DTR-622-SM-LC/LS-MR

Multi-rate OC-12/STM-4 Single mode SFF Transceivers

I\

Features

M Designed for Multi-rate OC-3 (155Mb/s) &
0OC-12 (622Mb/s) data rates

M Long Reach 1310nm (40km distance) and
1550nm (80km) as well as Intermediate
Reach (15km)

M Eye Safe (Class | Laser Safety)

M Multi-sourced 10-pin (2x5) SFF (Small Form
Factor) package style

M Duplex LC optical connector interface
M Excellent EMI & ESD protection

M Single +3.3V power supply &
LV-PECL DATA interface

Description

TheDTR-622-SM-LC-MR and DTR-622-SM-L S-MR fiber
optic transceivers offer a simple, convenient way to
interface PCBs to single mode fiber optic cables. These
multi-rate transceivers are designed with performance
versionsthat arefully compliant with SONET/SDH standards
for OC-12/STM-4 data rate for Short Reach (12/2 km),
Intermediate Reach (21/15 km) and Long Reach
(42/40 km and 85/80 km) specifications. The modules also
operatedown to OC-3/STM-1 datarate. All modul es satisfy
Class | Laser Safety requirements in accordance with the
USFDA/CDRH and international |EC-825 standards.

Thetransmit and receivefunctionsare contained in anarrow
width two-row, 10-pin (2x5) package with a Duplex LC
connector interface. The receptacle fitsinto an RJ-45 form
Absolute Maximum Ratings

Parameter
Storagedemperature

Operating[Case | "A"[bption
Temperature | "B"Option

SupplylVoltage

InputiVoltage

OutputCurrent
Lead[Bolderingdemperature[&[Time

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

-5 +0
Vee +6.0 v
Vin 0 Vee \%
lo - 50 mA
260°C,[10[8ec

M Option for LV-TTL or LV-PECL SIGNAL
DETECT output

factor outline. The 10-pin configuration isin conformance
to a Small Form Factor (SFF) multisource transceiver
agreement.

The transmitter incorporates a highly reliable 1300 nm or
1550 nm InGaAsP Laser and adriver circuit which converts
LV-PECL data to light. A LV-TTL Transmitter Disable
control input is also provided. The receiver features a
transimpedance amplifier 1C with internal AGC for high
sensitivity and wide dynamic range. The Signal Detect
status output can be either LV-TTL or LV-PECL.

Thetransceiver operatesfromasingle+3.3V power supply
over an operating temperature range of - 5°C to +70°C or
- 40°C to +85°C (“A” option). The package is made of
metal for excellent EMI shielding
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OC-12/STM-4 LC Single Mode Transceiver: DTR-622-SM-LC/LS-MR

Transmitter Performance Characteristics (over Operating Case Temperature)

Parameter Symbol Minimum Typical Maximum | Units
DataRate B 155 622 700 Mb/s
Average[Opticall@utputPower HP1 -3.0 1.0 +2.0
(coupledlintolSingle ode Po dBm
fiber),B0%dutyldycle L3 -15.0 -d1.0 -8.0
SRR&MOR 8.2 - -
Extinction[Ratio PhidPio dB
LR1&IR2 10 - -
SRI{Short(Reach) 1261 1310 1360
1274 1310 1356

IR[{IntermediateReach)

CenterWavelength? Ac 1293 1310 1334 nm
LR1[{LongReach[1310[mm) 1280 1310 1335
LR2[{LongReach[1550mm) 1480 1550 1580
SpectralWidthTRMS)? SRiShortReach) N - - 20
IR@IntermediateReach) - - 250r4.008 | nm
SpectrallWidth[{-20dB) LR1&IR2 My - - 1.0
SideMode[Suppression[Ratio | LR1R&MR2 MR 30 - - dB
Optical[@utput[Eye | CompliantiwithTelcordia[GR-253-CORE[and OTU-TIRecommendation[G.957

For ongMReachVersion[{L R1[& [ R2) [Ithelirodulesareotfullydompliart ilvith BON ETIDC- 3/STM - 1 [SpecificationsTor [@utput(power.
2For[IntermediatefReachersion, FhelCenterWavelengthlis@ither 1274nmizx 1, <[1356nmToriMpyg=2.50m
(I IOr 21293nms A, < [A334nmfor (M qyg= [4.0nm

Receiver Performance CharacteristicS (over Operating Case Temperature)

Parameter Symbol Minimum Typical Maximum Units
DataRate B 155 622 700 Mb/s
Receiver[Bensitivity {10 BER)*? Pmin -[28.0 -31.0 - dBm
MaximumOhput@pticalower{10°BER)! P max -[7.0 0 - dBm
SignalDetect IncreasingLightlhput Psg+ - - E28.0 dBm
Thresholds DecreasingLightdhput Py -[45.0 - E|
SignalDetectHysteresis - 0.5 15 - dB
SignaletectTiming | IncreasingLightnput [ - - 100
Delay Decreasinglightdhput teg. - - 100 “e
Wavelengthlof[Operation A 1100 - 1600 nm

1SpecifiedihAverageOptical InputPower @ndEneasured@t [155M b/s& [622M b/sznd [1.300nm{1550nmifor 1L R2) Mvavelengthvith (21 PRBS.
2ForLongReach[{L R1& [ R2), FhelnodulesremotFully @ompliantvith(BON ET D C- 3/STM - 1 $pecificationsTorSensitivity.

Laser Safety: All transmitters are Class | Laser products
per FDA/CDRH and IEC-825 standards. They must be
operated under specified operating conditions.

Optical Communication Products, I nc.
DATE OF MANUFACTURE:

MANUFACTURED IN THE USA
This product complies with
21 CFR 1040.10 and 1040.11
Meets Class | Laser Safety Requirements

2 21737-0375, Rev. B
06-12-2003



OC-12/STM-4 LC Single Mode Transceiver: DTR-622-SM-LC/LS-MR

Transmitter Electrical Interface (over Operating Case Temperature Range)

Parameter Symbol Minimum Typical Maximum Units
InputHIGHVoltage Vin VecE1.165 - V¢c[E0.700 Y
InputlOW[Voltage Vi VcH1.950 - VecE1.475 \Y
Transmitter(DisableVoltage Vbis VecH1.3 - Vee \%
Transmitter(Enable[Woltage Ven 0 - 0.8 \%

Receiver Electrical Interface (over Operating Case Temperature Range)

Parameter Symbol Minimum Typical Maximum Units
OutputMIGHVoltage{LV-PECL)* Vou V.10 - VccHD.90 \
OutputllOWVoltage[{LV-PECL)! VoL VcclH1.84 - VccH1.60 \
OutputIGHVoltage{LV-TTL) Vou 2.4 - Ve
Outputl OW[Voltage[{LV-TTL) VoL 0 - 0.8
Output[Current lo - - 25 mA

IWithB0Q Herminated oV E2Nolts.

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 loc re - 70 100

supplyBurrentdoesotihcludeerminationfesistor Gurren.

Pin Assignments

PIN FUNCTION LOGICFAMILY
1 RXGND -
2 VecRX -

3 SDRXGIGNALMDMETECT) LV-TTLULV-PECL

4  RD-IRXDATAUTE) LV-PECL
5 RD+{RXIDATADUTE) LV-PECL
6 VcecTX -

7 TXIGND -

8 TXMDISABLE LV-TTL
9  TD+ITXDATAINE) LV-PECL
10 TD-QTXDATAING) LV-PECL
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OC-12/STM-4 LC Single Mode Transceiver: DTR-622-SM-LC/LS-MR

Application Notes

Transmitter: When the DATA+ input is at logic HIGH and
DATA- input isat logic LOW, the Laser Diodeis ON; 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 voltageis higher than V- 1.3V, the
laser isturned off independent of theinput data. Thetransmitter
has two options for input termination. With “MS” and “M SE”
versions, thetransmitter input interfaceis standard LV-PECL (i.e.
normal resistor termination needs to be provided by the end
user). Withthe“M” and “ME” version, aninternal differential
100 ohm resistor termination isprovided at thetransmitter input
interfacefor convenience (seecircuit diagrams below.)

Thetransmitter incorporates an Average Power Control (APC)
loop to stabilize the transmitter average optical output power
against temperature variation. The APC loop aways acts to
keep the transmitter average optical output power at a constant
value. Therefore, when theinput dataisall continuous* zeroes’
or al continuous “ones’, the transmitter optical output power
isaconstant level equal to the nominal average optical output
power (not at the“ OFF” level or at the“ON” level).

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
optical signal and generates a logic LOW signal when
insufficient photocurrent isproduced. If the SSIGNAL DETECT
outputisLV-TTL level, noterminationisrequired. If the SIGNAL
DETECT output isLV-PECL level, atermination resistor of 160
ohmsto GND isrequired.

I nterfacecircuit: The power supply lineshould bewell-filtered.
All 0.1 uF power supply bypass capacitors should be as close
tothe DTR transceiver module as possible. Thetwo front GND
posts (mounting studs) should be grounded to Circuit Ground
or Chassis Ground. The Transmitter has internal 50 ohm
termination (seeinterfacecircuits).

Internal Termination (for “M” & “ME” version)
\/ +3.3olt ) )
CapacitorMal uesihid F,[Resi storiral uesihiohm
12 H[goillOr
ferritelhductor
[ (K]
+
]%0.1 ]5;10 791;0.1
160 160
1z HiGoillor . 2 o | ™o+ 50@hmline
ferrite (hductor I N—
+ %100 LV-PECL
= 10 0.1 % TXDE 50@hmline
A o O \
7
10
777 /J;
- -SM-LC- 50@hmline
DTR-622-SM-LC-MR RXD+
5 L
TXIDISABLE 8
RXD 506hmiine 100 | LV-PECL
4 “ E ,‘ O
SIGNALIDETECT 3
GND
7 POSTS
160 160
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OC-12/STM-4 LC Single Mode Transceiver: DTR-622-SM-LC/LS-MR

\/ +3.300lt

1 HIgoillor

ferritelihductor

External Termination (for “MS” & “MSE” version)

Capacitoral uesihid F,[Resi stor Mal uesih[ohm

1 l0.1
7

ik 1+

10 10.1
A

160 160
1gHGoilor 2 9 | o+ 50@hmline
ferrite ﬁductor I 6 N——
+ 100 LV-PECL
=10 0.1 500hmline
o fa )
;J; 10 [txpg S/
777
DTR-622-SM-LCMR | pype  onmiline
5 7
TXDISABLE —1 8
50mhmiine 100 | LV-PECL
RXDH
4 |V —— 9
S GNALDETECT —13
GND
7 POSTS 1 160 160
Package without
EMI shield (LC) [;‘25‘7“]
Ly _|_—
T 2q =
[13.59MAX] =
535MAX =
<p> =
BRI
s kel IDHE
T - l 0
038] ]
015 TYP(X) o
o[%fg ]TYP —\ 2x Po% ]—\ 2x 4100
b—X R (xj
l N m J \
0% 1 035 |
l l P 1 N Notes:
1N ! J @' 1. Default tolerance for all
y dimensions given in inches [mm]
] L
78 778 854 XX = +0.01°
[.1670 ]nrp D.7'on ] [],7'30] 2. X, y: see Pin length option
table in ordering information
5
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OC-12/STM-4 LC Single Mode Transceiver: DTR-622-SM-LC/LS-MR

Package with EMI

. 4844
Shield (LS) Giet
- R —
1 2q “/,/,, 2
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10 Nezz:
o6 ] 7/;’, 2 1:2 [135_5;)3;0'/6}_&341[1_%'?] Notes:
1 | L ! L M2 1. Default tolerance for all
LN —& L dimensions given in inches [mm]
Xxx = +0.005"
76 x
oa1 | | O3 XX = +0.01"
8 178 a5t 2. X, y: see Pin length option
[.]dmjwp — D.7hu ] ':'.m:' table in ordering information
Package with Extended EMI
Shield (S1) [48.44]
1.907
[15.11]
e —
7 7
T 2 L2z
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J 2> |
- 5 [6.25]
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H Y > 7 o /,//’ %
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sl
l’ $ @ Y /{ 7 Notes:
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070TYP  — 700 | 730 2. X, y: see Plln Igngth optllon
table in ordering information
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OC-12/STM-4 LC Single Mode Transceiver: DTR-622-SM-LC/LS-MR

Ordering Information
DTR -622 - SM - Lx -T-Ln - D - Mpxy - MR - S1

Connector
LC : w/oEMI Shield
LS :w/EMI Shield

Temperature Range
“Blank” : -5°Cto +70°C

“A” :-40°Cto +85°C _ _
Extended Shield Option

“Blank” : NONE
“S1": Extended EMI shield

Light Output Option
HP: (-3dBmto+2dBm) for LR1or LR2 option
L3: (-15dBmto-8.0dBm)for SRor IR option

— Signal Detect Option

“Blank” : LV-TTL
Distance Option* “E" 1 LV-PECL
e ;iiglanv?ﬁediﬁrtg ir:ironﬁ?gin gth & — Transmitter Termination
“Blank” : Internal
with SONET/SDH standard *S - Externd
SR :SR-1/1-4 distance 12/2km '
IR :IR-1/S4.1 " 21/15 km? .
LR1 :LR-1/L-41 »  42/40km? — seePinLength
LR2 :LR-2/L-42 "  85/80km* OptionTable

Pin Length Option Table

Options Pinlength[{x) Postlength{y)
) Inches Millimeters Inches Millimeters
M 0.14030.010 35630250  0.125¥0.010 | 377[H0.250
-[0.005 -[0.125

M5 0.155F0.010 3.943M0.250  0.155010.010 | 3 94[HD.250
-[0.005 -0.125

M8 0.180FD.010 4.5730.250 0.18030.010 | 4.57FD0.250

These aretarget distancesto be used for classification and not for specification, per Telcordia GR-253-CORE/I TU-T Recommendation G.957
2The DTR-622-SM-Lx-T-L3-IR-Mpxy-MR modules are fully compliant with OC-12/STM-4 Intermediate Reach IR-1/S-4.1
SONET/SDH standard for distance of 21/15 km.
5The DTR-622-SM-Lx-T-HP-LR1-Mpxy-MR are fully compliant with OC-12/STM-4 Long Reach 1310 nm LR1/L-4.1 SONET/SDH
standard. They use DFB lasers to satisfy the requirement for Center Wavelength & Spectral Width.
4The DTR-622-SM-Lx-T-HP-LR2-Mpxy-MR arefully compliant with OC-12/STM-4 Long Reach 1550 nm L R-2/L.-4.2 SONET/SDH standard.
Both modules use DFB lasers. However, the DTR-622-SM-Lx-A-HP-LR2-Mpxy-MR is specified only over -25°C to +70°C.

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, I nc. reservesthe right to make changesin equipment design or specificationswithout notice. Information supplied by Optical Communication

Products, Inc. isbelieved 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.
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