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OCP@ DTR-xxx-3.3-SM-T

3.3 Volt Single Mode Transceivers (1x9 pin-out)

/1N

Features

M Single +3.3 V supply & LV-PECL data interface

M Designed for SONET/SDH OC-3to OC-12
(156 Mb/s & 622 Mb/s)

M Long Reach 1310 nm & 1550 nm as well as
Intermediate Reach

M Eye Safe (Class | Laser Safety)

M - 40°C to +85°C Operating Temperature
M Multi-sourced 1x9 package style

M Duplex SC or ST or FC connector

M Conductive Plastic or Metal packages

M Wave Solder Process Compatible

— M Signal Detect-LVTTL
Description

The DTR-xxx-3.3-SM-T fiber optic transceiversarethe  incorporates a highly reliable 1300 nm or 1550 nm
3.3V power supply versions of our standard InGaAsP Laser and a driver circuit which converts
DTR-xxx-SM fiber optic transceivers. They offer a  Pseudo Emitter Coupled Logic (PECL) datatolight. The
simple, convenient way tointerface PCBstosinglemode  receiver features a transimpedance amplifier IC with
fiber optic cables. Many performance versions are  interna AGC for high sensitivity and widedynamic range.
available which are fully compliant with SONET/SDH A Signal Detect status output isalso provided. The Signal
standards from OC-3 to OC-12 for both Long Reach  Detect output interfaceis direct-coupled LVTTL Logic.
(1310 nm & 1550 nm) and Intermediate Reach 1 transceiver operates from a single +3.3V power
spec!flcatlons_ All modulessatl_sfy Class| Laser Safety supply over an operating temperature range of 0°C to
requirements in accordance with the US FDA/CDRH 750 (“Blank” option) or - 40°C to +85°C (“A” option).
and international IEC-825 standards. The transceiver package is made of either conductive
The transmit and receive functions are contained in a  plastic (Duplex-SC version) with blue color or metal
single one-row, 9-pin (1x9) packagewithaDuplex SCor ~ (FC and ST version) for excellent EMI shielding.

ST or FC connector interface. The transmitter

Absolute Maximum Ratings

Parameter Symbol Minimum Maximum Units
Storage Temperature Tg -40 + 85 °C
Operating Case Temperature il opt?on Top 40 + 8 °C

"B" option 0 +70
Supply Voltage Vee 0 +5.0 \%
Input Voltage Vin 0 Vee \%
Output Current lo - 50 mA
Lead Soldering Temperature & Time - - 260°C, 10 sec
Optical Communication Products, Inc.
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OC-3/STM-1 Single Mode Transceiver: DTR-156-3.3-SM-T
Transmitter Performance Characteristics (over Operating Case Temperature)

Parameter Symbol | Minimum Typical Maximum | Units
Data Rate B 50 156 300 Mb/s
Average Optical LO -5.0 -3.0 0
Output Power L1 -8.0 -5.0 -2.0
(coupled into single Po dBm
mode fiber), L2 -12.0 -8.0 -5.0
50% duty cycle L3 -15.0 -11.0 -8.0
Extinction Ratio P /P 10 - - dB
IR (Intermediate Reach) 1261 1310 1360
Center Wavelength LR1 (Long Reach 1310 nm) Ac 1270 1310 1360 nm
LR2 (Long Reach 1550 nm) 1480 1550 1580
Spectral Width (RMS) LR1 & R AV IS - - 3
nm
Spectral Width (-20 dB) LR2 Moo - - 1
Side Mode Suppression Ratio | LR2 SMSR 30 - - dB
Optical Rise and Fall Time (10% to 90%) t - 1 2 ns
Optical Output Eye | compliant with Telcordia GR-253 and ITU-T Recommendation G.957
Receiver Performance Characteristics (over Operating Case Temperature)
Parameter Symbol | Minimum Typical Maximum | Units
Data Rate B 50 156 266 Mb/s
Receiver Sensitivity R P -29.0 -31.0 - dBm
(10'°BER)* LR1 or LR2 in -34.0 -36.0 -
Maximum Input Optical Power (101° BER) ! Prnax -7.0 0 - dBm
Sional Detect Increasing IR P - - -31.0
ignal Detec Light Input LR1 or LR2 al - - -340 | dBm
Thresholds - -
Decreasing Light Input Ps- -45.0 - -
Signal Detect Hysteresis - 1.0 - - dB
Signal Detect Increasing Light Input [P - - 100 us
Timing Delay Decreasing Light Input teg. - - 100
Wavelength of Operation A 1100 - 1600 nm
1 Specified in Average Optical Input Power and measured at 1300 nm wavelength (1550 nm for LR2 option) with 2°-1 PRBS.
The Receiver Sengitivity is specified at 156 Mb/s with a minimum eye opening of 1.3 ns.
Ordering Information
DTR-156-3.3-SM-XX-T-Ln-DR-T
'
| |— Distance Option
Receptacle Temperature Range Light Output Option  Specifiesthe range for Center Wavelength &
Blank: SCReceptacle  Blank: 0°Cto +70°C LO: -3dBm(typ.) Spe.ctral Width to be compliant
S-I- : S-I- Receptmle A - 4ooc to +850C L1 - 5dBm (typ) W|th $NET/S:)H Standard
FC :FCReceptacle L2: -8dBm(typ.) IR :IR-1/S41 21/15km
L3: - 11dBm (typ.) LR1 :LR-1/L-41 50/40 km
LR2 :LR-2/L-42 " 100/80 km
NOTES
1. The DTR-156-3.3-SM-xx-T-L 3-IR-T modulesare fully compliant with OC-3/STM-1 Intermediate Reach / S-1.1 standard.
2. TheDTR-156-3.3-SM-xx-A-L0O-LR1-T & DTR-156-3.3-SM-xx-L 0-LR1-T modulesarefully compliant with OC-3/STM-1 Long Reach
1310 nm/ L-1.1 standard.
3. The DTR-156-3.3-SM-xx-A-L0-LR2-T & DTR-156-3.3-SM-xx-LO-LR2-T arefully compliant with OC-3/STM-1 L ong Reach 1550 nm/
L-1.2 standard. Both modules use DFB lasers. However, the DTR-156-3.3-SM-xx-A-LO0-L R2-T is specified only over - 25°C to +70°C.
4. The LR2 options are available only with DFB lasersand L0 optical output power level.
5. These aretarget distancesto be used for classification and not for specification, per ITU-T Recommendation G.957.
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OC-12/STM-4 Single Mode Transceiver: DTR-622-3.3-SM-T
Transmitter Performance Characteristics (over Operating Case Temperature)

Parameter Symbol Minimum Typical Maximum Units
Data Rate B 50 622 700 Mb/s
Average Optical HP -3.0 -1.0 +2.0
Output Power LO -5.0 -30 0
(poupled into single mode L1 Po -8.0 -5.0 -2.0 dBm
flboer), L2 -12.0 -8.0 -5.0
50% duty cycle L3 ~15.0 ~11.0 “8.0
SR & IR 8.2 -
Extinction Ratio Pri/ Pio dB
LR1 & LR2 10 - -
SR (Short Reach) 1261 1310 1360
. 1274 1310 1356
1 IR (Intermediate Reach)
Center Wavelength Ac 1293 1310 1334 nm
LR1 (Long Reach 1310 nm) 1280 1310 1335
LR2 (Long Reach 1550 nm) 1480 1550 1580
SR (Short Reach) - 4.0
Spectral Width (RMS)? AJ - 25
P ( ) IR (Intermediate Reach) RIS 20 nm
Spectral Width (-20 dB) LR1 & LR2 Algo - 1.0
Side Mode Suppression Ratio | LR1 & LR2 SMSR 30 - dB
Optical Rise and Fall Time (10% to 90%) tr te - 0.5 1.0 ns
Optical Output Eye | compliant with Telcordia GR-253 and ITU-T Recommendation G.957
1 For Intermediate Reach version, the Center Wavelength is either 1274 nm < A, < 1356 nm for Adgys < 2.5 nm
or 1293 nm < A, < 1334 nm for AdAgys < 4.0 nm.
Receiver Performance Characteristics (over Operating Case Temperature)
Parameter Symbol Minimum Typical Maximum Units
Data Rate B 50 622 700 Mb/s
Receiver Sensitivity (10° BER) * Prin -28.0 -31.0 - dBm
Maximum Input Optical Power (1071° BER) * Prax -7.0 0 - dBm
Signal Detect Increasing Light Input P+ - - -29.0 dB
m
Thresholds Decreasing Light Input Py -450 - -
Signal Detect Hysteresis - 0.5 15 - dB
Signal Detect Timing | Increasing Light Input teds - - 100 us
Delay Decreasing Light Input te - - 100
Wavelength of Operation A 1100 - 1600 nm

1 Specified in Average Optical Input Power and measured at 622 Mby/s and 1300 nm wavelength (1550 nm for LR2 option) with 223-1 PRBS.

Ordering Information
DTR-622-3.3-SM-XX-T-Ln-DR-T_ _
I I Distance Option
| specifies the range for Center Wavelength &

Receptacle Temperature Range h'g_ht_(l)gg)rl:]t(?pt;on Spectral Widith to be compliant
Blank: SCReceptacle  Blank: 0°Cto +70°C |0 -5 cmmm (typ') with SONET/SDH standard
ST :STReceptacle A :-40°Cto +85°C : q Yp. SR :SR-1/1-4 distance 12/2km
- L1 -5dBm(typ.) IR :IR1/S41 21/15km
FC :FCReceptacle _
L2: -8dBm(typ) LR1 :LR-1/L-41 42/40km
NOTES L3: - 11dBm (typ.) LR2 :LR-2/L-42 ” 85/80 km

1. The DTR-622-3.3-SM-xx-T-L3-IR-T modulesarefully compliant with OC-12/STM-4 Intermediate Reach / S-4.1 standard.

2. The DTR-622-3.3-SM-xx-T-HP-LR-T modulesarefully compliant with OC-12/STM-4 Long Reach 1310 nm/ L-4.1 standard.
They use DFB lasers to satisfy the requirement for Center Wavelength & Spectral Width.

3. The DTR-622-3.3-SM-xx-T-HP-LR2-T modules are fully compliant with OC-12/STM-4 Long Reach 1550 nm/ L-4.2 standard.
Both modules use DFB lasers. However, the DTR-622-3.3-SM-xx-A-HP-LR2-T is specified only over - 25°Cto +70°C.

4. The LR1 & LR2 options are available only with DFB lasers and HP optical output power level.

5. These aretarget distancesto be used for classification and not for specification, per ITU-T Recommendation G.957.

3 21738-0008, Rev.A
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DTR-xxx-3.3-SM-T
Transmitter Electrical Interface (over Operating Case Temperature Range)

Parameter Symbol Minimum Typical Maximum Units
Input HIGH Voltage Viy Ve - 1.165 - Ve - 0.700 \%
Input LOW Voltage Vi Ve - 1.950 - Ve - 1.475 \YJ
Data Input Current - HIGH Iy - - 350 UA
Data Input Current - LOW I - - 250 UA

Receiver Electrical Interface (over Operating Case Temperature Range)

Parameter Symbol Minimum Typical Maximum Units
Output HIGH Voltage (DATA) Von Vce - 1.165 - Ve - 0.70 \%
Output LOW Voltage (DATA) VoL Vce - 1.950 - Vce - 1.50 Y,
Output HIGH Voltage (SIGNAL DETECT) Vou 24 - Vee \Y
Output LOW Voltage (SIGNAL DETECT) VoL 0 - 0.8 \Y
Output Current (DATA) lo - - 25 mA

Electrical Power Supply Characteristics (over Operating Case Temperature Range)

Parameter Symbol Minimum Typical Maximum Units
Supply Voltage Vee 3.13 3.3 3.47 Vv
X I - 110 130
Supply Current * Lo mA
RX lec e - 70 100 mA

1 Suypply current does not include termrination resistor currert.

Application Notes

Transmitter: Whenthe DATA+ inputisat logicHIGH and  bewell-filtered. All 0.1 «F power supply bypass capacitors
DATA-inputisat logicLOW, theLD isON; andviceversa.  should beasclosetothe DTR transceiver module aspossible.
In single-ended applications, the unused input pinshouldbe  The two front GND posts should be grounded to Circuit

biasedto V. - 1.29 V.

Ground or Chassis Ground. The termination resistors for

The transmitter incorporates an Average Power Control ~ the Transmitter shoul_d be (_:l ose to the DTR _transceiver
(APC) |oop to stabilize the transmitter average optical output module. The termination resistors fqr the R.ecewer. should
power against temperature variation. The APC loop alway's be closeto the PHY or SERDES device (which receivesthe

actsto keep the transmitter average optical output
power at a constant value. Therefore, when the
input data is all continuous “zeroes” or al
continuous “ones’, the transmitter optical output
power is a constant level equal to the nominal
average optical output power (not at the “ OFF”
level or at the“ON” level).

Receiver: Both differential DATA+ and DATA-
outputsare PECL levelsrequiring termination (50
ohmsto V. - 2 volts or 160 ohms to GND is
recommended). For optimum performance, both
outputs should beterminated in the same manner,
even if only oneis used.

The Signal Detect circuit monitors the level of
the incoming optical signal and generatesalogic
LOW signa when insufficient photocurrent is
produced. The SIGNAL DETECT output is
LVTTL and do not need any termination.

I nterface circuit: The power supply line should
21738-0008, Rev.A
5-10-02

DATA outputs from the Receiver).

+3.3volt Capacitor valuesin uF, Resistor valuesin ohm
™ 1 Llo:
1 uH coil or 73;7 :
ferrite inductor
791-70.1 ]£10 ]jt;o.l
?130 %130 130130
5
SIGNAL 4 8 TXD+
DETECT 7 . ¢ . D
DTR-xxx-3.3-SM
2 ] ] € RXD+
1 uH coil or 3 € € € RXD -
d L L 4 6
ferrite inductor
GND
=10 0.1 9 POSTS 1 82 %82 %82 EBZ
777 /]7 }J7 }J7 IJ'I 77 7T 777 777
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DTR-xxx-3.3-SM-T

Duplex SC Receptacle Package e Pin Assignments
L t i
aiirrrmmoT PIN FUNCTION
125 MINJ___ 500 |
e fe7o 1 |RX GND
L1000 365 2 |RD+ (RX DATA OUT +)
[25.40] [9.271 ‘_[égos?a]_’
3 |RD- (RX DATA OUT -)
U U - e T GLS 4 |SD (RX SIGNAL DETECT)
050 14,4417 " 13001 [15.871
]:I_r[l.eﬂ j EJ ‘ 5 VCCRX
1.540 MAX T | = =1 [
[39.121 .545 — [e—1
[13.84] 800 6 |VcecTX
i p o [20.321
— e _r'[}los,‘;gp ®.100 _/ 9 1 7 TD- (Tx DATA lN _)
— e 0 =_f [é.54] ?@@@@@@?
L JL o 8 |TD+ (TX DATA IN +)
[2.541
.385 MAX
[9.801 800 __| 9 |TX GND
[20.32]
Dimensionininches[mm]
FC Receptacle Package Laser Safety: All
500 o Tep o s v transmitters are Class |
Fmﬂ “ (234 .‘ { (eo0)  sofsa] Laser products per FDA/
i} —— CDRH and IEC-825
2.1
% % % (2.58] % % 400 010 standards. They must be
== ® ® operated under specified
1310 WAX sos0 | operating conditions.
| [1.27] .580
[33.27] [14.73]
2.018 TYP _l_ .faz%o;].ow
T &
= [254] | E@OOOOOO@
%?’gf]:' -l — —100[254] )
[—— 1.000 MAX —— —= .450 MAX .800 8 ﬁ
[25.40] [11.43] [20.32] = =
. . . 1125 MIN %) (]
Dimensionininches[mm] [5.18) = < 45§
> W (g c .=
.300 = =
ST Receptacle Package . “4 Uy 3 x L:8¢%
.500 (s8] I ~ ?ézgg] ok E 8 o
Iy 1 5% Z:£E3
380 = LDL o g "05 =
[9.}61 ['1578?0?‘0‘0 8 <ZE ld:J 8 -
(256] ] i g E P é g o
150[3.81] ©
1.600 MAX ]:I TYP EO &)g_;:l
T40564] 2,050 e L|'_J ":L) oL o
[1.27] .580 O < > =09
[14.73] N ©
2.018 TYP _L 800 £.010 O D <§( |_ &‘ 6
AN I g
= [25¢] | POOOOOOGEH = b}
=
.025 —=1 —{ —.100[2.54] O
[0.64]
(35%0) A L0971
Dimensionininches[mm] G

Optical Communication Products, Inc.
20961 Knapp St. Chatsworth, CA 91311, Tel.: 818-701-0164, FAX: 818-701-1468

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 21738-0008, Rev.A
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