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MC2062

3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

FEATURES DEscRIPTION
a Low-cost IC, fabricated in advanced sub- The MC2062 is a highly integrated, programmable
micron BiCMOS process laser driver for fiber optic communications systems
: o operating at up to 1.25Gbps. Both 3.3V and 5V op-
a Designed for driving VCSELs and low eration are supported.

current Fabry Perot lasers . . .

) i ] The MC2062 has differential PECL data inputs and
a Very wide range of operation; suitable for CMOS control inputs. The modulation current and
<100Mbps to 1.25Gbps applications temperature coefficient are programmed by the se-
a Rise/fall times <250ps lection of resistor values. The bias current may be
0 ) controlled in a servo loop, using a feedback
Independently programmable VCSEL bias photodetector. Alternatively, the bias current and
and modulation currents temperature coefficient may be programmed using
(| Bias current up to 20mA and modulation external resistors.

current up to 40mA atV_.=3.3V The MC2062 includes circuits to monitor the opera-
a Open and closed loop configuration tion of the bias current control loop and to monitor
_ the power supply level. These are used to control a
Q Operates with standard 5V or 3.3 V supply safety logic function. The safety logic output on the
(£10%) FAILOUT pin indicates when failure of the bias con-

a The MC2062 is available in TSSOP24 and trol loop is detected.

QSOP16 packages, or in die form On the QSOP16 package, the FAILOUT pin is inter-
nally bonded to the DISABLE pad on the die. The
output is always disabled when the control loop fails.

APPLICATIONS ORDERING INFORMATION
Qa Gigabit Ethernet el Pl RS R
Q Fast Ethernet MC2062DIEW Expanded Whole Wafer on a Ring
MC2062T24 TSSOP24
MC2062T24TR TSSOP24 Tape and Reel
MC2062Q16 QSOP16
MC2062Q16TR | QSOP16 Tape and Reel
CONNECTIONS Topr LEVEL DIAGRAM
enp RE- B2 c2 | hooser | Vee Vee
TSSOP24 QSOP16 — \—%
iy [ 2] IMODSET coJ° (57 lyooser Veeo
B[] 21 Veen B2 2| 5] Ve
RESET [21v,, > - o ouT
6o ] [Zv, e Microcosm e D MODULATOR
o 5] , (2] outop GND [ MC2062 [ outP
o, Moo oy %] paecode 200U -— ouT
] MO gy D, ] [T GND " °
ENABLE (E ] Datecode 7] outn ENABLE [T (070 1y
DISABLE 2] [ 6ND FAILOUT (2] T AEB’\:..E SAFETY -OZL;I\‘T
FNLO:I %JSS Locic  [L_|  pgas
Bl JECH JA DIS
6.5x4.4mm 4.3x3.9mm ,—27 A ‘ L‘ -
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MC2062
3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

PiN DESCRIPTION

. 16 QSOP 20 TSSOP .
Pin Name Pin No. Pin No. Function
c2 1 1 NPN collector. Used in conjunction with B2 for temperature
compensation of modulation current.
NPN base. Used in conjunction with C2 for temperature
B2 2 2 . .
compensation of modulation current.
RESET 3 3 Value o_f capacitor connected to this internal resistor
determines length of reset pulse to latch.
GND - 4 Ground pin.
GND 4 5 Ground pin
D 5 6 Non-inverted data input. May be AC-coupled or directly
IN coupled to differential PECL source.
5 6 7 Inverted data input. May be AC-coupled or directly coupled to
IN differential PECL source.
ENABLE 7 8 CMOS logic input. On-chip pull-up.
DISABLE - 9 CMOS logic input. On-chip pull-down.
FAILOUT 8w 10 Latched safety logic output.
B1 ) 11 NPN base. Used in conjunction with E1 for temperature
compensation of bias current in open loop operation
E1 . 12 NPN emitter. Used in conjunction with B1 for temperature
compensation of bias current in open loop operation.
I3 asout 9 13 Bias current output.
| ) 14 Reference current output for control of bias current when
BIASSET feedback photodetector is not used.
Lo 10 15 Control input for bias current control circuit.
GND 11 16 Ground pin.
OUTN 12 17 Modulator output. Draws current when D =0.
OUT2N 12 18 Modulator output. Draws current when D =0.
OUTP 13 19 Modulator output. Draws current when D =1.
OuUT2P 13 20 Modulator output. Draws current when D =1.
Veeo 14 21 Positive supply for modulator and bias circuit outputs.
Positive supply for circuits other than modulator and bias
V - 22
ceA outputs.
Positive supply for circuits other than modulator and bias
\Y 15 23
ccA outputs.
lvobser 16 24 Control input for modulation current setting circuit.

! Failout is connected to Disable internal to the QSOP16 package. As a result, a fault condition will disable the
laser drive circuitry.
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MC2062

3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

ABSOLUTE MaxiMum RATINGS

Symbol Parameter Rating Units

Ve Power Supply (V..-Gnd) 6 \%

T, Operating ambient -40 to +85 °C

Tere Storage temperature -65 to +150 °C

RecomMENDED OPERATING CONDITIONS

Symbol Parameter Rating Units

Vee Power supply (V..-GND) 3t055 \%

T, Operating ambient -40 to +85W® °C

! Check with Microcosm for allowable combinations of package/thermal resistance, power supply voltage and

drive currents.

AC CHARACTERISTICS

Symbol Parameter Min. Typ. Max. Units
Modulation current available at each 0
IMODOUT Output 4 - - mApp
Modulation current into VCSEL
l,oo(VCSEL) | Z . =50Q - 16 - mApp
vese =25Q 26
Modulation current rise/fall times (10-90%
t, b points) at modulator_ gutput pins with - - 250 ps
loads of 50Q to positive supply.
Range of programmable temperature co- o o
TCoour efficient on modulation current. 250 >10,000 ppm/°C
towo Modulation current pulse width distortion - - TBD %
M 00 Modulation current multiplier - 96 - AA
MOD Modulation current offset - -2 - mA
1This is the value with no external temperature compensation set.
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MC2062
3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

DC CHARACTERISTICS

Symbol Parameter Min. Typ. Max. Units
Ry i(r)nn;e:gfn::ees:i?tgﬁ?nglj I?ot(i)nlp?LIJNt (k]:(());d wires) i 600 i Q
Ry R, On-chip modulator pull-up resistors.® 65 75 85 Q
Vv, PECL Input High V..-1150 - V_.-800 mvV
A PECL Input Low V.-1900 - V_.-1500 mvV
A Enable and Disable Input High - 0.66xV . -
Voo Enable and Disable Input Low - 0.33xV . -
lee Supply current - | I“iol[i A - mA
BIAS m
lgias Maximum programmable bias current 20 - - mA
Range of programmable temperature co-
TC,sour | Efficient on Bias Current (open loop -1,000@ - >20,000 ppm/°C
operation)
Veuery Supply detection threshold. - 24 -
Veer Voltage ref. used for mod current control 1.15 1.2 1.25
REFD Voltage ref. used for bias current control Veeal25 | V1.2 | V,-1.15
Voo, ggrﬁ)tir) lvlzl(t)f;g.;e ref. used to monitor bias V115 V11 | V105 Vv
Voo, Iég\évt?cr) lvlzléa;)ge ref.used to monitor bias V135 | V13 V125 Vv
Mias Bias current multiplier - 39 - AJA
Regser Pull-up resistor connected to RESET pin 400 500 600 kQ
Cans Bias current offset. - -1 - mA

1 The value of this on-chip resistor is mask-programmable. Contact Microcosm for details on how to match this

value to your desired VCSEL.
2This is the value with no external compensation set.
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MC2062

3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

TypicaL PERFORMANCE CURVES

Bias Current vs Bias Setting Resistance
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MC2062
3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

Eve DIAGRAMS

Electrical Eye @ 25°C Electrical Eye @ -40°C
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MC2062

3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

FuncTioNaL BLock DIAGRAM
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FuncTionaL DESCRIPTION

The MC2062 VCSEL driver provides a high speed
modulator together with the circuits for setting the
modulation current, controlling the bias current and
for monitoring bias control loop and supply level.
CMOS logic inputs may be connected to control the
MC2062, and a CMOS output is provided to indicate

a detected failure of the bias control loop.

High Speed Modulator

The modulator is connected to the self-biased PECL
data inputs (D,, and D, ). The modulator steers the
modulation current between outputs OUTN/OUT2N
and OUTP/OUT2P. The pairs of outputs are identi-
cal and are connected in parallel.

The resistors connected to pins I, .., C2 and B2
are used to set the modulation current and tempera-
ture coefficient of modulation current.

Bias Generator

The first application circuit on page 8 shows how the
bias current can be controlled when a feedback
photodetector is available (closed loop operation). The

second circuit on page 9 shows the configuration that
may be used to achieve the desired bias current and
temperature coefficient when a feedback photodiode
is not used (open loop). In both cases the voltage at

pin |, is equal to the voltage V..

A further reference circuit and a window comparator
detect whether the voltage at pin | is between the
voltages V.., and V___,. Three separate bandgap
voltage reference circuits provide the voltage refer-

ences 'V \/ andV___/V

REF1’ " REF2 REF3" " REF4"

Power Supply level detection is provided by the Sup-
ply Detector circuit. The output of this circuit indi-
cates whether the supply is above the threshold
Y

SUPTH"

There is an on-chip switch in series with the positive
supply to the Bias circuit. The safety logic output
“Drive Enable” closes or opens this switch to turn
the Bias circuit on, or off, respectively.
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MC2062
3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

FuncTionAL DESCRIPTION

This diagram shows the detail of the Safety Logic.

The bias circuit may be switched off using the EN-
ABLE or DISABLE pin. It is also switched off if the
ome ’o . supply is low.

If failure of the bias control circuit is detected, this
condition is latched and indicated at the pin FAILOUT.
Lotoh Reset The latch is RESET when the condition that ENABLE
has precedence and SUPPLY OK are both true, is re-established. The

over Set

Rreset
(500KQ

T length of the reset pulse is determined by the size of
GND . the external capacitor in combination with the inter-
Safety Logic nal 500kQ resistor.

TypicaL AprpLicaTIONS CIRCUIT

Closed Loop Operation

L
\
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MC2062
3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

TypicaL AppLICATIONS CIRCUIT

Open Loop Operation
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MC2062

3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

DESIGN INFORMATION

Typical Closed Loop Application

Setting Bias Current for Closed Loop
Operation

When the VCSEL includes a monitor photodiode, the
closed loop scheme should be adopted. The voltage
atl,, isequaltoV_.-1.2V, so the voltage across R,
is 1.2V. The automatic power control loop increases
or decreases |, ., such that the current from the
monitor photodiode (and the VCSEL output power)
remains constant. Knowing the monitor photodiode
current (I.,) atthe desired output power, R, is setas
follows:

R, = 1.2Vl
Typical Open Loop Application

Setting Bias Current for Open Loop
Operation:

When driving a device in open loop operation with-
out a monitor photodiode, refer to the arrangement
on page 9. The MC2062 can be configured to set
VCSEL bias current with or without temperature com-
pensation.

First calculate the nominal bias current:

Pavg
n

where Ith is the threshold current (in mA), P g is the
average power (in mW), and n is the VCSEL slope
efficiency (in mW/maA).

Next, the required temperature coefficient of bias
current must be calculated. Note that with the modu-
lation output AC coupled, the temperature coefficient
of the VCSEL slope efficiency also affects the over-
all desired temperature coefficient of bias current:

Igias = v +

E(TGmX i) —Efm X Pavg%
TCias = L nth_
U leias U

s s

where TC_, is the temperature coefficient of thresh-

old current (in ppm/°C), TCn is the slope efficiency

temperature coefficient (in ppm/°C),and TC .., IS

TCsusour

the temperature coefficient of I, . with no pro-
grammed compensation — see DC Characteristics.

When not programming temperature compensation,
the typical temperature coefficient of bias current is
-1000ppm/°C. For this condition (no additional tem-
perature compensation), connect R, between I,
andV_. (R,, and R, are not required). Knowing the
desired VCSEL bias current, R, is calculated as fol-
lows:

1.2V x Migias
RBl e
Isias-Cisias
where M, .. is a bias current multiplierand C . is an

offset — see DC Characteristics.

As noted, programming the bias current as listed
above yields a temperature coefficient of -1000ppm/
°C. By connecting pin B1 toV__ and connecting R,
between pin E1 and |, the bias current is typically
= 2000ppm/°C. With this configuration, R, is set as
follows (R,,and R, are not required):

0.55V x Miias

Ieias-Cislas

Re1 =

Finally, when more temperature compensation is re-
quired for I, use the configuration as shown on
page 9. The procedure for selecting the values for
Ry Ry @nd R, is as follows:

1. Calculate the voltage at pin E1:
TCiBas x1.2V
TCisias + 3000

where V_, is the number of volts below V..
2. Calculate I(l

VEeL=

BIASSET):

Isias-Cigias
I(lsiasseT) = ————

IBIAS

where M Bias 1S

ias IS the bias current multiplier and C
an offset— see DC Characteristics.

3. Calculate R,:

1.2-Ve1

I(lsiassET)

Re1=

4. Calculate the values for the temperature compen-
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MC2062

3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

DESIGN INFORMATION

sation resistors, RBZ and Rsa:

_ 0.65v
Bp = —————
0.5x1 (IBIASSET)

_ Ve-0.65V
BB —
0.5 x1(leiasseT)

The factor of 0.5 in the denominator of both equa-
tions sets the current through the temperature com-
pensation transistor to half of I, ..., allowing for
adjustment of R, withoutimpacting the temperature
compensation.

Setting Modulation Current:

Refer to page 8 or 9. The modulation output current,
from the Modulator is given by:

) XM +C

IMODOUT - I(IMODSET IMOD IMOD

Where I(l,,,,s;) IS the current output at pin |
M oo IS @ multiplier and C,  is an offset current —
see AC Characteristics. With the circuit configured

as shown, the voltage at pin | is equal to V

IMOD’
MODSET’

MODSET REF1°

First, calculate 1,

IMODveseL X (RSER + RSHUNT)

Imopout =

RsHunt
Where R, ,\; = Reyr /1 75Q
Where Imop, ., is the modulation current required for
the VCSEL itself, R, is the VCSEL series resist-
ance, and R, .. is the shunt pull-up resistance to

Vcce. Keep in mind that any external value of pull-up
resistance is in parallel with 75Q internal on the
MC2062.

From the previous equation,

|modout - Clmod

Mlimod

Next, the required temperature coefficient of modu-
lation current must be determined:

TCmop = =TCn —TCiour

where TC | .is the temperature coefficientof |, | .
with no programmed compensation — see AC Char-

acteristics.

|(|modset) =

When not programming temperature compensation,
the typical temperature coefficient of modulation cur-
rentis -250ppm/°C. For this condition (no additional
temperature compensation), connect Rm1 between
Imodset and GND (R,,, and R,,, are not required).
R,,, is calculated as follows:

_lav
ML= ——
[(Imodset)

As noted, programming the modulation current as
listed above yields a temperature coefficient of
-250ppm/°C. By connecting pin C2 to B2 and con-
necting R,,, between pin C2/B2 and |, .., the tem-
perature coefficient of modulation current is roughly
2750ppm/°C. With this configuration, R,,, is set as
follows (R,,, and R, ,, are not required):

0.65V

[(ImopsET)

Rwm =

Finally, when more temperature compensation is re-
quired for Imodout, use the configuration as shown
on pages 8 and 9. The procedure for selecting the

values forR ., R, and R, is as follows:

1.Calculate the voltage at pin C2:

TCimop x1.2V
Veozm ———MM—
TCmop + 3000
2.Calculate R,
Run = 1.2-Ve2
[(ImopsET)

3. Calculate the values for the temperature compen-
sation resistors, R, and R,

Vc2-0.65V
Rvp= ———
0.5 x1(ImopskT)
Rus = 0.65V

- 0.5 x1(ImopseT)

The factor of 0.5 in the denominator of both equa-
tions sets the current through the temperature com-
pensation transistor to half of I(l,,...), allowing for
adjustment of R, without impacting the temperature
compensation.
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MC2062
3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

BARE DiE INFORMATION

Pad Centres

Description X Y Description X Y
Cc2 -525 -75 loasour 525 75
B2 -525 -225 lgasser 525 225
RESET -525 -375 lo 525 375
GND1 -375 -525 GNDO 375 525
GND2 -225 -525 OUTN 225 525
D, -75 -525 OUT2N 75 525
m 75 -525 OUTP -75 525
ENABLE 225 -525 OuT2P -225 525
DISABLE 375 -525 Veco -375 525
FAILOUT 525 -375 Veea -525 375
B1 525 -225 Veea -525 225

El 525 -75 lopser -525 75

Chip Layout

& o % Z o
o = — g )]
g 2 > . . Z
> O O O O o
VCCA : : =I : i: |P|N
VCCA pcrocosm 199971 H IBIASSET
= ‘u } T
lMODSET I — = lBIASOUT
C2 :m ; :::_ E1
B2 il } ; B1
=z | m ]
RESET ey | HHE I FAILOUT

-4 z z
_— o o &= 4 3
Dimensions: z Z n m
Pad size 90x90u o O <ZE a()
Die Size 1280x1280u L a)
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MC2062

3.3to 5V Laser/VCSEL Driver IC for Applications from 100Mbps to 1.25Gbps

PAcCKAGE INFORMATION

24 Lead Thin Small Shrink Outline Package (TSSOP)
Dims | Tols/Leads | 20L 24L Dims | Tols/Leads | 20L 241
_ phbednesannh| A | max 120 e | Basc B
P
| Al .05 MIN/.10 MAX b 05 22
A A A +
e N A2 NOM. 90 c 13 MIN/.20 MAX
D +.05 650 | 7.80 e +4° e
N e )| "
% LDMF == i E +.10 6.40 aaa MAX. 10
& _l— tE= b b1 —]
J— e E1 +.10 4.40 bob MAX. 10
"/ﬁ i | L | +15-10 60 cee MAX. 05
"o, ‘ - : N N
= rﬂ? 1= * | L1 | REF 1.00 ddd | MAX. 20
e AT Zp REF 325
16 Lead Quarter Small Outline Package (QSOP)
/\\-\ 7TYP
) Dims | Tols/N 16 Dims | Tols/N 16
T L J Al STAND-OFF
el A ‘Jr- A MAX. | 1.60 cce MAX. | 0.10
7H H H H H H H H Al +.05 0.1 ddd MAX. 0.10
A2 +.10 1.40 e BASIC 0.65
D +.10 49 b +.05 0.25
| HHHEBEed E +20 | 600 c +05 | ;2min
BOTTOM VIEW -24 maX
e | El1 | +.10 3.90 R +.05 | 020
STANDVO:F‘\ 0°~80
s L] 3 L | +05 | 06 R1 MIN. | 0.20
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CONTACT INFORMATION

CoRPORATE OFFICES

Corporate Headquarters
Microcosm Communications Limited
Castlemead
Lower Castle Street

Bristol

BS1 3AG
United Kingdom
Telephone: (+44) 117 930 2400
Fax: (+44) 117 930 2401
e-mail: microcosm@mcosm.co.uk
www.mcosm.co.uk

—\World Wide Direct Sales——

Americas
Microcosm Communications Limited
10855 SW Falcon Court
Beaverton
OR 97007
USA
Telephone: (+503) 590 0540
Fax: (+503) 590 3717
e-mail: steve0010@msn.com

Europe, Rest of World

Microcosm Communications Limited

Castlemead

Lower Castle Street

Bristol

BS13AG

United Kingdom

Telephone: (+44) 117 930 2400

Fax: (+44) 117 930 2401

e-mail: christian.hess@mcosm.co.uk
Germany

Microcosm Communications Limited

Noldestr. 1

66787 Wadgassen

Germany

Telephone: (+49) 6834 609 0000

Fax: (+49) 6834 609 0001

e-mail: cristian.hess@mcosm.co.uk

Japan

Microcosm Communications

793-9 Nakagawa

Omiya-city

Saitama 330-0831

Japan

Telephone: (+81) 486806102

Fax: (+81) 48 680 1656

e-mail: tatsuyuki_torii@csi.com

Distributors
China/Hong Kong

WZT Corporation
5/F, Hua Ying Building
Nan You Road

Shen Zhen
China
Telephone: (+86) 755 664 6166
Fax: (+86) 755 6409678
e-mail: szwztlec@public.szptt.net.cn
Korea
UTO International Corporation
Union Center #801
837-11 Yeok-sam Dong, Kang-Nam Gu
Seoul 135-080
Korea
Telephone: (+82) 2501 5665
Fax: (+82) 2508 3250, (+82) 2501 0023
e-mail: utokorea@utocorp.com
Taiwan
Jeritronics Limited
Floor 7F, No.267, Sec. 3
Cheng-Teh Road
Taipei
Taiwan R.O.C.
Telephone: (+02) 25851636
Fax: (+02) 2586 4736
e-mail jeritron@tptsl.seed.net.tw
Israel
Avnet Gallium
11 Hasadna Str
43650 Raanana
Israel
Telephone: (+972) 9 748 2182 ext 306
Fax: (+972) 9 748 4046
e-mail: amir.b@gallium.co.il

Microcosm reserves the right to change products and specifications without prior notice. This information does not convey any license by any implication or otherwise under any patents or other right.
Application circuits shown, if any, are typical examples illustrating the operation of the devices. Microcosm cannot assume responsibility for any problems arising out of the use of these circuits.
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