KAB20:020101 [ [

LINEAR INTEGRATED CIRCUIT

RF AMP FOR CDP

The KA9201, which is the RF amplifier, is a monolithic
integrated circuit designed for three-spot type optical pick-
up of the compact disc player.

It consists of a RF signal processing circuit, Focus Error
AMP, Tracking Error AMP, Focus OK Detector, Mirror
Detector, Defect Detector, EFM Comparator and automatic
power controller for laser diode.

FEATURES

* Functions: RF AMP

Focus Error AMP

Tracking Error AMP

Focus OK Detector

Mirror Detector

Defect Detector

EFM (Eight to Fourteen Modulation)
Comparator

Automatic Asymmetry Control AMP

Center Voltage Buffer

APC (Automatic Power Control) AMP
for Photo- Diode and Laser-Diode drive

ORDERING INFORMATION

Device Package | Operating Temperature 1
'KA9201M | 30 SDIP E
KA9201D 30 SOP -25°C~ +75°C |
KA9201Q 32 QFP -

Single power supply operation (+ 5V) as well as split power supply operation (x5V)
Low power consumption (100mW at =5V, 50mW at +5V)
Built-in automaticpower controller use for P-sub and N-sub of the laser diode

Minimum number of external components required
Built-in disc defect detection circuit for improvement to

play ability

Recommend operation supply voltage range: Vcc-Vee: 3.4~ 11V
VCC'DGND: 3.4~ 5.5V

Power Supply Condition:

‘ Vee ‘ Ver Ve o Vi (Vee) . Doxp
. " Power | i : !
Single Power Supply | GND } Vi 1 VC . GND
‘ . | Supply I | I
} Split Power Supply i S+Ul;c;\lls;er S_uz(;\ll:/er ' Dano No Connecting i GND
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KA9201

LINEAR INTEGRATED CIRCUIT
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+ PIN12, 27 of 32 QFP is NC

* The number of (

) is the TYPE of 32 QFP
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KA9201

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (ra=25°c)

Characteristic Symbol Value Unit
Supply Voltage Voo — Vee 12 Y
Power Dissipation 800 mw
Operating Temperature Torr ~-25~+75 °C
Storage Temperature Tste -55~ +150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc=2.5V, Vee = Donp = — 2.5V, VC =GND, unless otherwise specified)
Stage No Characteristic Symbol Test Conditions Min Typ | Max | Unit
1 Ve Current lec 8.0 114 | 165 mA
Circuit
Gurrent 2 | Vee Current lee DC Current -15.0|-11.0| -75 | mA
3 | Danp Current Io (GND) -11{-085| -06 | mA
4 | Input Offset Voltage Vio1 DC voltage -50 0 50 mV
. V, = 2KHz, 40mV sinewave,
RF 5 | Voltage Gain Gwr Output; sinewave 25.1 28.1 31.1 dB
AMP 6 Maximum Output v V,=0.2V DC 13 v
Amplitude OMA9 1 | Qutput; + peak voltage :
7 Maximum Output V,=-02vVDC _03 v
Amplitude Vo mmg 2 Output; - peak voltage ’
Input Offset Voltage Vioz DC voltage -20 120 mV
Voltage Gain Gv2 V, = 1KHz, 32mV sinewave, 27 30 33 dB
10 | Voltage Gain Gvs Output; sinewave 27 30 33 ds
l:;(::rs 11 | Gain Difference AGy; -3 0 3 dB
AMP 12 Maximum Output v V,=-0.2vDC 19 v
Amplitude H OHMAN 1! Output; — peak voltage :
13 Maximum Output V. V,=0.2V DC 19 v
Amplitude L OLMAX Y | Oytput; — peak voltage :
14 | Input Offset Voltage Vios DC voltage -50 50 mV
15 | Voltage Gain F Gw V,=1KHz, 0.3V sinewave, 7 10 13 | dB
. input to output ratio
Tracking | 16 | Voltage Gain E Gys Output; sinewave 7 10 13 dB
Error
AMP 17 | Gain Difference AGys -3 0 3 dB
18 Maximum Output v V,=2.0vV DC 19 v
Amplitude H OHMANZ | utput; + peak voltage :
Maximum Output V,=-2.0VDC
19 Amplitude L VoLmmoz | quiput; - peak voltage -19 )V
409
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KA9201 | LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (continued)

Stage No Characteristic Symbol Test Conditions Min Typ | Max | Unit
20 | Output Voltage 1 Vor Vi=190mV DC 14 \
21 | Output Voltage 2 Vo2 Vi=90mV DC -1.4 \
22 | Output Voltage 3 Voa Vi=100mV DC 1.4 \
23 | Output Voltage 4 Vous V;=170mV DC -1.4 \
::;g 24 | Output Voltage 5 Vos Vi=0V DC 1.4 A
25 | Output Volitage 6 Vos V;=0V DC -14 \
26 Maximum Output v Va=0V, la= -0.8mA 0 v
Amplitude H OHMAXS | Qutput; + peak voltage
27 Maximum Output v Va=0.6V, la=0.8mA 0 v
Amplitude L OLMA3 | Output; — peak voltage
Vi=output (Vcc + Dgnp)/2
28 | Threshold Voltage v must be adjusted by ~430 | -390 | —350 | mv
9 TH the DC voltage across
RFI and RFO
High
F%c; s |2 Output Voitage Von ow 1 22 v
Low Input across RFI and
30 Output Voltage Vo (Foky 1 RFO 1V, 375mV/(DC) 1.8 v
sinewave,
31 Maximum Operating foume Output; pulse 45 KHz
Frequency
High
32| Output Voltage Vorwm 1| v/~ 10kHz 0.8V, ~0.4v(DC) | '8 v
23 Low v sinewave, Output; pulse op v
Output Voltage OL MRy 1 :
X . V;=0.8V, 0.2V(DC),
34 rr'ml:eﬂg'dms nse | TrEsw | fcarrier) = 500KHz AM 400 | 600 | Hz
€q ¥ Po modulation Output; pulse
Mirror -
Bottom Hoid
AMP | 35 Frequency Response fres@ |y, =0.8V, 0.4V(DC) 00 | 900 | Hz
N i , Output; puise )
Maximum Input Sinewave
36 Operating Frequency fiowmo 1 30 70 KHz
Minimum Input
37 Voitage Vi V; = 10KHz, 0.4V(DC) 01 0.2 v
o8 Maximum Input v sinewave, Output; pulse '8 v
Voltage A1 ’
39 | Hioh v Vi=32mV, +15mV{DC) 1.8 v
OH (DEF) 1 i= ) .
Defect | Output Voltage sinewave, |
AMP Low Output; pulse
40 Output Voltage Vou e« -2z v
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KA9201 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (continued)

Stage No Characteristic Symbol Test Conditions Min Typ | Max | Unit
4 g";‘g:n’“ ";‘r’:‘uenc fimz | Vi=32mV, +15mViDC) 670 | 1000 | Hz
perating Frequency sinewave, ‘
Maximum Input Output; pulse
’ . . KH
42 Operating Frequency frowno 2 20 | 47 z
Defect Mininum Input e T :
AMP |43 | o it P Vigwe | Vi=50Hz, 15mV(DC) 03 | 05 v
9 . pul ve, symmetry; 95% —
Maximum Input ;
44 Voltage p Vi 2 Qutput; pulse 18 v
. o Vi=750KHz, 0.7V sinewave,
45 | Duty Cycle t D Output; DC voltage -50 , 0 50 mV
V,=750KHz, 0.7V, .
46 | Duty Cycle 2 D, +0.25V(DC) sinewave 0 50 100 mV
Output; DC voltage !
High j !
| 47 Output Voltage Vorerm: |y _ 750KHz, 0.7V sinewave | 12 | v
EFM [~ Low Output; pulse ! T :
Comparator| 48 Output Voltage VoL €rmn . -1.2 1 \
Minimum Input : :
49 Voltage Viwas |y _ 750KHz sinewave i 012 . vV
- Output; pulse T
Maximum input |
501 voitage P Vinawoa 8 v
.. | Maximum Input V.= 750KHz, 0.7V | ‘ Y
51 Operating Frequency flmas | ginewave, Output; pulse 40 - | MHz
52 | Input Offset Voitage Vios DC voltage -1001 © [ 100 mvV
Center Maximum Output i ‘
Voltage 53| Current (+) lo .+ ax \ 5 ; MA
Buffer : . 1 1 e
Maximum Output ! :
54| current (-) lo- a0 P i =S ‘ mA
(Ta=25°C, Vcc=5.0V, Vee = — 5.0V, Danp =VC =GND, unless otherwide specified)
T T T - oo R N ‘ I T
Maximum Output Vi=0.2V DC !
AF 55 Amplitude (H) Von s « Output; DC voltage 3.5 v
AMP | | Maximum Output v Vi= -0.2V DC ! ‘ 03 v
Amplitude (L) OLMAX3 | Qutput; DC voltage :
Maximum Output Vi=-0.2vV DC ‘ i |
FEO;;S 57 Amplitude (H) Vornmaas | oot DC voltage 4.2 ; v
,,,,, latih - e fe T P TSR ‘ B O —
AMP 58 Maximum Output v Vi=0.2V DC i I oo [ v
Amplitude (L) O-MWI5 1 Qutput; DC voltage ‘ e L
) Maximum Output V,=2.0V DC
Tr;cr:rlgrg 59 Ampilitude (H) Vor quax 6 Output; DC volitage 42 i ‘ v !
Maximum Output V= —20vDC ‘ T
AMP | w ‘ P ‘
\ 60 Amplitude (L) ‘ L Output; DC voltage 2.2 v
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KA9201 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (Continued)

Stage No Characteristic Symbol Test Conditions Min Typ | Max | Unit
V;=190mVv DC
61 | Output Voltage 7 Vor Output DC voltage 1.4 \
V;=90mV DC
62 | Output Voltage 8 Vos Output DC voltage -1.4 v
Vi=100mV DC
63 | Output Voltage 9 Vos Output DC voltage 1.4 v
V;=170mV DC
APC 64 | Output voltage 10 Voo Output DC voltage -14 \
AMP Vi=0V DC
65 | Output Voltage 11 Von Output DC voltage 3.8 \
Vi=190mV DC
66 | OQutput Voltage 12 Voiz Output DC voltage ~-38 \
Maximum Output Va=0V DC, la= -0.8mA
67 Amplitude H Vor aaax 7 Output; DC voltage 25 v
Maximum Output Va=0.6V DC, la=0.8mA
68 Amplitude L VoLwx 7 Output; DC voltage -25 ) v
Input DC voltage; output
69 (Ve + Dono)/2 must be
\% - - _
Threshold Voltage TH2 adjusted by the DC voltage 430 390 350 | mvV
Focus across RFl And RFO
OK High
70 Vonrokz | Vi=1V, =375mV(DC) 4.7 Vv
AMP Output Voltage across RF| and RFO;
Low sinewave, Qutput; pulse
& Output Voltage Vou o2 0.7 v
72 High V Vi=10KHz 0.8V, -0.4V(DC)| 4.3 \
Mirror Output Voltage ormmz T 208V, -0.4V(DC)| 4.
AMP sinewave, Output; pulse
73| tow V. 03 | Vv
Output Voitage OL (MIR) 2 ‘
High
Defect | '* Output Voltage Vor oen2 V;=1KHz 32mV, + 15mV(DC 4.3 v
AMP Low sinewave, Output; pulse
& Output Voltage Vou er 2 -03 | V
Vi=750KHz 0.7V sinewave
76 | Duty 3 D; Output; DC voltage 2.45 2.50 2.55 \
77 | Duty 4 Da Vi=780KHZ 0.7V, +025VDC) | , 5 | 565 | pgp | v
EFM ] sinewave Output; pulse
Comparator High
78 | Qutput Voltage Vonemz |y _750kHz 0.7V, 37 v
| Low i sinewave, Output; pulse
i [ Output Voltage ! Vou erm 2 1.3
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KA9201 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
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*) Note: KS74HCTLS04: Supply Voltage = 5V
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LINEAR INTEGRATED CIRCUIT

KA9201
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LINEAR INTEGRATED CIRCUIT

KA9201
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KA9201 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

1) +5V Single Power Supply for P-sub Laser Diode K
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2) +5V Single Power Supply for N-sub Laser Diode
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KA9201 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT
3) =5V Split Power Supply for P-sub Laser Diode
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4) +5V Split Power Supply for N-sub Laser Diode
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