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/\/\/\ DTR-xxx-3.3 (3.3 Volt Multimode Transceivers)
for ATM/SONET/SDH, Fibre Channel, FDDI & Fast Ethernet

&

/N

Features
M Single +3.3 V supply & PECL interface

M Designed for ATM/SONET/SDH at
OC-3/STM-1 & OC-12/STM-4;
FDDI & Fast Ethernet (100-FX) &
Fibre Channel (266 Mbaud)

M Multi-sourced 1x9 package style

M Duplex SC or ST or FC connector

.'.b"'\-\._
._'\'\:\_\_

M - 40°C to +85°C option available

M Conductive Plastic or Metal package

M Wave Solder & Aqueous Wash Process
Compatible

M Low cost option for shorter link
distances

Description

The DTR-xxx-3.3 fiber optic transceivers are the 3.3 VEMI shielding. An optional EMI shield for making direct
power supply versions of our standard DTR multimodeontact from the SC connector to the equipment chassis
transceivers. They offer a simple, convenient way t@pening is also available for enhanced EMI performance.
interface your ATM/SONET/SDH, FDDI, Fast Ethernet, The transceiver is compatible with standard PCB
or Fibre Channel boards to multimode fiber optic cableproduction process (i.e. wave solder and aqueous wash
at 1300 nm wavelength. compatible). The transceiver is also offered in a metal

The transmitter incorporates a highly reliable InGaAsfPackage with ST or FC connector interface.
surface-emitting LED and a driver circuit which convertsThe transceiver operates from a single +3.3V power
Pseudo Emitter Coupled Logic (PECL) data to light. Thesupply over an operating temperature range of 0°C to
receiver uses an InGaAs PIN photodiode converting the70°C. A high performance version with an operating
light signal into an electrical current which is amplifiedtemperature range of - 40°C to +85°C (“A” option) is
and regenerated into LV-PECL-compatible data. A LV-also offered. Several performance versions are available
PECL Signal Detect status output is also provided.  for ATM/SONET/SDH applications at OC-3/STM-1(156

The transceiver is housed in a PCl-mezzanine-compliaMP/s) & OC-12/STM-4 (622Mb/s), Fast Ethernet
with Duplex SC connector interface. The transceivefPplications at 266 Mbaud. The DTR-xxx-3.3-RC

package is made obnductiveplastic to obtain excellent Versionis areduced cost alternative for applications with
shorter link distances.

Optical Communication Products, Inc.
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3.3 Volt Fast Ethernet & FDDI Transceiver: DTR-125-3.3

Transmitter Performance Characteristics

(over Operating Temperature)

Parameter Symbol | Minimum Typical Maximum  Uhits
Data Rate B DC 125 266 Mb/s
Optical Output Power * P, -19.0 -16.0 -14.0 dBm
Center Wavelength 2 Ac 1270 - 1380 nm
Spectral Width (FWHM) ? AEwHm - 140 - nm
Optical Rise and Fall Time (10% to 90%) 2 t, t; 0.6 - 35 ns
Extinction Ratio Phi/ Pio 10 - - dB
Transmitter OFF Power (continuous logic LOW input) Porr - - -45.0 dBm
Random Jitter (peak-to-peak) RJ - - 0.76 ns
Duty Cycle Distortion (peak-to-peak) DCD - - 0.6 ns
Data Dependent Jitter (peak-to-peak) DDJ - - 0.6 ns

! Measured average power coupled into 62.5/i%50.275 NA graded-index mulimode fiber.
The minimum power specified is at Beginning-of-Life (BOL).
2 Center wavelength, spectral width and rise/fall time are compliant with Figure 5.1 of the FDDI PMD specifications.

Receiver Performance Characteristics

(over Operating Temperature)

Parameter Symbol | Minimum Typical Maximum  Uhits
Data Rate B 20 125 266 Mb/s
Minimum Input Optical Power FDDI Test ? P -31.0 -33.0 - 4Bm
(25 x10"°BER)* 27-1PRBS?3 i - 325 -345 -
Maximum Input Optical Power (2.5 x 107° BER) ! Prax -14.0 -12.0 - dBm
Signal Detect Increasing Light Input Psq+ - - -31.0 dBm
Thresholds Decreasing Light Input Psd. -45.0 - - dBm
Signal Detect Hysteresis 15 - - dB
Signal Detect Increasing Light Input tsd+ - - 100 us
Timing Delay Decreasing Light Input tog. - - 350
Wavelength of Operation A 1100 - 1600 nm

2 \Worst Case FDDI Test Conditions.

1 Specified in Average Optical Input Power and measured at 1300 nm wavelength and 125 Mbaud.

3 When tested with2- 1 Pseudo Random Binary Sequence with optical input rise/fall time of 2.5 ns and optimum samg

3.3 Volt Low Cost Fast Ethernet & FDDI Transceiver;: DTR-125-3.3-RC

Performance Characteristics

(over Operating Temperature)

Transmitter Parameter Symbol  Minimum Typical Maximum  Unlits
Optical Output Power * P, -21.0 -18.0 -14.0 dBm
Spectral Width (FWHM) Apwhm - - 250 nm
Optical Rise and Fall Time (10% to 90%) t, t; - - 4.0 ns

! Measured average power coupled into 62.5/i250.275 NA graded-index mutimode fiber.
The minimum power specified is at Beginning-of-Life (BOL).

Receiver Parameter Symbol  |Minimum Typical Maximum  Units
Minimum Input Optical Power FDDI Test 2 P -29.0 -31.0 - 4Bm
(25 x10"° BER)* 2’ -1 PRBS?® min -305 -325 -
Signal Detect Thresholds | Increasing Light Input Psg+ - - -29.0 dBm

1.2&3 Al three notes are the same as in the DTR-125 Receiver specifications.

All other performance parameters are the same as DTR-125-3.3 Transceivers.
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3.3 Volt ATM OC-3/STM-1 Transceiver: DTR-156-3.3

Transmitter Performance Characteristics  (over Operating Temperature)

Parameter Symbol | Minimum Typical Maximum  Uhits
Data Rate B DC 156 266 Mb/s
Optical Output Power * P, -19.0 -16.0 -14.0 dBm
Center Wavelength Ac 1270 - 1380 nm
Spectral Width (FWHM) Apwhm - - 200 nm
Optical Rise and Fall Time (10% to 90%) t, t - 2.0 3.0 ns
Extinction Ratio Phi/ P 10 - - dB
Transmitter OFF Power (continuous logic LOW input) Porr - - -45.0 dBm
Random Jitter (peak-to-peak) RJ - - 0.52 ns
Duty Cycle Distortion (peak-to-peak) DCD - - 0.6 ns

! Measured average power coupled into 62.5/i250.275 NA graded-index mutimode fiber.
The minimum power specified is at Beginning-of-Life (BOL).

Receiver Performance Characteristics (over Operating Temperature)

Parameter Symbol | Minimum Typical Maximum  Uhits
Data Rate B 50 156 266 Mb/s
Receiver Sensitivity (2.5 x 10° BER) * Prin -30.0 -33.0 - dBm
Maximum Input Optical Power (2.5 x 10° BER) * Prax -14.0 -12.0 - dBm
Signal Detect Increasing Light Input Psg+ - - - 30.0 d4Bm
Thresholds Decreasing Light Input Peg. -45.0 - -
Signal Detect Hysteresis 1.0 - - dB
Signal Detect Increasing Light Input tsg+ - - 100 s
Timing Delay Decreasing Light Input tog - - 350
Wavelength of Operation A 1100 - 1600 nm

! Specified in Average Optical Input Power and measured at 156 Mb/s and 1300 nm wavelenttHlvitRBS and a
minimum eye opening of 1.7 ns.

3.3 Volt Low Cost ATM OC-3/STM-1 Transceiver: DTR-156-3.3-RC

Performance Characteristics  (over Operating Temperature)

Transmitter Parameter Symbol  Minimum Typical Maximum  Unlits
Optical Output Power * P, -21.0 -18.0 -14.0 dBm
Spectral Width (FWHM) AEwHm - - 250 nm
Optical Rise and Fall Time (10% to 90%) t, t - - 4.0 ns

! Measured average power coupled into 62.5/i%50.275 NA graded-index mulimode fiber.
The minimum power specified is at Beginning-of-Life (BOL).

Receiver Parameter Symbol  |Minimum Typical Maximum  Units
Minimum Input Optical Power (2.5 x 101° BER)? Prin -29.0 -32.0 - dBm
Signal Detect Thresholds | Increasing Light Input Psg+ - - -29.0 dBm

! same as note #1 in the DTR-156 Receiver specifications.

All other performance parameters are the same as DTR-156-3.3 Transceivers.
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3.3 Volt 266 Mb/s Fibre Channel Transceiver: DTR-266-3.3

Transmitter Performance Characteristics

(over Operating Temperature)

Parameter Symbol | Minimum Typical Maximum  Uhits
Data Rate B DC 266 320 Mb/s
Optical Output Power * P, -19.0 -16.0 -14.0 dBm
Center Wavelength Ac 1270 - 1380 nm
Spectral Width (FWHM) Apwrm - - 200 nm
Optical Rise and Fall Time (10% to 90%) t, t; - - 2.2 ns
Extinction Ratio Phi/ P 10 - - dB
Transmitter OFF Power (continuous logic LOW input) Porr - - -45.0 dBm
Random Jitter (peak-to-peak) RJ - - 0.5 ns
Duty Cycle Distortion (peak-to-peak) DCD - - 0.6 ns
Data Dependent Jitter ((peak-to-peak) DDJ - - 0.5 ns
! Measured average power coupled into 62.5/i%50.275 NA graded-index mulimode fiber.
The minimum power specified is at Beginning-of-Life (BOL).
Receiver Performance Characteristics (over Operating Temperature)
Parameter Symbol | Minimum Typical Maximum  Uhits
Data Rate B 20 266 320 Mb/s
Receiver Sensitivity (2.5 x 10° BER) * Prmin -28.0 -30.0 - dBm
Maximum Input Optical Power (2.5 x 101° BER) ! Prax -14.0 -12.0 - dBm
Signal Detect Increasing Light Input Psg+ - - -28.0
dBm
Thresholds Decreasing Light Input Psd. -45.0 - -
Signal Detect Hysteresis - 1.0 - - dB
Signal Detect Increasing Light Input tsa+ - - 100
. us
Timing Delay Decreasing Light Input tog - - 350
Wavelength of Operation A 1100 - 1600 nm

! Specified in Average Optical Input Power and measured at 266 Mb/s and 1300 nm wavelength RiRBS.
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3.3 Volt ATM OC-12/STM-4 Transceiver: DTR-622-3.3

Transmitter Performance Characteristics

(over Operating Temperature)

Parameter Symbol | Minimum Typical Maximum  Uhits
Data Rate B DC 622 700 Mb/s
Optical Output Power ! P, -20.0 -18.0 -14.0 dBm
Center Wavelength Ae 1270 - 1380 nm
Spectral Width (FWHM) Apwrm - 140 200 nm
Optical Rise and Fall Time (10% to 90%) t, t; - 1.0 1.25 ns
Extinction Ratio Phi/ P 10 - - dB
Random Jitter (peak-to-peak) RJ - - 0.13 ns
Duty Cycle Distortion (peak-to-peak) DCD - - 0.4 ns
! Measured average power coupled into 62.5/i%50.275 NA graded-index mulimode fiber.
The minimum power specified is at Beginning-of-Life (BOL).
Receiver Performance Characteristics (over Operating Temperature)
Parameter Symbol | Minimum Typical Maximum  Uhits
Data Rate B 50 622 700 Mb/s
Receiver Sensitivity (10° BER) * Prin -26.0 -28.0 - dBm
Maximum Input Optical Power (10"° BER) ! Prax -14.0 -12.0 - dBm
Signal Detect Increasing Light Input Psg+ - - -26.0 iB
m
Thresholds Decreasing Light Input Peg. -40.0 - -
Signal Detect Hysteresis - 1.0 - dB
Signal Detect Increasing Light Input tsg+ - - 100
. us
Timing Delay Decreasing Light Input tog - - 350
Wavelength of Operation A 1100 - 1600 nm
! Specified in Average Optical Input Power and measured at 622 Mb/s and 1300 nm wavelenttHlvitRBS and a
minimum eye opening of 0.31 ns.

3.3 Volt Low Cost ATM OC-12/STM-4 Transceiver: DTR-622-3.3-RC

Performance Characteristics

(over Operating Temperature)

Maximum UrJits

Transmitter Parameter Symbol  Minimum Typical
Optical Output Power* P, -22.0 -20.0 -14.0 dBm
Optical Rise and Fall Time (10% to 90%) t, t; - 1.2 1.6 ns

! Measured average power coupled into 62.5/i250.275 NA graded-index mutimode fiber.
The minimum power specified is at Beginning-of-Life (BOL).

All other performance parameters are the same as DTR-622-3.3 Transceivers.
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3.3 Volt DTR Multimode Transceivers

Absolute Maximum Ratings

Parameter Symbol Minimum Maximum Units
Storage Temperature Tst - 40 + 85 °C
Operating Temperature il OptiOI.’l Top 40 8 °C

"blank" option 0 + 70

Supply Voltage Vee -05 +6.0 \Y
Input Voltage Vin -0.5 Vee \Y
Output Current lo - 50 mA
Lead Soldering Temperature & Time - - 260°C, 10 sec

Transmitter Electrical Interface  (over Operating Temperature Range)

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

Receiver Electrical Interface  (over Operating Temperature Range)

Parameter Symbol Minimum Typical Maximum Units
Output HIGH Voltage Von Vee - 1.165 - Vce - 0.70 \%
Output LOW Voltage VoL Vee - 1.950 - Ve - 1.50 \%
Output Current lo - - 25 mA

Electrical Power Supply Characteristics  (over Operating Temperature Range)

Parameter Symbol Minimum Typical Maximum Units

Supply Voltage Vee 3.13 3.3 3.47 \%

TX lcc - 110 140 mA
622 Mb/s module

Supply Current

X lcc - 85 110 mA
all others

RX lcc - 55 70 mA

Related Products for Multimode Fiber Applications

DTR: OC-1/0C-3/0C-12 ATM, FDDI/Fast Ethernet, Fibre Chameltimode Transceivers (5 V sug
DTC-03-MM: OC-3/STM-1 1300 nm LED-based Transceivers with Clock Recovery (2x9 pack
DTC-12-MM: 0OC-12/STM-4 1300 nm LED-based Transceivers with Clock Recovery (2x9 pac
DTR-1250-MM: Gigabit Ethernet 850 nm VCSEL Transceivers (1x9 package)
DTR-1062-MM: 1.062 Gbaud Fibre Channel 850 nm VCSEL Transceivers (1x9 package)
FDL-TX & FDL-RX: Conductive Plastic Transmitter & Receiver Modules for OC-1,
OC-3/STM-1 & FDDI/Fast Ethernet (16-PIN DIP package)
DTL-TX & DTL-RX: Hermetically sealed Transmitter & Receiver Modules for OC-1,
OC-3/STM-1 & FDDI/Fast Ethernet (16-PIN DIP package)

ply)
age)
kage)
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3.3 Volt DTR Multimode Transceivers

Application Notes
Transmitter : When the DATA+ input is at logic HIGH andGNDis recommended).

DATA- input is at logic LOW, the LED is ON; and vice|nterface circuit: The power supply line should be well-
versa. In smgle—ended applications, the unused input gitsred. Al 0.1uF power supply bypass capacitors should
should be biased . - 1.29 V. be as close to the DTR transceiver module as possible. The
Receiver Both differential DATA+ and DATA- outputs aretwo front GND posts should be grounded to Circuit Ground
LV-PECL levels requiring termination (50 ohms\Mg. -2 or Chassis Ground. The termination resistors for the
volts or 510 ohms t&ND is recommended). For optimumtransmitter should be close to the DTR transceiver module.
performance, both outputs should be terminated in the sahhe termination resistors for the receiver should be close to
manner, even if only one is used. the PHY or SERDES device (which receives the DATA

The Signal Detect circuit monitors the level of the incomirRj/tPuts from the receiver).

optical signal and generates a logic LOW signal whéfithe receiver outputs drive long traces or multiple loads, the
insufficient photocurrent is produced. The SIGNAL DETECTse of an ECL buffer gate to isolate the receiver from
output is LV-PECL level requiring termination (510 ohms ttsansmission line reflections is recommended.

Y +3:3volt Capacitor values ipe F, Resistor values in ohm
' ™ Loa
1 uH coil or '
ferrite inductor ’;7
1—1—’71‘ y
EIX ];L;lo ’;T;O.l
%130 %130 130 S130
S 8 - TXD+
SIGNAL 4 ] ]
DETECT 7 € € TXD -
270 DTR-xxx-3.3 ]
2 ] ] \I RXD+
1 uH coil or 3 € € € RXD -
o * 6
ferrite inductor
GND
=10 0.1 9 POSTS 1 %82 %82 82 %82
777 /]; }J7 /J7 /J7 777 777 777
ST Receptacle Package N s
250 [7.62]
.500 [5.84] 4 e ?62521
[12.70]4‘ '
5y 1 ' |
.380 i p o 1] (@] q p d 1
[9.65] .685+.010
2.100 [17.40]
| | | | | | [2.54] | | i
150[3.81]
—_‘—& TYP
1.600 MAX ]:I O x
[40.64] 8.050
[1.27] .580
[14.73]
.800 +.010
2.018 TYP
I [0.46] /C'D @-_l- [20,32]
_* 2100— 9 1
= [254] | BAOOOOO®O
[8265]‘J —{ =—.100[2.54]
.64
1.000 ] .800
[25.40] AR [20.32]
125 MIN
[3.18]
Dimension in inches [mm]
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3.3 Volt DTR Multimode Transceivers

FC Receptacle Package : ;
P g Pin Assignments
-500 —.230 TYP 8.315 TYP
Fmﬂ " [5:580) " l' (800]  1s0(381] PIN FUNCTION
TYP
— oo — 1 |RX GND
[2.54] 1400 £.010
[10.16] 2 |RD+ (RX DATA OUT +)
= ©
e = 3 |RD- (RX DATA OUT -)
: [1.27] .580
[32.27] (14.73] 4 |SD (RX SIGNAL DETECT)
0.018 TYP l '[82%?31;]'010
| ot O €3 5 |VecRX
_{ 9 1
m [CICIOXOIOIOXOKO) 6 |VeeTX
S ~ bk i002.54) 7 |TD- (TX DATAIN-)
T ey AR [3052] 8 |TD+ (TX DATA IN +)
.125 MIN - . . .
[3.18] Dimension ininches [mm]|| 9 [TXGND

Duplex SC Receptacle Package

1.000

. 365

[25.401

1.540MAX
1.530MIN

[39.12MAX]
[38.86MINI

I

[9.271

2 .050

_{_[1.27]

T

I .018

_r[(].46]

]

— -

0.375MIN/ 0. 385MAX

_{

.02
[.5081]1

0.125MI
[3.18MI

[9.53 MIN/9.80MAX ]

1

el

1l

0.140 MAX
0.125MIN
[ 3.18 MIN/3.56MAX]

[TTTT

.500
[12.70]1

——

.800

[20.321

175 .625
[4.441 118 [15.87]
_r[3.001
.545 = =
[13.84] .800
[20.32]
pO) ®
8.100 _/ O
[2.54] (?@@@@(9@(??
__J .100
[2.54]
N/0.213MAX .800
N /5.40MAX] [20.321

Dimension in inches [mm]

Ordering Information
DTR - XXX -3.3-YY - 7|' or DTR-XXX-3.3-RC-YY-T

Data Rate (Application)
125: FDDI/Fast Ethernet
156: OC-3/STM-1

266: Fibre Channel

622: OC-12/STM-4

Receptacle
“Blank”: SC Receptacle

ST
FC

: ST Receptacle
: FC Receptacle

“Blank’:

A

Temperature Range
0°Cto +70°C
: -40°Cto +85°C

Optical Communication Products, Inc. reserves the right to make changes in equipment design or specifications withofdmuditen isupplied by Optical Communication
Products, Inc. is believed to be accurate and reliable. However, no responsibility is assumed by Optical CommunicatipmPrémhitssise nor for any infringements of third

Optical Communication Products, Inc.
9736 Eton Avenue, Chatsworth, CA 91311, Tel.: 818-701-0164, FAX: 818-701-1468

parties which may result from its use. No license is granted by implication or otherwise under any patent right of Optissicagem®Products, Inc.
21737-0309, Rev. C
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