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FEATURES.

» Five amplifiers and low-pass filters with virtually no offset.
Data amplifier with high bandwidth suitable for data rates of at least 32x.
Gain switch for CD and CDRW discs.

» Laser supply without external components stabilizing the laser output power with separate power supply connection
to increase efficiency.

Protection circuit to prevent laser damage due to supply voltage dip.
Radial error signal for fast track counting.
On/off switch to control laser and reduce power consumption in idle mode.

Wide temperature range.

GENERAL DESCRIPTION.

The TRIGINTA is a dedicated circuit with preamplifiers and an Automatic Power Control (APC) for CD/CDROM player
mechanisms using the single Foucault focusing system. It consists of 5 amplifiers and low-pass filters to process the
detector signals for the servo functions. The gain of the amplifiers can be selecied to allow playback of CD(R) as well as
CDRW discs. The APC is able to drive N-substrate lasers equipped with N-substrate monitor diode as well as with
P-substrate monitor diode, while the polarity of the monitor diode is detected automatically. The RF amplifier can handle
signals up to thirty times nominal data speed. The FTC (Fast track count) amplifier generates a radial error signal to atlow
fast track detection during access.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Tamb operating ambient temperature 0 70 °C

Supply

Vop [ supply voltage l 14.5 5.0 55 v

LF diode amplifiers

IMIA] channel matching amb 3 %

BW.r) -3 dB bandwidth 50 68 kHz

RF amplifier

BWirr -3 dB bandwidth 55 MHz

tamr) fiatness delay RF f=0..32 MHz 0.2 ns

Laser supply

VooL laser supply voltage 25 55 Vv

lio output current =100 mA

Vi monitor input voltage P-type monitor Vpp-0.18 v
N-type monitor 0.18 v

ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TZA1022 SS0P24 plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1
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Fig.1 Block diagram
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PINNING
SYMBOL PiN DESCRIPTION

obD2 1 outpul photo diode amplifier 2

oD3 2 output photo diode amplifier 3

OD4 3 output photo diode amplifier 4

0D5 4 output photo diode amplifier 5

oD 5 output photo dicde amplifier 1
PWRON 6 power on switch

RF 7 output data signal

VDDRF 8 RF amplifier supply voltage

Voo 9 supply voltage

GND 10 ground

GNDgg 1" ground RF amplifier

VooL 12 laser supply voltage

LO 13 current output for the laser diode

M 14 Monitor input

n.c. 15 not connected

n.c. 16 not connected

AP1S 17 Input photo diode amplifier (satellite)
AP2C 18 Input photo diode amplifier {central)
n.c. 19 not connected

FTC 20 output fast track counting

LG 21 CD/CDRW gain switch

AP3C 22 Input photo diode amplifier (central)
AP5S 23 Input photo diode amplifier (satellite)
AP4C 24 Input photo diode amplifier (central)
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FUNCTIONAL DESCRIPTION
Automatic Power Control (APC)

The function of the APC is to control the current applied to the iaser diode in order to achieve a constant light output
power which is continuously measured by means of the monitor diode,

The circuits consists of three parts:
1. Input stage.

2. Integrator stage.
3. Output stage.

The current from the monitor diode is applied to a potentiometer to generate a voltage. This voltage is compared with the
built in reference source. The resulting error signal is fed o the internal capacitor for integration, which is compared to a
reference voltage determined by the integrated bandgap reference source to be independent of temperature. This
capacitor determines two characteristics of the APC:

1. The slope of the laser current during switch on of the laser..

2. The closed loop handwidth of the APC.

The voltage across the integrator capacitor is applied to the output stage which consists of a transconductance amplifier.
The output current is available at pin LO.

A protection circuit prevents damage of the laser during a dip of the power supply voltage. It measures the voltage level
at pin LO and prevent charging of the integrator capacitor during low supply voltage conditions. The APC can be switched
on by means of pin PWRON

The photo diode signal processar

The photo diode signal processor consists of five current amplifiers with selectable gain and low-pass filters. The

bandwidth of the low-pass filters is 68 kHz. The outputs of the amplifiers connected to pins AP2C, AP3C and AP4C are
connected to the wide band RF amplifier. The transimpedance of the RF amplifier is controlled by pin LG. The output of
the transimpedance amplifier is connected to pin RF via a resistor in order to achieve a current output. Signals from the
ampiifiers 1 and 5 are sublracted and applied to a transimpedance amplifier in order to generate the radial error signal.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL. PARAMETER CONDITIONS MIN. MAX. UNIT

Vad Supply voltage 5.5 v

P max maximum power dissipation note 1 500 mw

Tamb Operating ambient temperature 70 oC

Ves Electrostatic handling Human body model 1500 vV
Machine model 150 \

Notes

1. Based on standard measurement for determining thermal resistance of the package, according to MIL-STD 883C.
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CHARACTERISTICS
Voo = Voprr = 5.0V; VppL = 2.5V, Tamp = 25 °C; PWRON = H; LG = H; | 5 = -50 mA; unless otherwise specified.

title
SYMBOL PARAMETER CONDITICNS MIN. TYP. MAX, UNIT
Supply
Vob supply voltage Voo = VoDoRrr 45 5.0 55 Vv
Iop LF supply current 16 19 mA
loorF RF supply current 35 4.5 mA
looL laser diode supply current note 1
kg quiescent supply current PWRON =L 9.5 13 mA
LF diode amplifiers, m=1..5, n=1.5
Aapm Current amplification Vodm = OV
LG =1 1.5 1.7 1.9
LG=0 4.2 4.8 54
lap Input current range on track, central channets | 0.3 8 HA
LG =1
on track, satellite channels | 0.15 4 A
LG=0
Vapc input voltage lapm = 2 pA central channel 1.0 v
Vap.s Input voltage lapm = 2 pA satellite 1.8 Vv
channel
Vodm Output voltage range -0.2 Vop-151|V
llodm| Qutput offset current lapm = 0 100 nA
ldlaaml Offset difference lapm = 0, note 2 15 nA
Zodm Output impedance Vadm = 0, lagpm = 2 pA 500 k{2
BWodm Bandwidth lapm = 2 WA, LG =1 50 68 kHz
lapm =03 pA LG =0 50 68 kHz
IMIA| Mismatch amplification lapm =2 pA, LG = 1 3 %
lapm = 0.3 uA, LG =0
Vodm = Vodn
note 3
RF amplifier, m = 2,3,4 note 4
Vorrr) DC output voltage lapm =0 Vpp-0.85 v
TirF) Transimpedance LG=1 165 205 245 kQ
LG=0 540 670 800 kQ
note 5
VsrA) Output voltage swing Vpp = 4.5V 2 v
RrF) OCutput impedance f=1MHz 1.5 k2
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
BWrF) Bandwidth RF lapm = 2 pA, LG =1 55 MHz
lapm = 0.4 uA, LG =0 75 MHz
tarF) Flatness delay RF lapm = 2 WA, 0.2 ns
f=100k...40MHz, LG =1
lapm = 0.4 pA, 2 ns
f=100k...5 MHz, LG = 0
Vn(RF) Total output noise lapm = 2 UA, LG = 1, 5 MVgs
Capm < 4.7 pF to ground,
f =10 kHz - 100MHz
lapm = 0.4 uA, LG =0, 5 mMVeg
Capm £ 4.7 pF to ground,
f=10 kHz -20 MHz
FTC ampilifier, m=1,5
Voo DC output voltage lapm = 0 2 v
Trrrc) Transimpedance LG =1 480 600 720 kQ
LG=0 1700 2200 2500 KQ
VR(FTC) Output voltage range 4 Vep
BWrrgy Bandwidth 250 400 kHz
RoFre) QOutput impedance 125 Q
Control inputs
ViL Low level input voltage -0.2 1.5 \
Vi High level input voltage 21 Vpp*+0.2 |V
M Input current Vin = 0V -125 -50 pA
Rp R pull-up 65 kQ2
APC
VoL Voltage range laser supply 25 55 A%
o Qutput current -100 mA
Vo Output voltage range -0.2 Vpp 0.7 |V
dlyo/dt Siewrate output current -40 mA/ms
Vi Monitor input voltage Ciosed loop, Vpp-0.18 v
P-substrate monitor
Closed loop, 0.18 Vv
N-substrate monitor
Iy Monitor input current range | Vyy = VDD- 0.18 <200 200 nA
Vi = 0.18 -200 200 nA
BW(.s) Bandwidth Closed loop 1 kHz
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
RSR Reference supply rejection | note 6 5 %
PSRR Power supply rejection note 7 10 %
ratio
iLo Output noise current fLo = -50 mA, 25 nA/NHz
f=100...300 kHz

Table of transfer functions

lodm = lapm * Aapm * TFFLrr)
@m=1.5

TFFpr) = transfer function low-pass filter

VirF) = Vore) = ( lapze *+ lap3c + lapsac ) * Tyrr) ( See note 3)

Viete) = Vorre) + { lapts - lapss ) ™ Tirro

Notes
1. Supply current through Vpp, is approximately liaeer X 1.03.

2. Over full temperature.range

3. IMIAl = MAX (Paverage = An)

m = 1..3 central, rr?;%t.afesatellite. including offset currents.
4. Total capacitance at the input range: < 5.8 pF
5. Tire is specified before 1k5 output resistor.
6. RSR = { dV/Vm Y dVpp/Vpp ). f< 5 kHz
7. PSRR = (di o/l o Y( dVpo/VpoL ), f> 200 Hz
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APPLICATION CIRCUIT
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TESTDIAGRAM
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PACKAGE OUTLINE
$50P24: plastic shrink small outline package; 24 ieads; body width 5.3 mm SOT340-1
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DIMENSIONS (mm are the original dimensions)

Nt | A LA A, [ As | by | e DM EM| @ [He | L || a | v | w ]|y |zW]| e

max.
021 | 1.80 038 | 0.20 | B4 | 54 7.9 103 | o8 08 | 8°
mm | 20 | 605 | 165 | 25 | 025 | 009 | 80 | 52 | 955 | 76 | 125 | oe3 | 07 | 02 | 013 01 | o4 | oo
Note
1. Piastic or metal protrusions of 0.20 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION o JEDEC Y PROJECTION ISSUE DATE
830908
SOT340-1 MO-150AG . ) 0m02.04
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SOLDERING

Intreduction

There is no soldering method that is ideal for all IC packages. Wave soldering is often preferred when through-hole and
surface mounted components are mixed on one printed-circuit board. However, wave soldering is not always suitable for
surface mounted ICs, or for printed-circuits with high population densities. In these situations reflow soldering is often
used.

This text gives a very brief insight to a complex technology. A more in-depth account of seldering ICs can be found in our
“IC Package Databook™ {order code 9398 652 90011).

Reflow soldering
Reflow soldering techniques are suitable for all SO packages.

Reflow soldering requires solder paste (a suspension of fine solder particies, flux and binding agent) to be applied to the
printed-circuit board by screen printing, stencilling or pressure-syringe dispensing before package placement.

Several techniques exist for reflowing; for example, thermal conduction by heated belt. Dwell times vary between
50 and 300 seconds depending an heating method. Typical reflow temperatures range from 215 to 250 °C.

Preheating is necessary to dry the paste and evaporate the binding agent. Preheating duration: 45 minutes at 45 °C.

Wave soldering

Wave soldering techniques can be used for all SO packages if the following conditions are observed:

« A double-wave (a turbulent wave with high upward pressure followed by a smooth laminar wave) soldering technigue
should be used.

+ The longitudinal axis of the package footprint must be parallel 1o the solder flow.
» The package footprint must incorporate solder thieves at the downstream end.

During placement and before soldering, the package must be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe dispensing. The package can be soldered after the adhesive is cured.

Maximum permissible solder temperature is 260 °C, and maximum duration of package immersion in solder is
10 seconds, if cooled to less than 150 °C within 6 seconds. Typical dwell time is 4 seconds at 250 °C.

A mildly-activated flux will eliminate the need for removal of corrosive residues in most applications.

Repairing scldered joints

Fix the component by first soldering two diagonally- opposite end leads. Use only a low voltage soldering iron (less
than 24 V) applied to the flat part of the iead. Contact time must be limited to 10 seconds at up to 300 °C. When using a
dedicated tool, all other leads can be soldered in one operation within 2 to 5 seconds between 270 and 320 °C.
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DEFINITIONS

Data sheet status

Objective specification This data sheet contains target or goal specifications for product development.
Preiiminary specification This data sheet contains preliminary data; suppiementary data may be published later.
Product specification This data sheet contains final product specifications.

Short-form specification The data in this specification is extracted from a full data sheet with the same type

number and title. For detailed information see the relevant data sheet or data handbook.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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