ICs for CD/CD-ROM Player Panasonic

ANS8805SB

Three-Beam Method Head Amplifier IC for CD (supporting the hologram pick-up)

H Overview Uit ! mm
The AN8805SB is a head amplifier IC supporting the
d?gital servo (supporting the voltage output hologram %;SE: O %36 E
pick-up). s === Fo =
Combination of this IC and the MN6627XX series ° = 2= =
allows the rational CD system to be constructed with = - E
small number of external parts. o= == =
gl % =
M Features o= = =
« Single supply operation 1R = == _E_
« | —V amplifier, tracking error amplifier, focus error =%
amplifier, RF amplifier and APC built-in = :; 132025
« Detectors of DO, CROSS, OF TR and vibration built-in il 4 \ i T%
« Combination with the MN6627XX series providing com- O; L é te
plete automatic adjustment for tracking balance, track- 93 L s4z03 j g
ing gain, tracking offset, focus balance, focus gain and 1193403 z
focus offset
36-lead SSOP package (SSOP036-P-0450A)
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M Block Diagram
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H Pin Description

Pin No. Pin Name ire; Function Description
1 Pp I Signal input of Pp for LD output monitor
2 LD (6] Connected to base of external Tr for LD drive
3 LDON I ON/OFF switching of LD APC
4 C.CRS — Capacity connecting pin for CROSS
5 Vee — Supply connecting pin
6 RF— I Reverse rotation input pin of RF Amp. for connecting a resistance
7 RFOUT O Output pin of RF Amp. (reverse rotation amp.)
8 RFIN I RF AGC input pin
9 C. AGC — C-connecting pin for RF AGC loop filter
10 ARF (0] RF output pin after AGC
11 C.ENV —_— C-connecting pin for RF
12 C.EA — C-connecting pin for amp.
13 C. SBDO - C-connecting pin for low speed detection of dark level DO
14 BDO O BDO detection output pin ; positive logic
15 C. SBRT s C-connecting pin for OFTR low speed detection
16 OFTR (6] OFF TRACK detection output pin; positive logic
17 NRFDET (0] Output pin of RF signal amplitude detection ; negative logic
18 GND — Ground pin
19 ENV (6] ENV output pin
20 VREF (o] Vee X 0.5 (V) output pin
21 LD OFF I Input pin for forced stop of LD APC
22 VDET (6] Output pin of amplitude detection
23 TEBPF I Input pin of amplitude detection
24 CROSS 0] Output pin of TE CROSS detection signal
25 TEOUT (6] Output pin of TE Amp.
26 TE— I Inverting input pin of TE Amp. for connecting a resistance
27 FEOUT O Output pin of FE Amp.
28 FE— I Inverting input pin of FE Amp. for connecting a resistance
29 FBAL I Control signal input pin for FO balance adjustment
30 TBAL 1 Control signal input pin for TE balance adjustment
31 PDFR -— Resistance-connected pin setting the I—V conversion resistance value of PDE
32 PDER -— Resistance-connected pin setting the I—V conversion resistance value of PDF
33 PDE I Connected to PIN Diode E
34 PDF I Connected to PIN Diode F
35 PDBD I Connected to B/D of astigmatic 4-division Pp
36 PDAC I Connected to A/C of astigmatic 4-division Pp

B Absolute Maximum Ratings (Ta=257C)

Parameter Symbol Rating Unit

Supply Voltage Vee 6 v

Supply Current Icc 40 mA

Power Dissipation Po 240 mW

Operating Ambient Temperature Topr —30 ~+85 C

Storage Temperature Tae —55 ~+125 @
Panasonic
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ICs for CD/CD-ROM Player ANB8O5SB
B Recommended Operating Range (Ta=257)
Parameter Symbol Range
Operating Supply Voltage Range Vee 34V~55V
B Electrical Characteristics (Ta=25C +27C)
Parameter Symbol Condition min. typ. max. Unit
Total Circuit Current T Vee=5V 8.8 12.6 16.4 mA
VREF Output Voltage VREF Vee=5V 2.20 2.50 2.80 v
Focus Error Amp.
gggut Offset Voltage of Focus Error Voo Vee=5V —1350 0 350 v
Crosstalk Quantity of Focus Error Vee=5V, Veg= Vg £ 1V _
Offset Balance Vro-ors Applied 300 4% — (S mv
IA:n \; Conversion Gain of Focus Error Rro Vee=5V, Ves =Vrer 539 770 1001 xQ
{3;(\)/; (licr)lr:;/‘erswn Relative Gain of Focus ARro Vee=5V, Vs = Vaer —15 0 15 9%
Focus Balance Variable Range 1 —H Broi-n Vee=5V, Vig= Ve + 1V 0.12 0.22 032 | —
Focus Balance Variable Range 1 —L Broi-1. Vec=5V, Veg = Vrge— 1V 1.29 1.85 241 | —
Focus Balance Variable Range 2—H Broz-n Vee=5V, Vip=Vrgrt+ 1V 1.30 1.87 244 | —
Focus Balance Variable Range 2—L Broz2-1 Vee=5V, Vep=Vger— IV 0.105 | 0205 | 0305 | —
Frequency Characteristics of Focus Gro Vee=5V, {=1kHz, 30kHz Input| —4.5 3 —15 dB
Error Amp.
Tracking Error Amp.
Output Offset Voltage — N
of Tracking Error Amp. Vrr-or Vee=5V 150 0 150 mV
Crosstalk Quantity Vee=5V, Vip=VrgE£ 1V _
of Tracking Error Offset Balance V—ors Applied 20y 0N 0 mv
I—=V Conversion Gain ) NS
of Tracking Error Amp. R1r Vee=5V, Vig= Vrer 1099 1570 2041 kQ
IV Conversion Relative Gain _ - D 0
of Tracking Error Amp. 4Ry Vee=3V, Vrp=Vrer 15 0 15 %
Tracking Balance Variable Range 1 —H Biri-n Vee=5V, V=V + 1V 0.185 { 0.285 | 0.385 —_
Tracking Balance Variable Range 1 —L Brri-1 Vee=5V, Vg =Vger— 1V 1.25 1.79 2.33 R
Tracking Balance Variable Range 2—H Brra—n Vee=5V, Vi = Ve + 1V 1.23 1.77 231 | —
Tracking Balance Variable Range 2—L Brre-1L Vee=5V, Vig=Vrgr— 1V 0.175 | 0.275 | 0.375 —_
Frequency Characteristics W — — _ _
of Tracking Error Amp. G Vee=5V, f=10kHz, 100kHz 3.5 2 0.5 dB
CROSS Detection
CROSS Output H Level Ver-H Vee=5V, V1= Vrer, = 10kHz 472 —_— —_— A\
CROSS Output L Level Ver-L Vee=5V, Vrg=Vggr, f=10kHz| — —_ 0.8 A"
RF-Amp.
RF-Amp. Offset Voltage Vrr-oF Vee=5V =175 0 75 mV
RF-Amp. I—V Conversion Gain Rrr Vec=5V 58 83 108 kQ
RF-Amp. I—V Conversion Relative Gain 1 ARRr Vec=5V —15 0 15 %
RF-Amp. Frequency Characteristics 1 Now Grr Vec=5V, f=500kHz, 3MHz —2.0 0 3.0 dB

Note) The value may fluctuate by the influence of printed board, socket and etc.

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

Parameter ’ Symbol ‘ Condition | min. ‘ typ. | max. | Unit
AGC
AGC Max. Gain Gage Vee=35V, {=500kHz, Sine Wave| 10.0 14.5 19.0 dB
AGC Operation Gain Gop-ace f=500kHz, Vin=500mVp—_p 4 6 9 dB
AGC Compressibility Gem-ace | T=500kHz, Vin=100mVp_p 3 6 9 dB
AGC Frequency Characteristics Gr-ace f=3MHz, Vin=500mVp_p —2 0 2 dB
RFDET
RFDET Detection Operation VNRE f=500kHz 0.065 0.1 0.135 Vp-p
RFDET H Level Vire-1 f=500kHz 4.2 — — \%
RFDET L Level VNRF-L f=500kHz - —_ 0.8 v
BDO
BDO Detection Current Iepo Vee=5V 1.0 1.4 1.8 HA
BDO H Level Vepo-H Vee=5V, f=2kHz Rectangle Wave 4.2 — J— v
BDO L Level Vepo-L Vee=5V, f=2kHz Rectangle Wave| — NT 0.8 v
OFTR
OFTR Detection Current Tormr Vee=5V 1.0 1.4 1.8 HA
OFTR H Level VorTR—H Vee=5V, f=2kHz Rectangle Wave 4.2 J— —_ v
OFTR L Level VOFTR~L Vee=5V, f=2kHz Rectangle Wave | — J—— 0.8 \'%
LD—APC
LD ON H Input Level VipoN-H Vee=5V 3.5 — — \'%
LD OFF H Input Level Vipors-u | Vee=5V 3.5 — — \"
LD ON Operation Voltage Vip Vee=5V, V, . DC Sweep 1.56 1.95 2.34 v
V. Detection
V. Det. Level (1) Vet () Vee=5V, Va3 DC Sweep 52 75 98 mV
V. Det. Level (2) Vet ) Vee=5V, Vo | DC Sweep —98 —75 —52 mV
V. Det. H Level Vber—1 Vee=5V, Va : DC Sweep 4.2 — — v
V. Det. L Level Vier—1 Vee=5V, Va3 | DC Sweep —_— —_— 0.8 \%
3TENV
CENYV Detection Current Icenv Vee=5V 8.5 11 13.5 LA
CEA-ENV Transmission Characteristics Geea-env | Vee=5V 21 23 25 dB
CEA Input Impedance Rcea Vee=5V 6.6 8.3 10 kO
ENV Output Impedance Renv Vee=5V 6.2 7.8 9.4 kQ
ENV-Amp. Offset Voltage Vop—eNv Vee=5V —170 0 70 mV
CEA-Amp. Operation Voltage Vop-cea Vec=5V 50 125 200 mV
Panasonic
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ANB8805SB

B Operational Description (The values shown below are design values when supply voltage Vec=5V.)

* RF Amplifier

As shown in Figure 1, RF signals are generated by three-beam method pick-up. Equivalent resistance to RFOUT (Pin(?) is 127k,

when resistance between RF — and RFQUT is 12k Q).

106k © 12k Q)

' o &

|
T
10kQ +
&)
R
RRF(T): 1061(0 X 101:;2

Figure 1 : RF Amplifier

» Focus Error Amplifier

e e S

@

Light level

[l

Dark level

As shown in Figure 2, the operation result of (A+C)—(B~+D) is outputted to FEOUT (Pin€?). Equivalent resistance to FEQUT is

212k O, when resistance between FE and FEOUT is 20k Q.

20k

| —
| S |

> ©

106k Q2

I 1

L1 VCBA

A+C

106k Q Subtraction
1

| M-

B+D
g T
1
| S|

Figure 2 . Focus Error Amplifier
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[Cs for CD/CD-ROM Player

The VCBA is for focus balance adjustment. Connecting 47k Q of external resistance to Pin@D, signal ratio between A+C and B+D

can be controlled as shown in Table 1.

Table 1
Ve A+C B+D
B+D A+C
1.5V 0.14 7.0
2.5V 1.0 1.0
3.5V 7.0 0.14

« Tracking Error Amplifier

As shown in Figure 3, the tracking error amplifier 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 (Pin€3).

VREF
470k Q)
[
I 1
E —@-——4 =
+
VREF
470k Q)

Subtraction

Figure 3 . Tracking Error Amplifier
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ICs for CD/CD-ROM Player AN8805SB

Pin@D and G2 are used to make the resistance converting the current to voltage variable. When these pins are directly connected to
Vrer and 20k Q of resistance is connected between TE and TE—, and between TE and TEOUT respectively, equivalent resistance to
TEOUT is 629k Q2.

Table 2
Ve EF F/E
1.5V 0.14 7.0
2.5V 1.0 1.0
3.5V 7.0 0.14

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.

+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. 27.9k Q2. By Pind0 (ARF), the gain-controlled RF-signal is outputted. Input allowable level
is approx. 1Vp—p~500mVp—p~250mVe—p, and output is 1Vp_p. Pin® is a connecting pin with capacity for constructing the AGC
loop filter, and it is recommended that the external capacitor of 1 »F around should be connected to it for Vec.

Vee

O
B O [

—() &

AGC

Figure 4 . AGC

*RFDET
The RFDET detects amplitude of RF signal inputted to Pin(®. Threshold value is approx. 100mV (f=500kHz), and RF Present =L,

RF Absent=L are outputted.

Panasonic
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*BDO Detection
BDO is detected 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 Pin@3.
The capacity value is 2200pF and it is recommended that it should be connected for Vce. When this capacity value of Pin@®
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. The
capacitor for the low speed detection must be connected to Pin@D. It is recommended that it should be connected to Vcc at 2200
pF in the same way as for Pind3. The relation between the capacity value and OFTR detection timing is as the same for BDO.

OFTR=H
Off from OFTR=L

+APC

> Vee

100

PD LD ON/OFF %

Figure 5 . APC

The reference voltage of LD is approx. 1.95V fixed, with respect of Vcc.

*Reference Supply
Servo reference supply is incorporated. Pin€) outputs Vcc/2, and has approx. 3mA of current capacity for sink/source. It is
recommended that it should be given 1 «F to 10 »F of capacity in addition.

+Vibration Detection
The AN8BOSSB has a wind comparator of approx. &=75mV. Abnormal vibration components of tracking error are detected and
the data for whether vibration is present or not is outputted to Pin2.

Panasonic
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* Envelope Detection
The envelope detection circuit extracts fluctuation of RF signal required for adjustment of focus balance.
PindD and @ are connecting pins with capacity for constructing the filter,

It is recommended that for PindD a capacitor of 100pF around, and for Pin@®, an external capacitor of 0.027 xF around should be
connected against V.

Pin@ is for output and must have external capacity for constructing the filter, and it is recommended that an external capacitor of

0.027 xF around should be connected to it for Vggr.

AGC ENV Detection

L

CENV

D F—=

4J—<

Figure 6 : Envelope Detection

* CROSS Detection

+ LI
5
2/ ﬂ_“i =2/
CROSS C.CRS TEQUT

Figure 7 . CROSS Detection

Track cross signals are detected from tracking error output. Pin(@) is a connecting pin for constructing the filter, and it is
recommended that a capacitor of 2.2 4F around should be connected to it for Vggg.
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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.
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