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 preliminary information - rev_b page 3 of 14 cx02067 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  pr oprietary and confidential f eatures ? rise and fall times CX02067B24 bcc+24 m02067-to-evm to-can opt ical evaluation board m02067-e-evm electrical evaluation board 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 24 23 22 21 20 1 ena dis fail oca gnd bias out+ out- pd gnd gnd v cc gnd a c mpc tc slope tc start mod set oca set d in d in v cc 4mm bias mon 4mm mod mon v cc 2067 fig. 1

 preliminary information - rev_b page 4 of 14 cx02067 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  pr oprietary and confidential t able  2 p in  d escription note : pin 25, the center pad should be connected to ground. bcc+24 pin no  name function 1 ena bias and modulation output enable (ttl /cmos). logic high for normal operation 2 dis bias and modulation output disable (t tl/cmos). logic low  for normal operation 3 bias mon bias monitor. connect a resistor between this pin and v cc  to monitor bias current. connect to v cc  if  not used 4 mod mon modulation monitor. connect a re sistor between this pin and v cc  to monitor modulation current.  connect to v cc  if not used 5fail mean power control failure indicator (ttl/cmos).  goes low when control loop is no longer able to  maintain constant current at pd 6oca over-current alarm (ttl/cmos). goes low when i bias  exceeds the preset  bias current limit 7 gnd ground 8 bias laser bias current output 9 v cc power supply 10 out+ positive modulation current output. sinks current when d in  is high 11 out- negative modulation current  output. sinks current when d in  is high 12 gnd a ground to output stage. 13 pd monitor photodiode input. this input is connect ed to the monitor photodiode anode for automatic  power control 14 c mpc mean power control dominant pole capacitor. connect to v cc  via a capacitor 15 gnd ground 16 tc slope connecting a resistor between this pin and ground  sets the temperature coefficient of i modset   17 tc start secondary temperature  coefficient of i mod . a resistor on this pin to ground sets the threshold  temperature at which compensation starts 18 mod set modulation current set. connect a resistor between this pin and ground to set 19 oca set over-current alarm set. connect a resi stor between this pin and ground to set 20 v cc power supply 21 d in positive data input (pecl). self biased 22 d in negative data input (pecl). self biased 23 v cc power supply 24 gnd ground

 preliminary information - rev_b page 5 of 14 cx02067 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  pr oprietary and confidential t able  3 a bsolute  m aximum  r atings these are the absolute maximum ratings at or beyond which the ic can be expected to fail or be damaged. reliable operation at these extremes for any length of time is not implied. t able  4 r ecommended  o perating  c onditions t able  5 ac c haracteristics (v cc  = +3.3 v  10%, t a  = -40 c to +85 c, unless otherwise noted) parameter rating units power supply (v cc -gnd) -0.5 to +6.0 v maximum laser bias current 120 ma maximum laser modulation current (through out+, out-) 100 ma storage temperature -65 to +150 c junction temperature (die) -40 to +120 c parameter rating units power supply (v cc -gnd) 3.3  10% v operating ambient temperature -40 to +85 c parameter conditions min. typ. max. units differential input voltage = 2 x (d in + high -d in + low ) 300 - 1860 mv modulation current range 2.5 - 85 ma modulation current with output  disabled dis = high - - 300 a programmable range for modulation  current temperature coefficient adjustable 500 - 10 4 ppm/c programmable temperature at which  modulation current tc compensation  enables programmed by choice of r tcslope 20 - 60 c modulation output rise/fall times 20% to 80% into 25  ? , with matching  network - - 150 ps overshoot of modulation output current into 25  ?  load, with matching network -5 - +5 % modulation output pulse width distortion m easured using alternating 1-0 pattern - - 50 ps modulation output deterministic jitter peak-to-peak. measured into 25  ?  load  using 27 -1  prbs at 2.1 gbps - - 50 ps

 preliminary information - rev_b page 6 of 14 cx02067 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  pr oprietary and confidential t able  6 dc c haracteristics (v cc  = +3.3 v  10%, t a  = -40 c  to +85 c, unless otherwise noted) note:    (1) condition when pin 19 oca set  is connected to ground. (2) time for optical power to reach 90% of its mean level following negation of tx_disable. (3) time for optical power to reach 10% of its mean level following assertion of tx_disable. parameter conditions min. typ. max. units supply current excluding i bias  and i mod  but with  i bias  and i mod  set to maximum -52 64 ma bias current adjust range limited by i ref  across  temperature range 4 - 100 ma bias current with output disabled tx-dis = high - - 300 a maximum bias current limit t a  = +85 c (adjustable) 100 (1) --ma monitor diode reverse bias voltage 2 - - v monitor diode current adjustment  range 40 - 1000 a ttl/cmos input high voltage  (enable/disable) 2.0 - - v ttl/cmos input low voltage  (enable/disable) -- 0.8 v cmos output high voltage  (fail,oca) 2.4 - - v cmos output low voltage  (fail,oca) -- 0.4 v differential input impedance data and clock inputs 2.5 - - k ? common-mode input voltage? v cc  -1.38 - v cc  - v in (diff)              4 v self-biased common mode input  voltage data and clock inputs v cc  -1.38 - v cc  -0.47 v ratio of bias monitoring current, and  bias current 55 ratio of modulation monitoring  current, and modulation current 55 tx_disable negate time  (2) c mpc  = 3.8 nf .5 1 ms tx_disable assert time  (3) 1s

 preliminary information - rev_b page 7 of 14 cx02067 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  pr oprietary and confidential f unctional  d iagram f unctional  d escription overview the cx02067 laser driver consists of a high-speed modulation driver and a laser bias generator with mean power control (mpc). it is optimized for high speed, low power  operation at 3.3 v supply. fig. 2 demonstrates the functionallity of the cx02067.  modulator the modulator output stage is designed to drive up to 85 ma in either ac-coupled or dc-coupled mode. dc-coupled performance depends on the laser used. the cx02067 modulation output is optimized for driving a 25  ?  load; the minimum required voltage at  out+ and out- is 0.6 v. to interface with the laser diode, a matching resistor (rd) is required for impedance matching.  an rc shunt network is necessary to compensate for the laser di ode parasitic inductance, thereby improving the optical eye.  typical values are r shunt  = 51  ? , c shunt  = 3.3 pf any capacitive loading at the cathode of a laser diode will degrade the optical output performance.  an inductor is used to isolate the bias pin from the laser cathode. fig. 3 shows the typical i mod   vs r modset   characteristic. x100 x60 failure detect dis ena 55 55 fail x1 oca data bias mon mod mon i bias i mod out- out+ v cc i bias r modset r tcslope r tcstart r mpcset v cc c mpc v ref pd r oca oca set rd gnda r shunt c shunt v cc fig. 2 0 20 40 60 80 100 120 0 4000 8000 12000 16000 20000 24000 28000 32000 r modset  ( ? ) i mod  (ma) fig. 3

 preliminary information - rev_b page 8 of 14 cx02067 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  pr oprietary and confidential e lectrical  e ye   d iagram fibre channel 1.0625 gbps 30 mapp modulation current gigabit ethernet 1.25 gbps 30 mapp modulation current fig. 4 2 x fibre channel 2.125 gbps 30 mapp modulation current

 preliminary information - rev_b page 9 of 14 cx02067 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  pr oprietary and confidential f unctional  d escription mean power control loop the cx02067 employs a mean power control (mpc) loop to maintain a constant  optical output power from the laser across temperature, time and power supply variations. laser diodes used for communication purposes come with integrated photo-diodes to monitor the output power and provide the feedback for the mpc loop. the mpc loop (or its integrated safety features) cannot be used without this feedback. the mpc loop adjusts the laser bias current so that the monitor current from the photo-diode is matched to a reference current set by a  single external resistor, r mpcset . the time constant  of the mpc loop is determined by c mpc . t able  7 mpc   l oop   b andwidth (at 6 db cut off frequency) vs c mpc  (for nominal process) fig. 5 shows the bias current vs rmpcset over the full operating temperature range   there are two safety features integrated into the mpc loop; an over-current alarm and an mpc loop failure alarm.  the  over-current alarm  (oca) circuit limits the maximum bias current generated by the cx02067. the bias current limit is set by an external resistor to ground, r oca . when this limit is exceeded the oca  pin is asserted low. fig. 6 shows the maximum bias current limit vs r oca. the  mpc loop failure alarm  (fail) is generated by the cx02067 when the mpc loop can no longer maintain the constant current set by r mpcset . when the mpc loop failure alarm is triggered the fail  pin is asserted low. enable control the cx02067 incorporates a dual polarity laser enable function with both enable (ena) and disable (dis) inputs.  under normal operating conditions the ena will be high while dis is low. should en a go low (or dis go high) both the bias and modulation currents will be disabled. wire or-ing the oca and fail pins externally and connecting them to the ena pi n will automatically disable the bias and modulation currents when a failure occurs.  current monitors the cx02067 features bias and modulation current monitor outputs.  the bias mon  output sinks a current equal to nominally 1/55 of the laser bias current (i bias ). the mod mon  output sinks a current equal to nominally 1/55 of the laser modulation current (i mod ). bias mon  and mod mon  should be connected through a pull-up resistor to v cc .  choose a pull-up resist or value that ensures a voltage at bias mon  greater than v cc  - 1.6 v and a voltage at mod mon  greater than v cc  - 1.0 v.  these pins should be tied to v cc  if not used. c mpc 6 db cutoff frequency 0 17 mhz 1 nf 100 khz 10 nf 10 khz 100 nf 1 khz 0 20 40 60 80 100 120 0 5000 10000 15000 20000 25000 30000 35000 r mpcset    ? bias current (ma) -40 0 25 50 85 symbols shown indicate  c fig. 5 0 10 20 30 40 50 60 70 80 90 100 0 10000 20000 30000 40000 r oca  ( ? ) i oca  (ma) fig. 6

 preliminary information - rev_b page 10 of 14 cx02067 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  pr oprietary and confidential f unctional  d escription slow-start for laser safety and reliability, the cx02067  incorporates a slow-start circuit that provides a delay of approximately 200 ns before enabling the laser diode. temperature compensation the cx02067 features built in temperature compensation of the modulation current is set using two external resistors, tc slope  and tc start  see fig. 7. current pulled from tc slope  adjusts the slope of the temperature compensation whereas current pulled from tc start  sets the threshold temperature for the coefficient. fig. 8 to 10 shows i mod  temperature compensation using a combination of resistor values for rtc slope  and rtc start. tc slope tc start 80ma 0ma +80c -40c 1 ? 2 ? r mpcset fig. 7 0.04 0.042 0.044 0.046 0.048 0.05 0.052 0.054 0.056 0.058 0.06 -40 -20 0 20 40 60 80 100 temperature (c) i mod  (a) 5000 10000 20000 32000 rtc slope  - figures shown are in  ? rtc start  = 0  ? , v cc  = 3.3v fig. 8 0.04 0.045 0.05 0.055 0.06 0.065 0.07 0.075 0.08 0.085 -40-20 0 20406080100 temperature (c) i mod  (a) 5000 10000 20000 32000 rtc slope  - figures shown are in  ? rtc start  = 250  ? , v cc  = 3.3v fig. 9 0.04 0.05 0.06 0.07 0.08 0.09 0.1 -40-20 0 20406080100 temperature (c) i mod  (a) 5000 10000 20000 32000 rtc slope  - figures shown are in  ? rtc start  = 400  ? , v cc  = 3.3v fig. 10

 preliminary information - rev_b page 11 of 14 cx02067 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  pr oprietary and confidential l aser  e ye  s afety laser eye safety all lasers for commercial and  industrial use, including lasers for optical communicati ons are classified for eye safety considerations in iec 60825-1, cdrh and other national standards. important note: the cx02067 alone does not ensure that any application within which it is used will be fully compliant with the relevant eye-safety requirements.  it remains the sole responsibility of the user of this component to ensure that the application within which the cx02067 is used meets all eye-safety requirements.

 preliminary information - rev_b page 12 of 14 cx02067 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  pr oprietary and confidential bcc+24l p ackage  o utline top view bottom view 0.15 x m zy 0.08 0.05 z 0.20 z z y x 0. 45  0.03 0. 45  0.03 x m zy 0.08 det ail " a" 0. 40  0.03 0. 30  0.03 x m zy 0.08 x m zy 0.08 det ail " b"  (20x) det a il  " c"  (3 x ) 0. 45  0.03 0. 45  0.03 x m zy 0.08 mz 0.08 xy 4.00 0.10 4.00 0.10 0.67 0.025 0.075 0.025 0.80 m ax "b" 0.50 0.10 0.50 typ. 3.15 3.20 "c" 3.20 0.50 0.10 0.50 typ. 3.15 2.20 2.20 c.l(pkg.) c.l(pkg.) c0.2 "a"(pin 1 corner) (p i n 1  c or ne r ) fig. 12 note : all dimensions are in mm.

 cx02067 preliminary information - rev_b page 13 of  14 3.3 volt laser driver ic for gb e and fibre chan nel to 2.1 gbps preliminary information information provided in this data sheet is prelim inary and is subject to change without notice.   mindspeed? technologies,   proprietary and confidential d isclaimer ? 2001 mindspeed technologies?, as a wholly owned subsidia ry and the internet infrastr ucture business of conexant  systems,  all rights are reserved. information in this document is provided in connection with mindspeed technologies.  "mindspeed" products.  these  materials are provided by mindspeed as a service to its cu stomers and may be used for informational purposes only.   mindspeed assumes no responsi bility for errors or omissions in these ma terials. mindspeed ma y make changes to  specifications and product descriptions at any time, without notice.  mindspeed makes no commitment to update the  information contained herein.  mindspeed shall have no responsibility whatsoever for conflicts or incompatibilities arising  from future changes to its specif ications and product descriptions. no license, express or implied, by estoppel or otherwise, to an y intellectual property rights  is granted by this document.   except as provided in mindspeed terms and conditions of sale for such products, mindspeed assumes no liability  whatsoever. these materials are provided "as is" without wa rranty of any kind, ei ther express or implied,  relating to sale and/or use of  conexant products including li ability or warranties relating  to fitness for a particular purpose, merchant ability, or infringement of any patent,  copyright or other intellectual pr operty right. mindspeed further does not warrant the accuracy or  completeness of the information, text, graphics or other items contained within these materials. mindspeed shall not be  liable for any special, indirect, incidental, or consequential damages, including without limitation, lost revenues or lost  profits, which may result from the use of these materials. mindspeed products are not intended for use in medical, life  saving or life sustaining applications.  mindspeed customers  using or selling mindspeed products for use in such applications do so at their own risk and agree to fully indemnify  mindspeed for any damages resulting from such improper use or sale. the following are trademarks of mindspeed technologies,. the symbol m1, mindspeed?, and "build it first?"  product  names or services listed in this publication are for identifi cation purposes only, and may be trademarks of third parties.  third-party brands and names are the property of their respective owners. reader response: mindspeed technologies, strives to produce quality documentation and welcomes your feedback.  please send comments and suggestions to ma ilto:tech.pubs@mindspeed.com.   for technical questions, or to talk to a field  applications engineer contact your local mindspeed? sales office listed below.  for literature send email request to  literature@mindspeed.com.

 preliminary information - rev_b page 14 of 14 americas us northwest/northwest canada santa clara phone: (408) 423-4500 fax: (408) 249-7113 us north central illinois/colorado phone: (630) 799-9300 fax: (630) 799-9325 us south central texas phone: (972) 735-1540 fax: (972) 407-0639 eastern canada ontario  phone: (613) 271-2358 fax: (613) 271-2359 us northeast massachusetts phone: (978) 244-7680 fax: (978) 244-6868 us southeast north carolina phone: (919) 858-9110 fax: (919) 858-8669 us florida / south america florida  phone: (727) 799-8406 fax: (727) 799-8306 us mid-atlantic pennsylvania phone: (215) 245-2470 fax: (215) 245-2480 asia p.r. china - central and north australia and new zealand phone: (86-21) 6350-5702 fax: (6-21) 6361-2516 p.r. china - south/hong kong phone: 86-755-2300-420 fax: 86-755-2300-421 asia south - taiwan india, indonesia, malaysia, pakistan,        philippines, singapore, taiwan, thailand  and vietnam phone: (886-2) 8789-8366 fax: (886-2) 8789-8367 korea phone: 82-2-528-4301 fax: 82-2-528-4305 japan  phone: (81-3) 5380 1731 fax: (81-3) 5350-5431 europe europe central - germany  austria, germany, hungary, poland,  romania, russia and switzerland phone: (49) 89-82005-151 fax: (49) 89-82005-150 europe mediterranean - israel greece, israel, italy, spain and portugal phone: (972) 9961-5100 fax: (972) 9957 5166 europe north - uk belgium, denmark, finland, france, ireland  luxembourg, norway, sweden,  the netherlands and united kingdom phone: 44 (0) 118 920 9500 fax: 44 (0) 118 920 9595 headquarters newport beach mindspeed technologies 4000 macarthur boulevard, east tower newport beach, ca 92660 phone: (949) 579-3000 fax: (949) 579-3020 www.mindspeed.com world wide sales offices information provided in this data sheet is preliminary and is subject to change without notice.   mindspeed? technologies,  proprietary and confidential
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