ICs for CD/CD-ROM Player

Panasonic

ANS8801SC

Three-Beam Method Head Amplifier IC for CD Player

H Overview

The AN8801SC is a head amplifier IC supporting a digi-
tal servo.
Combination of this IC and the MN6650 (digital servo
processor) allows the rational servo system to be con-
structed with small number of external parts.

M Features

« 5V single supply operation

« Low consumption power

« |-V amplifier, tracking error amplifier, focus error ampli-
fier, RF amplifier and APC built-in

« Detection of DO, CROSS, OFTR and vibration

« Combination with the MN6650 enabling automatic
adjustment for tracking balance, tracking offset, track-
ing gain, focus offset and focus gain
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ICs for CD/CD-ROM Player

Bl Block Diagram

NAdQ  aND

NOdT 9541 ¢dd1 1ad1 adl

A A

[ LNo3L

SSOUD

AVd

Panasonic

99




ANB801SC

ICs for CD/CD-ROM Player

H Pin Description

Pin No. Pin Name 1/0 Function Description
1 LDP1 I Polarity switching of APC monitor Pp (1)
2 LPD I Signal input of Pp for LD output monitor
3 LDP2 I Polarity switching of APC monitor Pp (2)
4 LDON I ON/OFF switching of LD APC
5 LD (6] Connected to base of external Tr for LD drive
6 LDG 1 APC loop gain switching
7 RF— I Reverse rotation input pin of RF Amp. for connecting a resistance
8 RFOUT (6] Output pin of RF Amp. (reverse rotation amp.)
9 RFIN I RF AGC input pin
10 C. AGC — C connecting pin for RF AGC loop filter
11 ARF (0] RF output pin after AGC
12 LDOFF I Input pin for forced stop of LD APC
13 PDER L gfﬁ%elzgz%g pin for resistance setting IV conversion resistance value of
14 PDER . glol\rllré??é:%:pm for resistance setting IV conversion resistance value of
15 MONI — Output monitor pin of TE balance amp. (F)
16 GND — Ground pin
17 SDO 0O SDO detection output pin ; positive logic ; SDO=BDO+NRFDET
18 BDO O BDO detection output pin ; positive logic
19 C. SBRT — Connecting pin C for OFTR low speed detection
20 NRFDET O Amplitude detection information of RF signal; negative logic
21 CROSS 0 Output of TE CROSS detection signal
22 OFTR (@] OFF TRACK detection output
23 VAD (+) O Vee X 0.8 (V) output pin
24 VRer 0] Ve X 0.5 (V) output pin
25 VAD (—) O Vee X 0.2 (V) output pin
26 FBAL I Control signal input pin for FO balance adjustment
27 VDET @) Output of vibration detection
28 TEBPF I Input of vibration detection
29 PLAY I PLAY signal pin ; positive logic
30 C.SBDO — Connecting pin C for low speed detection of dark level DO
31 TBAL I Control signal input pin for TE balance adjustment
32 FEOUT O Output pin of focus error signal
33 FE— 1 Reverse rotation input pin of FE Amp.
34 TEOUT O Output pin of TE Amp.
35 TE+ I Normal rotation input pin of TE Amp.
36 TE— I Reverse rotation input pin of TE Amp.
37 TE 0] Output pin of TE signal
38 Vee — Supply connecting pin
39 PDE 1 Connected to PIN diode E
40 PDF [ Connected to PIN diode F
41 PDAC I Connected to B/D of astigmatic 4-division Pp
42 PDBD I Connected to A/C of astigmatic 4-division Pp
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ICs for CD/CD-ROM Player ANS8801SC
B Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Rating Unit
Supply Voltage Vee 6 v
Supply Current Icc 50 mA
Power Dissipation Po 300 mW
Operating Ambient Temperature Topr —30 ~+85 T
Storage Temperature Tae =55 ~+125 T
B Recommended Operating Range (Ta=257C)
Parameter Symbol Range
Operating Supply Voltage Range Vee 4.5V~5.5V
B Electrical Characteristics (Ta=25C £27C)
Parameter Symbol Condition min typ. max. Unit
Total Circuit Current Tt Vee=5V 10 14.5 19 mA
Vrer Output Voltage Vrer Vee=5V 2.25 2.53 2.81 v
VAD (+) Output Voltage AVap(+), Vee=5V 1.28 1.43 1.58 v
VAD (—) Output Voltage AVap(-y | Vee=5V 1.30 1.45 1.60 \%
Focus Error Amp.
Output Offset Voltage of Focus ) W _
Error Amp. Vor—ro Vee=5V 300 0 300 mV
Crosstalk Quantity of Focus Error _ A :
cross! Balgnce y Vor—ros | Vee=5Y, Vie=05V Applied | —250 | — 250 | mv
}A:n\; Conversion Gain of Focus Error Rro Vee=5V. Vs = Vaer 0 15 150 K0
II;T\;rC:rr;\;e':rsnon Relative Gain of Focus ARro Vee=5V. Vis=Vrer —10 0 10 %
Focus Balance Variable Range 1 — 1 Broi—1 Vee=5V, V=5V 0.35 0.5 0.65 —
Focus Balance Variable Range 1 —2 Ben—2 Vee=5V, V=0V 1.05 1.5 1.95 —
Focus Balance Variable Range 2—1 Broa- Vee=5VY, Vig=5V 1.05 1.5 1.95 —
Focus Balance Variable Range 2—2 Broz—2 Vee=5V, V=0V 0.35 0.5 0.65 —
Frequency Characteristics of Focus N _ _ _ _
Error Amp. Gro Vee=5V, f= 1kHz, 30kHz Input 4.5 3 1.5 dB
Tracking Error Amp.
Output Offset Voltage of Tracking _ _
Error Amp. Vor-1 Vee=35V 300 0 300 mV
Crosstalk Quantity of Tracking Error _ _ . _
Offset Balance Vor-T8 Vee=5V, Vi5=0.5V Applied 250 — 250 mV
;—I;]\Pj Conversion Gain of Tracking Error Rr Vee=5V. Vis=Veer 540 720 900 xQ
I—V Conversion Relative Gain of — — _ 9
Tracking Error Amp. 4Rr Vee=5V, Vip = Veer 10 0 10 %
Tracking Balance Variable Range 1 —1 Bri— Vee=5V, V=5V 0.35 0.5 0.65 —
Tracking Balance Variable Range 1 —2 Bri-2 Vee=5V, V=0V 1.05 1.5 1.95 —
Tracking Balance Variable Range 2—1 Br:- Vee=5V, V=5V 1.05 1.5 1.95 J—
Tracking Balance Variable Range 2—2 B> Vee=5V, V=0V 0.35 0.5 0.65 J—
Frequency Characteristics of Tracking _ _ _ _ _
Error Amp. Gro Vee=5V, f=3kHz, 46kHz Input 4.5 3 1.5 dB
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ICs for CD/CD-ROM Player

B Electrical Characteristics (Cont.) (Ta=25C +2C)

Parameter ] Symbol ] Condition min. ) typ. ' max. ‘ Unit
CROSS Detection
CROSS Output H Level Veron I‘;Cpcut:?;’;‘;;g Veer 42 | — | v
CROSS Output L Level Ver -t ;r’li)cut:,5;’;‘3’£3}; Veer | 038 v
PLAY mode CROSS Operation Vero» X;)Cut:?;’;g&j Veer 42| — | — v
RF-Amp.
RF-Amp. Offset Voltage Vor—rr Vee=5V —75 0 75 mV
RF-Amp. I—V Conversion Gain Rgr Vee=5V 44.5 56 67.5 kO
RF-Amp. [—V Conversion Relative Gain ARz Vee=5V —10 0 10 %
RF-Amp. Frequency Characteristics Now Gge ;:1 Cpcut:.s ;/: S00KHz. 3MEHz —4.5 -3 —15 dB
AGC
. Vcc =5V
AGC Max. Gain Gaace Input © £=500KkHz, Sine Wave 15 18.5 21 dB
EQ Characteristics 4y | ;Cut:?;’: 5000 Sine W 0| 10| 20| dB
AGC Operation Gain Gop—aac I\;;Cm:.s;’: ), SEP ¥ 4 6 9| dB
AGC Compressibility Genm-acc Xfpcut:f;’: soaciie B w ) 0 2| 35 dB
AGC Frequency Characteristics Gi—ace KS)CUTS ;]: 3MHz. Sine Wave —1.5 0 25 dB
RFDET
RFDET Detection Operation Viwr I‘;Cpcut:?]‘f: . 75| 115 | 155 |mVep
DENET . Vee=5V I -
RFDET H Level VNREH | [t = 500kHz, Sine Wave 42 M
DENET Vee=5V
RFDETTL Level VML [nput | f=S500kHz, Sine Wave | | 08 v
BDO
BDO Detection Current Izpo Vee=5V 1.0 1.4 1.8 HA
Vec=5V
BDO H Level Veoo-u Input . f=1kHz, Rectangle Wave 42 — e M
BDO L Level Vipoor | veeroY — | — 0.8 v
Input . f=1kHz, Rectangle Wave
OFTR
OFTR Detection Current Tortr Vee=5V 1.0 1.4 1.8 A
Vcc =5V
OFTR H Level Vorre—n Input  f= 1kHz, Rectangle Wave 42 — e v
Vee=5V
OFTR L. Level Vorme—t Input ; f= IkHz, Rectangle Wave| ~ - 0.8 v
SDO
Vee=5V
SDOHLevel Vspo-u Input : f=1kHz, Rectangle Wave 420 — e v
SDOL Level Vspor | vee=3Y — | — 038 v
Input . f=1kHz, Rectangle Wave

Note) The value may fluctuate by the influence of printed board, socket and etc.
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ICs for CD/CD-ROM Player ANS8801SC

B Electrical Characteristics (Cont.) (Ta=25C £27C)

Parameter ’ Symbol } Condition t min. l typ. [ max. ‘ Unit

LD—APC

LD ON H Input Level Vibon-u | Vee=5V 35 —_ — \Y%

LD OFF H Input Level Viposr—u | Vec=5V 35 —_ — v

LD ON Operation Voltage (1) Vib Vee=5V, V> . DC Sweep 1.9 2.2 2.5 v

LD ON Operation Voltage (2) Vipoy Vee=5V, Vy I DC Sweep 0.135 0.17 0.205 v

LD ON Operation Voltage (3) Viba) Vee=5V, V> . DC Sweep 0.115 0.135 0.155 \'%
V. Det. Detection

V. Det. Level (1) Vet () Vee=35V, Vi . DC Sweep 52 74 96 mv

V. Det. Level (2) Vet 2) Vee=5V, Vi I DC Sweep —95 —73 —51 mV

V. Det. H Level Vet —H Vee=5V, Vi . DC Sweep 4.2 — — \"

V. Det. L Level Vpet.—L Vee=5V, Vs . DC Sweep — — 0.8 \

B Operational Description

* RFAmplifier
As shown in Figure 1, RF signals are generated by three-beam method pick-up. ICs for
Equivalent resistance to RFOUT (Pin®) is 58.5k O}, when resistance between RF-and RFOUT is 10k Q. gB/ROM_
| ]
1] Light Jlevel
585k 0 10k 0
— T B
Rar
Dark level

RRF

RRF(T):SS.SkQ X

10k Q)
Figure 1 . RF Amplifier

Panasonic
103



AN8801SC

ICs for CD/CD-ROM Player

*Focus Error Amplifier

As shown in Figure 2, the operation result of (A+C) (B+D) is outputted to FEOUT (Pin€2). Equivalent resistance to FEOUT
is 234k 2, when resistance between FE and FEOUT is 40k ().

58.5k0)
L1 VCBA
. @ s A+C
A B ;_ +
bl c 58.5k0
1
L
~ B+D
@
(R
— |
| —
NI >
Ve
— +

X2
fc=30kHz

Figure 2 . Focus Error Amplifier

The VCBA is for focus balance adjustment. Connecting 100k Q of external resistance to Pin@), signal ratio between A+ C and

B+ D can be controlled as shown in Table 1.

104

Table 1
m A+C B+D
< B+D A+C
ov 0.4 25
25V 1.0 1.0
5.0V 25 0.4
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ANB801SC

» Tracking Error Amplifier

As shown in Figure 3, it receives the output currents E and F of three-beam method pin photo diode for sub-beam detection,

and outputs the operation result of E—F to TEOUT (Pini3d).

Ve

VCBA
o
VRH'
345k0
‘»wv——{ F————ﬂ
VCBA
F ———{::}—————4 > (X22)

Figure 3 . Tracking Error Amplifier

Pins@® and @@ are used to make the resistance converting the current to voltage variable. When these pins are directly
connected to Vger and 20k of resistance is connected between TE and TE-, and between TE and TEOUT respectively,

equivalent resistance to TEOUT is 757k Q).

20k Q)

— 1

fe=30kHz

"Table 2
Ve E/F F/E
ov 0.4 2.5
2.5V 1.0 1.0
5.0V 2.5 04

The VCBA is for tracking balance adjustment in the same way of for focus. Table 2 shows the tracking balance ratio under the
same conditions as shown in Table 1. The capacitor connected between TE—and TEOUT must be set so that fc can be 30 kHz.

10k Q
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AN8801S5C ICs for CD/CD-ROM Player

+AGC
In order to absorb the attenuation of RF signal by disk, pick-up dispersion, finger print and other factors, AGC circuit for RF is
incorporated.
The input impedance of Pin® is approx. 27.9kQ. By PindD (ARF), gain-controlled RF-signal is outputted. Input allowable
level is approx. 1 Ve—p~500mVpe—p~250mVp—_p, and output is I Vp—p. Pin{D is a connecting pin with capacity for constructing
the AGC loop filter. It is recommended that the external capacitor of | .F around should be connected for Vcc.

RF Vee
I ARF
N\
\9f 10 \]Tl/
EQ . AGC

Figure 4 . AGC

*RFDET

The RFDET detects amplitude of RF signal inputted to Pin(®. Threshold value is approx. 100mV (f=500kHz), and RFPresent
=L, RF Absent=H are outputted.

+BDO Detection
It detects BDO by the low speed detection circuit and high speed detection circuit. The high speed detection circuit is
incorporated. On the other hand, the capacitor of the low speed detection circuit must be connected to Pin0. The capacity value
is 680pF and it is recommended that it should be connected for Vee. When this capacity value of Pind) is increased, BDO is
detected with large RF missing rate. When it is decreased, BDO can be detected with small RF missing rate.

BDO present=H
BDO absent=L

*OFTR Detection
OFTR detection reversely corresponds with BDO detection. However, its detection method is the same as for BDO. Capacitor
for the low speed detection must be connected to Pin@d. It is recommended that it should be connected to Ve at 3000 pF in the
same way as for Pin30. The relation between the capacity value and OFTR detection timing is as the same for BDO.

OFTR=H
Off from OFTR =L

Panasonic
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ICs for CD/CD-ROM Player AN8801SC

% 2kQ

By connecting Pin(D) or 3@ to GND, the reference voltage of LD can be switched. When Pin(D is connected to GND, the
reference voltage becomes 170 mV. When Pin(® is connected to GND, it becomes 140 mV.

+APC

The APC is constructed to support the P—sub and N —sub of laser PD either.

(1) Type I

10Q

APC

5
>
N

()

(2) TYPE. II

P

. = Ve
10Q
20kQ
* Supply for AD, Reference Supply

Three supplies are incorporated . two supplies for AD (VceX0.8, Ve X 0.2 output) and a servo reference supply (Vec/2).
Pin@3 outputs VceX0.8 and Ping) outputs Ve X 0.2, respectively. Pin@3 has approx. 2mA of capacity only for source, and
Pin@ has approx. 2mA of capacity only for sink. A capacitor for oscillation prevention is required for VREF. It is recommended
that the capacitor value should be 1 xF to 100 /.F. Also, Pin@) outputs Vee/2, and has approx. 3mA of current capacity for
sink/source. It is recommended that it should be given | «F to 10 xF of capacity in addition.

APC

PN

*Vibration Detection
The AN8801SC has a wind comparator of approx.£70mV. Abnormal vibration components of tracking error are detected and

the data for whether vibration is present or not is outputted to Pin€?.

Panasonic
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.

20080805




