RF-AMP KA9201

INTRODUCTION
30- SOP- 375

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

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

laser diode. 30- SDIP-400

FEATURES

*  Functions: RF AMP
— Focus error AMP

— Tracking error AMP
— Focus OK detector 32- QFP- 0707
— 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
» Single power supply operation (+ 5V)
»  Split power supply operation (+ 5V)
* Low power consumption: (L00mW at + 5V, 50mW at + 5V)
»  Built-in automatic power 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 of playability

 Recommended operation supply voltage range:

»  Power Supply Condition:

Vee VEe Ve VR (Vref) Denp
Single Power Supply Power Supply GND VR VC GND
Split Power Supply + Power Supply - Power Supply DenD No Connecting GND
ORDERING INFORMATION

Device Package Operating Temperature

KA9201M 30- SDIP- 400

KA9201D 30- SOP- 375 -25°C to +75°C

KA9201Q 32- QFP- 0707
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KA9201

RF AMP
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NOTES:

1. Pin 12, 27 of 32 QFP is no connection
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2. The number of () is the type of 32-QFP
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RF-AMP KA9201
ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol Value Unit

Supply Voltage Vee - VEE 12 \%

Power Dissipation Pp 800 mw
Operating Temperature Topr -25~ +75 °C

Storage Temperature Tste -55 ~+150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =25V, Vgg = Dgnp = -2.5 'V, Ve = GND, unless otherwise specified)

Stage | No Characteristic Symbol Test Conditions Min Typ Max | Unit
Circuit 1 | Ve Current lcc DC Current 8.0 114 | 155 | mA
Current

2 Veg Current e -150 | -11.0 | -7.5 | mA
3 DGND Current lD(GND) -1.1 -0.85 -0.6 mA
RF 4 Input Offset Vio1 DC voltage -50 0 50 | mV
Voltage
5 | Voltage Gain Gy1 V| = 2KHz, 40mV sinewave, 25.1 28.1 | 31.1 | dB
Output: sinewave
6 | Maximum Output | Vomaxy1 |V =0.2V DC, 1.3 - - \Y,
Amplitude Output: + peak voltage
7 Maximum Output | Vomaxy2 |V =-0.2V DC, - - -03 | V
Amplitude Output: - peak voltage
Focus 8 Input Offset Vioz DC voltage -120 - 120 | mV
Error Voltage
AMP - -
9 | Voltage Gain Gy V| = 1KHz, 32mV sinewave, 27 30 33 dB
10 | Voltage Gain Gys Output: sinewave 27 30 33 | dB
11 | Gain Difference DGy -3 0 3 dB
12 | Maximum Output | Voymaxyr | Vi =-0.2V DC, 1.9 - - \Y
Amplitude H Output: - peak voltage
13 Maximum Output VOL(MAX)l V| =0.2V DC, - - -1.9 V
Amplitude L Output: - peak voltage
ELECTRONICS




KA9201 RF AMP
ELECTRICAL CHARACTERISTICS (Continued)
(Ta=25°C, Ve =25V, Vgg = Dgnp = - 2.5V, Ve = GND, unless otherwise specified)

Stage | No Characteristic Symbol Test Conditions Min Typ Max | Unit
Tracking |14 | Input Offset Vios DC voltage -50 - 50 | mV
Error Voltage
AMP -

15 | Voltage Gain F Gva V|,=1KHz, 7 10 13 dB
16 |Voltage GAinE | Gys 0.3Vsinewave,input to output [~ 10 | 13 | dB
ratio Output: sinewave
17 | Gain Difference DGy, -3 - 3 dB
18 Maximum Output VOH(MAX)2 V| =20V DC, 1.9 - - V
Amplitude H Output: + peak voltage
19 Maximum Output VOL(MAX)Z V| =-20V DC, - - -1.9 V
Amplitude L Output: - peak voltage
APC 20 | Output Voltage 1 Vo1 V| =190mV DC 14 - - \Y,
AMP
21 | Output Voltage 2 Voo V,=90mV DC - - -14 |V
22 | Output Voltage 3 | Vo3 V| =100mV DC 1.4 - - \Y
23 | Output Voltage 4 Vogs V,=170mV DC - - -14 |V
24 | Output Voltage 5 | Vps V,=0v DC 1.4 - - \Y
25 | Output Voltage 6 Voe V=0V DC - - -14 |V
26 | Maximum Output | Voyuaxyz |Va=0V, la=-0.8mA 0 - - \Y,
Amplitude H Output: + peak voltage
27 | Maximum Output | Vo (max)z | Va=0.6V, la=0.8mA - - 0 \%
Amplitude L Output: - peak voltage
Focus 28 | Threshold Voltage |Vtuq V| = output (V¢ + Dgnp)/2 -430 | -390 |-350 | mV
OK must be adjusted by the DC
voltage across RFl and RFO
29 | High Output Vor(Foky1 | Input across RFland RFO 1V, 2.2 - - \Y,
Voltage 375 mV/(DC) sinewave
30 | Low Output Vov(Fok)1 Output: pulse - - 18 \Y
Voltage
31 | Maximum fomax) 45 - - KHz
Operating
Frequency
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RF-AMP

KA9201

ELECTRICAL CHARACTERISTICS (Continued)

(Ta=25°C, Ve =25V, Vgg = Dgnp = -2.5V, Ve = GND, unless otherwise specified)

Stage | No Characteristic Symbol Test Conditions Min Typ Max | Unit
Mirror 32 | High Output Vonmiryy | V)= 10kHz 0.8V, - 0.4V(DC) 1.8 - - \%
AMP Voltage sinewave, Output: pulse

33 Low OUtpUt VOL(MlR)l - - -2.2 Vv
Voltage

34 Mirror Hold fRES(M) V| = 08V, OZV(DC), - 400 600 Hz
Frequency f(carrier) = 500kHz AM
Response modulation Output: pulse

35 Bottom Hold fRES(B) V| = 08V, 04V(DC) - 500 900 Hz
Frequency sinewave, Output: pulse
Response

36 | Maximum Input fimax)1 30 70 - KHz
Operating
Frequency

37 | Minimum Input VimINyL V|, = 10KHz 0.4V(DC) - 0.1 0.2 \Y,
Voltage sinewave, Output: pulse

38 | Maximum Input VimAx)1 1.8 - - \Y,
Voltage

Defect 39 H|gh Output VOH(DEF)l V| = 32mV, +15mV(DC) 1.8 - - Vv
AMP Voltage sinewave, Output pulse

40 | Low Output VoL (pER)L - - -22 |V
Voltage

41 | Minimum Input fiming2 V| =32mV, + 15mV/(DC) - 670 | 1000 | Hz
Operating sinewave, Output; pulse
Frequency

42 | Maximum Input fimax)2 2.0 4.7 - KHz
Operating
Frequency

43 | Minimum Input V(MIN)2 V|, 50Hz, 15mV (DC) - 0.3 0.5 \Y,
Voltage pulsewave, symmetry: 95%

44 | Maximum Input V(MAX)2 Output: pulse 1.8 - - \Y,

Voltage
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KA9201

RF AMP

ELECTRICAL CHARACTERISTICS (Continued)

(Ta=25°C, Ve =25V, Vgg = Dgnp = - 2.5V, Ve = GND, unless otherwise specified)

Stage | No Characteristic Symbol Test Conditions Min Typ Max | Unit
EFM 45 | Duty Cycle 1 Dy V= 750KHz, 0.7V sinewave, -50 0 50 | mV
Compara Output: DC voltage
tor

46 | Duty Cycle 2 D, V,=750KHz, 0.7V, 0 50 100 | mVv
+0.25V (DC) sinewave
Output: DC voltage
47 | High Output VonErmy1 | V1= 750KHz, 0.7V sinewave, 1.2 - - \Y
Voltage Output: pulse
48 | Low Output VoLEFM)L - - -12 |V
Voltage
49 | Minimum Input VmIN3 V| = 750KHz sinewave, - - 012 | V
Voltage Output; pulse
50 | Maximum Input V(mMax)3 1.8 - - \Y,
Voltage
51 | Maximum Input fomax)s V| =750KHz, 0.7V sinewave, 4.0 - - KHz
Operating Output: pulse
Frequency
Center 52 | Input Offset Vioa DC voltage - 100 0 100 | mV
Voltage Voltage
Buffer 53 | Maximum Output lo+(MAX) - 5 - - mA
Current (+)
54 | Maximum Output | lo (max) - - - -5 | mA
Current (-)
(Ta=25°C, Ve = 5.0V, Vg =-5.0V, Dgnp = Ve = GND, unless otherwise specified)
RFAMP |55 | Maximum Output | Voyuaxys | Vi =0.2VDC 3.5 - - \%
Amplitude (H) Output: DC voltage
56 | Maximum Output | Vo (maxys |V|=-0.2VDC - - 0.3 \Y,
Amplitude (L) Output: DC voltage
Focus 57 | Maximum Output | Vopmaxys | Vi =-0.2VDC 4.2 - - \Y,
Error Amplitude (H) Output: DC voltage
AMP
58 | Maximum Output | Vo (max)s |V =0.2VDC - - -22 |V
Amplitude (L) Output: DC voltage
Tracking |59 | Maximum Output | Vopmmaxys | Vi=2.0V DC 4.2 - - \Y,
Error Amplitude (H) Output: DC voltage
AMP
60 | Maximum Output | Vo (maxye | Vi=-2.0VDC - - -22 |V
Amplitude (L) Output: DC voltage
ELECTRONICS




RF-AMP

KA9201

ELECTRICAL CHARACTERISTICS (Continued)

(Ta=25°C, Ve =25V, Vgg = Dgnp = -2.5V, Ve = GND, unless otherwise specified)

Voltage

Stage | No Characteristic Symbol Test Conditions Min Typ Max | Unit
APC 61 | Output Voltage 7 Vo7 V,=190mV DC, 14 - - \Y,
AMP Output: DC voltage

62 | Output Voltage 8 Vos V| =90mV DC, - - -14 |V
Output: DC voltage
63 | Output Voltage 9 Vog V,=100mV DC, 14 - - Y,
Output: DC voltage
64 | Output Voltage 10 | Vqg V|=170mV DC, - - -14 |V
Output: DC voltage
65 | Output Voltage 11 | V41 V| =0V DC, Output: DC 3.8 - - \Y,
voltage
66 | Output Voltage 12 | V45 V|=190mV DC, - - -38 | V
Output; DC voltage
67 | Maximum Output | Voymaxy7 | Va =0V, la=-0.8mA 25 - - \Y,
Amplitude H Output: DC voltage
68 | Maximum Output | Vo (vaxy7 | Va=0.6V, la=0.8mA - - -25 | V
Amplitude L Output: DC voltage
Focus 69 | Threshold Voltage | Vtn2 Input DC voltage: -430 | -390 |-350 | mV
OK output(Vee + Dgnp)/2 must
Amp be adjusted by the DC voltage
across RFl and RFO
70 H|gh Output VOH(FOK)Z V| =1V, '375mV(DC) 4.7 - - Vv
Voltage across RFI and RFO;
71 | Low Output VoL(Fok2 sinewave, Output; pulse _ _ 0.7 v
Voltage
Mirror 72 | High Output Vonmixy2 | V) =10KHz 0.8V, - 0.4V(DC) 4.3 - - \Y
AMP Voltage sinewave7
73 Low OUtpUt VOL(MlR)Z OUIpUI: pUIse - - 0.3 Vv
Voltage
Defect 74 H|gh Output VOH(DEF)Z V| = 1KHz 32mV, +15mV(DC) 4.3 - - Vv
AMP Voltage sinewave7
75 Low OUtpUt VOL(DEF)Z OUIpUI: pUIse - - -0.3 Vv
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KA9201

RF AMP

ELECTRICAL CHARACTERISTICS (Continued)

(Ta=25°C, Ve =25V, Vgg = Dgnp = - 2.5V, Ve = GND, unless otherwise specified)

Stage | No Characteristic Symbol Test Conditions Min Typ Max | Unit
EFM 76 | Duty 3 Dj V| = 750KHz 0.7V sinewave 2.45 250 | 255 | V
Compara Output: DC voltage
tor

77 | Duty 4 Dy V| =750KHz 0.7V 0.25V(DC) 2.50 2.55 2.60 \%
sinewave,
Output: pulse
78 | High Output VonErmy2 | V) =750KHz 0.7V, sinewave, 3.7 - - \Y,
Voltage Output: pulse
79 Low OUtpUt VOL(EFM)2 - - 1.3
Voltage
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RF-AMP

KA9201

TEST CIRCUIT
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KA9201 RF AMP

TEST METHOD ( SWITCH CONDITION)

(VCC = 25V, VEE = DGND = -2.5V, VC = GND )

Stage |No| Characteristic |S1| S2| S3| S4| S5| S6| S7| S8] S9|S10|S11]S12]S13|S14|S15|S16|S17|S18|S19|S20]S21|S22|S23|S24|S25|S26|S27| Input g;sntt
1 lec ON ON|ON [ON|ON|ON|ON ON|ON - Q
Cireuit 51 1 oN on|on]on]on]on onJon]on] - E
Current [ T 1 ey on|on[on|on[on on| [on] - L
4 Vio1 ON ON ON ON|ON| - A
RE 5T Gy, oNJon ON ON oN| sic2| A
AMP e T Voo oN on[on] [ ON ON oN] wo [ A
7 Vomaxyz2 oN ON|ON b ON ON ON| Vb A
8 Vioz ON ON ON|ON| - G
9 Gy, ON| |ON| a ON ON ON| siIG2| G
Focus [10] Gus on] lon] [a ON ON oN| sic2| &
Error 11 iéGv1
AMP T Vormans on|  [on] b ON ON oN| v | G
13| Vormax ON|  [oN] b ON ON ON| Vb G
14 Vios ON ON ON ON [ON |
15 Gy ON ON| a ON ON ON| sIG-3 |
Tracking 161" Gys on| [on] [a ON ON oN| sica| |
Errpr 17 iész
AMP 18 Vormax)2 ON ON| b ON ON ON| WVt |
19 VoLmax)2 ON ON| b ON ON ON| Wt |
20| Vou ON ON ON|ON| Va C
21| Voo ON ON ON|ON| Vva C
APC 1o Vos oN ON ON oN|on| va | c
AMP 53] Vo oN ON ON oN[on] va | ¢
24 Vos ON ON ON| Va [
25 Voe ONJ|ON ON ON ON| Va C
26|  Vonmaxs ONJON ON ON ON|ON| vala| C
27| Vormaxs oN ON ON ON|ON| vala| C
28| Vi ON ON ON ON ON| SIG-1 P
Focus 591 Vongoks  |ON ON ON oN|  [on]sic1| P
OK 30 VoLFoky ON ON ON ON ON| SIG-1| P
AMP a1 fannn oN ON ON oN|  [on] st P
32| Vonmir ON ON ON|ON ON| siIG-1| K
33|  Vormir: ON ON ON|ON ON| siIG-1| K
Miror Laal™ fresn oN ON oN|oN oN[sie1| K
AMP 35| fresm) ON ON ON|ON ON| siG-1| K
36 fimax)s ON ON ON|ON ON| SIG-1 K
37| fivwmg ON ON ON|ON ON| sIG-1| K
38 Vimax)1 ON ON ON|ON ON| SIG-1 K
ELECTRONICS
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RF-AMP KA9201

TEST METHOD ( SWITCH CONDITION ) (Continued)

Stage No| Characteristic |S1| S2| S3| S4| S5| S6| S7| S8| S9|S10|S11{S12|S13|S14{S15|S16|S17|S18[S19|S20|S21|S22|S23|S24[S25|S26|S27| Input ;—(?isr:t
39 VoH(ER)L (ON|ON a ON ON ON ON| SIG-2 J
40|  Vooem onfon] | a ON oN[ Jon oN[ sic2| 4
Defect [41| figan2 onfon] | a ON on| [on on| sic2| 4
amp  [a2]  fwaxe onjon] | a ON oN| [on oN| sig2| 3
43| Vi onjon| | a ON on| [on on|[sic2| 4
44| Viguaxz onfon] | a ON oN[ Jon oN[ sic2| 4
45| D ON| [ON| ON|ON a ON ON ON| SIG-1| M
46| D2 on|  [oN ON ON|oN|oN|oN ON| SIG-1| M
47| Vowermi  |ON ON ON|[ON|ON|ON ON| siG-1| ©

EFM  [48| Vouerm:  |ON ON ON ON ON| siG-1| ©

Comparator|49 Viuinz ON ON ON ON| SIG-1 N

50|  Vimaxys ON| ON ON|ON ON| SIG-1| N

51| fimaxs ON ON ON|ON ON|[ SIG-1| N

Center [52] Vios ON ON ON|ON ON| - D

Voltage [53|  lo+max) ON ON|ON ON ON| 1b D

Buffer |54 losmax ON ON ON|ON ON ON| 1b D
Vce=5.0, Vge= -5.0V, Dgpp=Vc=GND )

RF |s5] Vonmaxs on onjon| [ b ON ON oN| wvb | A
AMP 56|  VoLmaxu ON ON[ON b ON ON ON| Vb A
Focus |57 Vormax)s ON ION| b ON|ON ON ON| Vb G

Error AMP |58  VoLmaxs ON| [oN| b ON|ON ON ON| Vb G
Tracking |59 Vormaxs ON ON| b ON ON ON ON| WVt |
Error AMP |60  VoLmaxs ON ON| b ON ON ON ON| Wt |
61| Vo7 ON ON ON|ON| Va @
62| Vos ON ON ON|ON| Vva c
63| Voo ON| ON ON ON|ON| Va @

APC  |64| Vow ON| ON ON ON|ON| Va @
AMP  [65] Vou ON ON ON| Va @

66| Vou ON ON ON ON| va c

67 Vormaxy7 (ON|ON ON ON ON|ON| Va, la [

68| VoLmaxy ON|ON ON ON ON|ON| va,la| C

Focus |[69] Vrhz ON ON ON ON ON| SIG-1| P

OKAMP |70| Vowmrokz  |ON ON ON ON ON| sIG-1| P

71 VOL(FOK)Z ON| ON ON ON ON| SIG-1 P

Mirror  [72]  Vormire ON| ON ON|ON ON| SIG-1 K

AMP  [73] Voumrz  [ON ON ON|ON ON| siG-1| K

Defect [74]| Vowper:2 ON[ON a ON ON ON ON| siG-1| 3

AMP 75 VoL(pery2 (ON|ON a ON ON ON ON| SIG-2 J

76| Ds onN|  [oN ON ON|ON|ON SIG-2| M

EFM  [77] Da on|  [oN ON ON|ON|ON SIG-1| M

Comparator[78|  Vonermz  [ON ON ON ON|OoN siG-1| o

79| Vouermz  |ON ON ON ON|ON SIG-1| O
ELECTRONICS
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KA9201 RF AMP

APPLICATION CIRCUIT1

+5V Single Power Supply for P-sub Laser Diode

Vee
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Figure 1. Single Power Supply for P-sub Laser Diode

+ 5V Single Power Supply for N-sub Laser Diode
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PICK-UP

Figure 2. Single Power Supply for N-sub Laser Diode

ELECTRONICS
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RF-AMP KA9201

APPLICATION CIRCUIT

+ 5V Split supply for P-sub Laser Diode
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Figure 3. Split supply for P-sub Laser Diode

+ 5V Split Power Supply for N-sub Laser Diode
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Figure 4. Split Power Supply for N-sub Laser Diode

ELECTRONICS
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30—-SOP-375

Dimensions in Milimeters/inches
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30—-SDIP—-400

Dimensions in Milimeters/inches
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