DM N VX f e ature s s uch as vide o
walls o r re pe titive dis play s ig n ag e is n e ce s s ary. W h e n plan n in g a to po lo g y f o r th e n e two rk,
e n s ure th at n e two rk I T s taf f an d n e two rk arch ite cts are in vo lve d in th e de cis io n s .

l En able an I G MP que rie r o n at le as t o n e s witch in th e DM N A X n e two rk. Th e I G MP que rie r
e n s ure s th at all s witch e s kn o w wh ich multicas t tran s mitte rs an d re ce ive rs are co n n e cte d
to wh ich s witch e s in th e n e two rk. En ablin g an I G MP que rie r o n multiple s witch e s caus e s
th e s witch with th e lo we s t value o f I P s o urce addre s s to take prio rity an d act as th e
que rie r.

l Co n s ult th e n e two rk s witch man uf acture r’s do cume n tatio n to e n s ure th at th e uplin ks are
pro pe rly co n f ig ure d to s uppo rt multicas t traf f ic.

l U s e s witch e s th at s uppo rt 8 0 2 . 1X f o r e n dpo in t auth e n ticatio n by imple me n tin g 8 0 2 . 1X
e n dpo in t auth e n ticatio n th ro ug h TL S o r MS-CH A P v2 . O n ly auth o riz e d e n dpo in ts can
co mmun icate with th e n e two rk.

l En s ure th at VL A N s are imple me n te d co rre ctly. L e ve rag in g e x is tin g s witch in f ras tructure
with VL A N s can caus e co n f licts with n e two rk pro vis io n in g n e e ds . I f a de dicate d DM N A X
n e two rk is n o t g o in g to be us e d, VL A N s mus t be imple me n te d co rre ctly with th e ir I P
s ubn e t.

I n th is cas e , s e t DM N A X n e two rk po rts to is o late th e ir co n tro l an d A udio - o ve r- I P traf f ic
o n to s e parate co n n e ctio n s , th e n us e th o s e co n n e ctio n s f o r in te rf acin g with th e ir
re s pe ctive VL A N s .
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l U s e th e A ctive Dire cto ry s e rvice f o r admin is tratio n s e curity:
o Cre ate an A ctive Dire cto ry g ro up re s po n s ible f o r de vice admin is tratio n .
o A dd de vice admin is trato rs to th e g ro up.
o A dd th e g ro up to th e DM N A X de vice o n th e De vice pag e o f th e we b in te rf ace .

U s e o f th e A ctive Dire cto ry s e rvice with DM N A X e n dpo in t lo g in s allo ws f o r e as y,
s e amle s s , an d be tte r- co n tro lle d acce s s f ro m a ce n tral dire cto ry auth o rity with
f e we r ris ks .

l U s e a DH CP s e rve r with lin k- laye r f ilte rin g , an d co n f ig ure th e I P addre s s e s o f e n dpo in ts
us in g DH CP rath e r th an s tatic I P addre s s e s . U s in g a DH CP s e rve r with s h o rt le as e time s ,
MA C addre s s f ilte rin g , an d s uf f icie n t addre s s s pace f o r f uture n e e ds make s n e two rk
man ag e me n t e as ie r.

l En able I G MPv2 ( DM N A X de f ault) o r I G MPv3 multicas t s n o o pin g o n all s witch e s in th e DM
N A X n e two rk. Th is is a re quire me n t f o r all de s ig n s to e n able multicas t de live ry to multiple
e n dpo in ts . W ith o ut I G MP s n o o pin g e n able d, s witch e s th at re ce ive a multicas t s tre am will
tran s mit th at s tre am to all po rts s imultan e o us ly an d s aturate all n e two rk lin ks .

l U s e th e R apid Span n in g Tre e Pro to co l ( R STP) o n th e n e two rk to e n s ure th at n e two rk lo o ps
are dis co ve rable an d to pre ve n t de plo yme n t is s ue s . N e two rk man ag e me n t s h o uld acco un t
f o r R STP dis co ve ry do wn time wh e n th e n e two rk ch an g e s .

l Dis able I G MP pro x y f un ctio n ality o n Cre s tro n co n tro l pro ce s s o rs with ro ute rs to e n s ure
th at DM N A X multicas t traf f ic do e s n o t in te rf e re with th e co n tro l pro ce s s o r. Th e CP3 N ,
Pro 3 , an d A V3 co n tro l pro ce s s o rs as we ll as DMPS3 pre s e n tatio n s ys te ms s h o uld h ave
I G MP pro x y f un ctio n ality dis able d wh e n co n n e cte d to th e DM N A X n e two rk.

l En s ure th at multicas t I P addre s s e s do n o t o ve rlap an d do n o t s h are multicas t MA C
addre s s e s . Sh arin g MA C addre s s e s can caus e n e two rk co llis io n s an d pre ve n t n o rmal
o pe ratio n o f th e DM N A X n e two rk.

2 3 • Co n te n ts De s ig n G uide — Do c. 9 2 6 8 A



S yst em I nst al l at i o n
Th e in s tallatio n ph as e s h o uld e n s ure th at th e in te ractio n be twe e n th e de s ig n e r, in s talle r,
pro g ramme r, an d th e e n d-us e r is co n s ide re d in all in s tallatio n de cis io n s .

Endp o i nt I nst al l at i o n
Each DM N A X e n dpo in t h as un ique in s tallatio n re quire me n ts th at de pe n d o n th e f o llo win g :

l R J-45 co n n e cto rs f o r th e co n n e ctivity o f th e e n dpo in t.
l Co n f ig uratio n o f N A X de vice s as e ith e r e n co de r/de co de r o r e n co de r o n ly o r de co de r o n ly.
l A dditio n al audio s o urce s th at re quire e n co din g .
l A mplif icatio n , f o rm f acto r limitatio n s , pro x imity o f e x te rn al amplif icatio n de vice s , ch an n e l

co un t re quire me n ts .
l Ve rs ipo rts o n th e DM- N A X -4ZSP an d DM- N A X - 8 ZSA .

A Cre s tro n to uch s cre e n can be lin ke d th ro ug h a s pare L A N po rt o n an e n dpo in t ( if Po rt Se le ctio n
is n o t e n able d) .

Th e e n dpo in t f e ature s an d attach e d de vice s can be co n f ig ure d th ro ug h pro g rammin g o r th e we b
in te rf ace .

Fo r a main te n an ce - f re e in s tallatio n , f o llo w th e s e g uide lin e s :

l A vo id dire ct acce s s to th e e n dpo in t by th e e n d- us e rs . En d us e rs can in duce f ailure s o r
cre ate a s e curity ris k due to un auth o riz e d n e two rk acce s s .

l U s e pro pe rly te rmin ate d s h ie lde d o r un s h ie lde d Cat 5e o r h ig h e r co ppe r n e two rk cable th at
is te rmin ate d with an R J-45 co n n e cto r.

l O bs e rve th e min imum be n d radius e s an d pull f o rce s o f cable s to main tain cable in te g rity
an d pre ve n t f ailure s .

l U s e ple n um- rate d cable s in ple n um s pace s . Cable s s uch as Cre s tro n Dig italMe dia™
ple n um- rate d cable s are s uitable . Fire - rate d co n duit f o r an y f ibe r o r co ppe r cablin g us e d in
ple n um s pace s is als o s uitable .

l Practice g o o d cable dre s s in g .
l U s e de s criptive n ame s f o r e n dpo in ts e ith e r th ro ug h th e DM N A X we b in te rf ace o r by

re placin g th e de f ault n ame in th e Cre s tro n To o lbo x ™ s o f tware . Do n o t re ly o n th e de f ault
n ame o r th e Cre s tro n I P I D.

l Ph ys ically s e cure th e e n dpo in t to a f ix e d po in t o r rack to pre ve n t mo ve me n t o ve r time .
l Th o ro ug h ly do cume n t th e in s tallatio n o f e n dpo in ts in cludin g drawin g s , lis ts , an d

de s criptio n s to pro vide de taile d in f o rmatio n f o r th o s e wh o will main tain o r upg rade th e
DM N A X n e two rk.
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Net wo rk I nst al l at i o n
Th e in s tallatio n o f a DM N A X n e two rk varie s g re atly de pe n din g o n man y f acto rs , in cludin g th e
f o llo win g :

l W h e th e r e x is tin g n e two rk in f ras tructure s uch as s witch e s an d cablin g is to be re us e d.
l L o catio n o f clo s e ts , racks , I n te rme diate Dis tributio n Frame s ( I DFs ) , an d Main Dis tributio n

Frame /Co mbin e d Dis tributio n Frame ( MDF/CDF) re lative to th e e n dpo in ts .

Fo r o ptimal in s tallatio n an d main te n an ce o f th e DM N A X n e two rk, f o llo w th e s e be s t practice s :

l U s e o r re purpo s e e x is tin g in f ras tructure in DM N A X n e two rk in s tallatio n cas e s .
l U s e ph ys ical s e curity f o r th e n e two rk. Se cure all n e two rk lo catio n s ( MDF/CDF an d I DF

do wn to in dividual clo s e ts ) f ro m un auth o riz e d acce s s .
l Dis able an y un us e d po rts o n th e n e two rk s witch e s .
l U s e a s tructure d cablin g appro ach s uch as th o s e de s cribe d in th e TI A /EI A - 56 8 s tan dard.

I n clude ke ys to n e s in jacks an d patch pan e ls , s h ie lde d o r un s h ie lde d s o lid co ppe r co n ducto r
cable n o t e x ce e din g 2 9 5 f t ( 9 0 m) , an d patch cable s n o t e x ce e din g 3 3 f t ( 10 m) to co n n e ct
be twe e n patch pan e ls . U s e cable te s te rs to ve rif y th e in te g rity o f th e in s tallatio n an d
capacity f o r f uture e x pan s io n an d backup.

l U s e Cre s tro n - re co mme n de d s witch co n f ig uratio n f ile s .
l Co n f ig ure th e ro utin g o f e x te rn al s e rve rs . I f n o n de dicate d DH CP, R A DI U S, A ctive

Dire cto ry, o r o th e r s e rve rs are us e d, e n s ure th at th e s e rve rs acce s s th e DM N A X n e two rk.
l Th o ro ug h ly do cume n t all DM N A X n e two rk h ardware an d co n f ig uratio n s .

2 5 • Co n te n ts De s ig n G uide — Do c. 9 2 6 8 A



Crest ro n S erv i c e P ro v i der Hando f f
Co n s ult Cre s tro n Se rvice Pro vide rs ( CSPs ) o n ce th e DM N A X n e two rk an d e n dpo in ts are
in s talle d an d in te rco n n e cte d. Typical activitie s o f a CSP in a DM N A X in s tallatio n may in clude th e
f o llo win g :

l W ritin g appro priate co n tro l pro g rams f o r co n tro lle rs o n th e n e two rk.
l Co n f ig urin g o utput DSP s e ttin g s to tun e z o n e s f o r aco us tic e n viro n me n ts an d vide o walls .
l Co n f ig urin g e x te rn al an alo g an d dig ital audio s o urce in put an d o utput.
l De s ig n in g butto n an d U I f e ature s f o r co n tro l s urf ace s s uch as to uch s cre e n s an d s witch e s .
l Man ag in g de lay s e ttin g s f o r s yn ch ro n iz atio n o f audio z o n e s with vide o .

A s CSPs imple me n t an d de plo y th e pro g ram, in s talle rs an d de s ig n e rs s h o uld te s t an d re vie w th e
f un ctio n ality. Th e pro g ramme r mus t do cume n t th e pro g ram f un ctio n ality to avo id f uture is s ue s .
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T ro u b l esho o t i ng
Th is to pic pro vide s tro uble s h o o tin g pro ce dure s f o r vario us is s ue s th at may o ccur wh e n us in g
DM N A X de vice s .

I s s ue So lutio n

L o s s o f co n tro l o r s lug g is h co n tro l o ve r co n n e cte d
de vice s

I s o late th e A V-o ve r- I P traf f ic f ro m th e co n tro l
traf f ic to avo id lo s s o f co n tro l o r s lug g is h co n tro l
o ve r co n n e cte d de vice s .

I n ability to re ach we b co n f ig uratio n in te rf ace s I s o late th e A V-o ve r- I P traf f ic f ro m th e co n tro l
traf f ic to re ach we b co n f ig uratio n in te rf ace s .

Dro ppe d ro ute s be twe e n A V-o ve r- I P e n dpo in ts Make s ure th e re is e n o ug h ban dwidth an d a
Mas te r PTP clo ck.

Dis to rte d audio , o r clicks an d po ps in audio Make s ure PTP s yn ch ro n iz atio n is un in te rrupte d
an d prio ritiz e Q o S durin g ban dwidth s aturatio n .

A udio ro ute s h ave un e x pe cte d s ig n als , s uch as
mis match e d le f t an d rig h t ch an n e ls o r a s ig n al
f ro m an un e x pe cte d s o urce

En s ure th at th e re are n o duplicate multicas t
tran s mitte r addre s s e s o n th e n e two rk.
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Gl o ssary
8 0 2 . 1Q :
A n e two rk pro to co l th at allo ws f o r VL A N s an d tag g in g o f VL A N traf f ic an d e n able s 8 0 2 . 1P to
pro vide quality o f s e rvice f e ature s ; de f in e d in I EEE 8 0 2 . 1Q -2 0 14.

8 0 2 . 1X :
A n e two rk co n tro l pro to co l to auth e n ticate de vice s co n n e cte d to an Eth e rn e t n e two rk o n a
po rt-by-po rt bas is by e n caps ulatin g th e Ex te n s ible A uth e n ticatio n Pro to co l; de f in e d in I EEE
8 0 2 . 1X -2 0 10 .

A ctive Dire cto ry:
A n applicatio n pro to co l de ve lo pe d f o r Micro s o f t® W in do ws ® n e two rks th at auth e n ticate an d
auth o riz e s us e rs an d de vice s us in g lo g in me ch an is ms an d als o s to re s an d co n tro ls additio n al
in f o rmatio n o n th e n e two rk re g ardin g us e rs an d re s o urce s .

A udio En g in e e rin g So cie ty ( A ES6 7 ) :
A n audio - o ve r- I P s tan dard put f o rth by th e A udio En g in e e rin g So cie ty to allo w f o r
in te ro pe rability be twe e n a bro ad ran g e o f pro prie tary audio - o ve r- I P s ys te ms .

Clo s e t:
Th e dis tributio n po in t f o r n e two rkin g in f ras tructure lo caliz e d to a f lo o r o r g ro up o f ro o ms .

Co re :
Th e ce n tral po in t o f a n e two rk f ro m wh ich all n e two rk de vice s an d in te rme diate in f ras tructure
are n o rmally acce s s ible .

Dif f e re n tiate d Se rvice s ( Dif f Se rv) :
A me th o d o f Eth e rn e t traf f ic tag g in g us e d f o r Q o S th at re lie s o n a 8 -bit h e ade r co n tain in g a
6 -bit value calle d th e Dif f Se rv Co de Po in t ( DSCP) . Th is DSCP de te rmin e s th e que ue o f a s pe cif ic
packe t, wh ich is th e n prio ritiz e d bas e d o n th e n e two rk s witch ' s prio rity le ve l f o r th at que ue .

Dif f e re n tiate d Se rvice s Co de Po in t ( DSCP) :
A 6 -bit value in th e Dif f e re n tiate d Se rvice s I P h e ade r th at de te rmin e s th e que ue /prio rity o f a
packe t as de te rmin e d by a n e two rk s witch ' s Q o S co n f ig uratio n .

Do main N ame Sys te m ( DN S) :
A s ys te m o f n amin g co mpute rs o n a n e two rk th at h ave n ume rical I P addre s s e s ; de f in e d acro s s
multiple I ETF R FCs s tartin g with I ETF R FC 10 3 4.

Dyn amic H o s t Co n f ig uratio n Pro to co l ( DH CP) :
A n e two rk pro to co l th at dis tribute s n e two rk parame te rs s uch as I P addre s s e s th ro ug h a s e rve r
to clie n ts re que s tin g th e m; de f in e d in I ETF R FC 2 13 1.

Edg e :
Th e e n dpo in t o f a n e two rk co n n e ctio n th at allo ws e n d de vice in te rco n n e ctio n with th e n e two rk.

Ex te n s ible A uth e n ticatio n Pro to co l ( EA P) :
A pro to co l f o r auth e n ticatio n o f po in t- to - po in t n e two rk co n n e ctio n s us in g multiple me th o ds
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in cludin g TL S an d De s ig n G uide – DO C. 9 2 6 8 A DM N A X A udio - o ve r- I P Sys te m • 2 9 MS- CH A P v2 ;
de f in e d in I ETF R FC 3 7 48 an d I ETF R FC 52 47 .

I n s titute f o r Ele ctrical an d Ele ctro n ics En g in e e rs ( I EEE) :
A n o n pro f it o rg an iz atio n th at publis h e s e le ctrical an d e le ctro n ics s tan dards particularly f o r
n e two rk co mmun icatio n th ro ug h th e I EEE 8 0 2 f amily o f s tan dards .

I n te rme diate Dis tributio n Frame ( I DF) :
Th e s ig n al dis tributio n f rame th at allo ws in te rco n n e ctio n be twe e n th e main dis tributio n f rame
an d pre mis e s clo s e ts .

I n te rn atio n al Ele ctro te ch n ical Co mmis s io n ( I EC) :
A n o n pro f it o rg an iz atio n th at publis h e s s tan dards re g ardin g e le ctrical an d e le ctro n ic s tan dards .

I n te rn e t En g in e e rin g Tas k Fo rce ( I ETF) :
A s tan dards o rg an iz atio n th at e s tablis h e s an d main tain s vo lun tary s tan dards f o r I n te rn e t
n e two rkin g g lo bally.

I n te rn e t G ro up Man ag e me n t Pro to co l ( I G MP) :
A n e two rk pro to co l th at allo ws multicas t traf f ic to pas s o ve r adjace n t ro ute rs o n an I Pv4
n e two rk; de f in e d in I ETF R FC 2 2 3 6 f o r v2 , I ETF R FC 3 3 7 6 , an d I ETF R FC 46 0 4 f o r v3

I n te rn e t Pro to co l ( I P) : A co mmun icatio n s pro to co l th at re lays in f o rmatio n acro s s n e two rk
bo un darie s be twe e n addre s s e s ; de f in e d in I ETF R FC 7 9 1 f o r I P ve rs io n 4.

Main Dis tributio n Frame ( MDF) :
Th e s ig n al dis tributio n f rame f o r n e two rkin g th at co n n e cts pre mis e s ph ys ical plan t e quipme n t to
o uts ide ph ys ical plan t e quipme n t.

Me dia A cce s s Co n tro l ( MA C) :
A 48 -bit addre s s in th e Eth e rn e t pro to co l th at e s tablis h e s th e un ique ph ys ical de vice in a
n e two rk th at is ro ute d to o r f ro m th at ph ys ical de vice .

Micro s o f t Ch alle n g e - H an ds h ake A uth e n ticatio n Pro to co l ( MS- CH A P) :
A n e two rk auth e n ticatio n pro to co l th at is us e d f o r n e two rk de vice s by R A DI U S s e rve rs .
MS-CH A P is de f in e d in I ETF R FC 2 43 3 f o r MS-CH A P v1 an d I ETF R FC 2 7 59 f o r MS-CH A P v2 .

Multicas t:
O n e - to - man y data tran s f e r th at allo ws s calable dis tributio n o f audio an d vide o in an e f f icie n t
man n e r.

N e two rk To po lo g y:
Th e layo ut o f a n e two rk as it wo uld appe ar vis ually in a s implif ie d f o rm.

Ple n um:
Part o f a buildin g wh e re h e atin g , ve n tilatio n , an d air co n ditio n in g are pro vide d.

Pre cis io n Time Pro to co l ( PTP) :
A multicas t n e two rkin g pro to co l us e d f o r th e s yn ch ro n iz atio n o f n e two rke d clo cks . A s th is
applie s to A ES6 7 , th is is th e pro to co l th at ke e ps th e audio clo cks in an A o I P n e two rk
s yn ch ro n iz e d to a mas te r de vice s o audio arrive s o n time an d in s yn c.
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Q uality o f Se rvice ( Q o S) :
A pe rf o rman ce impro ve me n t f e ature th at prio ritiz e s mo re impo rtan t n e two rk traf f ic o ve r le s s
impo rtan t traf f ic in a n e two rk s witch .

R apid Span n in g Tre e Pro to co l ( R STP) :
A n e two rk co n tro l pro to co l f o r dis co ve rin g an d acco un tin g f o r n e two rk lo o ps an d re dun dan cie s ;
de f in e d in I EEE 8 0 2 . 1d-2 0 0 4.

R e mo te A uth e n ticatio n Dial- in U s e r Se rvice ( R A DI U S) :
A n e two rk pro to co l th at pro vide s auth e n ticatio n , auth o riz atio n , an d acco un tin g f o r n e two rk
de vice s an d us e rs s e cure ly, e s pe cially f o r I EEE 8 0 2 . 1x pro to co l, an d de plo ye d in a clie n t- s e rve r
mo de l; de f in e d in I ETF R FC 2 8 6 5 an d I ETF R FC 2 8 6 6 .

R e que s t Fo r Co mme n ts ( R FC) :
A s tan dards publicatio n f ro m th e I ETF.

Se cure Sh e ll ( SSH ) :
A pro to co l utiliz in g crypto g raph y th at s e cure s n e two rk s e rvice s s uch as a co mman d- lin e s h e ll;
de f in e d acro s s s e ve ral I ETF R FCs be g in n in g with I ETF R FC 42 50 by th e I ETF SECSH  wo rkin g
g ro up.

Structure d Cablin g :
A s tan dard f o r de ve lo pin g n e two rk an d cable in f ras tructure ; de f in e d in TI A /EI A -56 8 .

Symme tric En cryptio n :
A n alg o rith m o r me th o d o f us in g crypto g raph y s uch th at a s in g le ke y is us e d f o r bo th th e
e n cryptio n an d de cryptio n o f in f o rmatio n to be pro te cte d.

Tran s po rt L aye r Se curity ( TL S) :
A pro to co l imple me n tin g crypto g raph ic s e curity o n a co mpute r n e two rk; de f in e d in
I ETF R FC 52 46 an d I ETF R FC 6 17 6 .

Virtual L o cal A re a N e two rk ( VL A N ) :
A n o n ph ys ical s e que s te re d bro adcas t do main o r partitio n is o late d at th e data lin k laye r,
e f f e ctive ly s e que s te rin g s witch po rts an d n e two rk traf f ic acro s s o n e o r mo re s witch e s f ro m all
o th e r po rts an d traf f ic.
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Th is pag e is in te n tio n ally le f t blan k.
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