ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



TZA3011A; TZA3011B

30 Mbit/s up to 3.2 Gbit/s A-ratel[] laser drivers
Rev. 06 — 20 January 2005 Product data sheet | JJi]

1. General description

2. Features

The TZA3011 is a fully integrated laser driver for optical transmission systems with data
rates up to 3.2 Gbit/s. The TZA3011 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
51to 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 TZA3011A is intended for use in an application with an
AC-coupled laser diode with a 3.3 V laser supply voltage. The TZA3011B is intended for
use in an application with a DC-coupled laser diode for both 3.3 V and 5 V laser supply
voltages.

2.1

General

A-rate™ from 30 Mbit/s to 3.2 Gbit/s

Bias current up to 100 mA

Modulation current up to 100 mA

Rise and fall times typical 80 ps

Jitter below 20 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

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

3.3 V supply voltage
TZA3011A: AC-coupled laser for 3.3 V laser supply
TZA3011B: DC-coupled laser for 3.3 V and 5 V laser supply
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. 30 Mbit/s up to 3.2 Gbit/s A-rate] laser drivers

2.2 Control features
m Dual-loop control for constant and accurate optical average power level and extinction
ratio (up to 2.7 Gbit/s)
m  Optional average power loop control (up to 3.2 Gbit/s)
m  Optional direct setting of modulation and bias currents

2.3 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

3. Applications

SDH/SONET optical transmission systems
High current drivers for converters
High current drivers for high frequencies

4. Ordering information

Table 1:  Ordering information

Type number |Package

Name Description Version
TZA3011AVH HBCC32 plastic thermal enhanced bottom chip carrier; SOT560-1
TZA3011BVH 32 terminals; body 5 x 5 x 0.65 mm
TZA3011UH - bare die; 2560 x 2510 x 380 um -

9397 750 14437 © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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. 30 Mbit/s up to 3.2 Gbit/s A-rate] laser drivers

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 information

6.1 Pinning
5 =
2z 3 z
.83%225
2 i 23 a3
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Transparent top view
Fig 2. Pin configuration TZA3011A and TZA3011B
9397 750 14437 © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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Fig 3. Bonding pad location TZA3011UH
6.2 Pin description
Table 2:  Pin description TZA3011A and TZA3011B
Symbol Pin Description
GND diepad common ground plane for Vgca, Voeps Voco, RF and 1/0; must be
connected to ground
Veea 1 analog supply voltage
Veep 2 digital supply voltage
DIN 3 non-inverted data input (RF input)
DINQ 4 inverted data input (RF input)
TEST 5 test pin or test pad; must be connected to ground
CIN 6 non-inverted clock input (RF input)
CINQ 7 inverted clock input (RF input)
GND 8 ground
ALRESET 9 alarm reset input; resets ALMON and ALOP alarms
ENABLE 10 enable input for modulation and bias current
ALOP 11 alarm output on operating current (open-drain)
ALMON 12 alarm output on monitor diode current (open-drain)
9397 750 14437 © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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Table 2:  Pin description TZA3011A and TZA3011B ...continued

Symbol Pin Description

MAXOP 13 threshold level input for alarm on operating current

VTEMP 14 temperature dependent voltage output source

MAXMON 15 threshold level input for alarm on monitor diode current

RREF 16 reference current input; must be connected to ground with an accurate
(1 %) 10 kQ resistor

PWA 17 pulse width adjustment input

GND 18 ground

LAQ 19 inverted laser modulation output (RF output); output for dummy load

LAQ 20 inverted laser modulation output (RF output); output for dummy load

LA 21 non-inverted laser modulation output (RF output); output for laser

LA 22 non-inverted laser modulation output (RF output); output for laser

GND 23 ground

BIAS 24 current source output for the laser bias current

Vcco 25 supply voltage for the output stage and the laser diode

MON 26 input for the monitor photodiode (RF input)

BIASIN 27 input for the bias current setting

BIASOUT 28 output of the control block for the bias current

MODIN 29 input for the modulation current setting

MODOUT 30 output of the control block for the modulation current

ER 31 input for the optical extinction ratio setting

AVR 32 input for the optical average power level setting

Table 3: Bonding pad description TZA3011UH[1]
Symbol Pad X Y Description

GND substrate - - common ground plane for Vgca, Veep, Veco, RF
and I/O; must be connected to ground

Veea 1 -1123.9 +1029.3 analog supply voltage

Veea 2 -1123.9 +949.3 analog supply voltage

Veep 3 -1123.9 +844.3 digital supply voltage

Veep 4 -1123.9 +764.3  digital supply voltage

DIN 5 -1124.0 +604.3 non-inverted data input (RF input)

DINQ 6 -1124.9 +393.3 inverted data input (RF input)

GNDRF 7 -1123.9 +2445 ground

GNDRF 8 -1123.9 +139.4  ground

GNDRF 9 -1123.9 +4.7 ground

GNDRF 10 -1123.9 -100.3 ground

TEST 11 -1123.4 -253.4 test pin or test pad; must be connected to ground
CIN 12 -1123.9 -441.2  non-inverted clock input (RF input)

CINQ 13 -1123.9 -697.1 inverted clock input (RF input)

GNDESD 14 -1123.9 -850.8 ground

ALRESET 15 -1123.9 -991.4  alarm reset input; resets ALMON and ALOP

alarms

© Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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Table 3: Bonding pad description TZA3011UH [ . continued

Symbol Pad X Y Description

ENABLE 16 -829.8 -1123.7 enable input for modulation and bias current

GNDDFT 17 -665.6 -1124.0 ground

ALOP 18 -504.9 1124 alarm output on operating current (open-drain)

ALMON 19 -267.6 —-1124.3 alarm output on monitor diode current
(open-drain)

i.c. 2002 -221.5 -344.4 internally connected

MAXOP 21 -98.5 -1124.3 threshold level input for alarm on operating current

i.c. 2202 -48.6 -368.4 internally connected

VTEMP 23 +294.0 -1124.2 temperature dependent voltage output source

MAXMON 24 +466.9 -1124.2 threshold level input for alarm on monitor diode
current

RREF 25 +694.9 -1124.0 reference current input; must be connected to
ground with an accurate (1 %) 10 kQ resistor

GNDRF 26 +860.3 -1124.0 ground

PWA 27 +1098.9 -979.4  pulse width adjustment input

GNDO 28 +1099.0 -829.7 ground

LAQ 29 +1099.0 -691.2 inverted laser modulation output (RF output);
output for dummy load

LAQ 30 +1099.0 -611.2 inverted laser modulation output (RF output);
output for dummy load

LAQ 31 +1099.0 -506.4 inverted laser modulation output (RF output);
output for dummy load

LAQ 32 +1099.0 -426.4 inverted laser modulation output (RF output);
output for dummy load

GNDO 33 +1099.8 -247.0 ground

i.c. 3402 +839.0 -194.4 internally connected

GNDO 35 +1099.8 -142.0 ground

GNDO 36 +1099.8 -36.8 ground

LA 37 1099.1 105.4 non-inverted laser modulation output (RF output);
output for laser

i.c. 3802 839.0 179.6 internally connected

LA 39 1099.1 185.4 non-inverted laser modulation output (RF output);
output for laser

LA 40 1099.1  290.5 non-inverted laser modulation output (RF output);
output for laser

LA 41 1099.1 370.5 non-inverted laser modulation output (RF output);
output for laser

GNDO 42 1099.1  670.8 ground

BIAS 43 1099.0 804.8 current source output for the laser bias current

Vcco 44 1099.0 9444 supply voltage for the output stage and the laser
diode

Vceo 45 1099.0 1024.4  supply voltage for the output stage and the laser
diode

ACDC 4601 942.5 1124.3  AC or DC coupled laser

© Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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30 Mbit/s up to 3.2 Gbit/s A-ratel] laser drivers

Table 3: Bonding pad description TZA3011UH [ . continued

Symbol Pad X Y Description

GNDESD 47 765.0 1123.8  ground

MON 48 602.1 1123.7  input for the monitor photodiode (RF input)

BIASIN 49 431.7 1123.8  input for the bias current setting

BIASOUT 50 267.6 1123.8  output of the control block for the bias current

GNDCCB 51 100.8 1123.8  ground

MODIN 52 -82.7 +1123.8 input for the modulation current setting

GNDCCB 53 -2411  +1123.8 ground

i.c. 5402 -274.4  +954.4  internally connected

MODOUT 55 -487.2  +1123.8 output of the control block for the modulation
current

ER 56 -645.6  +1123.8 input for the optical extinction ratio setting

AVR 57 -802.8 +1123.8 input for the optical average power level setting

[11 All GND connections should be used.
All ground pads must be connected to ground.
Recommended order of bonding: all GND first, then Vgca,Voop and Vego supplies and finally the input and
output pins.
All coordinates are referenced, in um, to the center of the die.

[2] Padis internally connected, do not use.

[3] ACDC pad must be left unconnected for AC-coupling applications. For DC-coupling applications, connect
this pad to ground.

Table 4:  Physical characteristics of TZA3011UH
Parameter Value

Glass passivation 0.3 pm PSG (Phospho Silicate Glass) on top of 0.8 um of silicon nitride

Bonding pad dimension  minimum dimension of exposed metallization is 80 pm x 80 um (pad
size = 90 um x 90 um)

Metallization 2.8 um AICu

Thickness 380 um nominal

Size 2.560 mm x 2.510 mm (6.43 mm?)

Backing silicon; electrically connected to GND potential through substrate
contacts

Attach temperature < 440 °C; recommended die attachment is by gluing

Attach time <15s

description

9397 750 14437

7.1

Data and clock input

The TZA3011 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 1 V (p-p). It is assumed that both the
data and clock inputs carry a complementary signal with the specified peak-to-peak value
(true differential excitation).

© Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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7.2

7.3

7.4

7.5

30 Mbit/s up to 3.2 Gbit/s A-ratel] laser drivers

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.

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.

Pulse width adjustment

The on-duration of the laser current can be adjusted from —100 ps 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.

Modulator output stage

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

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 anda 1.2 V
minimum voltage. The LAQ output is optimized for the dummy load.

The output stage of the TZA3011A is optimized for AC-coupled lasers and the output
stage of the TZA3011B 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 5 V laser supply).

Dual-loop control

The TZA3011 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. The pin MON for the
monitor photodiode current is an RF input.

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

© Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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7.6

7.7

7.8

7.9

7.10

7.11

9397 750 14437

30 Mbit/s up to 3.2 Gbit/s A-ratel] laser drivers

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

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.

Direct current setting

The TZA3011 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.

Soft start

At power-up the bias and modulation current sources are released when Vgca > 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.

Alarm functions

The TZA3011 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 TZA3011A, for the AC-coupled application, the operating current is equal to
the bias current. In the TZA3011B, for the DC-coupled application, the operating current

equals the bias current plus half of the modulation current.

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.

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 TZA3011, the
temperature coefficient of Vytemp equals —2.2 mV/K.

© Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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8. Limiting values

Table 5:  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 Conditions Min Max Unit
Veep digital supply voltage -0.5 +3.5 Vv
Veea analog supply voltage -0.5 +3.5 \
Vcco output stage supply voltage 3.3 V laser supply -0.5 +3.5 Vv
5V laser supply -0.5 +5.3 \
(TZA3011B only)
Vo(La) output voltage at pin LA TZA3011A; 1.2 45 \
Veco=3.3V
TZA3011B; 0.8 4.1 \
Veco=3.3V
TZA3011B; 1.2 45 \
Veco=5V
Vo(Laq) output voltage at pin LAQ TZA3011A; 1.8 4.5 \
Veco=3.3V
TZA3011B; 1.6 45 \
Veco=3.3V
TZA3011B; 2.0 5.2 \
VBias bias voltage TZA3011A; 0.4 3.6 \
Veco=3.3V
TZA3011B; 0.4 3.6 \
Veco=3.3V
TZA3011B; 0.8 4.1 \
Veco=5V
Vi voltage on other input and
output pins
analog inputs and outputs -0.5 Veea+ V
0.5
digital inputs and outputs -0.5 Veep+ V
0.5
I input current on pins
MAXOP, MAXMON, -1.0 0 mA
RREF, PWA, ER and AVR
VTEMP, BIASOUT and -1.0 +1.0 mA
MODOUT
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

9397 750 14437 © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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9. Thermal characteristics

Table 6: Thermal characteristics
In compliance with JEDEC standards JESD51-5 and JESD51-7.

Symbol Parameter Conditions Typ  Unit
Rinja)  thermal resistance 4 layer printed circuit board in still air with 9 plated vias connected with 35 K/W
from junction to the heatsink and the first ground plane in the printed circuit board
ambient HBCC32 die pad soldered to printed circuit board 60 KW

10. Static characteristics

Table 7:  Characteristics

Tamp =—40°C to +85°C; Rth(j—a) =35 KIW; Pyt =400 mW; Veca=3.14 V10 3.47 V; Voep = 3.14 V0 3.47 V; Voco = 3.14 V
to0 3.47 V, RAVR =75 kQ,' RER =62 kQ,' RMOD/N =6.2 kQ,' RBIASIN =6.8 kQ,' RPWA =10 kQ,' RRREF =10 kQ,' RMAXMON =13 kQ,'
Ruaxop = 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¢ea, Veep and Veco
Vcea analog supply voltage 3.14 33 347 V
Veep digital supply voltage 3.14 33 347 V
Vcco RF output supply voltage 3.3 V laser supply 3.14 33 347 V
5V laser supply 475 5.0 525 V
lcca analog supply current 30 40 50 mA
(o) digital supply current 35 45 55 mA
lcco RF output supply current pins LA and LAQ open-circuit
3.3 V laser supply 8 15 25 mA
5V laser supply - 20 - mA
Pecore core power dissipation core excluding output currents lo(a), - 264 - mwW

lo(aq) @nd Igias; PWA and retiming
off

Piot total power dissipation Vgias = 3.3 V; Igjas = 20 mA; [0 330 400 500 mw
Imog = 16 MA

Data and clock inputs: pins DIN and CIN

Vi(p.p) input voltage swing Vi(DIN) = (VCCD -2 V) to VCCD; 100 - 1000 mV
(peak—to—peak value) Vi(CIN) = (Veep — 2 V) to Veep

Vint(em) internal common mode AC-coupled inputs - Veep —1.32 - \"
voltage

Vio input offset voltage & -10 o0 +10 mVv

Zj dif) differential input impedance 80 100 125 Q

Zicm) common mode input 8 10 13 kQ
impedance

Vi(CIN)(dis) input voltage for disabled VCIN = VCINQ - - 0.3 Vv
retiming

Monitor photodiode input: pin MON

Vimon) input voltage Imon = 50 pA to 2500 pA 09 1.1 1.3 V

Zi(MON) input impedance Imon = 50 pA to 2500 pA - 27 - Q

9397 750 14437 © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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Table 7:  Characteristics ...continued

Tamp =—40°C to +85 °C; Rip(j.a) = 35 K/W; Pyt = 400 mW; Voca = 3.14 V10 3.47 V; Vecp = 3.14 V10 3.47 V; Veco = 3.14 V
to 3.47 V; RAVF? =7.5KkQ; FI’EH =62 kQ; HMODIN =6.2KQ; RBIASIN =6.8kQ; RPWA =10 kQ; HF?Ft‘EF =10 KkQ; RMAXMON =13 KkQ;

Ruaxop = 20 kQ; positive currents flow into the IC; all voltages are referenced to ground; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
Extinction ratio setting for dual-loop control: pins MON and ER
ERmin low extinction ratio setting  dual-loop set-up; IER > -30 pA Bl
linear scale - 5 7
dB scale - 7 85 dB
ERmax high extinction ratio setting dual-loop set-up; IER < =10 pA Bl
linear scale 13 15 -
dB scale 11 11.8 - dB
ERacc relative accuracy of ER temperature and Vgga variations; -10 - +10 %
ER =10; AVR = 550 pA
Vref(ER) reference voltage on leg = =35 pA to -5 pA; Cer < 100 pF 1.15 1.20 125 V
pin ER
I3= current sink on pin ER -35 - -5 pA
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 pA
lav(MON)(max) maximum average monitor layr = -15.0 pA
current setting dual-loop (ER = 5) 1200 1300 - LA
average loop (pin ER to GND) 1200 1300 - pA
Alayvon) relative accuracy of temperature and Vgca variations; -10 - +10 %
average current on ER =10; AVR = 550 pA
pin MON
Vref(avR) reference voltage on lavr = =250 pA to —15 pA; 1.15 1.20 125 V
pin AVR Cavr < 100 pF
Isink(AVR) current sink on pin AVR -280 - -15  pA
Control loop modulation output: pin MODOUT
Isource(MODOUT) SOUrce current Vmopout=0.5Vto 1.5V, - - -200 pA
Cmopout < 100 pF
Isink(MODOUT) sink current Vmoboutr=0.5Vto1.5V; 200 - - MA
Cwmopourt < 100 pF
Control loop bias output: pin BIASOUT
Isource(BIASOUT)  SOUrce current VgiasouT=0.5V1io 1.5V, - - -200 pA
Cgiasout < 100 pF
lsink(BIASOUT) sink current VgiasouT=0.5Vto 1.5V, 200 - - HA
Caiasout < 100 pF
Bias current source: pins BIASIN and BIAS
Im(bias) bias transconductance Vgiasn=0.5Vtio 1.5V
Vgias = Veco=3.3V 90 110 125 mANV
Vgias =4.1V;Vgco=5.0V 95 110 130 mANV
Isource(BIASIN) source current at Vgiasn=05Vtio 15V -110 -100 -95 A
pin BIASIN
9397 750 14437 © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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Philips Semiconductors TZA3011 A, TZA3011B

. 30 Mbit/s up to 3.2 Gbit/s A-rate] laser drivers

Table 7:  Characteristics ...continued

Tamp =—40°C to +85 °C; Rip(j.a) = 35 K/W; Pyt = 400 mW; Voca = 3.14 V10 3.47 V; Vecp = 3.14 V10 3.47 V; Veco = 3.14 V
to 3.47 V; RAVF? =7.5KkQ; FI’EH =62 kQ; HMODIN =6.2KQ; RBIASIN =6.8kQ; RPWA =10 kQ; HHREF =10 KkQ; RMAXMON =13 KkQ;
Ruaxop = 20 kQ; positive currents flow into the IC; all voltages are referenced to ground; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
IBIAS(max) maximum bias current Vgiasin= 1.8V 100 - - mA
IBIAS(min) minimum bias current Vgiasn=0V1to 0.4V - 0.2 04 mA
IBIAS(dis) bias current at disable VenapLe < 0.8 V - - 30 MA
Vgias output voltage on pin BIAS normal operation
Veco=3.3V 04 - 36 V
Veco=5V 08 - 41V
Modulation current source: pin MODIN
Om(mod) modulation Vmooin=0.5Vto 1.5V
transconductance Via = Viag = Voco = 3.3V 78 90 105 mAN
Via=Viag=Vcco=45V 80 95 110 mANV
Isource(MODIN) ~ SOUrce current at Vmooin=0.5Vto 1.5V -110 -100 -95 uA
pin MODIN
Modulation current outputs: pins LA
lo(LA)(max)(on) maximum laser modulation Vpmopin=1.8 V; Via=Veco=3.3V [“4 100 - - mA
output current at LA on
lo(LA)(min)(on) minimum laser modulation Vpopin =0V to 0.4 V; “ - 5 6 mA
output current at LA on Via=Veco=33V
lo(LA)(min)(off) minimum laser modulation Vi a=Vgco=3.3V “
output current at LA off Viooin = 0.5 V i} ) 08 mA
Vmopin=1.5V - - 2 mA
ZoLa)y Zo(laq)  Output impedance LA and 80 100 195 0
LAQ pins
lo(La(dis)» non-inverted and inverted  VenagLe < 0.8 V - - 200 pA
lo(LAQ)(dis) laser modulation output
current at disable
Vo(LAmin minimum output voltage at TZA3011A; Vcco=3.3V 16 - - \
pin LA TZA3011B; Voo = 3.3 V 12 - - Vv
TZA3011B; Vgco=5V 1.6 - - \"
Enable function: pin ENABLE
ViL LOW:-level input voltage bias and modulation currents - - 08 V
disabled
ViH HIGH-level input voltage bias and modulation currents enabled 20 - - \
Rpu(int) internal pull-up resistance 16 20 30 kQ
Alarm reset: pin ALRESET
ViL LOW-level input voltage no reset - - 08 V
ViH HIGH-level input voltage reset 20 - - \"
Rpd(int) internal pull-down 7 10 15 kQ
resistance
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Product data sheet Rev. 06 — 20 January 2005 14 of 30




Philips Semiconductors TZA3011 A, TZA3011B

30 Mbit/s up to 3.2 Gbit/s A-ratel] laser drivers

Table 7:  Characteristics ...continued

Tamp =—40°C to +85 °C; Rip(j.a) = 35 K/W; Pyt = 400 mW; Voca = 3.14 V10 3.47 V; Vecp = 3.14 V10 3.47 V; Veco = 3.14 V
to 3.47 V; RAVF? =7.5KkQ; FI’EH =62 kQ; HMODIN =6.2KQ; RBIASIN =6.8kQ; RPWA =10 kQ; HHREF =10 KkQ; RMAXMON =13 KkQ;
Ruaxop = 20 kQ; positive currents flow into the IC; all voltages are referenced to ground; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
Alarm operating current: pins MAXOP and ALOP
Vref(MAXOP) reference voltage on Imaxop = 10 pA to 200 pA 1.15 1.2 125 V
pin MAXOP
NMAXOP ratio of |oper(alarm) and Ioper(alarm) =7.5mAto 150 mA
Iwaxop Veco=383V 700 800 900
Vcco=5.0V 750 850 950
VpaLop)L drain voltage at active IaLop = 500 pA 0 - 04 V
alarm

Alarm monitor current: pins MAXMON and ALMON

Vref(MAXMON) reference voltage on Imaxmon = 10 pA to 200 pA 1.15 1.2 125 V
pin MAXMON

NmMAXMON ratio of Imonalarm) @and IMON(atarm) = 150 HA to 3000 pA 10 15 20
IMAXMON

VD(ALMON)L drain voltage at active IALMON =500 HA 0 - 04 Vv
alarm

Reference block: pins RREF and VTEMP

VRREF reference voltage Rrrer = 10 kQ (1 %); 1.15 1.20 125 V
CrRer < 100 pF

VvTEMP temperature dependent Tj=25°C; Cytemp <2 nF Bl 115 1.20 125 V
voltage

TCvTteEMP temperature coefficient of j=-25°Cto+125°C Bl - -2.2 - mV/K
VvTemp

lsource(vTEMP)  SOUrce current of - i -1 mA
pin VTEMP

lsink(VTEMP) sink current of pin VTEMP 1 - ; mA

(1]

The total power dissipation Py is calculated with Vgias = Voco = 3.3 V and Igjas = 20 mA. In the application Vgjas will be Voo minus
the laser diode voltage which results in a lower total power dissipation.

[2] The specification of the offset voltage is guaranteed by design.

[3] Any (AVR, ER) settings need to respect Iyon > 50 pA and Iyon < 2500 pA. Therefore, for large ER settings, minimum/maximum AVR
cannot be reached.

) . . ) 100 .
[4] The relation between the sink current loLa) and the modulation current Iinoq is: 1 (L) = 1,,4% 7775 where Z () is the
° mo 100+ZL(LA)

external load on pin LA. The voltage on pin MODIN programmes the modulation current Imqg. 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 ( a) of 25 Q will
result in an o) 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.

[8] Vvremp =1.31 + TCyrtemp X Tjand Tj = Tamp + Ptot X Rin(-a)-

9397 750 14437 © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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Philips Semiconductors TZA3011 A, TZA3011B

. 30 Mbit/s up to 3.2 Gbit/s A-rate] laser drivers

11. Dynamic characteristics

Table 8:  Characteristics

Tamp =—40°C to +85 °C; Rip(j.a) = 35 K/W; Pyt = 400 mW; Voca = 3.14 V10 3.47 V; Vocp = 3.14 V10 3.47 V; Veco = 3.14 V
to 3.47 V; RAVR =7.5kQ; RER =62 kQ; RMODIN =6.2kQ; RBIASIN =6.8kQ; RPWA =10kQ; RHHEF =10kQ; RMAXMON =13 kQ;
Ruaxop = 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 dual-loop control 0.03 - 2.7 Gbit/s
average loop control 0.03 - 3.2 Gbit/s

Jiap-p)  litter of pin LA output signal RL.=25Q al - - 20 ps

(peak-to-peak value)

t; rise time of voltage on pin LA 20 % to 80 %; R =25 Q; RIBE 70 85 110 ps
Imog = 17 MA

t; fall time of voltage on pin LA 80 % t0 20 %; R =25 Q; Bl 50 70 100 ps
|mod =17 mA

tsu(p) data input set-up time 60 - - ps

th(p) 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 operating 30 - - ms
currents fully settled

Pulse width adjustment

tpwaminy  Minimum pulse width adjustment Rpwa = 6.7 kQ; Cpwa < 100 pF - - -100 ps
on pins LA

tPwa pulse width adjustment on Rpwa = 10 kQ; Cpwa < 100 pF - 0 - ps
pins LA

tpwamax) Maximum pulse width adjustment Rpwa = 20 kQ; Cpwa < 100 pF 80 100 - ps
on pins LA

[1] The output jitter specification is guaranteed by design.
[2] With a 25 Q load on the LA pins: loa) = 14 mA when lneg = 17 mA.
[3] For high modulation current, t, and t; are impacted by total inductance between the LA pins and the laser connection.
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Philips Semiconductors TZA3011 A, TZA3011B

30 Mbit/s up to 3.2 Gbit/s A-ratel] laser drivers

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 pins BIASOUT and MODOUT for dual-loop
control. For average loop control the BIASIN voltage is applied by pin BIASOUT and the
MODIN voltage is applied by an external voltage source or an external resistor Ryiopin-

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 pins BIASIN and MODIN:

Isias = (Reiasin % 100 HA = 0.5 V) X gmbias) [MA]
Imod = (Rmopin % 100 HA = 0.5 V) X gm(mod) + © [MA]

The bias and modulation current sources operate with an input voltage range from 0.5 V
to 1.5 V. The output current is at its minimum level for an input voltage below 0.4 V;
see Figure 4 and Figure 5.

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 Rgjagy and
Rmopin respectively, this allows resistor tuning to start at a minimum current level.

110

IBIAS
(mA)

0.2

105 —————————— =~

Imod = lo(LA)
(mA)

Im(mod) =
100 mA/V

Im(bias) =
110 mA/V

0 0.5 VMmobIN (V) 1.5

mgt890
LA current when LA output is on.
Vo(a) = Veco-
Fig 4. Bias current as a function of BIASIN voltage Fig 5. Modulation current as a function of MODIN
voltage

0.5 Vgiasin (V) 1.5 mgt891
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Philips Semiconductors TZA3011 A, TZA3011B

30 Mbit/s up to 3.2 Gbit/s A-ratel] laser drivers

12.1.2 Average monitor current and extinction ratio

9397 750 14437

The average monitor current I, von) in dual-loop or average loop operation is determined
by the source current (layr) of the AVR pin. The current can be sunk by an external
current source or by an external resistor (Rayr) connected to ground:

Vave [uA
Luon) = 1580 =526 %1y = 1580-5.26 x 2 (WAl

The extinction ratio in dual-loop operation is determined by the source current (Igg) of the

ER pin. The current can be sunk by an external current source or by an external resistor
TgR 1 VEr

R nn round: ER = 20 - —— = 20— X —=
(ReR) connected to ground T IA 1A SR,

The average monitor current and the extinction ratio as a function of the Iayg and Igr
current are illustrated in Figure 6.

The average monitor current increases with a decreasing laygr or increasing Rayg, this
allows resistor tuning of Rayr to start at minimum laygr 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.

lav(MON) | ER
(HA)

1500 -

lav(MON) = 1580 - 5.26 x IayR HA

1
15 30 IAVR (HA) 295
IER (HA) mgt892

1

Fig 6. Average monitor current and extinction ratio as a function of layg and Igg
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Philips Semiconductors TZA3011 A, TZA3011B

12.1.3

12.1.4

9397 750 14437

30 Mbit/s up to 3.2 Gbit/s A-ratel] laser drivers

Dual-loop control

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

IMON(one) + IMON(zero)

Iav(MON) = 2
ER = IMON(one)
IMON(zero)

The dual-loop controls the bias and the modulation current for obtaining the Iponone) and
ImoN(zero) current levels which correspond with the programmed AVR and ER settings.

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 (2.7 Gbit/s).

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

50 A <Ip1on(zero) <500 HA
250 WA <IN (one) <2500 A

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

Alarm operating current

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

I =N x VMAXOP
oper(alarm) — MAXOP
per( ) RMAXOP

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:

Ioper(TZASO]IA) = Ipas

Imad

Loperrzazoiip) = Tpias+ >
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Philips Semiconductors TZA3011 A, TZA3011B

12.1.5

12.1.6

9397 750 14437

30 Mbit/s up to 3.2 Gbit/s A-ratel] laser drivers

Alarm monitor current

The alarm threshold Iyon(alarm) 0N the monitor current is determined by the source current
Imaxmon of the MAXMON pin. The current range for Iyaxmon is from 10 pA to 200 A
which corresponds with an lyonaiarm) from 150 pA to 3000 pA. The Iyaxmon current can
be sunk by an external current source or by connecting Ryaxmon to ground:

VMAXMON

Iyion(aiarm)y = Nmaxmon * R
MAXMON

Pulse width adjustment

The pulse width adjustment time is determined by the value of resistor Rpwa; see
Figure 7.

Rpya—10 kQ

tpwa = 200 X [ps]

RPWA

The tpwa range is from =100 ps to +100 ps which corresponds with a Rpywa 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)

20

RPwA (kQ)

-100| - ———-

mgt893

Fig 7. Pulse width adjustment
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Philips Semiconductors TZA3011 A, TZA3011B

30 Mbit/s up to 3.2 Gbit/s A-ratel] laser drivers

12.2 TZA3011A with dual-loop control

9397 750 14437

A simplified application using the TZA3011A with dual-loop control and with an
AC-coupled laser at 3.3 V laser voltage is illustrated in Figure 8. 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
Rvtemp connected between VTEMP and MAXOP. This alarm detects the end of life of the
laser.

< OV maxor TCyremp *(T;—25 °C)y
- 0

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

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

33V
g g % 3 8 :—:-___-:Iaserwith
%: & C;) é % % é >8 !_ZX SZJmonitordiode
33V VCCA@EI
33y —C® :_F_:::: - ::::::_T: [24] BIAS .
>8] | | B
DINQ:: HLA §F
YELE] TZA3011A  21] i | I
CIN_El :: H LAQ
CINQ :: H 5] LAQ —
S ) 1 — R LIS
A AEREERE
=
mgt895

)

Fig 8. TZA3011A with AC-coupled laser and dual-loop control
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Philips Semiconductors TZA3011 A, TZA3011B

. 30 Mbit/s up to 3.2 Gbit/s A-rate] laser drivers

12.3 TZA3011B with dual-loop control

A simplified application using the TZA3011B with dual-loop control and with a DC-coupled
laser at 3.3 V or 5 V laser voltage is illustrated in Figure 9. The average power level and
the extinction ratio are determined by the resistors Rayr and Rggr. The MODOUT and
BIASOUT outputs are connected to the MODIN and the BIASIN inputs respectively.

The open-drain outputs ALOP and ALMON are short-circuited with pin ENABLE causing
an active alarm to disable the bias and modulation current sources. The ALRESET input
will reset the alarm latches and enable normal operation.

33Vor5V
= = I -
8 Zz 8 Z o : i\ SZ : IriZ?]rit‘grngiode
T 518121218 |3 L
z |5zl |z |z |z |S
v,
Veeo | ) mmm === —————— BIAS
sav 2 g [ | EH
DIN |
——1{s] l: 2=
DINQ W LA
| el
LA
SR TZA3011B 1
CIN E' | I . LAQ
c :: H LAQ
IN
s :: i
GND |
3 :_l::::::::::::’_' N
ALRESET —El

PWA

=]
=]
ALMON El

o
o
x
<
=
mgt894

Fig 9. TZA3011B with DC-coupled laser and dual-loop control
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Philips Semiconductors TZA3011 A, TZA3011B

. 30 Mbit/s up to 3.2 Gbit/s A-rate] laser drivers

12.4 TZA3011B with average loop control

A simplified application using the TZA3011B with average loop control and a DC-coupled
laser at 3.3 V or 5 V laser voltage is illustrated in Figure 10. The ER pin is short-circuited
to ground for the average loop control. The average power level is determined by the
resistor Rayr. The average loop controls the bias current and the BIASOUT output is
connected to the BIASIN input. The modulation current is determined by the MODIN input
voltage which is generated by the resistor Ryopin and the 100 pA source current of the

MODIN pin.
33Vor5V
= = r_____-] i
) - 1 laser with
B ERRRE o 1 N Y 1 monitor diode
< 816121213 |8 Ll
z|G|2|=2|a|> |3 |2
Vcea '
39v—"417) 2] 1] o] o] o] 7] o] [25]
VeeD | — o BIAS
_____________ I
33V I 3
DIN I I GND
——{3] ] 1 [BH—t
DINQ | ] LA
| X
TEST | | LA
3 BN TZA3011B  [21] ——
CIN ! I LAQ
6] | i
CINQ I I LAQ
i |
GND I I GND
3 Ilz---zzz—zz-z-z=z!
ALRESET
S EHEIEHERE
Q|2 = X B3|z |2
> < |5 |< |[F [X |
& < |= |[Z» |<
=
mgt896
Fig 10. TZA3011B with DC-coupled laser and average loop control
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. 30 Mbit/s up to 3.2 Gbit/s A-rate] laser drivers

13. Package outline

HBCC32: plastic thermal enhanced bottom chip carrier; 32 terminals; body 5 x 5 x 0.65 mm SOT560-1
e SITIE] by =BT @CTATE]
©|w M) C
L $]v@[c|A]B]
ball A1 / | bfe w M| C
index area
by
[] %
- - - -—T E ${vm[c[A]B]
LG w (M) C
- by l=[v@[C[A[B]
@|w M| C
‘
| =,
=[x[c]
j@r | o]y ]
|
Ean00000ar |
T |
] [ I
] [ I
= ~+—-—HH Bl N
] [ I
] 1] I
] T I
™ M i L -
1I_LIL_||:||:|D:||:||I||:]|_LI/' |
‘ L]
32 ~
Dy ] / Ay
[e3] | Ayl
- A L
0 2.5 5mm
L I | I |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT max. Aq A, b b4 by b3 D D4 E Eq e eq en e es v w X y
010 | 0.7 | 035 | 05 | 050|050 | 51 | 32| 51 | 32
mm 08 | 005 | 06 | 020 | 03 | 035|035 | 49 | 30 | 49 | 30 | 05 | 42 | 42 | 415|415] 02 | 015/ 015005
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION | ISSUEDATE
-00-02-04
SOT560-1 MO-217 = @ 03.05.12

Fig 11. Package outline SOT560-1 (HBCC32)
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14. Soldering

30 Mbit/s up to 3.2 Gbit/s A-ratel] laser drivers

141

14.2

14.3

9397 750 14437

Introduction to soldering surface mount packages

This text gives a very brief insight to a complex technology. A more in-depth account of
soldering ICs can be found in our Data Handbook IC26; Integrated Circuit Packages
(document order number 9398 652 90011).

There is no soldering method that is ideal for all surface mount IC packages. Wave
soldering can still be used for certain surface mount ICs, but it is not suitable for fine pitch
SMDs. In these situations reflow soldering is recommended.

Reflow soldering

Reflow soldering requires solder paste (a suspension of fine solder particles, flux and
binding agent) to be applied to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement. Driven by legislation and
environmental forces the worldwide use of lead-free solder pastes is increasing.

Several methods exist for reflowing; for example, convection or convection/infrared
heating in a conveyor type oven. Throughput times (preheating, soldering and cooling)
vary between 100 seconds and 200 seconds depending on heating method.

Typical reflow peak temperatures range from 215 °C to 270 °C depending on solder paste
material. The top-surface temperature of the packages should preferably be kept:
* below 225 °C (SnPb process) or below 245 °C (Pb-free process)
— for all BGA, HTSSON..T and SSOP..T packages
— for packages with a thickness = 2.5 mm

— for packages with a thickness < 2.5 mm and a volume > 350 mm3 so called
thick/large packages.
* below 240 °C (SnPb process) or below 260 °C (Pb-free process) for packages with a
thickness < 2.5 mm and a volume < 350 mm3 so called small/thin packages.

Moisture sensitivity precautions, as indicated on packing, must be respected at all times.

Wave soldering

Conventional single wave soldering is not recommended for surface mount devices
(SMDs) or printed-circuit boards with a high component density, as solder bridging and
non-wetting can present major problems.

To overcome these problems the double-wave soldering method was specifically
developed.

If wave soldering is used the following conditions must be observed for optimal results:
* Use a double-wave soldering method comprising a turbulent wave with high upward
pressure followed by a smooth laminar wave.
* For packages with leads on two sides and a pitch (e):

— larger than or equal to 1.27 mm, the footprint longitudinal axis is preferred to be
parallel to the transport direction of the printed-circuit board;
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