KA9201 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

Center Voltage Buffer —
KA9201D 30 sopP -25°C~ +75°C

Defect Detector 0RDER|NG IN FORMAT'ON
EFM (Eight to Fourteen Modulation)
Comparator Device Package | Operating Temperature T}
Automatic Asymmetry Control AMP KAS201M 30 SDIP —E
|

APC (Automatic Power Control) AMP
for Photo- Diode and Laser-Diode drive KA9201Q 32 QFP

Single power supply operation (+ 5V) as well as split power supply operation (= 5V)
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

Vee-Donp: 3.4 ~5.5V

* Power Supply Condition:

‘ Vee ‘ Vee Ve Vi (Vo) . Donp
' i + i
Single Power Supply | gz:;ry l GND } Va i vC . GND
— S e i [ (O
| Split Power Supply i guzc;))\r;er guli’)(:)\ll;er " Danp No Connecting . 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




KA9201 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS a=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee = Vee 12 \

| Power Dissipation Po 800 mw
Operating Temperature Torr ~25~ +75 °C
Storage Temperature Tste -55~ +150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc=2.5V, Vege =Dano = — 2.5V, VC=GND, unless otherwise specified)

Stage | No Characteristic Symbol Test Conditions Min | Typ | Max | Unit
1 Vcc Current lee 8.0 11.4 15.5 mA
g;:cr::t 2 Vee Current lee DC Current -15.0| -11.0| -75 mA
3 | Danp Current Ip (GND) -1.1{-085 -06 | mA
4 | Input Offset Voltage Vio1 DC voltage -50 0 50 mV
. V, = 2KHz, 40mV sinewave,
RF 5 | Voltage Gain Gvy Output; sinewave 251 | 28.1 | 311 dB
AMP 6 Maximum Output v V,=0.2V DC 13 v
Amplitude OMA)1 | Output; + peak voltage :
7 Maximum Output V,=-0.2VDC _03 v
Amplitude Vo pan 2 Output; —peak voltage ’
8 | Input Offset Voltage Vioz DC voltage -20 120 mv
9 Voltage Gain Gv2 V,=1KHz, 32mV sinewave, 27 30 33 dB
10| Voltage Gain Gys | Output; sinewave 27 | 30 | 33 | dB
Focus P
Error 11 | Gain Difference AGy; -3 | 0 3 dB
AMP 12 Maximum Output v V,= -0.2V DC 1.9 v
Amplitude H OHMAO T Output; — peak voltage :
Maximum Output V,=0.2V DC
13 Amplitude L Vowan 1 | ouiput; — peak voltage -19 )V
14 | Input Offset Voltage Vios DC voltage -50 50 mv
15 | Voltage Gain F Gva V, = 1KHz, 0.3V sinewave, 7 10 13 dB
) input to output ratio
TTECk'nQ 16 | Voltage Gain E Gvs Output; sinewave 7 10 13 dB
rror
AMP 17 | Gain Difference AGy, -3 | 0 3 dB
18 Maximum Output v V,=2.0V DC 19 v
Amplitude H OHMAXZ | Output; + peak voltage :
19 Maximum OQutput v V,=-2.0v DC , ! 19 v
Amplitude L O-MA0Z 1 Qutput; - peak voltage | L '
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KA9201

LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (continued)

¢ SAMSUNG

Stage No Characteristic Symbol Test Conditions Min Typ | Max | Unit
20 | Output Voltage 1 Vo1 Vi=190mV DC 14 \
21 | Output Voltage 2 Vo2 Vi=90mV DC -14 \
22 | Output Voltage 3 Voa Vi=100mV DC 14 \
23 | Output Voltage 4 Vos Vi=170mV DC -1.4 \
:;g 24| OutputVoltage 5 | Vo, | Vi=0VDC 14 v
251 OQutput Voltage 6 Vos V;=0vDC -1.4 v
2 Maximum Output v Va=0V, la= -0.8mA 0 v
Amplitude H OHMAX3 | Output; + peak voltage
27 Maximum Output v Va=0.6V, la=0.8mA 0 v
Amplitude L | Vormaos Output; —peak voltage
Vi=output (Vcc + Dgnp)/2
28 | Threshoid Voltage v must be adjusted by -430 | -390 | -350 | mv
9 THI the DC voltage across
RFl and RFO
High
Fgc': S 1291 output Voitage Von Fow 1 22 v
I Low Input across RFI and
30 Output Vo"age Vo|_ (FOK) 1 RFO 1V, 375mV/(DC) 1.8 v
sinewave,
a1 :_Aaxlmum Operating foany Output; pulse 45 KHz
requency
High
321 Output Voltage Vonmmt | v - 10kHz 0.8V, ~0.4v(DC) | '8 v
Low sinewave, Output; pulse
33| Output Voltage Vou mm -2z} v
. . Vi=0.8V, 0.2V(DC),
34 ,“:"r'"°l:e:g'dnes rco | fresw | fcarrier) = 500KHz AM 400 | 600 | Hz
eq ¥ po modulation Output; pulse
Mirror — __
Bottom Hoid
AMP | 35 Frequency Response fres @ V,=0.8V, 0.4V(DC) 500 | 900 | Hz
! Maximum Input sinewave, Output; puise
36 Operating Frequency flowmo 1 30 70 KHz
I Minimum Input o o
37 Voitage Viwmg 1|y 10KHz, 0.4V(DC) 01 02 v
- Maximum Input v sinewave, Qutput; pulse —1_8 v
Voltage Ay 1 ’
39 | High v V,=32mV, +15mVv(DC) 18 v
OH (DEF) 1 i= , K
Defect | Output Voltage . sinewave, | S e
AMP Low Output; pulse
40 Output Voltage i Voupen « -22 v !
410



KA9201 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (Continued)

Stage No Characteristic Symbol Test Conditions Min Typ Max | Unit
41 g;’z:‘;:nm I:?:tuenc fimmgz | Vi=32mV, +15mV/(DC) 670 | 1000 | Hz
erating Frequency sinewave, ‘
Maximum Input QOutput; pulse
’ . . KH
42 Operating Frequency frowno 2 20 | 47 z
Defect Mininum Input ] T .
AMP |43 T P Vigwe | Vi=50Hz, 15mV(DC) 03 | 05 v
9e . pulsewave, symmetry; 95% —
Maximum input ;
44 Voltage P Vi max) 2 Output; pulse 1.8 v
I o V;=750KHz, 0.7V sinewave,
45 | Duty Cycle 1 D, Output; DC voltage -50 , 0 50 mvV
Vi=750KHz, 0.7V, .
46 | Duty Cycle 2 D, +0.25V(DC) sinewave 0 50 100 mV
Output; DC voltage !
High ‘ !
| 47 Output Voltage Vor et Vi=750KHz, 0.7V sinewave | 1.2 | v
EFM Low Output; pulse ! T i
Comparator| 48 Output Voltage VoL €ermn . -1.2 1 \
Minimum Input ;
49 Voltage Vims |y _ 750KHz sinewave ; 012 i v
: Output; pulse T
Maximum input |
501 Voltage i MELE 18 |V
|| Maximum Input V, = 750KHz, 0.7V | ‘ Y
S Operating Frequency fiwax s sinewave, Output; pulse 40 - l MHz
52 | Input Offset Voltage Vios DC voltage ~1001 0 ! 100 mv
Center Maximum Output | ‘
Voltage 531 Current (+) lo . wax | 5 ; MA
Buffer . ' 1 1 T
Maximum Output ! .
541 Current (-) lo-qaax P -5 ‘ mA
(Ta=25°C, Vcc=5.0V, Vee = — 5.0V, Danp =VC =GND, unless otherwide specified)
T T T T - o R N ‘ I B T
Maximum Qutput Vi=0.2v DC !
RF 55 Amplitude (H) Vor taax Output; DC voltage 3.5 v
AMP | Maximum Output v Vi= -0.2V DC ! ‘ 0.3 v
Amplitude (L) OLMAX3 | Qutput; DC voltage :
Maximum Output Vi=-0.2V DC ‘ i |
FEO:;S 57 Amplitude (H) Vor max s Output; DC voltage 42 ; v
,,,,, lih - e e E T R TSR ‘ B O —
AMP 58 Maximum Output v Vi=0.2V DC | | _20 [ v
Amplitude (L) O-MAI5 | Output; DC voltage ‘ Tt
- - JE ESR A R - o
. Maximum Output Vi=2.0V DC f .
Tr;f:;:g 59 Amplitude (H) Vou max o Output; DC voltage 42 ; ‘ v !
Maximum Qutput V= -20vDC ‘ o
AMP | w ‘ P ‘
\ 60 Amplitude (L) ‘ Vou max s Output; DC voltage 22 v
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KA9201 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (continued)

Stage No Characteristic Symbol Test Conditions Min Typ | Max | Unit
61| Output Voltage 7 Vor \3;;303(\:/ \%ivage 1.4 v
Vi=90mV DC
62 | Output Voltage 8 Vos Output DC voltage -1.4 \
Vi=1 \
63 | Output Voltage 9 Vos Outpt?togc \ch:tage 1.4 \
V;=170mV DC
64 | Output voltage 10 Voio -14 \
APC Output DC voltage
Vi=0V DC
AMP 65 | Output Voltage 11 Vou Output DC voltage 3.8 \
66 | Output Voltage 12 Vorz g;;z‘)gg \Zﬁage -38| Vv
Maximum Qutput Va=0VDC, la= -0.8mA
67 Amplitude H Von wax7 Output; DC voltage 25 v
Maximum Output Va=0.6V DC, la=0.8mA
68 Amplitude L Vo wax 7 Output; DC voltage -25 v
Input DC voltage; output
69 (Vee + Dano)/2 must be
Threshold Voltage Ve adjusted by the DC voltage -430 | -3%0 | -350 | mv
Focus across RFI And RFO
OK High v
e || Olpuvotags | Vorens | YV _omuDg | 7 ‘
Low sinewave, Qutput; pulse
n Output Voltage Vou o2 07 v
High _
Miror | 72| Output Voltage Vonmr 2 er;a:v(:szz(gu?:ut_ :;;\;(DC) 43 v
AMP L ' ’
73| 2o Vou sk 03 | Vv
Output Voitage L (MIR) 2 :
High
Defect | ‘%! Output Voltage Vorwenz | v - 1KHz 32mv, + 15mv(Dc) *3 |V
AMP L sinewave, Output; pulse
75| O Vou oen 2 03| Vv
Output Voltage ©Eh .
Vi=750KHz 0.7V sinewave
76 | Duty 3 D; Output; DC voltage 2.45 2.50 2.55 \
77 | Duty 4 D, Vi=T750KHzZ 0.7V, +025V(DC) | , o | 555 | 260 | v
EFM ] sinewave Output; pulse
Comparator High
78 | Output Voltage Vonemz |y _750kHz 0.7V, 37 v
2o Low i v sinewave, Output; pulse 13
i Output Voltage ! OL (EFM) 2 :
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KA9201 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

SIG-1
S1
l_—@_—./ 1 )RFI Vee (30
10K s2
O— 2 )RFO TDON (29
22K
$ 3 JRF - FOK (28
s3
o O— 4 )PIN eFm (27
E la S4
'———@—;.:l—— 5 )LD asy(26
va
ﬁ'l — 6 )PD Danof 25
S5
10K
7 )PD1 PC (24
x
10K >
g)rp2 8  Bc(2s
o
2
9 )veC MIRR (22
390K
10 )F DEFECT (21
390K
11)E€ Te (20
13K
12 JEO FE{ 19

13 ) El FE Bias (18 ,,,_____”—__‘_

15 )CC1 cc2 (16

11 |

]ISJ(X)DF )

Y | ,
O Vee & ve Fig. 2 DGNDW

*) Note: KS74HCTLS04: Supply Voltage = 5V
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TEST METHODE (SWITCH CONDITION)

(Vee = 2.5V, Vee = Dgnp= — 2.5V, Ve =GND)

Stage | No | Characteristic] S1) S2| 3| $4| 55| 56| S7 S8/ 58| 510] S11| $12| $13| 514 S15 S16| 517 S18] S19| S20] 821 04| 5251 528 527| imput | pes
, 1l ON oN| oN] oN] oN] oN[ON ON[ ON — 1T a
Sreut 2 | e ON ON| ON[ ON] ON| ON ON[ON|ON| — | E
3| Io oo ON| ON| ON| ON| ON ON oN| — | L
RF 4 | Vior ON ON ON ONJON| — | &
AmP 5 |Gy, ON| ON ON ON ON|siG2| A
6 [ Vomnn s ON ON[ ON b ON ON oN| Vo | A
7 | Vo uax 2 ON ON| ON b ON ON ON| VW A
Focus 8 | Vio ON ON ONjON| — G
iﬁp’ 9 |Gz ON ON[ a ON ON ON[sIG2] G
10 [Gvs ON ON a ON ON ON[siG2] G
11 |46y,
12 | Vor waan s ON ON| b ON{ ON ON ON| Vo | G
13 | Vou imax 1 ON ON| b ON| ON ON ON| WV, G
Tracking 14 | Vigs ON ON ON ON| ON{ — |
Em{ 15 | Gy ON ON| a ON ON oN[siGa|
16 |Gys ON ON a ON ON ON| SIG3| !
17 |AGv2
18 | Von ooz ON ON| b ON ON ON ON| Wt |
19 [ VoL a2 ON ON[ b ON ON ON ON| vt | 1
APC 20 [Vor ON ON ONJON| Vva | ¢
AMP 21 | Vor ON ON ON|ON| va | C
2 (Vo ON ON ON ON[ON| va | ¢C
23 | Vou ON ON ON ON[ON[ va | €
24 | Vos ON ON ON[ va| C
25 | Vos ON ON ON ON| Va| C
26 | Von maxa ON! ON ON ON ON{ON{Va lal C
27 | VoL max s ON| ON ON ON ON|[ON{Va la| C
Focus 28 | Vo ON ON ON ON ONjsic1] P
%P 29 [Vonsow: | ON ON ON ON ON[siG1] P
30 |Vou ok 1 ON ON ON ON ON| SIG1| P
31 | famo ON ON ON ON ON|[siG1] P
Mirror 32 [Vowwm: | ON T ON ON| ON ON|sIG1| K
AMP 33 [Voumm: | ON B - ON ON| ON ON[SIGt] K
34 | fres an ON ] ON ON| ON ON|SsiG1| K
35 | fes ON ON ON| ON ON|SIG1| K
36 | frowan s ON ON ON] ON ON[SIG1| K |
37 [ o ON Jon] ] ON| ON ON[siG1] K
38 [Viamo oN| ] " Ton ) ON| ON ON|[siG1] K
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TEST METHODE (SWITCH CONDITION) (continueq)

Stage | No | Characteristic| S1| S2{ S3| s4| S5 S6| 57| S8/ S5 |S10] S11| S12| S13| S14| 515| S16| S17| S18| S19| S20| 521| S22| 523 S24| S25| S26( S27| Input J:.’,.',
Defect 39 | Von oen « ON[ ON a ON ON ON oN[siG2] J
AMP 40 | VoL ozn 1 ON| ON a ON ON ON ON[sIG2| J

41 | fipam 2 ON| ON a ON ON ON ON| SIG-2 J
42 |hoe ON| ON a ON ON ON ON[SIG2] J
3 [Viomo: ON| ON a ON ON ON ON[siG2| J
4 | Viwwnz ON| ON a ON ON ON ON[SIG2[ J
EFM 45 | O, ON ON ON ON| ON| ON ON[siG1| M
Comparator 45 D, ON ON ON ON| ON| ON ON| SIG1| M
47 | Vor erm ON ON ON ON| ON ONlSIG1] ©
48 VoL erm s ON ON ON ON| ON ON| SIG-1 [0}
29 [V ON ON ON| ON ON[SIG1| N
50 |Viax s ON ON ON| ON ON| SIG-1 N
51 | fiwans ON ON ON| ON ON[SIG1]| N
Center 52 | Vios ON ON ON ON| — | D
gg‘f'fgge 53 [lo. pan ON ON| ON ON ON[ Ib | D
54 [lo- o ON ON| ON ON ON[ b | D
(Vec=5.0V, Veg = ~ 5.0V, Dnp = Vo= GND)
RF . 55 1 Vou max 4 ON ON| ON b ON ON ON| Vb A
AMP 56 |Vor e+ ON ON| ON b ON ON ON| Vb | A
Focus 57 [Vor waxs ON ON| b ON| ON ON ON| Vb | G
Error AMP "5 Vo aan s ON ON| b ON| ON ON ON| Vb | G
Trackin 59 [ Vor aan 6 ON ON| b ON ON ON oN| vt [ 1
Error AMP 756 Vo e s ON ON| b ON ON ON ON| Wt 1
APC 61 |Vor ON ON ONJON| Vva | C
AMP 62 [Vou ON ON ON[ON] va | ¢C
63 | Voo ON ON ON ON[ON| va | C
64 | Vono ON ON ON ON[ON| va | C
65 | Vorr ON ON ON| va| ¢
6 | Vore ON ON ON ON| va| C
67 [ Voramo s ON{ ON ON ON ON|ON|Va ta] C
68 | VoL max 7 ON{ ON ON ON ON|ON|va laj C
Focus 69 | Vine ON ON ON ON ON|[SIG1| P
OK AMP 730 TVon om 2 ON ON ON ON ON|SIG1| P
71 [ Vouron? ON ON ON ON ON|[SIG1| P
Mirror 72 [ Vonm 2 ON ON ON| ON ON|SIG1| K
AMP 73 [VoLwm 2 ON ON ON| ON ON| siG1] K
Defect 74 |Von oer 2 ON| ON a ON ON ON ON| 51G-2 J
AMP 75 |Vou oen 2 ON| ON a ON ON ON ON| SIG2[ J
EFM 76 | Ds ON ON ON ON| ON| ON ON[SIG1] M
Comparator 777 1p, ON ON ON ON| ON| ON ON[SIG1| M
78 | Vou &rmy 2 ON ON ON ON| ON ON| SIG-1 [o]
79 | Vou erm 2 ON ON ON ON| ON ON| SIG [o]

1026V

LINOYHIO Q3LVHOILINI HVANIT



KA9201

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

1) +5V Single Power Supply for P-sub Laser Diode

47K
= AWy
Voo 8 o % 3 l /7|7
(+5V) E
s .
P <l 33
. % § 001, | 0.01x | 0.033x 1 El - <
2 - e 00K to SSP
O O I 047, ? 9 ? Q
FE FE Bias Vee
22K
0.01x
hd e\ Q01
LLL 100, ’ ‘
1 &' 2
10
F E
LD| PD| A+c| B+D
6 6 o ¢ o o
PICK-UP
Fig. 3
2) + 5V Single Power Supply for N-sub Laser Diode
47K
- Wy
(\icf)c\/) 22 33 1 /*

from DSP

ASY

Danp
KA9201

cB CP Mirror

Defect TE

PD1

FE FE Bias VEE

1L 0.033u

T

o o 6
PICK-UP

Fig. 4
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KA9201

LINEAR INTEGRATED CIRCUIT

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

47K
5 - MWr—;
[72]
Vee a Qo 33y By
(+5V) €
9 .
- 1K
a 01 | 001 0.033
ed & 2 o | 0o . +—@Vee (-5V)
o
£ e ° 100K to SSP
Y P ¢ 2\ TR o Q@ 9@ 9
OmOz0 3
e d
o
o
KAS201
PD PD? PD2
22K
0.01x
+ G\ Q01
772 1004 "‘
22K
10
. F E
%" LD| PD| A+C| B+D
PICK-UP
Fig. 5
4) =5V Split Power Supply for N-sub Laser Diode
47K
A\
cC
(+5V) o % 33 ' 334
8 -
g 1K
c g % § = 0014 | 0014 | 0.033, —@ Ves (-5V)
00
£5 ] ° 100K to SSP
ha 0.47, Q Q Q Q
30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 a
()
Vcc LDON  FOK EFM ASY OGno c8 ce Mirror  Defect TE FE FE Bias  Vgg cct §
—
KA9201 =
RFI RFO RF PIN LD PD PD1 PD2  VC F E €0 Ei VR cc2
1 2 3 4 5 6 7 8 9 10 AR} 12 13 14 15
2k -
0.0, 22K Q02
+
100u
: 22K
10 F
o | PD A+C [B4+D E
6 & o & 6 o
PICK-UP
Fig. 6
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