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Features 
•	 RoHS	6/6	Compliance	
•	 Complian�� ��o ���� �S�Complian��	��o	����	�S�
•	 Complian��	 ��o	 IEEE	 802.3ae	 �0GB�SE-SR	 for	 �0GbE,	

�0.3�25	Gb/s
•	 Complian��	��I	�0G	Serial	elec��rical	in��erface
•	 3.3V	single	power	supply
•	 �vago	 Technologies’	 	 850	 nm	 VCSEL	 Laser	 and	 ��IN		

��ho��odiode
•	 No	reference	clock	required
•	 LC	 Duplex	 op��ical	 connec��or	 in��erface	 conforming	 ��o	

�NSI	TI�/EI�604-�0	(�OCIS	�0)	
•	 �.5W	maximum
•	 Link	Leng��hs	up	��o	300	m	wi��h	0�3	fiber
•	 0	��o	+70	°C	case	opera��ing	��empera��ure	range
•	 Superior	Thermal	and	E�I	in��egri��y	performance	��o	sup-

por��	high	por��	densi��ies
•	 Cus��omizable	clip-on	hea��sink	��o	suppor��	a	varie��y	of	

line	card	environmen��s
•	 IEC	60825-�	Class	�/CDRH	Class	�	laser	eye	safe��y

Applications
•	 �iber	Channel	Swi��ches
•	 Hos��	Bus	�dap��er	Cards
•	 �ass	S��orage	Sys��em	and	Server	I/O
•	 E��herne��	Swi��ches
•	 Core	Rou��ers

Description
The	 850	 nm	 ����	 ��ransceiver	 is	 a	 high	 performance,	 cos��	
effec��ive	 module	 for	 serial	 op��ical	 da��a	 communica��ions	
applica��ions	specified	for	signal	 ra��es	of	9.9	Gb/s	��o	�0.5	
Gb/s.	 I��	 is	 complian��	 ��o	 ����	 �S�	 Rev	 4.5.	The	 module	 is	
designed	for	mul��i	mode	fiber	and	opera��es	a��	a	nominal	
waveleng��h	 of	 850	 nm.	The	 ��ransmi����er	 sec��ion	 incorpo-
ra��es	�vago	Technologies’	850	nm	Ver��ical	Cavi��y	Surface	
Emi����ing	 Laser	 (VCSEL).	The	 receiver	 sec��ion	 uses	 �vago	
Technologies’	 �OV��E	 grown	 planar	 SEDET	 ��IN	 pho��o-
de��ec��or	 for	 low	dark	curren��	and	excellen��	 responsivi��y.	
In��egra��ed	 Tx	 and	 Rx	 signal	 condi��ioners	 provide	 high	
ji����er-��olerance	 for	 full	 ��I	 compliance.	 The	 in��ernally	 ac	
coupled	 high	 speed	 serial	 I/O	 simplifies	 in��erfacing	 ��o	
ex��ernal	 circui��ry.	 The	 elec��rical	 in��erface	 is	 made	 using	
an	 indus��ry	 s��andard	 0.8	 mm	 pi��ch	 30-pin	 righ��	 angle	
connec��or.	Op��ical	connec��ion	is	made	via	��he	duplex	LC	
connec��or.

The	 produc��	 also	 offers	 digi��al	 diagnos��ics	 using	 ��he	 2-
wire	serial	in��erface	defined	in	��he	����	�S�.	The	produc��	
provides	 real	 ��ime	��empera��ure	 (module	and	 laser),	 sup-
ply	vol��age,	laser	bias	curren��,	laser	average	ou��pu��	power	
and	received	inpu��	power.	The	digi��al	diagnos��ic	in��erface	
also	adds	 ��he	abili��y	 ��o	disable	 ��he	 ��ransmi����er	 (T�_DIS),	
power	down	��he	module,	moni��or	for	module	faul��s	and	
moni��or	for	Receiver	Loss	of	Signal	(R�_LOS).	Transmi����er	
disable,	in��errup��,	power	down/rese��,	receiver	loss	of	sig-
nal	and	module	no��	ready	are	also	hard	wired	pins	on	��he	
30-pin	righ��	angle	connec��or.

AFBR-720XPDZ
10GbE XFP 850 nm 10Gbps Optical Transceiver

Data Sheet
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Installation
The	 ��BR-720���DZ	 can	 be	 ins��alled	 in	 any	 ����	 por��	 re-
gardless	 of	 hos��	 equipmen��	 opera��ing	 s��a��us.	The	 ��BR-
720���DZ	 is	 ho��-pluggable,	 allowing	 ��he	 module	 ��o	 be	
ins��alled	while	��he	hos��	sys��em	is	opera��ing	and	on-line.	

Upon	 inser��ion,	 ��he	 ��ransceiver	 housing	 makes	 ini��ial	
con��ac��	wi��h	��he	hos��	board	����	cage,	mi��iga��ing	po��en-
��ial	 damage	 due	 ��o	 Elec��ro-S��a��ic	 Discharge	 (ESD).	 Once	
fully	 inser��ed	 in��o	 ��he	 ����	 cage,	 ��he	 ��op	 surface	 of	 ��he	
����	module	makes	con��ac��	wi��h	 ��he	hea��sink	 ��hrough	a	
cu��ou��	 in	��he	��op	of	��he	cage	ensuring	an	effec��ive	��her-
mal	pa��h	for	module	hea��.

Functional Description

Transmitter Section
The	��ransmi����er	sec��ion	includes	a	850	nm	VCSEL	(Ver��ical	
Cavi��y	 Surface	 Emi����ing	 Laser)	 ligh��	 source,	 a	 ��ransmi��-
��er	 driver	 circui��	 and	 a	 signal	 condi��ioner	 circui��	 on	 ��he	
T�	 da��a	 inpu��s.	 (see	 �igure	 �)	 Op��ical	 connec��ion	 ��o	 ��he	
��ransmi����er	 is	 provided	 via	 a	 LC	 connec��or.	 	 The	 op��ical	

ou��pu��	is	con��rolled	by	an	IC	��ha��	de��ec��s	��he	laser	ou��pu��	
via	��he	moni��or	pho��odiode.		This	IC	provides	bo��h	dc	and	
ac	curren��	drive	��o	��he	laser	��o	ensure	correc��	modula��ion,	
eye	diagram	and	ex��inc��ion	ra��io	over	��empera��ure,	sup-
ply	vol��age	and	opera��ing	life.

TX_DIS
�sser��ing	pin	5,	T�_DIS,	will	disable	��he	��ransmi����er	op��i-
cal	 ou��pu��.	The	 ��ransmi����er	 ou��pu��	 can	 also	 be	 disabled	
and	moni��ored	via	��he	��wo-wire	serial	in��erface.

Eye Safety Circuit
Under	 normal	 opera��ing	 condi��ions	 laser	 power	 will	 be	
main��ained	 below	 Class	 �	 eye-safe��y	 limi��s.	 Should	 a	
ca��as��rophic	laser	faul��	occur	and	op��ical	power	become	
uncon��rolled,	 ��he	 micro-con��roller	 and	 laser	 driver	 IC	
will	 de��ec��	 ��he	 faul��,	 shu��	 down	 ��he	 laser,	 power	 down	
��he	module	and	asser��	��he	hard-wired	�OD_NR	flag.	The	
T�_��ULT	ou��pu��	in	��he	2-wire	serial	in��erface	will	also	be	
asser��ed.

Figure 1.  Transceiver Functional Diagram
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Receiver Section
The	 receiver	 sec��ion	 includes	 a	 ��IN	 de��ec��or	 wi��h	 am-
plifica��ion	 	quan��iza��ion	signal	condi��ioner	circui��s.	 (see	
�igure	�)	Op��ical	connec��ion	��o	��he	receiver	is	provided	
via	a	LC	op��ical	connec��or.

RX_LOS

The	 receiver	 sec��ion	 con��ains	 a	 loss	 of	 signal	 (R�_LOS)	
circui��	 ��o	 indica��e	 when	 ��he	 op��ical	 inpu��	 signal	 power	
is	insufficien��	for	reliable	signal	de��ec��ion.	�	high	signal	
indica��es	loss	of	modula��ed	signal,	indica��ing	link	failure	
such	 as	 a	 broken	 fiber	 or	 nonfunc��ional	 remo��e	 ��rans-
mi����er.	R�_LOS	can	also	be	moni��ored	via	 ��he	 ��wo-wire	
serial	in��erface	(by��e	��0,	bi��	�).

XFP Module

Host Board

Optional
Host +5 V

4.7 µH VCC5

0.1 µF 22 µF 0.1 µF

Host +3.3 V 4.7 µH VCC3

0.1 µF 22 µF 0.1 µF

Optional
Host +1.8 V

4.7 µH VCC2

0.1 µF 22 µF 0.1 µF

Optional
Host -5.2 V

4.7 µH VEE5

0.1 µF 22 µF 0.1 µF
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X
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Figure 2.  MSA recommended power supply filter

Electrical Pinout
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Figure 3.  Host PCB XFP Pinout Top View

Functional Data I/O
�vago	 Technologies’	 ��BR-720���DZ	 fiber-op��ic	 ��rans-
ceiver	is	designed	��o	accep��	indus��ry	s��andard	elec��rical	
inpu��	 differen��ial	 signals.	 	 The	 ��ransceiver	 provides	 ac-
coupled,	 in��ernally	 ��ermina��ed	 da��a	 inpu��	 and	 ou��pu��	
in��erfaces.	 	 Bias	 resis��ors	 and	 coupling	 capaci��ors	 have	
been	included	wi��hin	��he	module	��o	reduce	��he	number	
of	componen��s	required	on	��he	cus��omer’s	board.
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Table 1.  Electrical Pin Definitions
Pin Name Logic Function/Description Notes
� GND �odule	Ground �

2 VEE5 -5.2	V	power	supply.	No��	in��ernally	connec��ed.

3 �od-Desel LVTTL-I �odule	De-selec��;	When	held	low	allows	��he	module	��o	respond	��o	2-
wire	Serial	in��erface	commands

4 In��errup�� LVTTL-O In��errup��;	Indica��es	presence	of	an	impor��an��	condi��ion	which	can	be	
readover	��he	serial	2-wire	in��erface

2

5 T�_DIS LVTTL-I Transmi����er	Disable;	Transmi����er	Laser	Source	Turned	Off

6 VCC5 5	V	power	supply.	No��	in��ernally	connec��ed.

7 GND �odule	Ground �

8 VCC3 +3.3	V	��ower	Supply

9 VCC3 +3.3	V	��ower	Supply

�0 SCL LVTTL-I Two	Wire	In��erface	Clock 2

�� SD� LVTTL-I/O Two	Wire	In��erface	Da��a	Line 2

�2 �od_�bs LVTTL-O LVTTL-O	�od_�bs	Indica��es	�odule	is	no��	presen��.	Grounded	in	��he	
�odule

2

�3 �od_NR LVTTL-O �odule	No��	Ready;	Indica��ing	�odule	Opera��ional	�aul�� 2

�4 R�_LOS LVTTL-O Receiver	Loss	Of	Signal	Indica��or 2

�5 GND �odule	Ground �

�6 GND �odule	Ground �

�7 RD- C�L-O Receiver	Inver��ed	Da��a	Ou��pu��

�8 RD+ C�L-O Receiver	Non-Inver��ed	Da��a	Ou��pu��

�9 GND �odule	Ground �

20 VCC2 +�.8	V	��ower	Supply.	No��	in��ernally	connec��ed.

2� ��_Down/RST LVTTL-I ��ower	down:	When	high,	��he	module	is	pu��	in��o	a	lower	power	mode.	
Serial	in��erface	is	func��ional	in	��he	low	power	mode.	Rese��:	The	falling	
edge	ini��ia��es	a	comple��e	rese��	of	��he	module	including	��he	serial	In��er-
face,	equivalen��	��o	a	power	cycle.

22 VCC2 +�.8	V	��ower	Supply.	No��	in��ernally	connec��ed.

23 GND �odule	Ground �

24 RefCLK+ ��ECL-I Reference	Clock	Non-Inver��ed	Inpu��,	ac	coupled	on	��he	hos��	board	(No��	
Used)

3

25 RefCLK- ��ECL-I Reference	Clock	Inver��ed	Inpu��,	ac	coupled	on	��he	hos��	board	(No��	Used) 3

26 GND �odule	Ground �

27 GND �odule	Ground �

28 TD- C�L-I Transmi����er	Inver��ed	Da��a	Inpu��

29 TD+ C�L-I Transmi����er	Non-Inver��ed	Da��a	Inpu��

30 GND �odule	Ground �
Notes:
�.	 �odule	ground	pins	Gnd	are	isola��ed	from	��he	module	case	and	chassis	ground	wi��hin	��he	module.
2.	 Open	Collec��or	should	be	pulled	up	wi��h	4.7	K-�0	Kohms	��o	a	vol��age	be��ween	3.�5	V	and	3.6	V	on	��he	hos��	board.
3.	 RefCLK+/-	are	in��ernally	��ermina��ed	(50Ω)
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Absolute Maximum Ratings

Parameter Symbol Minimum Typical Maximum Unit Notes

S��orage	Tempera��ure		
(non-opera��ing)

TS -40 +85 °C �,	2

Rela��ive	Humidi��y RH �0 90 % �

Supply	Vol��age VCC3 0 3.6 V �,	2

Low	Speed	Inpu��	Vol��age VIN -0.5 VCC+0.5 V �

Parameter Symbol Minimum Typical Maximum Unit Notes
��ower	Supply	Noise	Rejec��ion
(peak-peak)	under	��Hz

��SNR 2%	of	VCC mV 6

��ower	Supply	Noise	Rejec��ion
(peak-peak)	��Hz	��o	�0	�Hz

��SNR 3%	of	VCC mV	 6

�odule	supply	curren�� ICC 430 m�

��ower	Dissipa��ion ��DISS � �.5 W

Low Speed Outputs:
�OD_NR,	R�_LOS,	�OD_�BS,	
INTERRU��T

VOH
VOL

Hos��_VCC-0.5
0.0

0.0� Hos��_VCC+0.3
0.4

V
V

7
8

Low Speed Inputs:
T�_DIS,	�OD_DESEL,	
��_DOWN/RST

VIH
VIL

2.0
-0.3

VCC3+0.3
0.8

V
V

�0
9

Parameter Symbol Minimum Typical Maximum Unit Notes
Case	Opera��ing	Tempera��ure TC 0 +70 °C 3

Supply	Vol��age VCC3 3.�35 3.465 V 5

Da��a	Ra��e	 �0.3�25 Gb/s

Notes:
�.	 �bsolu��e	�aximum	Ra��ings	are	��hose	values	beyond	which	damage	��o	��he	device	may	occur	if	��hese	limi��s	are	exceeded	for	o��her	��han	a	shor��	

period	of	��ime.		See	Reliabili��y	Da��a	Shee��	for	specific	reliabili��y	performance.
2.	 Be��ween	�bsolu��e	�aximum	Ra��ings	and	��he	Recommended	Opera��ing	Condi��ions	func��ional	performance	is	no��	in��ended,	device	reliabili��y	

is	no��	implied,	and	damage	��o	��he	device	may	occur	over	an	ex��ended	period	of	��ime.
3.	 The	�mbien��	Opera��ing	Tempera��ure	limi��a��ions	are	based	on	��he	Case	Opera��ing	Tempera��ure	limi��a��ions	and	are	subjec��	��o	��he	hos��	sys��em	

��hermal	design.
4.	 Recommended	Opera��ing	Condi��ions	are	��hose	values	for	which	func��ional	performance	and	device	reliabili��y	is	implied
5.	 Vcc	condi��ion	applies	��o	supply	vol��age	a��	��he	����	module
6.	 �il��er	per	����	specifica��ion	is	required	on	��he	hos��	board.
7.	 4.7	kW	��o	�0	kW resis��or	pull-up	��o	hos��_VCC,	measured	a��	��he	hos��	side	of	connec��or.	IOH(max)	=	-	2	m�.
8.	 4.7	kW	��o	�0	kW resis��or	pull-up	��o	hos��_VCC,	measured	a��	��he	hos��	side	of	connec��or.	IOL(max)	=	2	m�.
9.	 4.7	kW	��o	�0	kW resis��or	pull-up	��o	hos��_VCC,	measured	a��	��he	hos��	side	of	connec��or.	IIL(max)	=	�0	µ�.
�0.	4.7	kW	��o	�0	kW resis��or	pull-up	��o	hos��_VCC,	measured	a��	��he	hos��	side	of	connec��or.	IIH(max)	=	-	�0	µ�.

Transceiver Electrical Characteristics
(TC	=	0	°C	��o	+70	°C,		VCC3	=	3.3	V	±	5%)

Recommended Operating Conditions [4]
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Transmitter Electrical Input Characteristics
(TC	=	0	°C	��o	+70	°C,	VCC3	=	3.3	V	±	5%)

Parameter Symbol Minimum Typical Maximum Unit Notes

Differen��ial	Inpu��	Impedance Zd �00 W

Termina��ion	�isma��ch DZ� 5 %

Differen��ial	Inpu��	�mpli��ude DVQDO �20 820 mV peak	��o	peak	(�)

Differen��ial	Inpu��	Re��urn	Loss	 SDD�� 20 dB 0.05	��o	0.�	GHz

Differen��ial	Inpu��	Re��urn	Loss	 SDD�� 8 dB 0.�	��o	5.5	GHz

Differen��ial	Inpu��	Re��urn	Loss	 SDD�� 8	-	20.66	
log�0(f/5.5)
f	in	GHz	

dB 5.5	-	�2	GHz

Common	�ode	Inpu��	Re��urn	
Loss

SCC�� 3 dB 0.�	��o	�5	GHz

Differen��ial	��o	Common	�ode	
Conversion

SCD�� �0 dB 0.�	��o	�5	GHz

Ji����er	and	Eye	�ask ����	�S�		
Complian��

Parameter Symbol Minimum Typical Maximum Unit Notes
Differen��ial	Inpu��	Impedance Zd �00 W

Termina��ion	�isma��ch DZ� 5 %

Differen��ial	Ou��pu��	�mpli��ude 340 850 mV peak	��o	peak	(�)

DC	Common	�ode	��o��en��ial	 Vcm 0 3.6 V

Ou��pu��	�C	Common	�ode		
Vol��age

�5 mV R�S

Ou��pu��	Rise/�all	��ime		
(20%	��o	80%)	

��RH,	���H 24 ps

Common	mode	ou��pu��	re��urn	
loss

SCC22 3 0.�	��o	�5	GHz

Differen��ial	ou��pu��	re��urn	loss	 SDD22 20 dB 0.05	��o	0.�	GHz

Differen��ial	ou��pu��	re��urn	loss	 SDD22 8 dB 0.�	��o	5.5	GHz

Differen��ial	ou��pu��	re��urn	loss	 SDD22 8	-	20.66	
log�0(f/5.5)
f	in	GHz

dB 5.5	-	�2	GHz

Ji����er	and	Eye	�ask ����	�S�		
Complian��

Receiver Electrical Output Characteristics

Note:
�.	 The	differen��ial	inpu��	and	ou��pu��	ampli��udes	are	per	����	�S�	mask	a��	poin��s	B’	and	C’.
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Transmitter Optical Characteristics 10 GbE 
(TC	=	0	°C	��o	+70	°C,		VCC3	=	3.3	V	±	5%)

Parameter Symbol Minimum Typical Maximum Unit Notes

Laser	O��	Ou��pu��	��ower ��ou�� -4.3 dBm �,	2,	4

�ean	Op��ical	Ou��pu��	��ower ��ou�� -7.3 -� dBm �,	2,	3,	5

Ex��inc��ion	Ra��io ER 3.0 dB �,	2

Spec��ral	Wid��h	-	rms s,	rms 0.45 nm	R�S 4

Cen��er	Waveleng��h λC 840 850 860 nm

Transmi����er	and	dispersion	penal��y TD�� 3.9 dB �,	2

Transmi����er	O��	�verage	Op��ical	
Ou��pu��	��ower ��off -30 dBm

RIN�2	(O��) RIN -�28 dB/Hz �

Op��ical	Eye	�ask Complian��	wi��h	IEEE	802.3ae	�0GB�SE-SR	����	�S� See	�ig	4

Parameter Symbol Minimum Typical Maximum Unit Notes

S��ressed	receiver	sensi��ivi��y	(O��) -7.5 dBm �

Receiver	sensi��ivi��y	(O��) ��IN -��.� dBm 3

Receiver	Reflec��ance -�2 dB �

Waveleng��h λC 840 850 860 nm

Notes:
�.	 �0G�C	�200-��-SN-I		/	IEEE	802.3ae	�0GB�SE-SR	complian��
2.	 These	parame��ers	are	in��errela��ed:	see	IEEE	802.3ae,	Clause	52.
3.	 �or	informa��ion	only
4.	 Trade-offs	are	available	be��ween	spec��ral	wid��h,	cen��er	waveleng��h	and	minimum	Op��ical	�odula��ion	�mpli��ude	(O��).	See	�igure	4�	and	

Op��ical	�odula��ion	Table.
5.	 The	maximum	�0GB�SE-SR	�verage	Op��ical	Ou��pu��	��ower	shall	be	��he	lesser	of	��he	class	�	safe��y	limi��	as	defined	by	IEEE	802.3ae	52.�0.2	or	

��he	average	receive	power	maximum	defined	by	IEEE	802.3ae	Table	52-9

Receiver Optical Characteristics 10 GbE
(TC	=	0	°C	��o	+70	°C,		VCC3	=	3.3	V	±	5%)

No��e:	where	��,	�2,	�3,	Y�,	Y2,	Y3	=	0.25,	0.40,	0.45,	0.25,	0.28,	0.40	respec��ively

Figure 4.  Transmitter Eye Mask Definition
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Figure 4a.  Triple tradeoff curve for 10GBASE-S (informative)

Optical Modulation

CenterWavelength(nm)

rmS SpeCtral Width (nm)

Up to 
0.05

0.05 to 
0.1

0.1 to 
0.15

0.15 to 
0.2

0.2 to 
0.25

0.25 to 
0.3

0.3 to 
0.35

0.35 to 
0.4

0.4 to 
0.45

840	��o	842 -4.2 -4.2 -4.� -4.� -3.9 -3.8 -3.5 -3.2 -2.8

842	��o	844 -4.2 -4.2 -4.2 -4.� -3.9 -3.8 -3.6 -3.3 -2.9

844	��o	846 -4.2 -4.2 -4.2 -4.� -4.0 -3.8 -3.6 -3.3 -2.9

846	��o	848 -4.3 -4.2 -4.2 -4.� -4.0 -3.8 -3.6 -3.3 -2.9

848	��o	850 -4.3 -4.2 -4.2 -4.� -4.0 -3.8 -3.6 -3.3 -3.0

850	��o	852 -4.3 -4.2 -4.2 -4.� -4.0 -3.8 -3.6 -3.4 -3.0

852	��o	854 -4.3 -4.2 -4.2 -4.� -4.0 -3.9 -3.7 -3.4 -3.�

854	��o	856 -4.3 -4.3 -4.2 -4.� -4.0 -3.9 -3.7 -3.4 -3.�

856	��o	858 -4.3 -4.3 -4.2 -4.� -4.0 -3.9 -3.7 -3.5 -3.�

858	��o	860 -4.3 -4.3 -4.2 -4.2 -4.� -3.9 -3.7 -3.5 -3.2
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Transceiver Timing Characteristics
(TC	=	0	°C	��o	+70	°C,	VCC3	=	3.3	V	±	5%)

Parameter Symbol Minimum Typical Maximum Unit Notes

T�_DIS	�sser��	Time ��_off �0 µs Time	from	rising	edge	of	T�_DIS	
��o	when	��he	op��ical	ou��pu��	falls	
below	�0%	of	nominal.

T�_DIS	Nega��e	Time ��_on 2 ms Time	from	falling	edge	of	T�_DIS	
��o	when	��he	modula��ed	op��ical	
ou��pu��	rises	above	90%	of	nominal.

Time	��o	ini��ialize ��_ini�� 300 ms �rom	power	on	or	ho��	plug	af��er	
mee��ing	power	supply	specs

In��errup��	asser��	delay In��errup��_on 200 ms �rom	occurrence	of	��he	condi��ion	
��riggering	in��errup��

In��errup��	nega��e	
delay

In��errup��_off 500 us �rom	clear	on	read	in��errup��	flags

��_Down/
RST	asser��	delay

��_Down/RST_on �00 us �rom	��ower	down	ini��ia��ion

��-Down	nega��e	delay ��_Down/RST_off 300 ms �ax	delay	from	nega��e	��o	comple-
��ion	of	power	up	and	rese��

�od_NR	asser��	delay �od_nr_on � ms �rom	Occurrence	of	faul��	��o	asser-
��ion	of	�od_NR

�od_NR	nega��e	
delay	

�od_nr_off � ms �rom	Occurrence	of	signal	��o	nega-
��ion	of	�od_NR

�od_DeSel	asser��	
��ime	

T_�od_DeSel 2 ms �aximum	delay	be��ween	asser��ion	
of	�od_DeSel	and	end	of	module	
response	��o	2-wire	in��erface	com-
munica��ions

�od_DeSel	de-asser��	
��ime

T_�od_Sel 2 ms �aximum	delay	be��ween	de-as-
ser��ion	of	�od_DeSel	and	proper	
module	response	��o	2-wire	in��er-
face		communica��ions

��_Down	rese��	��ime ��_rese�� �0 µs �in	leng��h	of	��-Down	asser��	��o	
ini��ial	rese��

R�_LOS	�sser��	delay T_loss_on �00 µs �rom	Occurrence	of	loss	of	signal	
��o	asser��ion	of	R�_LOS

R�_LOS	nega��e	delay T_loss_off 2.3 �00 µs �rom	Occurrence	of	presence	of	
signal	��o	nega��ion	of	R�_LOS

Serial	ID	Clock	Ra��e f_serial_clock 0 400 kHz
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Figure 5.  XFP Assembly Drawing
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Digital Diagnostic Interface and Serial Identification
The	2-wire	serial	in��erface	is	explici��ly	defined	in	��he	����	
�S�	Rev	4.0.	2-wire	��iming	specifica��ions	and	��he	s��ruc-
��ure	of	 ��he	memory	map	are	per	����	�S�	Rev	2.0.	The	
normal	256	By��e	I2C	address	space	is	divided	in��o	lower	
and	 upper	 blocks	 of	 �28	 By��es.	The	 lower	 block	 of	 �28	
By��es	is	always	direc��ly	available	and	is	used	for	diagnos-
��ic	informa��ion	providing	��he	oppor��uni��y	for	��redic��ive	
�ailure	Iden��ifica��ion,	Compliance	��redic��ion,	�aul��	Isola-
��ion	 and	 Componen��	 �oni��oring.	 The	 upper	 address	
space	��ables	are	used	for	less	frequen��ly	accessed	func-
��ions	such	as	serial	ID,	user	wri��eable	EE��RO�,	reserved	
EE��RO�	 and	 diagnos��ics	 and	 con��rol	 spaces	 for	 fu��ure	
s��andards	defini��ion,	as	well	as	�vago	Technologies-spe-
cific	func��ions.	

Predictive Failure Identification
The	 diagnos��ic	 informa��ion	 allows	 ��he	 hos��	 sys��em	 ��o	
iden��ify	po��en��ial	 link	problems.	 	Once	 iden��ified,	a	“fail	
over”	��echnique	can	be	used	��o	isola��e	and	replace	sus-
pec��	devices	before	sys��em	up��ime	is	impac��ed.

Compliance Prediction
The	 real-��ime	 diagnos��ic	 parame��ers	 can	 be	 moni��ored	
��o	aler��	��he	sys��em	when	opera��ing	limi��s	are	exceeded	
and	compliance	canno��	be	ensured.		�s	an	example,	��he	
real	 ��ime	average	receive	op��ical	power	can	be	used	��o	
assess	 ��he	 compliance	 of	 ��he	 cable	 plan��	 and	 remo��e	
��ransmi����er.

Fault Isolation
The	 diagnos��ic	 informa��ion	 can	 allow	 ��he	 hos��	 ��o	 pin-
poin��	��he	loca��ion	of	a	link	problem	and	accelera��e	sys-
��em	servicing	and	minimize	down��ime.

Component Monitoring
�s	 par��	 of	 hos��	 sys��em	 qualifica��ion	 and	 verifica��ion,	
real	 ��ime	 ��ransceiver	 diagnos��ic	 informa��ion	 can	 be	
combined	 wi��h	 sys��em	 level	 moni��oring	 ��o	 ensure	 per-
formance	 and	 opera��ing	 environmen��	 are	 mee��ing	 ap-
plica��ion	requiremen��s.

Transceiver Internal Temperature
Tempera��ure	 is	 measured	 on	 ��he	 ��BR-720���DZ	 us-
ing	 sensing	 circui��ry	 moun��ed	 on	 ��he	 in��ernal	 ��CB.		
The	 measured	 ��empera��ure	 will	 generally	 be	 cooler	
��han	 laser	 junc��ion	and	warmer	 ��han	����	case	and	can	
be	 indirec��ly	 correla��ed	 ��o	 ����	 case	 or	 laser	 junc��ion	
��empera��ure	 using	 ��hermal	 resis��ance	 and	 capaci��ance	
modeling.	 	 This	 measuremen��	 can	 be	 used	 ��o	 observe	
drif��s	 in	 ��hermal	 opera��ing	 poin��	 or	 ��o	 de��ec��	 ex��reme	
��empera��ure	fluc��ua��ions	such	as	a	failure	in	��he	sys��em	
��hermal	 con��rol.	 �or	 more	 informa��ion	 on	 correla��ing	
in��ernal	 ��empera��ure	 ��o	 case	 or	 laser	 junc��ion	 con��ac��	
�vago	Technologies.

Transmitter Laser DC Bias Current
Laser	 bias	 curren��	 is	 measured	 using	 sensing	 circui��ry	
loca��ed	on	��he	��ransmi����er	 laser	driver	 IC.	Normal	varia-
��ions	in	laser	bias	curren��	are	expec��ed	��o	accommoda��e	
��he	 impac��	 of	 changing	 ��ransceiver	 ��empera��ure	 and	
supply	 vol��age	 opera��ing	 poin��s.	 The	 ��BR-720���DZ	
uses	a	closed	loop	laser	bias	feedback	circui��	��o	main��ain	
cons��an��	op��ical	power.	This	circui��	compensa��es	for	nor-
mal	 laser	 parame��ric	 varia��ions	 in	 quan��um	 efficiency,	
forward	 vol��age	 and	 lasing	 ��hreshold	 due	 ��o	 changing	
��ransceiver	opera��ing	poin��s.

Transmitted Average Optical Output Power
Varia��ions	 in	 average	 op��ical	 power	 are	 no��	 expec��ed	
under	 normal	 opera��ion	 because	 ��he	 ��BR-720���DZ	
uses	 a	 closed	 loop	 laser	 bias	 feedback	 circui��	 ��o	 main-
��ain	 cons��an��	 op��ical	 power.	 This	 circui��	 compensa��es	
for	 normal	 laser	 parame��ric	 varia��ions	 due	 ��o	 changing	
��ransceiver	 opera��ing	 poin��s.	 Only	 under	 ex��reme	 laser	
bias	 condi��ions	 will	 significan��	 drif��ing	 in	 ��ransmi����ed	
average	op��ical	power	be	observable.	Therefore	i��	is	rec-
ommended	Tx	 average	 op��ical	 power	 be	 used	 for	 faul��	
isola��ion,	ra��her	��han	predic��ive	failure	purposes.

Received Average Optical Input Power 
Received	 average	 op��ical	 power	 measuremen��s	 are	 a	
valuable	asse��	for	ins��allers	��o	verify	cable	plan��	compli-
ance.	Drif��s	in	average	power	can	be	observed	from	��he	
cable	plan��	and	remo��e	��ransmi����er	for	po��en��ial	predic-
��ive	 failure	use.	Received	average	op��ical	power	can	be	
used	for	faul��	isola��ion.

Auxilliary Monitors
In	 addi��ion	 ��o	 ��he	 parame��ers	 men��ioned	 above,	 3.3V	
Supply	Vol��age	 (�U��)	 is	 also	 repor��ed	as	auxilliary	pa-
rame��er	�.
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Figure 6b.  Module Drawing

Mechanical Specifications

Package Dimensions

Figure  6a.  Module Drawing
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Figure 7.  XFP host board mechanical layout
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Application Support
�n	 Evalua��ion	 Ki��	 and	 Reference	 Designs	 are	 available	
��o	assis��	in	evalua��ion	of	��he	��BR-720���DZ.	��lease	con-
��ac��	your	 local	�ield	 Sales	 represen��a��ive	 for	availabili��y	
and	ordering	de��ails.

Regulatory Compliance
The	 ��ransceiver	 Regula��ory	 Compliance	 performance	 is	
provided	in	Table	2	as	a	figure	of	meri��	��o	assis��	��he	de-
signer.		The	overall	equipmen��	design	will	de��ermine	��he	
cer��ifica��ion	level.

Regulatory Compliance

Electrostatic Discharge (ESD)
There	 are	 ��wo	 condi��ions	 in	 which	 immuni��y	 ��o	 ESD	
damage	 is	 impor��an��.	Table	 �3	 documen��s	 ��he	 ESD	 im-
muni��y	��o	bo��h	of	��hese	condi��ions.

The	firs��	condi��ion	 is	 s��a��ic	discharge	 ��o	 ��he	 ��ransceiver	
during	handling	such	as	when	��he	��ransceiver	is	inser��ed	
in��o	��he	��ransceiver	por��.		To	pro��ec��	��he	��ransceiver,	i��	is	
impor��an��	 ��o	 use	 normal	 ESD	 handling	 precau��ions	 in-
cluding	��he	use	of	grounded	wris��	s��raps,	work	benches,	
and	floor	 ma��s	 in	 ESD	con��rolled	 areas.	 	The	ESD	sensi-
��ivi��y	 of	 ��he	 ��BR-720���DZ	 is	 compa��ible	 wi��h	 ��ypical	
indus��ry	produc��ion	environmen��s.		

The	second	condi��ion	 is	s��a��ic	discharge	��o	��he	ex��erior	
of	��he	hos��	equipmen��	chassis	af��er	 ins��alla��ion.	 	To	��he	
ex��en��	 ��ha��	 ��he	 duplex	 LC	 op��ical	 in��erface	 is	 exposed	
��o	��he	ou��side	of	��he	hos��	equipmen��	chassis,	i��	may	be	
subjec��	��o	sys��em-level	ESD	requiremen��s.		

The	 ESD	 performance	 of	 ��he	 ��BR-720���DZ	 exceeds	
��ypical	indus��ry	s��andards.		

Feature Test Method Performance

Elec��ros��a��ic	Discharge	(ESD)	
��o	��he	elec��rical	pins	of	��he	
����	module

�IL-STD-883
�e��hod	30�5

500	Vol��s	��o	��he	high	speed	pins,		
2000	Vol��s	��o	��he	low	speed	pins

Elec��ros��a��ic	Discharge	(ESD)	
��o	��he	Duplex	LC	Recep��acle

Varia��ion	of	IEC	6�000-4-2 Typically,	no	damage	occurs	wi��h		
25	kV	when	��he	duplex	LC	connec��or	
recep��acle	is	con��ac��ed.

Elec��ros��a��ic	Discharge	(ESD)	
��o	��he	Op��ical	Connec��or

GR�089 8	KV	on	��he	elec��rical	facepla��e	wi��h	
device	inser��ed	in��o	a	panel.

Elec��ros��a��ic	Discharge	(ESD)	
��o	��he	Op��ical	Connec��or

IEC6�00-4-2 �ir	discharge	of	�5	kV(min)	con��ac��		
��o	connec��or	w/o	damage

Elec��romagne��ic	In��erference	
(E�I)

�CC	Class	B
CENELEC	EN55022	Class	B
(CIS��R	22�)
VCCI	Class	�

Sys��em	margins	are	dependen��	on	
cus��omer	board	and	chassis	design.

Immuni��y Varia��ion	of	IEC		6�000-4-3	 No	bi��	error	a��	�0V/m,	�0�Hz		
��o	�G	w/o	chassis	enclosure

Laser	Eye	Safe��y	and	
Equipmen��	Type	Tes��ing

US	�D�	CDRH	�EL	Class	�
US2�	C�R,	Subchap��er	J	per	��aragraphs	�002.�0	and	
�002.�2.

(IEC)	EN60825-�:	�994	+	���+�2
(IEC)	EN60825-2:	�994	+	��
(IEC)	EN60950:	�992	+	��	+	�2	+	�3	+	�4	+	���

CDRH	cer��ifica��ion	#		9720�5�-072
TUV	cer��ifica��ion	#	R7207�4��

Componen��	Recogni��ion Underwri��ers	Labora��ories	and	Canadian	S��andards	
�ssocia��ion	Join��	Componen��	Recogni��ion	for		Infor-
ma��ion	Technology	Equipmen��	Including	Elec��rical	
Business	Equipmen��

UL	file	#	E�73874
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Immunity
The	��ransceivers	have	a	shielded	design	��o	provide	excel-
len��	 immuni��y	 ��o	 radio-frequency	elec��romagne��ic	fields	
which	may	be	presen��	in	some	opera��ing	environmen��s.		

Electromagnetic Interference (EMI)
�os��	 equipmen��	 designs	 using	 ��he	 ��BR-720���DZ	 are	
subjec��	 ��o	 ��he	 requiremen��s	 of	 ��he	 �CC	 in	 ��he	 Uni��ed	
S��a��es,	CENELEC	EN55022	(CIS��R	22)	 in	Europe	and	VCCI	
in	Japan.	 	The	me��al	housing	and	shielded	design	of	��he	
��BR-720���DZ	 minimizes	 E�I	 and	 provides	 excellen��	
E�I	performance.

Eye Safety
The	��BR-720���DZ	��ransceivers	provide	Class	�	eye	safe-
��y	 by	 design.	 	 �vago	Technologies	 has	 ��es��ed	 ��he	 ��rans-
ceiver	 design	 for	 regula��ory	 compliance,	 under	 normal	
opera��ing	 condi��ions	 and	 under	 single	 faul��	 condi��ions.		
See	Table	2.	

Flammability
The	��BR-720���DZ	is	complian��	��o	UL	94V-0.

Caution
The	 ��BR-720���DZ	 con��ains	 no	 user	 serviceable	 par��s.		
Tampering	 wi��h	 or	 modifying	 ��he	 performance	 of	 ��he	
��BR-720���DZ	 will	 resul��	 in	 voided	 produc��	 warran��y.		
I��	 may	 also	 resul��	 in	 improper	 opera��ion	 of	 ��he	 ��BR-
720���DZ	 circui��ry,	 and	 possible	 overs��ress	 of	 ��he	 laser	
source.		Device	degrada��ion	or	produc��	failure	may	resul��.	
Connec��ion	of	��he	��BR-720���DZ	��o	a	non-approved	op-
��ical	source,	opera��ing	above	��he	recommended	absolu��e	
maximum	condi��ions	may	be	considered	an	ac��	of	modi-
fying	 or	 manufac��uring	 a	 laser	 produc��.	 	 The	 person(s)	
performing	such	an	ac��	is	required	by	law	��o	recer��ify	and	
reiden��ify	 ��he	 laser	 produc��	 under	 ��he	 provisions	 of	 U.S.	
2�	C�R	(Subchap��er	J)	and	��he	TUV.

Ordering Information
��lease	 con��ac��	 your	 local	 field	 sales	 engineer	 or	 one	 of	
�vago	 Technologies	 franchised	 dis��ribu��ors	 for	 order-
ing	 informa��ion.	 	 �or	 ��echnical	 informa��ion,	 please	 visi��	
�vago	 Technologies’	 WEB	 page	 a��	 www.avago��ech.com	
or	 con��ac��	 �vago	Technologies	 Semiconduc��or	 ��roduc��s	
Cus��omer	 Response	 Cen��er	 a��	 �-800-235-03�2.	 	 �or	 in-
forma��ion	rela��ed	��o	����	�S�	documen��a��ion	visi��	www.
xfpmsa.org

For product information and a complete list of distributors, please go to our web site: www.avagotech.com
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