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1 FEATURES

1.1 General

* 30 Mbits/s to 1.25 Gbits/s

 Bias current up to 100 mA

e Modulation current up to 100 mA

¢ Rise and fall times typical 120 ps

« Jitter below 30 ps (peak-to-peak value)

* Modulation output voltage up to 2 V dynamic range

¢ 1.2 V minimum voltage on the modulation output pin and
0.4 V minimum voltage on pin BIAS

» Retiming function via external clock with disable option
* Pulse width adjustment function with disable option

» Positive Emitter Coupled Logic (PECL), Low Voltage
Positive Emitter Coupled Logic (LVPECL) and
Current-Mode Logic (CML) compatible data and clock
inputs

« Internal common mode voltage available for AC-coupled
data and clock inputs and for single-ended applications

e 3.3V supply voltage
e TZA3047A: AC-coupled laser for 3.3 V laser supply

e TZA3047B: DC-coupled laser for 3.3 V and 5 V laser
supply.

1.2 Control features

* Dual-loop control for constant and accurate optical
average power level and extinction ratio

¢ Optional average power loop control (up to 1.25 Gbits/s)
¢ Optional direct setting of modulation and bias currents.

4 ORDERING INFORMATION

1.3 Protection features

Alarm function on operating current

Alarm function on monitor current
Enable function on bias and modulation currents

Soft start on bias and modulation currents.

2 APPLICATIONS

SDH/SONET optical transmission systems.

3 GENERAL DESCRIPTION

The TZA3047 is a fully integrated laser driver for optical
transmission systems with data rates up to 1.25 Gbits/s.
The TZA3047 incorporates all the necessary control and
protection functions for a laser driver application with very
few external components required and low power
dissipation. The dual-loop controls the average monitor
current in a programmable range from 150 pA to 1300 pA
and the extinction ratio in a programmable range from
5to 15 (linear scale).

The design is made in the Philips BICMOS RF process
and is available in a HBCC32 package or as bare die. The
TZA3047A is intended for use in an application with an
AC-coupled laser diode with a 3.3 V laser supply voltage.
The TZA3047B is intended for use in an application with a
DC-coupled laser diode for both 3.3 and 5 V laser supply
voltages.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TZA3047AVH HBCC32 | plastic thermal enhanced bottom chip carrier; 32 terminals; SOT560-1
TZA3047BVH HBCC32 |body 5 x5 > 0.65 mm
TZA3047UH - bare die; 2560 x 2510 x 380 um -
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5 BLOCK DIAGRAM
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The numbers in parenthesis refer to the bare die version.

Fig.1 Block diagram.
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6 PINNING
SYMBOL PIN PAD (@) DESCRIPTION
GND die pad | substrate | common ground plane for Vcca, Veen: Veco, RF and I/O; must be connected to
ground

Vcea 1 1 analog supply voltage

Veea - 2 analog supply voltage

Vcep 2 3 digital supply voltage

Veep - 4 digital supply voltage

DIN 3 5 non-inverted data input (RF input)

DINQ 4 6 inverted data input (RF input)

GNDRF - 7 ground

GNDRF - 8 ground

GNDRF - 9 ground

GNDRF - 10 ground

TEST 5 11 test pin or test pad; must be connected to ground

CIN 6 12 non-inverted clock input (RF input)

CINQ 7 13 inverted clock input (RF input)

GND 8 - ground

GNDESD - 14 ground

ALRESET 9 15 alarm reset input; resets ALMON and ALOP alarms

ENABLE 10 16 enable input for modulation and bias current

GNDDFT - 17 ground

ALOP 11 18 alarm output on operating current (open-drain)

ALMON 12 19 alarm output on monitor diode current (open-drain)

i.c. - 20 internally connected

MAXOP 13 21 threshold level input for alarm on operating current

i.c. - 22 internally connected

VTEMP 14 23 temperature dependent voltage output source

MAXMON 15 24 threshold level input for alarm on monitor diode current

RREF 16 25 reference current input; must be connected to ground with an accurate (1%)

10 kQ resistor

GNDRF - 26 ground

PWA 17 27 pulse width adjustment input

GND 18 - ground

GNDO - 28 ground

LAQ 19 29 inverted laser modulation output (RF output); output for dummy load
LAQ - 30 inverted laser modulation output (RF output); output for dummy load
LAQ 20 31 inverted laser modulation output (RF output); output for dummy load
LAQ - 32 inverted laser modulation output (RF output); output for dummy load
GNDO - 33 ground

i.c. - 34 internally connected

GNDO - 35 ground

2003 Jun 05




Philips Semiconductors

Product specification

30 Mbits/s up to 1.25 Ghbits/s laser drivers

TZA3047A; TZA3047B

SYMBOL PIN PAD (@ DESCRIPTION

GNDO - 36 ground

LA 21 37 non-inverted laser modulation output (RF output); output for laser
i.c. - 38 internally connected

LA - 39 non-inverted laser modulation output (RF output); output for laser
LA 22 40 non-inverted laser modulation output (RF output); output for laser
LA - 41 non-inverted laser modulation output (RF output); output for laser
GND 23 - ground

GNDO - 42 ground

BIAS 24 43 current source output for the laser bias current

Veco 25 44 supply voltage for the output stage and the laser diode

Veeco - 45 supply voltage for the output stage and the laser diode

ACDC - 46 AC or DC coupled laser; note 2

GNDESD - a7 ground

MON 26 48 input for the monitor photo diode (RF input)

BIASIN 27 49 input for the bias current setting

BIASOUT 28 50 output of the control block for the bias current

GNDCCB - 51 ground

MODIN 29 52 input for the modulation current setting

GNDCCB - 53 ground

i.c. - 54 internally connected

MODOUT 30 55 output of the control block for the modulation current

ER 31 56 input for the optical extinction ratio setting

AVR 32 57 input for the optical average power level setting
Notes

1. All ground pads must be connected to ground.

2. ACDC pad must be left unconnected for AC-coupling applications. For DC-coupling applications, connect this pad to

ground.
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Fig.2 Pin configuration.

7 FUNCTIONAL DESCRIPTION

7.1  Data and clock input

The TZA3047 operates with differential Positive Emitter
Coupled Logic (PECL), Low Voltage Positive Emitter
Coupled Logic (LVPECL) and Current-Mode Logic (CML)
data and clock inputs with a voltage swing from 100 mV to
1V (p-p). Itis assumed that both the data and clock inputs
carry a complementary signal with the specified
peak-to-peak value (true differential excitation).

The circuit generates an internal common mode voltage
for AC-coupled data and clock inputs and for single-ended
applications.

If Vpin > Vping, the modulation current is sunk by the LA

pins and corresponds to an optical ‘one’ level of the laser.

7.2  Retiming

The retiming function synchronizes the data with the clock
to improve the jitter performance. The data latch switches
on the rising edge of the clock input. The retiming function
is disabled when both clock inputs are below 0.3 V.

At start-up the initial polarity of the laser is unknown before
the first rising edge of the clock input.

2003 Jun 05

7.3 Pulse width adjustment

The on-duration of the laser current can be adjusted from
-100 to +100 ps. The adjustment time is set by resistor
Rpwa. The maximum allowable capacitive load on pin
PWA is 100 pF. Pulse width adjustment is disabled when
pin PWA is short-circuited to ground.

7.4  Modulator output stage

The output stage is a high-speed bipolar differential pair
with typical rise and fall times of 120 ps and with a
modulation current source of up to 100 mA when the LA
pins are connected to Vcco.

The modulation current switches between the LA and LAQ
outputs. For a good RF performance the inactive branch
carries a small amount of the modulation current.

The LA output is optimized for the laser allowing a 2 V
dynamic range and a 1.2 V minimum voltage. The LAQ
output is optimized for the dummy load.

The output stage of the TZA3047A is optimized for
AC-coupled lasers and the output stage of the TZA3047B
is optimized for DC-coupled lasers.

The BIAS output is optimized for low voltage requirements
(0.4 V minimum for a 3.3 V laser supply; 0.8 V minimum
for a 5V laser supply).
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7.5  Dual-loop control

The TZA3047 incorporates a dual-loop control for a
constant, accurate and temperature-independent control
of the optical average power level and the extinction ratio.
The dual-loop guarantees constant optical ‘one’ and ‘zero’
levels which are independent of the laser temperature and
the laser age.

The dual-loop operates by monitoring the current of the
monitor photodiode which is directly proportional to the
laser emission. The ‘one’ and ‘zero’ current levels of the
monitor diode are captured by the detector of the dual-loop
control. Pin MON for the monitor photodiode current is an
RF input.

The average monitor current is programmable over a wide
current range from 150 to 1300 pA for both the dual-loop
control and the average loop control. The extinction ratio is
programmable from 5 to 15.

The maximum allowable capacitive load on pins AVR, ER,
BIASOUT and MODOUT is 100 pF.

7.6  Average loop control

The average power control loop maintains a constant
average power level of the monitor current over
temperature and lifetime of the laser. The average loop
control is activated by short-circuiting pin ER to ground.

7.7  Direct current setting

The TZA3047 can also operate in open-loop mode with
direct setting of the bias and modulation currents. The bias
and modulation current sources are transconductance
amplifiers and the output currents are determined by the
BIASIN and MODIN voltages respectively. The bias
current source has a bipolar output stage with minimum
output capacitance for optimum RF performance.

7.8 Soft start

At power-up the bias and modulation current sources are
released when Veca > 2.7 V and the reference voltage has
reached the correct value of 1.2 V.

The control loop starts with minimum bias and modulation
current at power-up and when the device is enabled. The
current levels increase until the MON input current
matches the programmed average level and, in the case
of dual-loop control, the extinction ratio.
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7.9 Alarm functions

The TZA3047 features two alarm functions for the
detection of excessive laser operating current and monitor
diode current due to laser ageing, laser malfunctioning or
a too high laser temperature. The alarm threshold levels
are programmed by a resistor or a current source. In the
TZA3047A, for the AC-coupled application, the operating
current is equal to the bias current. In the TZA3047B, for
the DC-coupled application, the operating current equals
the bias current plus half of the modulation current.

7.10 Enable

A LOW level on the enable input disables the bias and
modulation current sources: the laser is off. A HIGH level
on the enable input or an open enable input switches both
current sources on: the laser is operational.

7.11 Reference block

The reference voltage is derived from a band gap circuit
and is available at pin RREF. An accurate (1%) 10 kQ
resistor has to be connected to pin RREF to provide the
internal reference current. The maximum capacitive load
on pin RREF is 100 pF.

The reference voltage on the setting pins (MAXOP,
MAXMON, PWA, ER and AVR) is buffered and derived
from the band gap voltage.

The output voltage on pin VTEMP reflects the junction
temperature of the TZA3047, the temperature coefficient
of Vytemp equals —2.2 mV/K.
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8

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 60134); all voltages are referenced to ground; positive
currents flow into the IC.

SYMBOL PARAMETER CONDITION MIN. MAX. UNIT
Veep digital supply voltage -0.5 +3.5 Vv
Veea analog supply voltage -0.5 +3.5 Vv
Veeco output stage supply voltage 3.3V laser supply -0.5 +3.5 Vv
5V laser supply (TZA3047B only) [ -0.5 +5.3 Vv
Vo(La) output voltage at pin LA TZA3047A; Veco =3.3V 1.2 4.5 \Y,
TZA3047B; Vcco = 3.3V 0.8 4.1 \Y,
TZA3047B; Vcco =5V 1.2 45 Y,
Vo(LAQ) output voltage at pin LAQ TZA3047A; Vcco =3.3V 1.8 4.5 \%
TZA3047B; Vcco =3.3V 1.6 45 Vv
TZA3047B; Vcco =5V 2.0 5.2 \Y,
VBias bias voltage TZA3047A; Vcco =3.3V 0.4 3.6 \Y
TZA3047B; Vcco = 3.3V 0.4 3.6 \Y,
TZA3047B; Vcco=5V 0.8 4.1 \Y,
Vi voltage on other input and output
pins
analog inputs and outputs -0.5 Vcea + 0.5 \Y,
digital inputs and outputs -0.5 Veep + 0.5 Vv
In input current on pins
MAXOP, MAXMON, RREF, PWA, -1.0 0 mA
ER and AVR
VTEMP, BIASOUT and MODOUT -1.0 +1.0 mA
ALOP, ALMON and MON 0 5.0 mA
Tamb ambient temperature -40 +85 °C
T junction temperature -40 +125 °C
Tstg storage temperature -65 +150 °C
9 THERMAL CHARACTERISTICS
In compliance with JEDEC standards JESD51-5 and JESD51-7.
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Ring-a) thermal resistance from junction to | 4 layer printed circuit board in still 35 KW
ambient air with 9 plated vias connected
with the heatsink and the first
ground plane in the PCB
HBCC32 die pad soldered to 60 KW
PCB
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10 DC CHARACTERISTICS

Tamb = —40 to +85 °C; Rin(j-a) = 35 K/W; Pyt = 400 mW; Vcea = 3.14 10 3.47 V; Veep = 3.14 t0 3.47 V;
Vecco =3.14103.47 V; Rayvr = 7.5 kQ; Rgr =62 kQ; Rmopin = 6.2 kQ; Rgjasin = 6.8 kQ; Rpwa = 10 kQ; Rrrer = 10 kQ;
Ruaxmon = 13 kQ; Ruyaxop = 20 kQ; positive currents flow into the IC; all voltages are referenced to ground; unless

otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Supplies: pins V cca, Veep and Veco
Veea analog supply voltage 3.14 3.3 347 |V
Vcep digital supply voltage 3.14 3.3 347 |V
Veco RF output supply voltage | 3.3V laser supply 3.14 3.3 347 |V
5V laser supply 4.75 5.0 525 |V
lcea analog supply current 30 40 50 mA
lcep digital supply current 35 45 55 mA
lcco RF output supply current | pins LA and LAQ open-circuit
3.3V laser supply 8 15 25 mA
5V laser supply - 20 - mA
Pcore core power dissipation core excluding output currents - 264 - mw
IO(LA): IO(LAQ) and Igjas; PWA and
retiming off
Piot total power dissipation Vgias = 3.3V, Igjas = 20 mA; 330 400 500 mwW
Imod = 16 MA,; note 1
Data and clock inputs: pins DIN and CIN
Vi(p-p) input voltage swing Vioiny = (Veep — 2 V) to Veep: 100 - 1000 |mV
(peak-to-peak value) Vieiny = (Veep — 2 V) to Veep
Vintem) internal common mode AC-coupled inputs - Veep —1.32 | - \
voltage
Vio input offset voltage note 2 -10 0 +10 mV
Zidif) differential input 80 100 125 Q
impedance
Zi(cm) common mode input 8 10 13 kQ
impedance
Vi(cin(dis) input voltage for disabled | Vein = Veing - - 0.3 V
retiming
Monitor photodiode input: pin MON
VimMon) input voltage Imon = 50 to 2500 pA 0.9 1.1 1.3 \
ZiimoN) input impedance Imon = 50 to 2500 pA - 27 - Q
Extinction ratio setting for dual-loop control: pins MON and ER
ERmin low extinction ratio setting | dual-loop set-up; lgg > =30 PA;
note 3
linear scale - 5 7 -
dB scale - 7 8.5 dB
2003 Jun 05 10
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
ERmax high extinction ratio setting | dual-loop set-up; lgg < =10 pA;
note 3
linear scale 13 15 - -
dB scale 11 11.8 - dB
ERacc relative accuracy of ER temperature and Vcca -10 - +10 %
variations; ER = 10;
AVR =550 pA
VIef(ER) reference voltage on ler = —351t0 =5 PA; 1.15 1.20 1.25 \
pin ER Cer < 100 pF
ler current sink on pin ER =35 - -5 HA
Average setting for dual-loop control and average loop control: pins MON and AVR
lav(MON)(low) low average monitor lavr > —280 pA
current setting dual-loop (ER = 5) - - 150 |pA
average loop (pin ER to GND) | - - 150 HA
lav(MON)(max) maximum average monitor | layg = —15.0 pA
current setting dual-loop (ER = 5) 1200 |1300 - HA
average loop (pin ER to GND) [ 1200 |1300 - MA
Alay(mon) relative accuracy of temperature and Vcea -10 - +10 %
average current on variations; ER = 10;
pin MON AVR =550 pA
Vief(AVR) reference voltage on lavr = =250 to —15 PA,; 1.15 1.20 1.25 \Y
pin AVR Cavr < 100 pF
Isink(avR) current sink on pin AVR -280 - -15 MA
Control loop modulation output: pin MODOUT
Isource(MoDOUT) | SOUrCe current Vmopoutr =0.5t01.5V; - - -200 |MHA
Cnmopout < 100 pF
ISink(MODOUT) sink current Vmopout =0.5t01.5V; 200 - - HA
Cwmobout < 100 pF
Control loop bias output: pin BIASOUT
Isource(BIASOUT) | SOUrce current Veiasour =0.5t0 1.5V, - - -200 |MHA
Cgiasout < 100 pF
ISink(BIASOUT) sink current VeiasouTr =0.5t0 1.5V, 200 - - HA
Cglasout < 100 pF
Bias current source: pins BIASIN and BIAS
Om(bias) bias transconductance Veasin=0.5t01.5V
VBIAS = VCCO =33V 90 110 125 mA/V
Veias =4.1V;Vecco=5.0V 95 110 130 mA/NV
Isource(BIASIN) | SOUrCe current at Veiasin =0.5t0 1.5V -110 -100 -95 HA
pin BIASIN
IBIAS(max) maximum bias current Vgjasiy = 1.8V 100 - - mA
IBIAS(min) minimum bias current Veiasin=01t00.4V - 0.2 0.4 mA
IBIAS(dis) bias current at disable VEnaBLE < 0.8V - - 30 A
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. [ UNIT
VBias output voltage on pin BIAS | normal operation
Veco=3.3V 0.4 - 3.6 \%
Veco=5V 0.8 - 4.1 \%
Modulation current source: pin MODIN
Om(mod) modulation Vmopin=0.5t0 1.5V
transconductance Via =Viag =Veco =3.3V 78 90 105 | mAN
VLA = VLAQ = Vcco =45V 80 95 110 mA/V
IsourceqoDINy | SOUrce current at Vmopin =0.5t0 1.5V -110 -100 -95 HA
pin MODIN
Modulation current outputs: pins LA
lo(LAY(max)(on) maximum laser Vmopin = 1.8V, 100 - - mA
modulation output current | Vi a =Vceco =3.3V, note 4
at LA on
lo(LA)(min)(on) minimum laser modulation | Vyopin =010 0.4V, - 5 6 mA
output current at LA on Via =Veeo =3.3V; note 4
lo(LA)min)(off minimum laser modulation | V| s = Vcco = 3.3V, note 4
output current at LA off Vmopin = 0.5 V _ _ 0.8 mA
Vvopin = 1.5V - - 2 mA
Zoway ZoLaq) | Outputimpedance pins LA 80 100 125 Q
and LAQ
lo(Lay(dis)» non-inverted and inverted | VenagLe < 0.8 V - - 200 HA
lo(LAQ)(dis) laser modulation output
current at disable
Vo(LA)min minimum output voltage at | TZA3047A; Vcco = 3.3V 1.6 - - \Y
pin LA TZA3047B; Veeo = 3.3V 1.2 - - v
TZA3047B; Vecco =5V 1.6 - - \%
Enable function: pin ENABLE
Vi LOW-level input voltage bias and modulation currents - - 0.8 \%
disabled
ViH HIGH-level input voltage | bias and modulation currents 2.0 - - \%
enabled
Rpu(int) internal pull-up resistance 16 20 30 kQ
Alarm reset: pin ALRESET
Vi LOW-level input voltage no reset - - 0.8 \%
ViH HIGH-level input voltage | reset 2.0 - - \%
Rpd(int internal pull-down 7 10 15 kQ
resistance
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. [ UNIT

Alarm operating current: pins MAXOP and ALOP

Vief(MAXOP) reference voltage on Imaxop = 10 to 200 pA 1.15 1.2 1.25 \%
pin MAXOP
Nmaxop ratio of loper(alarm) and loper(alarm) = 7.5 t0 150 mA
Imaxop Veco=3.3V 700 800 900
VCCO =50V 750 850 950
Vp(aLor)L drain voltage at active IaLop = 500 pA 0 - 0.4 \%
alarm

Alarm monitor current: pins MAXMON and ALMON

Vietmaxmon) | reference voltage on Imaxmon = 10 to 200 pA 1.15 1.2 1.25 V
pin MAXMON

NMAXMON ratio of Iyon(alarmy and IMON(alarm) = 150 to 3000 pA 10 15 20
Imaxmon

Vb(ALMON)L drain voltage at active IaLmon = 500 pA 0 - 0.4 \
alarm

Reference block: pins RREF and VTEMP

VRREF reference voltage Rrrer = 10 kQ (1%); 1.15 1.20 1.25 \%
Crrer < 100 pF

VVTEMP temperature dependent T;j =25 °C; Cyremp < 2 nF; 1.15 1.20 1.25 \%
voltage note 5

TCvTtemP temperature coefficient of | T; = -25to +125 °C; note 5 - -2.2 - mV/K
VvTEMP

IsourceqvTEMP) | SOUrCe current of - - -1 mA
pin VTEMP

Isink(vTEMP) sink current of pin VTEMP 1 - - mA

Notes

1. The total power dissipation Py is calculated with Vgias = Veco = 3.3 V and Igias = 20 mA. In the application Vgjas

will be Vcco minus the laser diode voltage which results in a lower total power dissipation.

The specification of the offset voltage is guaranteed by design.

Any (AVR, ER) setting needs to respect 50 PA < Iyon < 2500 pA. Therefore, for large ER settings,
minimum/maximum AVR cannot be reached.

The relation between the sink current Iy a) and the modulation current Iyoq is: IO(LA) = lnog ¥ # where
L(LA)

Z|(La) is the external load on pin LA. The voltage on pin MODIN programmes the modulation current |pmog. This current
is divided between Z, | a) and the 100 Q internal resistor connected to pins LA. When the modulation current is
programmed to 100 mA, a typical Z, i ay of 25 Q will result in an Iy ) current of 80 mA, while 20 mA flows via the
internal resistor. This corresponds to a voltage swing of 2 V on the real application load.

Vvtemp = 1.31 + TCyremp X Tjand Tj = Tamp + Prot X Ring-a)-
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11 AC CHARACTERISTICS
Tamb = —40 to +85 °C; Rin(j-a) = 35 K/W; Pyt = 400 mW; Vcea = 3.14 10 3.47 V; Veep = 3.14 t0 3.47 V;
Vecco =3.14103.47 V; Rayvr = 7.5 kQ; Rgr =62 kQ; Rmopin = 6.2 kQ; Rgjasin = 6.8 kQ; Rpwa = 10 kQ; Rrrer = 10 kQ;
Ruaxmon = 13 kQ; Ruyaxop = 20 kQ; positive currents flow into the IC; all voltages are referenced to ground; unless

otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
RF path
BR bit rate 0.03 - 1.25 Gbits/s
JLAp-p) jitter of pin LA output signal R =25Q; note 1 - - 30 ps
(peak-to-peak value)
tr rise time of voltage on pin LA 20% to 80%; R, =25 Q; - 120 150 ps
note 2
te fall time of voltage on pin LA 80% to 20%; R, =25 Q; - 120 150 ps
note 2
tsu(p) data input set-up time 60 - - ps
th() data input hold time 60 - - ps
ten(start) start-up time at enable direct current setting - - 1 us
Current control
tCint internal time constant dual-loop control 30 - - ms
operating currents fully
settled
Pulse width adjustment
tpwA(min) minimum pulse width Rpwa = 6.7 kQ; - -100 - ps
adjustment on pins LA Cpwa < 100 pF
tPwa pulse width adjustment on Rpwa = 10 kQ; - 0 - ps
pins LA Cpwa < 100 pF
thwA(max) maximum pulse width Rpwa = 20 kQ; - 100 - ps
adjustment on pins LA Cpwa < 100 pF
Notes

1. The output jitter specification is guaranteed by design.

2. For high modulation current, t; and t; are impacted by total inductance between the LA pins and the laser connection.
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12 APPLICATION INFORMATION
12.1 Design equations
12.1.1 BIAS AND MODULATION CURRENTS

The bias and modulation currents are determined by the
voltages on pins BIASIN and MODIN. These voltages are
applied by the BIASOUT and MODOUT pins for dual-loop
control. For average loop control the BIASIN voltage is
applied by the BIASOUT pin and the MODIN voltage is
applied by an external voltage source or an external
resistor Ryopin-

For direct setting of bias and the modulation current, the
BIASIN and MODIN voltages have to be applied by
external voltage sources or by Rgjasin and Ryopin
external resistors connected on BIASIN and MODIN pins:

Igias = (Reiasin X 100 YA — 0.5 V) X gmpias) [MA]
Imod = (Rmopin % 100 pA — 0.5 V) X gm(mod) + 5 [MA]

The bias and modulation current sources operate with an
input voltage range from 0.5 to 1.5 V. The output current is
at its minimum level for an input voltage below 0.4 V;

see Figs 3 and 4.

The bias and modulation current sources are temperature
compensated and the adjusted current level remains
stable over the temperature range.

The bias and modulation currents increase with increasing
resistor values for Rgjasin and Ryopin respectively, this
allows resistor tuning to start at a minimum current level.

110

IBIAS
(mA)

9Im(bias) =
110 mA/V

IBIAS (min)

0.2

0.5 VBIASIN (V)

MGT890

Fig.3 Bias current as a function of BIASIN voltage.
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105

Imod = lo(LA)
(mA)

9m(mod) =
100 mA/V

lo(LA)(min)

15
MGT891

Vmobin (V)

LA current when LA output is on.
Vo(a) = Vcco-

Fig.4 Modulation current as a function of MODIN
voltage.

12.1.2 AVERAGE MONITOR CURRENT AND EXTINCTION
RATIO

The average monitor current laymon in dual-loop or
average loop operation is determined by the source
current (Iayr) of the AVR pin. The current can be sunk by
an external current source or by an external resistor (Ravr)
connected to ground:

AVR

v
lay(on) = 1580 = 5.26 x layg =1580 ~5.26 X === [UA]

AVR
The extinction ratio in dual-loop operation is determined by
the source current (Igr) of the ER pin. The current can be

sunk by an external current source or by an external
resistor (Rgr) connected to ground:

_1
2 uA

VER

ler
ER = 20— —— =20
2 pA Rer
The average monitor current and the extinction ratio as a

function of the Iayr and Igr current are illustrated in Fig.5.

The average monitor current increases with a decreasing
Iavr Or increasing Rayr, this allows resistor tuning of Rayr
to start at minimum Iayr current level.

The formulas used to program AVR and ER are valid for
typical conditions; tuning is necessary to achieve good
absolute accuracy of AVR and ER values.
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lav(MON)
(HA)

1500

'av(MON) =1580 - 5.26 x lAVR HA

Fig.5 Average monitor current and extinction ratio as a function of |ayr and Igg.

1
IAVR (HA) 295

IER (HA) MGT892

12.1.3 DUAL-LOOP CONTROL

The dual-loop control measures the monitor current (Iyon)
corresponding with an optical ‘one’ level and the Iyon
corresponding with the optical ‘zero’ level. The measured
IMON(one) @nd Imon(zero) @re compared with the average
monitor current setting and the extinction ratio setting
according to:

— IMON(one) + IMON(zero)
2

Iav(MON)

— IMON(one)

ER
IMON(zero)

The dual-loop controls the bias and the modulation current
for obtaining the Imon(ne) @and Imon(zero) Current levels
which correspond with the programmed AVR and ER
settings.
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Performance of the dual-loop for high data-rate is linked to
the quality of the incoming IMON signal: a high
performance interconnection between monitor photodiode
and MON input is requested for maximum data rate
applications (1.25 Gbits/s).

The operational area of the dual-loop and the control area
of the monitor input current must respect the following
equations:

50 PA <lyon(zero) <500 HA
250 UA <lyon(one) <2500 A

Stability of ER and AVR settings are guaranteed over a
range of temperature and supply voltage variations.
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12.1.4 ALARM OPERATING CURRENT

The alarm threshold lgper(aiarmy ON the operating current is
determined by the source current Iyaxop of the MAXOP
pin. The current range for lyaxop is from 10 to 200 pA
which corresponds with an lgper(aiarm) from 7.5 to 150 mA.
The Iyaxop current can be sunk by an external current
source or by connecting Ryaxop to ground:

VMAXOP
RMAXOP

Ioper(alarm) = I\IMAXOPX

The operating current equals the bias current for an
AC-coupled laser application and equals the bias current
plus half of the modulation current for the DC-coupled
laser application:

loper(tzazoa7a) = lBias

I = + Imod
oper(TZA3047B) = 'BIAS ™ ~5

12.1.5 ALARM MONITOR CURRENT

The alarm threshold Iyionaiarm) 0N the monitor current is
determined by the source current Iyaxmon Of the
MAXMON pin. The current range for lyaxmon is from

10 to 200 pA which corresponds with an Iyongalarm) from
150 to 3000 pA. The Iyaxmon current can be sunk by an
external current source or by connecting Ryaxmon to
ground:

VMAXMON

Imonalarm) = Nmaxmon * R
MAXMON

12.1.6 PULSE WIDTH ADJUSTMENT

The pulse width adjustment time is determined by the
value of resistor Rpya, as shown below.

R -10kQ
towa = 200 x —PWSPWA [ps]

The tpwa range is from —100 to +100 ps which
corresponds with a Rpwa range between a minimum
resistance of 6.7 kQ and a maximum resistance of 20 kQ.
The PWA function is disabled when the PWA input is
short-circuited to ground; tpywa equals 0 ps for a disabled
PWA function.

100

tpwA
(ps)

-100 | —— — = —

20

Rpwa Q)

MGT893

Fig.6 Pulse width adjustment.

2003 Jun 05




Philips Semiconductors Product specification

30 Mbits/s up to 1.25 Ghbits/s laser drivers TZA3047A; TZA3047B

12.2  TZA3047A with dual-loop control

A simplified application using the TZA3047A with dual-loop control and with an AC-coupled laser at 3.3 V laser voltage
is illustrated in Fig.7. The average power level and the extinction ratio are determined by the resistors Rayr and Rgg.
The MODOUT and BIASOUT outputs are connected to the MODIN and the BIASIN inputs respectively. The alarm
threshold on the operating current is made temperature dependent with resistor Rytemp connected between VTEMP and
MAXOP. This alarm detects the end of life of the laser.

v maxop a TCyremp X (Tj=25 °C)
O

| =N X
oper(alarm MAXOP
per( ) I:RMAXOP RVTEMP

The resistor Rpwa enables pulse width adjustment for optimizing the eye diagram.

ALOP
ALMON
VTEMP

ENABLE
MAXMON
RREF

“Z 33V .
= =
5 = -—-=--
§m§ 8 % 3 % z |8 | J~ v | laser with
S e |[©Q [ | [ |0 O 1 T — | monitor diode
< |W (= |Z |oa|m |= > I
v,
Veeo| A oo BIAS
3-3Vj I —— i | [24] o 28ae

DINQ | I LA
' I

TEST :I I LA |

Y—{s] | TZA3047A i [21] | —
CIN [
M |
CIN | I LA
St el L
GND | GND .
3 l-