
1 0 0 G QS F P 2 8  1 3 1 0 n m 8 0 k m In d u s tria l  
DOM T ra n s c e iv e r 

1www.fs.c o m

Ap p lic a tio n

• Ho t P lu g g a b le  QS F P 2 8  MS A F o rm F a c to r

• Up  to  8 0 k m R e a c h  fo r G.6 5 2  S MF  with  F E C

• S in g le  +3 .3 V  P o we r S u p p ly

• T e mp e ra tu re  R a n g e  -4 0  to  8 5℃

F e a tu re s

• T ra n smitte r: C o o le d  L ANWDM E ML  T OS A

• R e c e iv e r: S OA+P I

QSFP-ZR4-100G-I

N

• Ma x imu m P o we r C o n s u mp tio n  7 W

1 0 0 G QS F P 2 8  1 3 1 0 NM 8 0 K M  INDUS T R IAL  DOM T R ANS C E IVE R  

• Hig h  S p e e d  I/O E le c tric a l In te rfa c e  (C AUI-4 )

• Du p le x  L C  R e c e p ta c le

• C o mp a tib le  with  R o HS 2 .0

• 1 0 0 GB AS E -Z R 4
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De s c rip tio n

T h e  1 0 0 GB AS E -Z R 4  Op tic a l T ra n s c e iv e r Mo d u le  is  d e s ig n e d  fo r u s e  in  1 0 0 GB AS E  E th e rn e t th ro u g h p u t u p  to  8 0 k m o v e r s in g le  mo d e  

fib e r (S MF ) u s in g  a  wa v e le n g th  o f 1 3 1 0 n m v ia  d u p le x  L C  c o n n e c to rs . T a k in g  B OX +F P C +P C B A s e p a ra te  d e s ig n , it h a s  g re a t re lia b ility , 

a irtig h tn e s s  a n d  h e a t d is s ip a tio n  p e rfo rma n c e . T h is  tra n s c e iv e r is  c o mp lia n t with  IE E E  8 0 2 .3 b a  1 0 0 GB AS E -Z R 4  s ta n d a rd . 

P a ra me te r Un its Min . Ma x . No te s

S to ra g e  T e mp e ra tu re  ℃ -4 0 8 5

Op e ra tin g  C a s e  T e mp e ra tu re ℃ -4 0 8 5

P o we r S u p p ly  Vo lta g e V -0 .3 3 .6

R e la tiv e  Hu mid ity  (n o n -c o n d e n s a tio n ) % 5 8 5

Da ma g e  T h re s h o ld , E a c h  L a n e d B m 5 .5

I. Ab s o lu te  Ma x imu m R a tin g s

P ro d u c t S p e c ific a tio n s

P a ra me te r Un its Min . T y p . Ma x . No te s

Op e ra tin g  C a s e  T e mp e ra tu re  ℃ -4 0  8 5
-4 0℃ c o ld  s ta rt
/-2 0℃  to   8 5℃
missio n  mo d e

R e la tiv e  Hu mid ity % 5 8 5

P o we r S u p p ly  Vo lta g e V 3 .1 3 5 3 .3 3 .4 6 5

Da ta  R a te , E a c h  L a n e Gb p s 2 5 .7 8 1 2 5

L in k  Dis ta n c e  with  G.6 5 2 k m 8 0 with  F E C

II. R e c o mme n d e d  Op e ra tin g  C o n d itio n s

1 0 0 G QS F P 2 8  1 3 1 0 NM 8 0 K M  INDUS T R IAL  DOM T R ANS C E IVE R  
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III. L o w S p e e d  E le c tric a l C h a ra c te ris tic s

P a ra me te r S y mb o l Min . T y p . Ma x . Un it No te s

L P Mo d e , R e s e t a n d  Mo d S e lL

V IL -0 .3  0 .8 V  

V IH 2 V C C +0 .3 V

Mo d P rs L  a n d  In tL

V OL 0 0 .4 V IOL =4 mA 

V OH V C C -0 .5 V C C +0 .3 V IOL =-4 mA

1 0 0 G QS F P 2 8  1 3 1 0 NM 8 0 K M  INDUS T R IAL  DOM T R ANS C E IVE R  
 

IV. Hig h  S p e e d  E le c tric a l C h a ra c te ris tic s

P a ra me te r P o in ts Min . Ma x . Un its C o n d itio n s

 Ho s t-to -Mo d u le  E le c tric a l S p e c ific a tio n s (mo d u le  in p u t)

Ov e rlo a d  Diffe re n tia l 
Vo lta g e , p k -p k

T P 1 a 9 0 0 mV

C o mmo n  Mo d e  Vo lta g e  
(Vc m)

T P 1 -3 5 0 2 8 5 0 mV 1

Diffe re n tia l T e rmin a tio n  
R e s is ta n c e  Misma tc h

T P 1 1 0 % At 1 MHz

Mo d u le -to -Ho s t E le c tric a l S p e c ific a tio n s  a t T P 4  (mo d u le  o u tp u t)

Diffe re n tia l Vo lta g e , p k -p k T P 4 9 0 0 mV

C o mmo n  Mo d e  Vo lta g e  
(Vc m)

T P 4 -3 5 0 2 8 5 0 mV 1

C o mmo n  Mo d e  No is e , 
R MS

T P 4 1 7 .5 mV
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P a ra me te r P o in ts Min . Ma x . Un its C o n d itio n s

Diffe re n tia l T e rmin a tio n  R e s is ta n c e  
Misma tc h

T P 4 1 0 % At 1 MHz

T ra n s itio n  T ime , 2 0  to  8 0 % T P 4 1 2 p s

Ve rtic a l E y e  C lo s u re  (VE C ) T P 4 5 .5 d B

E y e  Wid th  a t 1 0 -1 5  P ro b a b ility  
(E W1 5 )

T P 4 0 .5 7 UI

E y e  He ig h t a t 1 0 -1 5  P ro b a b ility  
(E H1 5 )

T P 4 2 2 8 mV

V. Op tic a l C h a ra c te ris tic s

P a ra me te r S y mb o l Un it Min . T y p . Ma x No te s

T ra n smitte r

S ig n a lin g  R a te  fo r E a c h  L a n e Gb p s 2 5 .7 8 1 2 5  

S ig n a lin g  S p e e d  Ac c u ra c y p p m -1 0 0 1 0 0

F o u r L a n e  Wa v e le n g th  R a n g e

λ 1

n m

1 2 9 4 .5 3 1 2 9 5 .5 6 1 2 9 6 .5 9

λ 2 1 2 9 9 .0 2 1 3 0 0 .0 5 1 3 0 1 .0 9

λ 3 1 3 0 4 .5 8 1 3 0 4 .5 8 1 3 0 5 .6 3

λ 4 1 3 0 9 .1 4 1 3 0 9 .1 4 1 3 1 0 .1 9

S id e  Mo d e  S u p p re s s io n  R a tio S MS R 3 0

No te s :
1 . V cm is  g e n e ra te d  b y  th e  h o s t. S p e c ific a tio n  in c lu d e s  e ffe c ts  o f g ro u n d  o ffs e t v o lta g e .2 . Me a su re d  with  a  P R B S 3 1 Q te s t p a tte rn  
@2 6 .5 6 2 5  GB d , B E R ≤2 .4 X 1 0 ^-4 .
2 . F ro m 2 5 0 MHz  to  3 0 GHz .
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P a ra me te r S y mb o l Un it Min . T y p . Ma x No te s

T o ta l Av e ra g e  L a u n c h  P o we r P t d B m 1 3

Av e ra g e  L a u n c h  P o we r fo r E a c h  L a n e P a d B m 2 6 .5 1

Diffe re n c e  in  L a u n c h  P o we r b e twe e n  
a n y  T wo  L a n e s (OMA)

d B 3 .6  

T ra n smitte r a n d  Dis p e rs io n  P e n a lty  
fo r E a c h  L a n e s

T DP d B  2 .5  

Av e ra g e  L a u n c h  P o we r o f Off 
T ra n smitte r fo r E a c h  L a n e s

P o ff d B m -3 0  

E x tin c tio n  R a tio E X d B 6

R IN2 0 OMA d B /Hz  -1 3 0

Op tic a l R e tu rn  L o s s  T o le ra n c e d B  2 0  
 

T ra n smitte r R e fle c ta n c e  d B -2 6 3

E y e  Dia g ra m
Hit ra tio  5 E -5  h its  p e r s a mp le

 C o mp lia n t with  IE E E  8 0 2 .3 b a  

R e c e iv e r

R e c e iv e  R a te  fo r E a c h  L a n e Gb p s 2 5 .7 8 1 2 5

S ig n a lin g  S p e e d  Ac c u ra c y p p m -1 0 0 1 0 0

F o u r L a n e  Wa v e le n g th  R a n g e

λ 1

n m

1 2 9 4 .5 3 1 2 9 5 .5 6 1 2 9 6 .5 9

λ 2 1 2 9 9 .0 2 1 3 0 0 .0 5 1 3 0 1 .0 9

λ 3 1 3 0 3 .5 4 1 3 0 4 .5 8 1 3 0 5 .6 3

λ 4 1 3 0 8 .0 9 1 3 0 9 .1 4 1 3 1 0 .1 9

Da ma g e  th re s h o ld P ma x d B m 5 .5 4

1 0 0 G QS F P 2 8  1 3 1 0 NM 8 0 K M  INDUS T R IAL  DOM T R ANS C E IVE R  
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P a ra me te r S y mb o l Un it Min . T y p . Ma x No te s

Av e ra g e  R e c e iv e  P o we r fo r E a c h  L a n e P in d B m -2 8 .0 -5 .0 6

R e c e iv e  P o we r, E a c h  L a n e  (OMA) P in OMA d B m -3 .5

Diffe re n c e  in  R e c e iv e  P o we r b e twe e n  
An y  T wo  L a n e s  (Av e ra g e  a n d  OMA) 

(ma x )
d B 5 .5  

R e c e iv e r R e fle c ta n c e d B  -2 6  

R e c e iv e r S e n s itiv ity (Av e ra g e  o p tic a l 
p o we r), E a c h  L a n e

S d B m -2 8  7

L o s  As s e rt d B m -4 0

L o s  De -a s s e rt d B m  -2 8

L o s  Hy s te re s is d B m  0 .5  
 

C o n d itio n s  o f S tre s s  R e c e iv e r S e n s itiv ity  T e s t

Ve rtic a l E y e  C lo s u re  P e n a lty , E a c h  
L a n e

d B 3 .5 9

S tre s s e d  E y e  J 2  J itte r, E a c h  L a n e UI 0 .3 9

S tre s s e d  E y e  J 9  J itte r, E a c h  L a n e UI 0 .4 7 9

No te s :
1 . Av e ra g e  la u n c h  p o we r, e a c h  la n e  (min ) is  in fo rma tiv e  a n d  n o t th e  p rin c ip a l in d ic a to r o f s ig n a l s tre n g th . A tra n smitte r with  
la u n c h  p o we r b e lo w th is  v a lu e  c a n n o t b e  c o mp lia n t; h o we v e r, a  v a lu e  a b o v e  th is  d o e s  n o t e n s u re  c o mp lia n c e .
2 . E v e n  if th e  T DP  < 1  d B , th e  OMA (min ) mu st e x c e e d  th is  v a lu e . 3 .T ra n smitte r re fle c ta n c e  is  d e fin e d  lo o k in g  in to  th e  tra n smitte r.
4 . T h e  re c e iv e r s h a ll b e  a b le  to  to le ra te , with o u t d a ma g e , c o n tin u o u s  e x p o s u re  to  a n  o p tic a l in p u t s ig n a l h a v in g  th is  a v e ra g e  
p o we r le v e l.
6 . Av e ra g e  re c e iv e  p o we r, e a c h  la n e  (min ) is  in fo rma tiv e  a n d  n o t th e  p rin c ip a l in d ic a to r o f s ig n a l s tre n g th . A re c e iv e d  p o we r 
b e lo w th is  v a lu e  c a n n o t b e  c o mp lia n t; h o we v e r , a  v a lu e  a b o v e  th is  d o e s  n o t e n s u re  c o mp lia n c e .
7 . R e c e iv e r s e n s itiv ity  (Av e ra g e  o p tic a l p o we r), e a c h  la n e  (ma x ) is  in fo rma tiv e .P re -F E C  B E R  is  5 E -5 . 
9 . V e rtic a l e y e  c lo s u re  p e n a lty , s tre s s e d  e y e  J2  Jitte r, a n d  s tre s s e d  e y e  J9  Jitte r a re  te s t c o n d itio n s  fo r me a su rin g  s tre s s e d  re c e iv e r 
s e n s itiv ity . T h e y  a re  n o t c h a ra c te ris tic s  o f th e  re c e iv e r.
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VII. P in  De fin itio n s

VI. P in  De s c rip tio n s

P in L o g ic S y mb o l De s c rip tio n
P lu g  

S e q u e n c e
No te s

1 GND Gro u n d 1 1

2 C ML -I T x 2 n T ra n smitte r In v e rte d  Da ta  In p u t 3

3 C ML -I T x 2 p T ra n smitte r No n -In v e rte d  Da ta  In p u t 3

4 GND Gro u n d 1 1

5 C ML -I T x 4 n T ra n smitte r In v e rte d  Da ta  In p u t 3

6 C ML -I T x 4 p T ra n smitte r No n -In v e rte d  Da ta  In p u t 3

7 GND Gro u n d 1 1

8 L V T T L -I Mo d se lL Mo d u le  S e le c t 3
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P in L o g ic S y mb o l De s c rip tio n
P lu g  

S e q u e n c e
No te s

9 L V T T L -I R e s e tL Mo d u le  R e s e t 3

1 0 V c c  R x +3 .3 V  P o we r S u p p ly  R e c e iv e r 2 2

1 1
L V C MOS -I

/O S C L 2 -wire  S e ria l In te rfa c e  C lo c k 3

1 2
L V C MOS -I

/O S DA 2 -wire  S e ria l In te rfa c e  Da ta 3

1 3 GND Gro u n d 1 1

1 4 C ML -O R x 3 p R e c e iv e r No n -In v e rte d  Da ta  Ou tp u t 3

1 5 C ML -O R x 3 n R e c e iv e r In v e rte d  Da ta  Ou tp u t 3

1 6 GND Gro u n d 1 1

1 7 C ML -O R x 1 p R e c e iv e r No n -In v e rte d  Da ta  Ou tp u t 3

1 8 C ML -O R x 1 n R e c e iv e r In v e rte d  Da ta  Ou tp u t 3

1 9 GND Gro u n d 1 1

2 0 GND Gro u n d 1 1

2 1 C ML -O R x 2 n R e c e iv e r In v e rte d  Da ta  Ou tp u t 3

2 2 C ML -O R x 2 p R e c e iv e r No n -In v e rte d  Da ta  Ou tp u t 3

2 3 GND Gro u n d 1 1

2 4 C ML -O R x 4 n R e c e iv e r In v e rte d  Da ta  Ou tp u t 3

1 0 0 G QS F P 2 8  1 3 1 0 NM 8 0 K M  INDUS T R IAL  DOM T R ANS C E IVE R  
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P in L o g ic S y mb o l De s c rip tio n
P lu g  

S e q u e n c e
No te s

2 5 C ML -O R x 4 p R e c e iv e r No n -In v e rte d  Da ta  Ou tp u t 3

2 6 GND Gro u n d 1 1

2 7 L V T T L -O Mo d P rs L Mo d u le  P re s e n t 3

2 8 L V T T L -O In tL /R x L O S L In te rru p t. Op tio n a lly  C o n fig u ra b le  a s  R x L OS L  v ia  th e  
Ma n a g e me n t In te rfa c e  (S F F -8 6 3 6 ) 3

2 9 V c c  T x +3 .3 V  P o we r S u p p ly  T ra n smitte r 2 2

3 0 V c c 1 +3 .3 V  P o we r S u p p ly 2 2

3 1 L V T T L -I L P Mo d e /T  x Dis L o w P o we r Mo d e . Op tio n a lly  C o n fig u ra b le  a s  T x d is  v ia  
th e  Ma n a g e me n t In te rfa c e (S F F -8 6 3 6 ) 3

3 2 GND Gro u n d 1 1

3 3 C ML -I T x 3 p T ra n smitte r No n -In v e rte d  Da ta  In p u t 3

3 4 C ML -I T x 3 n T ra n smitte r In v e rte d  Da ta  In p u t 3

3 5 GND Gro u n d 1 1

3 6 C ML -I T x 1 p T ra n smitte r No n -In v e rte d  Da ta  In p u t 3

3 7 C ML -I T x 1 n T ra n smitte r In v e rte d  Da ta  In p u t 3

3 8 GND Gro u n d 1 1

1 0 0 G QS F P 2 8  1 3 1 0 NM 8 0 K M  INDUS T R IAL  DOM T R ANS C E IVE R  
 

No te s :
1 . GND is th e  s y mb o l fo r s ig n a l a n d  s u p p ly  (p o we r) c o mmo n  fo r th e  QS F P 2 8  mo d u le . All a re  c o mmo n  with in  th e  mo d u le  a n d  a ll 
mo d u le  v o lta g e s  a re  re fe re n c e d  to  th is  p o te n tia l u n le s s  o th e rwise  n o te d . C o n n e c t th e s e  d ire c tly  to  th e  h o s t b o a rd  s ig n a l 
c o mmo n  g ro u n d  p la n e .
2 . V c c R x , V c c 1  a n d  V c c T x  a re  th e  re c e iv in g  a n d  tra n smissio n  p o we r s u p p lie rs  a n d  s h a ll b e  a p p lie d  c o n c u rre n tly . R e c o mme n d e d  
h o s t b o a rd  p o we r s u p p ly  filte rin g  is  s h o wn  in  F ig u re  3  b e lo w. V c c  R x , V c c 1  a n d  V c c  T x  ma y  b e  in te rn a lly  c o n n e c te d  with in  th e  
mo d u le  in  a n y  c o mb in a tio n . T h e  c o n n e c to r p in s  a re  e a c h  ra te d  fo r a  ma x imu m c u rre n t o f 1 0 0 0 mA.
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V III. P rin c ip le  Dia g ra m

IX . Me c h a n ic a l Dime n s io n s
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T e s t C e n te r

E a c h  fib e r o p tic a l tra n s c e iv e r h a s  b e e n  te s te d  in  h o s t d e v ic e  o n  s ite  in  F S  As s u re d  P ro g ra m to  e n s u re  fu ll c o mp a tib ility  with  o v e r 2 0 0  

v e n d o rs . 

C is c o  C a ta ly s t C 9 5 0 0 -2 4 Y 4 C

I. C o mp a tib ility  T e s tin g

C is c o  MS 4 2 5 -1 6

B ro c a d e  V DX  6 9 4 0 -1 4 4 S

F o rc e⑩tm S 6 0 -4 4 T HUAWE I S 6 7 2 0 -3 0 L -HI-2 4 S

De ll E MC  Ne two rk in g  Z 9 1 0 0 -ON

Ab o v e  is  p a rt o f o u r te s t b e d  n e two rk  e q u ip me n t. F o r mo re  in fo rma tio n , p le a s e  c lic k  th e  T e s t B e d  P DF . It will b e  u p d a te d  in  re a l time  a s  
we  e x p a n d  o u r p o rtfo lio .

1 0 0 G QS F P 2 8  1 3 1 0 NM 8 0 K M  INDUS T R IAL  DOM T R ANS C E IVE R  
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II. P e rfo rma n c e  T e s tin g

E a c h  fib e r o p tic a l tra n s c e iv e r h a s  b e e n  fu lly  te s te d  in  F S  Assu re d  P ro g ra m e q u ip p e d  with  wo rld 's  mo st a d v a n c e d  a n a ly tic a l 

e q u ip me n t to  e n s u re  th a t o u r tra n s c e iv e rs  wo rk  p e rfe c tly  o n  y o u r d e v ic e .
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Ord e r In fo rma tio n

P a rt Nu mb e r De s c rip tio n

1 0 0 GB AS E -S R 4  QS F P 2 8  T ra n s c e iv e r,  MT P /MP O-1 2 , 1 0 0 m o v e r MMQSFP-SR4-100G-I F

1 0 0 GB AS E -C WDM4  QS F P 2 8  T ra n s c e iv e r,   Du p le x  L C , 2 k m o v e r S MQSFP-CWDM4-100G-I F

1 0 0 GB AS E -L R 4  QS F P 2 8   T ra n s c e iv e r, Du p le x  L C , 1 0 k m o v e r S MQSFP-LR4-100G-I F

1 0 0 GB AS E -4 WDM-4 0  QS F P 2 8   T ra n s c e iv e r, Du p le x  L C , 1 0 k m o v e r S MQSFP-4W40-100G-I F

1 0 0 GB AS E -C WDM4  QS F P 2 8  T ra n s c e iv e r,   Du p le x  L C , 2 0 k m o v e r S MQSFP-4W20-100G-I F

1 0 0 GB AS E -E R 4 L  QS F P 2 8  T ra n s c e iv e r,  Du p le x  L C , 4 0 k m  o v e r S MQSFP-4W40-100G-E F

1 0 0 G QS F P 2 8  1 3 1 0 NM 8 0 K M  INDUS T R IAL  DOM T R ANS C E IVE R  
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