RoHS compliant
1550 nm Single-mode XENPAK Transceiver
10GBASE-ER(Ethernet)

)\
areé

Features

40 km Transmission Distance

Cooled 1550nm EA-DFB Transmitter and
APD Receiver

XAUI Electrical Interface: 4 Lanes

@ 3.125Gbit/s

Hot Z-Pluggable

SC-Duplex Optical Receptacle

MDIO, DOM Support

Comply with XENPAK MAS for ER
application with expansion to 480 km
Mechanical Footprint: 4.76 “ L x 1.42”
x 0.46” H

Operating Case Temperature: 0 to 70 °C

Description Perfomance
The CL-XENPAK-10GB-ER is a hot pluggable in the
zdirection o |EEE 802.3ae-2002
and used typical Ethernet and IP router e XENPAK MSA Release 3.0
line card equipment supporting LAN and MAN point e |EC 60825-1/ 60825-2
to point applications. e FDA CDRH21CFR 1040.10
e OP8K-S40-15-C data link up to 40km in
The CL-XENPAK-10GB-ERA40 is a fully integrated ¢ 9/125um single mode fiber.

10.3125Gbit/s optical transceiver module that
consists of a 10.3125Gbit/s optical transmitter and
receiver, XAUI interface, Mux and Demux with clock
and data recovery (CDR). This uses a 1550nm
EADFB

Laser Diode and APD to achieve 40km over
standard single mode fiber

Ordering Information

Model Number Wavelength TX Power Receiver Sensitivity Reach
dBm dBm
CL-XENPAK-10GB-ER40 1550nm 0.5~-8.5 -0.5~-14.4 40km
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Optical Characteristics

Table 1. Optical Characteristics

No. | Parameters Symbaols Min. Tvp. | Max. Unit | Remarks
1 | Center Wavelength AC 1540 1330 | 1560 nm
2 | Signaling speed - 103125 | - Ghit/s
Signaling speed
3 | vanation from -100 - +100 ppm
nominal
y | Optical modulation oMA | -52 - dBm | Notel
amplitude
3 Optical Output Power Pr -1 - +3 dBm | Average
6 | Optical Waveform - Figure 13 -
7 b:ldc Mm.ie _ Sr 30 - - dB Average
Suppression Ratio
& | Extinction Fatio E: 8.2 - - dB
Off Transmit Power Post - - -30 dBm | Average
1o | Opucal Output Tryors i i 100 | ps | Figurelo
turn-off Time
11 iﬁﬁr SENSIEVILY | oM Armin [ -21 i 7 | dBm
12 | Recerver Overload B +0.5 - - dBm | Average
13 | Receiver Return Loss Ro 12 - - dB Average
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Electrical Performance

Table2. Power Supply Characteristics

No. | Parameter Symbol | Min. | Typ. | Max. | Unit | Remarks
1 Supply Voltage Ve 3135 | 3300 | 3465 \'
2 Supply Voltage Ve 1.152 | 1.200 | 1.248 \'
3 Supply Current Icct - - 14 A +33V
4 Supply Current [cc - - 1.7 A APS
3 Power Consumption Pos - - 4.0 W
6 EDWEI supply stabilization TDF i ) 500 s Figure 7
fume
7 Initialization Time Tnar - - 3 5 Figure 7
B RESET Assert Tune TRESET 1 - - ms Figure 9
9 ;I;d;;me afterising edgeof | o 0| sp0 | - _ ms | Figure 9
Table 3. XAUI Driver Characteristics
No. | Parameter Symhbol | Min. | Typ. | Max. | Unmit | Remarks
1 Baud Rate - 3125 - Ghbit/s
2 Baud Fate Tolerance -100 - +100 | ppm
AC.
3 | Dafferential Amplitude 800 - 1600 | mVrr | near-end
value
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Table4. 1.2VCMOS Interface Characteristics

No. | Parameter Symbol | Min. | Typ. | Max. | Unit | Remarks
1 | Baund Rate - 3.125 - Ghit/s
2 Baud Eate Tolerance -100 - +100 | ppm
3 | Dafferential Amplitude 200 - 1600 | mVpp AC
No. | Parameter Symbel | Min. | Typ. | Max. | Unit Remarks
1 Input High Voltage VH 0.84 - 1.5 v
2 [nput Low Voltage VI -03 - 036 W
3 | Input Pull-down Current I 20 40 120 wA Vih=12V
4 | Output High Voltage Vou 1.0 - - Vv Pull-up=10k
5 | Output Low Voltage VoL - - 0.2 A" ohm to 1.2V
6 | Pull up Resistance Reast 10 - 22 k Figure 8
ohm
7 | Capacitance Crasi - - 10 pF Figure 8
8 | Load Capacitance CLoad - - 320 pF Figure 8
Table5. MDIO Bidirectional Interface Characteristics
No. | Parameter Syvmbel | Min. | Typ Max. | Umt | Remarks
1 | Input High Voltage VM 0.84 - 1.5 V
2 | Input Low Voltage Vimm -0.3 - 0.36 W
3 | Output High Voltage VorM 1.0 - 15 A"
4 | Output Low Voltage VoLm -0.3 - 02 W
3 | Pull up Resistance Rapio 200 - T\?te Ohm | Figure 3
6 | MDC min high/low time T Tou 160 - - ns Figure 3
7 | MDC Frequency 1/Tce TBD - 2.5 MH=z
& | Setup time Tors 10 - - ns Figure 3
9 | Hold time ToiH 10 - - ns Figure 3
MDIO output delav after :
10 | risinge dgepﬂ e Tep 0 ; 300 | ns | Figure 4
12 | Input Capacitance Ci - - 10 pF Figure 5
13 | Bus Loading CL - - 470 pF Figure 5

Note 1 : The maximum value of Rmpio depends on bus loading(CL) , input capacitance(Ci), and MDC

frequency(1/Tck).

1
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0 GND 1 GND
60  GND 2 GND

68  RESERVED 3 GND

67  RESERVED s RESERVED
66 GND 5 33y

65  TXLANE3 6 33V

64  TXLANEH+ 7 APS

63 GND g APS

62 TXLANE 5 LASI

61  TXLANE} 10 RESET

60  GND T VEND SPECTFIC
59 TXLANEIL 12 TX ON/OFF
58 TXLANEL+ 13 RESERVED
57 GND 14 MOD DETECT
56  TXLANED 13 VEND SPECTFIC
55 TXLANEO+ 16 VEND SPECTFIC
54 GND 17 MDIO

53 GND 18 MDC

51 GND 19 PRTADY

51  RXLANE3 20 PRTAD3

50 RXLANE3+ 2 PRTAD?

9  GND 2 PRTADI

48 RXLANE 3 PRTADO

47  RXLANEM 24 VEND SPECTFIC
6 GND 5 APS SET

45 RXLANEI 26 RESERVED
4  RXLANEL+ 27 APS SENSE
13 GND 58 APS

2 RXLANED 20 APS

41 RXLANEOG+ 30 33V

%  GND 31 33V

3  RESERVED 33 RESERVED
32 RESERVED 13 GND

37 GND 14 GND

3  GND 35 GND
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Figure 1 XENPAK Pin Configuration

Pin # Symbol 'O Logic Description Notes
1 GIND I Supply Electrical ground
2 GIND I Supply Electrical ground
3 GIND I Supply Electrical ground
4 RESERVED - - Reserved
5 33V I Supply Power
6 33V I Supply Power
7 APS I Supply Adaptive Power Supply
8 APS I Supply Adaptive Power Supply
: Link Alarm Status Interrupt.
? LASI O [ Open Drain 10-22k ohm pull up on hoft.
10 RESET I| oo | TXOFF when MDIO RESET
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1 VEND SPECTFIC | - ) Vendor Specific Pin. Leave
unconnected.
2 / 2V ansmi f
12 TX ON/OFF I CLIOS Transmitter OIN/OFF
13 EESEEVED - - Beserved
: Pulled low nside module
14 MOD DETECT O - through 1k ohm
15 VEND SPECTFIC ) ) Vendor Specific Pin. Leave
unconnected.
16 VEND sPECTFIC | - ] Vendor Specific Pin. Leave
unconnected.
17 VIDIO 1O Open Management Data IO
Drain
: 12V Management Data Clock
18 MDC I CMOS
12V Port Address bit 4 (Low=0)
19 PETAD4 I CMOS
12V Port Address bit 3 (Low=0)
20 PRTADS I N :
CMOS
12V Port Address bit 2 (Low=0)
7 7 w £
21 PETAD? I CMOS
12V Port Address bit 1 (Low=0)
73 W .
22 PETADI I CMOS
o 12V Port Address bit 0 (Low=0)
23 PETADD I CMOS
24 VEND SPECTFIC | - ) Vendor Specific Pin. Leave
unconnected.
25 APS SET o i Feedback cutput for APS
o Eeserved for Avalanche
2 RESERVED ) ) Photodiode use.
77 APS SENSE 0 Analog APS Sense Connection
28 APS I Sugply Adaptive Power Supply
29 APS I Sugply Adaptive Power Supply
1 : .| Power
30 33V I Supply

Headquarter: Website: www.carelink.com.hk
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31 33V I | Supply |Fo™er

32 RESERVED - ] Reserved

33 GND I Supply Electrical Ground

34 GND I Supply Electrical Ground

35 GND I Supply Electrical Ground

16 GND I Supply Electrical Ground

37 GND I Supply Electrical Ground

3g RESERVED _ ; Reserved

39 RESERVED _ ; Reserved

40 GINDy I Supply | Electrical Ground

i1 RY LANE 0+ 0 AC Module AT Output Lane 0+
47 BY [ANE 0. O AC Maodule HATT Output Lane 0-
43 GND I Supply Electrical Ground

44 BEX LANE 1+ 0 AC Module 3ATT Output Lane 1+
45 RY LANE 1- 0 AC Module ZATT Output Lane 1-
16 GND I Supply Electrical Ground

47 BEX LANE 7+ 0 AC Module ZATT Output Lane 2+
48 BX LANE 2- O AC Module ZATT Cutput Lane 2-
49 GND I Supply Electrical Ground

S0 R LANE 3+ O AC Module ATT Output Lane 3+
51 BY LANE 3. 0 AC Module ZAUT Cutput Lane 3-

Headquarter: Website: www.carelink.com.hk
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52 GND I Supply Electrical Groumd

53 GND I Supply Electrical Ground

54 GND I Supply Electrical Ground

53 TX LANE 0+ I AC Module ZATUT Input Lane 0+
56 TX LANE 0- I AC Module XAUT Input Lane -
57 GND I Supply Electrical Ground

58 TX LANE 1+ I AC Module KAUI Input Lane 1+
50 TX LANE 1- I AC Module XAUI Input Lane 1-
&0 GND I Supply Electrical Ground

a1 T LANE 2+ I AC hodule ZATUT Input Lane 2+
G2 T LANE 2- I AC Module XATUT Input Lane 2-
53 GMND I Supply Electrical Ground

GE TX LANE 3+ I AC Module XAUT Input Lane 3+
465 T% LANE 3- I AC Mlodule ZATUT Input Lane 3-
565 GND I Supply Electrical Ground

67 RESERVED - _ Reserved

68 RESERVED - _ Reserved

G0 GMND I Supply Electrical Ground

70 GMND I Supply Electrical Ground

Note: Case is connected to electrical ground in the module.
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Figure 2 Mechanical dimensions Refer to Table 10 for Dimensions
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DETAIL 1

Figure 3 Mechanical dimensions of End View of Transceiver
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Figure4 Mechanical dimensions of Side Elevation Transceiver
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Figure 5 Orientation Keying of TX and RX Orientation Vs PCB
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Table 7 Package Dimensions Table11 Definition of Datums

EEY VALLUE, mm /inch TOLERANCE mm | COMMENTS
Al 31.32.020 +0.20 Width of Bezel overall
Bl 2240882 020 Height of Bezel overall
1 4551.790 BASIC Distance between captive screws in "X axis
(Horizontal)
Dl 3.70.136 BASIC Datum ‘E’ to lower captive screw
El 20,75 0.817 Maximmm Extension of captive screw
F1 3601417 020 Width of Transceiver body
Gl 17.4 0683 020 Height of Transceiver body
H1 8150321 020 Datum “E’ to top of Over-hanging Ledge
Il 3.050.120 023 Datum “E’ to centerline of Transceiver PCB
Kl (121.07 4.764 REF Length of Transceiver overall minus protruding
captive screw heads
L1 5.00 0197 020 Length of captive screw from Datwm ‘D to end
of threaded end
M1 1.50.059 020 Thickness of Over-hanging Ledge
N1 380228 020 Datum ‘D’ to front of Transceiver Bezel
P1 4.070.160 Mimnmam Slot or channel formed by Interposer to
accommodate Customers PCB range. Use of an
Interposer spring is not a requirement of this
specification.
Q1 465 0.183 020 Protrusion of side flange on Transceiver Bezel
El1 7120280 020 Height of side flange on Transceiver Bezel
51 2851.181 020 Width of Transceiver slot to accommodate rail or
Customers PCB
Tl 342 0.213 BASIC Datum ‘E’ to bottom of Transceiver
Ul (11.98) 0472 REF Datum ‘E’ to top of Transceiver
V1 7920312 020 Datum “E’" to bottom of Transceiver Bezel
Wi 11,10 0437 0.20 Datum ‘B to end of protreding Transceiver PCB
Y1 102.20 4.024 +0.20 Diatum “D to Datum "B’
Z1 400157 +0.20 Datum ‘B to end of side protective shroud to
mate with EMI/Conn. Shield
AAl 300,118 £0.50 Datum ‘B’ to end of 43% chamfer
EEl (115234535 REF Length of Module from Datem ‘D7 to rear
Over-hanging Ledge
CCl 13.00.512 0.50 Datum ‘B’ to end of Over-hanging Ledge for
EMI Plating
D1 1396 0.550 BASIC Distance between captive screws in Y axis
i(Vertical)
EE1 10.0 0.394 Mininmm Datum ‘B’ end of recess for insertion clearance
FF1 1048 0.422 050 Datum “E’ to top of recess for insertion clearance
GGl 20007987 Mininmm Length of Transceiver side wall for EMI plating
HH1 .25 0.01 BASIC Datum “A’ to Datum “E’

Headquarter:

Website: www.carelink.com.hk




RoHS compliant
1550 nm Single-mode XENPAK Transceiver

10GBASE-ER(Ethernet)

LA 2921.150 010 Width of Transceiver PCB

EEK1 3.00118 NA Hole for 3mm screw Thumbscrew, tapped or
clearance

II1 2581.016 Mazinmm Length of Thumbscrew

RAl 1.250.040 Mininmm External radius or chamfer of Transceiver

EEl 1.50059 Maminomm Internal radius or chamfer on exterior flange of
Transceiver Bezel

DATUM DESCRIPTION TEANSCEIVER/LINECAED

CUSTOMERS PCE TOP SURFACE

PHYSICAT HARD STOP FOB. TEANSCEIVEER

EDGE OF TEANSCEIVEE. 5L.OT

BACE SUEFACE OF TEANSCEIVER BEZEL. SAFETY HARD STOP
TEANSCEIVER TOP SURFACE OF 5LOT ‘PU

FRONT SUBFACE OF CUSTOMERES FACEFLATE

EDGE OF TEANSCEIVEE'S PCB

LEADING EDGE OF TEANSCEIVEE PCEB

EDGE OF CUT-OUT IN CUSTOMER"S PCB

PHYSICAL HARD STOP ON CUSTOMER'S PCB

| =lm| o | | o] o fw e

Register Definition

Device Address
{Dec) Register PMAPMD 1 PC53 PHY ¥5 4
Adaress (Hex)
D000 "HAPMD Conralt PCS Controf1 PHY X5 Conlroli
D000 PAMARMD Status1 PCS Statusi 2HY X3 Statust
D000z PMAPMD Device Identiferd PCS Device [MentierD PHY XS Device identtierD
CodD0O2 PMAPMD Desice Identifert FCS Devica dentifiers PHY X2 Device Idenitflerd
Ox0004 FRAPMD Speed Ablity PLS Spead Aty PHY X5 Spesd Abllity
D000 PMAPMD Cevice In Package 235 Device In Packagel PHY X3 Device In Fackagel
D0 0aE PiMAPMD Cevice In Packagez 25 Devlce In Packages PHY X3 Devlce In Fackage2
D007 106G PMAPMD Caonfol2 PCS Conlrol2 Ressrved
D00aE 105G PMAPMD Satus2? PCE Status2 PHY XS Status2
D00as 10G PMD Transmit Cisable Resersed Ressred
TxDODA 10G PMD Recalve Signal Ok, Resered Reserved
TxDODE FPackage ientiflerd Resered Reserved
D=D10F Package kKentifier! Resersed Reserved
D001 E Resanal Resersed 106G PHY XiGXS Lane Siatus
10G PHY XGXS Test
gl Resarwal Resersed o
Canirg
Codd02D0 Resarvad 10GEASE-R PCE Satusi Reserved
CodD2 Resarvad 10GBASE-R PCE Status2 Reserved
1ERASE-R PCS Test
[xdD2z Resarved Reserved
patizm Seed Al
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1DEBASE-R PCS Test
DoD023 Resarvad Reserved
pakem Seed Al

1DEBASE-R PCS Test
D024 Resaned Resemed
patiemn Seed A2

1DGEASER PCS Test
0025 Resarves Reserved
patiern Seed A3

1DGBASE-R PCE Test
Ox002E Resarved Reserved
patzern Seed 51

1DEEAZE-R PCE Test
D027 Resaned Resemved
patem Seed 51

1DEBAZE-R PCE Test
[eD02E Resanwed Resemed
pattem Seed 52

1DEEASESR PCS Test
CD 25 Resarved Resemved
patiern Szed 53

1DEEAZE-R PCE Test
TxD02A Resaned Resemved
pattem Canirol

1DEBASE-R PCS Test
OxD033 Resanwed Resemed
patiemn Enor counter

3000 NVR ControlStatus (KENPAK Reglstar) Resarved
Tes007 - D307 0 WWR (KEMPAK Reglster) Resaned
Cx307TE- DeSDAD Customer AREA Resaned
OxEQAE - IxE105 KEIGA Specilic AreaiXEMPAR Register) Resaned

3000 RX_ALARM Contral (XENPAK Reglster) Resened

9001 TX_ALARM Control (XENPARX Reglsier) Resaned

9002 LAS| Contral {XENPAK Rieglstar) Resarved

Oc2002 R{_ALARM Status [XENPAK Reglster) Resarved

L3004 TE_ALARM Ztalus [ XENPAK Reglster) Resaned

3005 LAS] Stabus (KENPARK Reglsier) Resaned

3006 Tx_FLAG Control BHE Resaned

9007 RX_FLAG Control Bits Resaned
OxADI0 - DxA0IT Alarm and Warning Threshoiss Resarvan
QwADED - DxADES Digltal Optical Manitarng Intertace Resarved

DADEF DM Capability - Extanded Resaned

IxAT0 TE_ALARM_FLAG SitE Resaned

TxAOT1 R¥_ALARM_FLAG Bits Resaned

TeAOTd TX_WARNING FLAG Bits Resaned

TeA0TS FX_WARMNIMG_FLAG Bis Resaned

Dptional Digital Cptical Monitoring (DOM)
DxA1CO " et Cplies at Resarved
ConmtraliZiahus

Optical Connector

No. | Parameter Specifications Femarks
1 | 5C Duplex Receptacle [EC61754-4 Cptical bores
225/13.15mm
2 | SC Duplex plug IEC61754-4 Optical bores
225/13.13mm
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