OCP
DTC-xx-LC / DTC-xx-LS

3.3 volt LC connector OC-3 & OC-12 Single Mode Transceiver with Clock Recovery

/1N

Features

M Full Compliance with OC-3/STM-1 to
OC-12/STM-4 SONET/SDH Specifications

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

M Eye Safe (Class | Laser Safety)
M Multi-sourced 2x10 package style
M Duplex LC connector

M - 40°C to + 85°C Operating Temperature
(“A” option)

M Single +3.3 V supply & LV-PECL interface
M LV-TTL Signal Detect

Description

The DTC-xx-LC and DTC-xx-LS are 3.3 volt supply fiber as an Average Power Control (APC) loop to stabilize the
optic transceivers with clock recovery designed to interfacansmitter average optical output power. A Transmitter
ATM/SONET/SDH OC-3/STM-1 and OC-12/STM-4 PCBs Disable Input, differential Laser Back Facet Monitor and
to single mode fiber optic cables. All modules satisfy Clasdlifferential Laser Bias Monitor outputs are provided. The
| Laser Safety requirements in accordance with the Ugeceiver features a high performance InGaAs PIN
FDA/CDRH and international IEC-825 standards. photodiode and a transimpedance amplifier IC with internal

The transmit and receive functions are contained in a twéofGC for wide dynamic range. A PLL clock recovery ICis
row, 20-pin (2x10) package with a Duplex LC connectmused to generate LV-PE_CI__ data and clock. A Signal Detect
interface. The receptacle fits into an RJ-45 form factor &S outpgt (LV-TTL) s mcIude(.i

outline. The 20-pin configuration is in conformance to alhe transceiver operates from a single +3.3V power supply
Small Form Factor (SFF) multisource transceiverover an operating temperature range of 0°C to +70°C (“B”
agrement. option) or - 40°C to +85°C (“A” option). The transceiver
The transmitter includes the laser driving circuitry as Welpackage IS mad(_a of_elthemnductlveplastlc or metal for

excellent EMI shielding.

Absolute Maximum Ratings

Parameter Symbol Minimum Maximum Units
Storage Temperature Tt -40 + 85 °C
Operating Case Temperature i Option Top - 40 + 8 °C
"B" Option 0 +70

Supply Voltage Vee 0 +5.0 \%
Input VVoltage Vin 0 Vce \Y
Output Current lo - 50 mA
Lead Soldering Temperature & Time - - 260°C, 10 sec
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DTC-03-LC / DTC-03-LS
Transmitter Performance Characteristics  (over Operating Case Temperature Range)

Parameter Symbol | Minimum Typical Maximum  Upits
Data Rate B 50 156 300 Mb/s
Average Optical Output LO -50 -3.0 0
Power (coupled into single Po dBm
mode fiber), 50% duty cycle® L3 -15.0 -11.0 -8.0
Extinction Ratio Phi/ 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) IR & LR1 Mrus - - 3
Spectral Width (-20 dB) LR2 Moo - - 1 nm
Side Mode Suppression Ratio | LR2 SMSR 30 - - dB
Optical Output Eye | compliant with Telcordia GR-253-CORE and ITU-T Recommendation G.957

1 Other optical output power versions are also avaiable, consult factory.

Receiver Performance Characteristics  (over Operating Case Temperature Range)

Parameter Symbol | Minimum Typical Maximum  Upits

Data Rate B ggg"ssr;] 155.52 ;gg'gfm“: Mb/s
Receiver Sensitivity (102° BER) ! Prin -34.0 -36.0 - dBm
Maximum Input Optical Power (10° BER) * Pmax -7.0 0 - dBm
Signal Detect Thresholds Increasing Light Input Psd+ - - -34.0 dBm

Decreasing Light Input Psg- -45.0 - - dBm
Signal Detect Hysteresis - - 0.5 - dB
Wavelength of Operation A 1100 - 1600 nm
Output Clock Jitter CLK; - - 0.01 Ulrms
Jitter Tolerance & Transfer Function compliant with ITU Recommendation G.958

1 Specified in Average Optical Input Power and measured at 1300 nm wavelength (1550 nm for LR2 optidBIwRRES.

Ordering Information
DTC-03-xx-T-Ln-DR-P

[ 7 ! | ' Package Option
EMI shield option “Blank” : Plastic Packag

LC: Package witout shield _ . Distance Option M Metal Packag
LS: Package with shield Light Output Option specifies the range for Center
L0 -3dBm (typ.) Wavelength & Spectral Width to
Temperature Range 13- - 11 dBm (typ.) be compliant with SONET/SDH standard
A: -40°Cto 85°C IR :Intermediate Reach /S-1.1 (15Rm)
B: 0°Cto 70°C LR1 :Long Reach 1310 nm/L-1.1 (40Km)

LR2 :Long Reach 1550 nm/L-1.2 (80Km)
NOTES

1. For full compliance with OC-3/STM-1 Intermediate Reach / S-1.1 standard, the DTCITBB2«¥R-(M) modules are recommended.
2. For full compliance with OC-3/STM-1 Long Reach / L-1.1 standard, the DTC-03-xx-A-LO-LR1-(M) and DTC-03-xx-L0-LR1-(M)
modules are recommended.
3. For full compliance with OC-3/STM-1 Long Reach / L-1.2 standard, the DTC-03-xx-A-LO-LR2-(M) and DTC-03-xx-L0-LR2-(M)
modules are recommended. Both modules use DFB lasers. However, the B¥8-08-LR2-(M) is specified only over - 25°C to +70°C.
4. The LR2 option is available only with DFB laser and LO optical output power level.
5. These are target distances to be used for classification and not for specification, per ITU-T Recommendation G.957.
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DTC-12-LC / DTC-12-LS

Transmitter Performance Characteristics

(over Operating Case Temperature Range)

Parameter Symbol | Minimum Typical Maximum  Uhits
Data Rate B 50 622.08 700 Mb/s
Average Optical Output HP -3.0 0 120
Power (coupled into single P, dBm
mode fiber, 50% duty cycle) L3 -15.0 -11.0 -8.0
L . SR& IR 8.2 - -
Extinction Ratio Pni/ Pio dB
LR1 & LR2 10 - -
SR (Short Reach) 1261 1310 1360
_ 1274 1310 1356
1 IR (Intermediate Reach)
Center Wavelength Ae 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)* AL - - 25
P ( ) IR (Intermediate Reach) RS 20 nm
Spectral Width (-20 dB) LR1 & LR2 Ao - - 1.0

Optical Output Eye

compliant with Bellcore TR-NWT-000253 and ITU-T Recommendation G.957

! For Intermediate Reach version, the Center Wavelength is either 12&4Mgns 1356 nm forAdgys< 2.5 nm

or 1298 iyr= 1334 nm forAgys< 4.0 nm.

Receiver Performance Characteristics

(over Operating Case Temperature Range)

Parameter Symbol | Minimum Typical Maximum  Uhits
Data Rate B _ gggggm 622.08 N %ggim Mb/s
Receiver Sensitivity (10° BER) ! Prmin -28.0 -30.0 - dBm
Maximum Input Optical Power (101° BER) ! Prax -8.0 -6.0 - dBm
, Increasing Light Input Psd+ - - -28.0 dBm
Signal Detect Thresholds - -
Decreasing Light Input Psq- -45.0 - - dBm
Signal Detect Hysteresis - 0.5 - dB
Wavelength of Operation A 1100 - 1600 nm
Output Clock Jitter CLK; - - 0.01 Ulrms
Jitter Tolerance & Transfer Function compliant with ITU Recommendation G.958
! Specified in Average Optical Input Power and measured at 1300 nm wavelengti-witARBS.
Ordering Information
DTC-12-xx-T-Ln-DR - P Package Option

LC: Package witout shield

LS: Package with shield HP:

Temperature Range
A: -40°Cto 85°C
B: 0°Cto 70°C

NOTES

]
| |
EMI shield option r—’

Light Output Option
0 dBm (typ.)
L3: -11dBm (typ.)

Distance Option
specifies the range for Center
Wavelength & Spectral Width to be
compliant with SONET/SDH standard

SR :ShortReach/I-1.1 (2 Kfn)

IR :Intermediate Reach/S-1.1 (15 Km)

LR1 :LongReach 1310 nm/L-1.1(40 Km)
LR2 :Long Reach 1550 nm/L-1.2 (80 Km)

1. For full compliance with OC-12/STM-4 Intermediate Reach / S-4.1 standard, the DTCTtR3«R-(M) modules are recommended.

2. For full compliance with OC-12/STM-4 Long Reach / L-4.1 & L-4.2 standard, the DTC-T2H®-LR1{M) & LR2-(M) are recommended.
They all use DFB lasers. However, the DTC-12-xx-A-HP-L(RD- operating temperature is limited to only -25°C to +70°C.

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

4. These are target distances to be used for classification and not for specification, per ITU-T Recommendation G.957.

“Blank” : Plastic Package
M : Metal Package
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Transmitter Electrical Interface

DTC-xx-LC / DTC-xx-LS

(over Operating Case Temperature Range)

CLK - (RX CLOCK OUT-)

14

TD+ (TX DATA IN +)

CLK + (RX CLOCK OUT 4)

15

TD- (TX DATA IN -)

RX GND

16

TX GND

VeeRX

17

BM- (BIAS MONITOR -)

SD (RX SIGNAL DETECT)

18

BM+ (BIAS MONITOR+)

RD- (RX DATA OUT -)

19

FM- (FACET MONITOR-)

10

RD+ (RX DATA OUT +)

20

FM+ (FACET MONITOR+)
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Parameter Symbol Minimum Typical Maximum Units
DATA Input HIGH Voltage ViH Ve - 1.165 - Vce - 0.700 \%
DATA Input LOW Voltage Vi Vee - 1.950 - Vee - 1475 \%
DATA Input Current - HIGH Iy - - 150 uA
DATA Input Current - LOW I 05 - - uA
Transmitter Disable Voltage Vpis 2.0 - Vee \Y
Transmitter Enable Voltage Ven 0 - 0.8 \Y
Differential Bias Monitor Voltage (T, = 25°C) Vawm+ - Vew- 0.02 - 0.12 \%
Differential Back Facet Monitor Voltage Vems - Veu- - 100 - mV
Receiver Electrical Interface  (over Operating Case Temperature Range
Parameter Symbol Minimum Typical Maximum Ynits
Output HIGH Voltage (DATA & CLOCK) ! Von Vee -1.16 - Vce - 0.67 Y,
Output LOW Voltage (DATA & CLOCK) ? VoL Vee -2.0 - Vce - 1.50 Y,
Output Differential Voltage (DATA & CLOCK) 2 Voirr 0.4 - 14 \%
Output Current (DATA & CLOCK) lo - - 25 mA
Output HIGH Voltage (SIGNAL DETECT)® Von 24 - Vee \Y,
Output LOW Voltage (SIGNAL DETECT) 3 VoL 0 - 0.8 \Y,
L with 50 ohm termination t¥cc - 2 V.
2 If AC coupling is used.
3 With minimum of 10Kohm load.
Electrical Power Supply Characteristics  (over Operating Case Temperature Range)
Parameter Symbol Minimum Typical Maximum Units
Supply Voltage Vee 3.13 3.3 3.47 \%
X ICC,TX - 80 115 mA
Supply Current
RX ICC,RX - 195 225 mA
Pin Assignment
Laser Safety All transmitters are Class | Laser products per FDA/
PIN FUNCTION PIN FUNCTION CDRH and IEC-825 standards. They must be operated under specified
operating conditions.
1 |vPD 11 [VeeTX
2 |RX GND 12 [ TX GND Optical Communication Products, Inc.
DATE OF MANUFACTURE:
3 |RX GND 13 | TX DISABLE

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




DTC-xx-LC / DTC-xx-LS
Application Notes

Transmitter : When the DATA+ input is at logic HIGH and
DATA- input is at logic LOW, the Laser Diode (LD) is ON; an

vice versa. In single-ended applications, the unused input|pin DATA & CLOCK Timing
should be biased 4__ - 1.29 V. The transmitter is normall
enabled (i.e. when the TX DISABLE control input is ngt Tserue Trowo
connected). When the TX DISABLE input voltage is highgr Min. Min.
than 2V, the laser is turned off independent of the input data.
The transmitter incorporates an Average Power Control (AHC) DATD <:
loop to stabilize the transmitter average optical output power
against temperature variation. The APC loop always actq to
keep the transmitter average optical output power ata congtant | 5cx
value (assuming that the transmitter is enabled). Therefore, when \_
the input data is all continuous “zeroes” or all continuolis -
“ones”, the transmitter optical output power is a constant leyel
equal to the nominal average optical output power (not at the 155.52Mb/s 622.08Mb/s
“OFF” level or at the “ON" level).
Receiver Both differential outputs (DATA+ and DATA-, Tserup 2508 450ps
CLOCK+ and CLOCK-) are LV-PECL levels requiring terminatioh ThoLp 2.5ns 450ps
(either 50 ohms td/_. - 2 volts or 160 ohms tGND is
recommended). For optimum performance, both outputs shouid
be terminated in the same manner, even if only one is used
The Signal Detect circuit monitors the level of the incoming v y
optical signal and generates a logic LOW signal when insufficignt Lch L e
photocurrent is produced. The SIGNAL DETECT outputis TT|L — T APD
compatible and no termination is required. N 3KQ |30
When there is loss of synchronization, the clock is locked to|an 0o Fut
. . 200 Q
internal reference frequency and provides an output CLOCK gy nominals 3KQ .
frequency of 622.08 £ 0.2 MHz for OC-12 and 155.52 + 0.1MHKiz
for OC-3. In addition, both DATA+ and DATA- is held at statit : Control
logic LOW . Cireuit Gircu
Interface circuit: The power suply line should be well filtered J_ GND J_ GND
All 0.1 uF power suply bypass capacitors should be as closg to LD Bias LD Back Facet
the transceiver module as possible. The two front ground pgsts Monitor Circuit Monitor Circuit
(mounting studs) should be grounded to Circuit GroundTor
Chassis Ground.
vcC Capacitor values ip F, Resistor values in ohm
+3.3 volt
100
W o Los
];70.1/4 ]%10 ’;70.1
160 2160
lﬂl-i'c;ln or N 7 1 } TD+ w\e'
+ferrite |nductorJ_ —
T1o ,1,01 %100 50 ohm line ] LV-PECL
TX DISABLE — 13 15— CG—— —9
SIGNAL DETECT —{ 8 DTC-xx-LC RD+(CLK+) 50 ohm line
FACET MONITOR- —] 19 106) ' o—
FACET MONITOR+ 20 o 50 ohm line SL00|LV-PECL
BIAS MONITOR- — 17 94) | d
BIAS MONITOR+ 18 MOUNTING —
23,6 POSTS 12,16 i i
/J70hassy|-sJ§round ’J_,
C|rcun ground
Note: Pins 4 and 5 could be teminated in the same manner as pins 9 and 10.
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DTC-xx-LC / DTC-xx-LS

Package without
EMI shield (LC)
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20961 Knapp Street, Chatsworth, CA 91311, Tel.:

Optical Communication Products, Inc.
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 withonfomotatenl supplied by Optical

Communication Products, Inc. is believed to be accurate and reliable. However, no responsibility is assumed by Opticalaflomfwadacts, 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 una@namght of Optical Communication

Products, Inc.
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