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DTR-1250-SM2-LC & DTR-1250-SM2-L S

A

3.3V 2x10 LC connector SFF Gigabit Ethernet 1300 & 1550 nm

7|\

Laser Transceivers

Description

The DTR-1250-SM2-LC and DTR-1250-SM2-L S fiber
optic transceivers offer a simple and convenient way to
interface 1000BASE-L X Gigabit Ethernet boards running
at 1.25 Gbaud to single mode and multimode fiber optic
cables. In addition to option “L2" for the 5 km distance
specified in IEEE 802.3z standard, five other options with
longer distance capability with single mode fibers are
offered. In option “L 1", a 1300 nm Fabry Perot laser with
higher power and narrower spectral width and center
wavelength range is used to increase the distance to at
least 10 km. In option “L0”, an even higher power 1300
nm Fabry Perot laser is used to offer more optical power
budget. In option “H3", a 1300 nm DFB laser and a high
sensitivity receiver are used to increase the distanceto over
25 km or 30 km (assuming worst case fiber loss of 0.4
dB/km and 0.35 dB/km respectively). In option “H5”, a
1550 nm DFB laser and ahigh sensitivity receiver are used
to increase the distance to over 35 km or 40 km (assuming
worst case fiber loss of 0.3 and 0.25 dB/km respectively).
Finally, in option “H7”, a high power 1550 nm DFB laser

Absolute Maximum Ratings

Parameter

Storagedemperature

. "A"[@ption
Operatingdemperature -

"B"[Option

SupplylVoltage
InputiVoltage
OutputCurrent

Lead[Bolderingdemperature[&[Time

Symbol Minimum Maximum Units
Ty -[40 +85 °C
To -0 +85 oc

0 +0
Vee -0.5 +[6.0 \%
Vin 05 Vee Y
lo - 50 mA
- - 260°C,[10(8ec

Features

M Compliant with IEEE 802.3z Gigabit Ethernet
1000BASE-LX PMD specifications

M Distance options of 10 km, 25 km, 40 km and
70 km using DFB lasers also available

M Eye Safe (Class | Laser Safety)

M Excellent EMI & ESD protection
(optional extra EMI shield also available)

M Multi-sourced 20-pin (2x10) SFF (Small Form
Factor) package style

M Duplex LC optical connector interface

M Single +3.3 V supply & LV-PECL DATA
interface (AC coupling option also available)

M LV-TTL TX DISABLE input & RX SIGNAL
DETECT output

and an ultra high sensitivity receiver are used to increase
the distance to 70 km (assuming fiber loss of 0.2 to 0.25
dB/km). All modules satisfy Class | Laser Safety
requirements in accordance with the US FDA/CDRH and
international |EC-825 standards.

Thetransmit and receive functionsare contained in anarrow
width two-row, 20-pin (2x10) package with a Duplex LC
connector interface. The receptacle fitsinto an RJ-45 form
factor outline. The 20-pin configuration isin conformance
to a Small Form Factor (SFF) multisource agreement.

Thetransmitter and receiver DATA interface are differential
direct-coupled LV-PECL. An alternate version with AC
couplinginterfaceisalso available. AnLV-TTL Transmitter
Disablecontrol input isprovided. Thereceiver Signal Detect
output interface isalso LV-TTL.

Thetransceiver operatesfromasingle+3.3V power supply
over an operating temperature range of 0°C to +70°C and
-40°C to +85°C. The package is made of either conductive
plastic or metal for excellent EMI shielding.
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DTR-1250-SM2-LC & DTR-1250-SM2-LS

Transmitter Performance Characteristics (over Operating Case Temperature)
All parameters guaranteed only at typical data rate

Parameter Symbol Minimum Typical Maximum Units
DataRate! B - 1250 - Mb/s
L2 -11.0 - -3.0
L1 -9.0 - -3.0
Optical@utputPower? LO P, -3.0 - 0 dBm
H3,H5 -[4.0 - 1.0
H7 -3.0 - 2.0
L2 1270 1310 1355
L1,[M0mo°Cio[70°C) 1285 1310 1345
CenterWavelength L1,MO{-40°CHo[B5°C) Ae 1274 1310 1360 nm
H3 1280 1310 1335
H5,H7 1480 1550 1580
) L2 - - 4.0
SpectralWidth{RMS)? 1,00 Mruis - - >t o
SpectralWidth{-20dB) H3, 5,7 Ao - - 1.0
ExtinctionRatio PridPio 9 - - dB
DeterministiclJitter DJ - - 80 ps
RandomJitter RJ - - 147 ps
Relativellhtensity(Noise RIN - - -[120 dB/Hz

Transmitter[@utput(Eye

Compliantiwith(Eye MaskDefinedihIEEEB02.3z[Standard

!DatalfatelfangesTrom125M b/sfo[1.300M b/s. However, Someldegradationfnaybelihcurredinfoverall(performance.
M easuredi@veragelpower BoupledlihtolSinglelfrodefiber [[SM F). [For50u mior62. 5« minultimodefiber [(M M F) [peration, Theldutputpower
[i5[0.5dB [Tessiandliseasured( after [AlSinglelmodelfiber [0ffset- launchinode- conditioninglpatchléord(as[Specified INTEEE802. 3zDraft[5.0.

Receiver Performance Characteristics (over Operating Case Temperature)
All parameters guaranteed only at typical data rate

1Supplydurrentidoes(Dotlihcludeerminationtesistor [urrert.

Parameter Symbol Minimum Typical Maximum Units
Data[Rate! B - 1250 - Mb/s
Mini A —— L2,M1,[I0 -[20.0 -[23.0 -
inimumhput@pticallPower _ i i i
(102BER)? H3,H5 Prin 21.0 24.0 dBm
H7 -[23.0 -[26.0 -
MaximumhputOpticalPower (10 2BER)? Prax -3.0 - - dBm
| ) L2,M1,[I0 - - (020.0
. ncreasing
SignalDetect Lighthput H3,H5 P+ - - G21.0 dBm
Thresholds H7 - - J23.0
Decreasing(lightllhput Py -[30.0 - - dBm
SignalDetectHysteresis - 0.5 - - dB
DeterministicJitter DJ - - 170 ps
Random{Jitter RJ - - 96 ps
Wavelengthlof[Operation A 1100 - 1600 nm
Returnfloss - 12 - - dB
Electrical(3[dB uppericutoffifrequency - - - 1500 MHz
Stressed[ReceiverSensitivity CompliantiwithlEEE[802.3z[Standard
! DatalTatefangestrom125M b/sfo[1300M b/s. [However, Sormeldegradationray (helihcurrediiniover alperformance.
M easuredwith(2’- 1PRBSAt[1250Mb/s@t [1300nmiwvavelength.
Electrical Power Supply Characteristics (over Operating Case Temperature Range)
Parameter Symbol Minimum Typical Maximum Units
SupplyVoltage Vee 3.13 3.3 3.47 \%
X I - 80 120
SupplyCurrent oI mA
RX lce,rx - 75 100 “ mA
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DTR-1250-SM2-LC & DTR-1250-SM2-LS

Transmitter Electrical Interface (over Operating Case Temperature Range)

Application Notes

Transmitter: When the DATA+ input is at logic HIGH and
DATA- inputisat logic LOW, the Laser DiodeisON; and vice
versa. The transmitter is normally enabled (i.e. when the TX
DISABLE control input is not connected). When the TX
DISABLE control input voltage is higher than'V . - 1.3V, the
laser is turned off independent of the input data.

Thetransmitter incorporates an Average Power Control (APC)
loop to stahilize the transmitter average optical output power
against temperature variation. The APC loop always acts to
keep thetransmitter average optical output power at aconstant
value. Therefore, when theinput dataisall continuous* zeroes”
or al continuous “ones’, the transmitter optical output power
isaconstant level equal to thenominal average optical output

Parameter Symbol Minimum Typical Maximum Units
InputHIGHVoltage Vin VcclE1.165 - Vcc[H0.880 \%
Input OW[Voltage Vi VcclH1.810 - VecEd1.475 \%
DatalhputCurrent=HIGH Iy - - 150 uA
Datalhput[Current=IOW I 0.5 - - uA
Transmitter(DisableVoltage Vbis 2.0 - Vee \
TransmitterfEnable Woltage Ven 0 - 0.8 \
DifferentialBiasMonitorVoltage [T ,Z25°C) | Vaw:zVeu- 0.02 - 0.12 \%
DifferentiallBackFacetiMonitorVoltage Ve 0 Vewm- - 100 - mV

Receiver Electrical Interface (over Operating Case Temperature Range)

Parameter Symbol Minimum Typical Maximum Units
OutputHIGHVoltage[{LV-PECL)™ Vou VcE1.10 - VcE0.70 v
Outputl. OWVoltage [[LV-PECL)™ VoL V.95 - V.50 v
OutputtHIGHVoltage[(LV-TTL) Vou 2.4 - Vee
OutputllOWWoltage[LV-TTL) VoL 0 - 0.8
Output[Current lo - - 25 mA
WithBomhmerminated folV - E2Nolts.

Recelver: Both differential DATA+ and DATA- outputsare LV-
PECL levels requiring proper termination (see recommended
interface circuits). For optimum performance, both outputs
should be terminated in the same manner, even if only oneis
used.

The Signal Detect circuit monitors the level of the incoming
optica signal and generatesalogic LOW signa when insufficient
photocurrent is produced. If the SIGNAL DETECT output is
LV-TTL level, noterminationisrequired. If the SIGNAL DETECT
output is LV-PECL level, atermination resistor of 160 ohmsto
GND isrequired.

Pin Assignments

power (not at the“ OFF” level or at the“ ON” level). PIN FUNCTION PIN FUNCTION
Y vCC VCC 1 VPD 11 VeeTX
2 RXGND 12 TXGND
3 RXGND 13 TXISABLE
mon 4 NC 14 TD+{TXIDATAING)
10€ 200 Q 5 NC 15 TD-QTXDATAING
’_3\/1\2\/\_ BMO s AAA EMC] 6 RXGND 16 TXGND
7 VeeRX 17 BME{BIASIMONITORD)
8 SE%?%'GNAL 18 BME{BIASIMONITORS)
9 RD-QRXMATAOUT-) 19 FME{FACETIMONITORD)
— — GND —— GND 10 RD+IRXDATAIDUT+) 20 FMEIFACETIMONITORE)

21737-0283, Rev.A
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DTR-1250-SM2-LC & DTR-1250-SM2-LS

Interface circuit: Three options for

vCcC
interface circuit are shown here: two +3.3Wolt Capacitorval ueslinii F,[Resistoral uesihiohm
with DC coupling and one with AC 1[@HBoilBr
i ferritelihductor
coupling. _ ) .
The power supply line should be well- };‘70-1 ,%10 }%0-1
filtered. All 0.1 uF power supply bypass _ SOIDhm[I]ne 160
capacitors should be as close to the vl L 1, 7 Lo
i i ferritethductor
DTR transceiver module as possible. I8 l = 100 Somhmiine LV-PECL
The two front GND posts (mountm_g T10 ;0.1 i TXDE o
studs) should be grpunded to C_hasss Veas bTR.1250. 5oL o2 50ohmiline
Grqluarg)(lj. IL Cf;qass“z tC);round |se(;10t TXDISABLE —— 13 10 | RO . oa—
available, they snould be connected to SIGNALDETECT .
Circuit Ground. (seeNotebelow) | | RXDE SO@hmm”e 100 HVPECL
O
VPD . Py MOUNTING
+3.3V T WV | ! POSTS
1+ 100 | 1216
;10 ];I;Ol 7J7 Y'JY IJ7
circuitiground chassis DC coupllng
[ground
vce . .
+3.3olt CapacitoriVal uedinli F,[ResistorMal uesiinidhm
12H[doilldr )
ferritelinductor DependinglonSERDES
s
L 0.1 1£ 10 /io'l \
/% 60< [160
1[EHGoilor 500hm(ine
'—’m "T u ! PR |t G ——e
ferritelihductor i 100 LV-PECL
g - 500hmiline }
=10 ..
}J;o.l —— RCE o d
777 DTR-1250-SM2-LC- RXD+ 500@hmline
TXDISABLE — 13 s & )
S GNALIDETECT 3
(seMiotelbelow) |8 rxpg _S00Bhmiline %100 LV-PECL
It O o
VPD AN \V ) -
3.3V MOUNTING
* 1 23,6 POSTS 12,16 /
}J;lo }J;o'l J7 YJY }J7 DependingGn[SERDES
circuitlground chassis AC coupling
[ground
Ordering Information
Model{DC-coupled, EMI Distance Model{DC-coupled, EMI Distance
MetalPackage) Shield (notesOn(p.1&[3) MetalPackage) Shield (notesOn(p.1&[3)
DTR-1250-SM2-LC-L2-M NO 1000Base-LX[(5EmM) DTR-1250-SM2-LS-L2-M YES 1000Base-LX(5Em)
DTR-1250-SM2-LC-L1-M DTR-1250-SM2-LS-L1-M
DTR-1250-SM2-LC-LO-M MO Longer({10km) DTR-1250-SM2LS-LOM  'E° Longer({10%km)
DTR-1250-SM2-LC-H3-M NO 1300mmIDFBOR5EmM) DTR-1250-SM2-LS-H3-M YES 1300@mMIDFB{25[Km)
DTR-1250-SM2-LC-H5-M NO 1550mmDFB{40EmM) DTR-1250-SM2-LS-H5-M YES 1550mmDFB{40&m)
DTR-1250-SM2-LC-H7-M NO 1550BmIDFB{70&m) DTR-1250-SM2-LS-H7-M YES 1550@mIDFB{70[&m)

1. For AC-coupled modules, please add suffix “AC” to the above M odel Names.
For example, the AC-coupled version of DTR-1250-SM-L C-L 2 is DTR-1250-SM-L C-L 2-AC.
2. For Plastic Package modules, please remove suffix “M” to the above Model Names.
For example, the Plastic Package version of DTR-1250-SM-L C-L 2-M is DTR-1250-SM-L C-L2-AC-M
are DTR-1250-SM-L C-L 2 and DTR-1250-SM-L C-L 2-AC.
3. For Industrial temperature, please add suffix “A” to the above Model Names.
For example, Industrial temperature version of DTR-1250-SM2-L C-L2 and DTR-1250-SM 2-L. C-L2-AC
are DTR-1250-SM 2-L C-A-L2-M and DTR-1250-SM 2-L C-A-L 2-AC-M
4. The H3 & H7 options with “A” temperature range is only available from -25°C to +85°C.

2
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DTR-xxx-SM2-LC & DTR-xxx-SM2-LS
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Laser Safety: All transmittersare Class| Laser products per Optical Communication Products, Inc.
FDA/CDRH and | EC-825 standards. They must be operated DATE OF MANUFACTURE:
under specified operating conditions.
» P 9 MANUFACTURED IN THE USA
This product complies with
21 CFR 1040.10 and 1040.11
Meets Class | Laser Safety Requirements

Optical Communication Products, Inc.
20961 Knapp Street, Chatsworth, CA 91311, Tel.: 818-701-0164, FAX: 818-701-1468, http://www.ocp-inc.com

Optical Communication Products, Inc. reserves the right to make changes in equipment design or specifications without notice. Information supplied by Optical
Communication Products, Inc. is believed to be accurate and reliable. However, no responsibility is assumed by Optical Communication Products, Inc. for its use nor for
any infringements of third parties which may result from its use. No license is granted by implication or otherwise under any patent right of Optical Communication
Products, Inc. 5 21737-0283, Rev.A
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