ICs for MD Recorder Panasonic

AN8771NFH

Pre-amplifier IC for MD

m Overview Unit: mm

The AN8771INFH isan MD pre-amplifier IC of wide
range of supply voltage (Vcc=2.7V t0 5.5 V). ThisIC
can form an MD system using 3-beam pick-up in combi-
nation with the MN66614 digital signal processing LSI.
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m Features
» Applicable for 3-beam pick-up

* RF signal processing P
« Error signal generating function for servo - 0.18'3%
* Various status detection function o
« Laser power control circuit
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AN8771NFH

ICs for MD Recorder

m Block Diagram
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m Pin Descriptions
Pin No.| Symbol Description Pin No.| Symbol Description
1 REFO | APC reference voltage buffer 9 TE Tracking error signal output pin
output pin 10 N.C.
2 GND3 | APCcircuit GND pin 11 CCRS | Capacitor connection pin for
3 APCREF | APC reference voltage input pin track cross circuit
4 TEMPIN+ | Temperature sensor amp. +input pin 12 TRCRS | Track cross output pin
5 TEMPIN- | Temperature sensor amp. —input pin 13 FBAL Focus balance adjustment pin
6 TEMP | Temperaure sensor amp. output pin 14 FE Focus error signal output pin
7 TOFS | Tracking offset adjustment pin 15 TGAIN | TE amp. gain adjustment pin
8 TBAL Tracking balance adjustment pin 16 FOFS Focus offset adjustment pin
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ICs for MD Recorder AN8771NFH
m Pin Descriptions (continued)
Pin No.| Symbol Description Pin No.| Symbol Description
17 AS Main beam light quantity sum 38 PEFMS | Dataslice output pin
signal output pin 39 GND2 Data dlice circuit GND pin
18 ASOFS | ASoffset adjustment pin 40 PEFM Datadlice level setting pin
19 | ASGAIN | Amp. gain adjustment pin for 41 | EFMIND | Datadlicesignal input pin
main beam system 42 EFMINS | EFM detection input pin
20 MONS3T | 3T envelope detection output pin 43 OUTRF | EFM output pin
21 CEA Capacitor connection pin for 3T 44 CRFAGC | RFAGC capacitor connection pin
envelope detection 45 EQADJ | EQ setting pin
22 GND4 | GND for FE/TE system 46 EQIN EQ input pin
23 BDO AS drop-out detection signal 47 ARFO | RFamp. output pin
output pin 48 SVREF | Referencesignal input pin
24 CBDOG | BDO detection capacitor 49 VREF | Referencesignal output pin
connection pin 50 RF1 RF1 signal input pin
25 OFTR Off-track signal output pin 51 RF2 RF2 signal input pin
26 CBDOP | RFBDO detection capacitor 52 SWMS | Pit RF amp. polarity setting pin
connection pin 53 B Main beam B signal input pin
27 OFTIN | Off-track detection signal input pin 54 A Main beam A signal input pin
28 OFTO | Off-track detection signd output pin 55 D Main beam D signa input pin
29 ADIP ADIP FM signal output pin 56 C Main beam C signal input pin
30 GND1 | GND pin 57 F Side beam F signal input pin
31 NRFDET | RF detection signa output pin 58 E Side beam E signal input pin
32 Veer Ve pin 59 Vees APC circuit Ve pin
33 RFSWHL | Reflection factor changeover 60 LDON LD amp. on/off control signal
signal input pin input pin
34 | RFSWPG | Pit/group changeover signal 61 LDO LD amp. output pin
input pin 62 | APCPD+ | Photo diode light quantity
35 NREC | Recording/playback change over detection pin
signal input pin 63 | APCPD- | PD polarity reversing current input pin
36 |NRFSTBY | Standby control signal input pin 64 REFIN | APC amp. reference voltage input
37 Veer Data slice circuit V¢ pin pin
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AN8771NFH ICs for MD Recorder

m Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee 6.0 \%
Supply current lcc 35 mA
Power dissipation * Po 210 mw
Operating ambient temperature Topr -30to +85 °C
Storage temperature * Tsg -55to +125 °C

Note) 1. Except for the operating ambient temperature and storage temperature, all ratings are for T, = 25°C.
2.*:Veer, Veez , Vees are of same voltage.

m Recommended Operating Range

Parameter Symbol Range Unit
Supply voltage Veer 2.7t055 \%
Veez
Vees

m Electrical Characteristics at T, = 25°C

Parameter Symbol Conditions Min | Typ | Max | Unit

No load current consumption 1 ltotaLs | Normal mode 196 | 245 | 294 | mA

No load current consumption 2 ltotaL2 | Power saving mode 1.0 17 25 mA

(Power saving mode)

VREF Off%t AVOVB V48 = V32 / 2 -7 0 7 mV

V ree OUtput impedance Zyg l49 =13 mA o o 5 Q

LD amp. off operation Vi pore | LD amp. off mode o O 0.4 \%

LD amp. gain Gip Ve 1 kHz sinewave (50 mV([p-p], | 18 20 22 dB
DC offset voltage = Vger — 25 mV)

FE offset + adjustment AVoros | Vig=Vger— 05V 100 o |0 mV
V19 = VREF -05V

FE off%t - wj ustment AVOFO_ V16 = VREF +05V O O - 100 mV
Vlg = VREF -05V

FE gainl Grear | Vsa 5kHz sinewave (40 mV[p-p], | 20 23 26 dB

DC offset voltage = Vger — 25 mV)
Vlg = VREF -05V

FE relativegain 2 Greas | Vst 5kHz Snewave (300 mV[p-p], o |o - 18 dB
DC Offﬂ Volt@e = VREF -160 mV)
Vlg = VREF +05V

FE frequency characteristics A AGpeaca| Vss S0kHz snewave (300 mV[pp], | —6 -3 0 dB
DC offsst Volt@e = VREF -160 mV)
V19 = VREF -05V

FBAL ad] Uament range 12 AGFBlZ V13 = VREF + 05 V D - 12 _96 dB
V19 = VREF +05V
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ICs for MD Recorder AN8771NFH

m Electrical Characteristics at T, = 25°C (continued)

Parameter Symbol Conditions Min | Typ | Max | Unit

FBAL adjustment range 34 AGrp3s | Vi3=Vger2 05V 9.6 12 O dB
V19 = VREF +05V

TE offset + adjustment AVoror | V7=Vger— 05V 100 O 0 mV
V15 = VREF -05V
Pit mode

TE Offw - wj ustment AVOTO_ V7 = VREF + 05 V O O - 100 mV
V15 = VREF -05V
Pit mode

TEganl Gree:r | Vs 5kHz sinewave (4 mV[p-p], 375 | 425 | 475 | dB

DC offset voltage = Vggr — 3mV)
V15 = VREF -05 V, Plt mode

TE relative gain 2 Greer | Vsgt 5kHzsnewave(4OmVip-p], | O |O -] 18 dB
DC offset voltage = Vggr — 25 mV)
V15 = VREF + 0.5 V, Plt mode

TE frequency characteristics E AGreace| Vsg: 100kHz snewave (40 mV[pp], | —6 -3 0 dB
DC offset voltage = Vggr — 25 mV)
V15 = VREF + 0.5 V, Plt mode

TBAL ad] UStment I’ange 12 AGTBlZ V8 = VREF + 05 V D - 3 _23 dB
V15 = VREF + 0.5 V, Pit mode

TBAL adjustment range 34 AGtgas | Vg=VReer£ 05V 2.3 3 O dB
V15 = VREF + 0.5 V, Plt mode

AS offset + adjustment AVopsos Vis=Vegr — 0.5V 10| O |O mv
V19 = VREF -05V

AS offset — adjustment AVopso-| Vig=Vgrer+05V 0 g -| 100 | mv
V19 = VREF -05V

ASgainl Gast | Vsa 5kHz snewave (50 mV([p-p], 106 | 136 | 156 | dB

DC offset voltage = Vger — 30 mV)
Vlg = VREF - 05 Vv

ASrelative gain 2 Gas | Vsa 5kHz snewave (300 mV[p-pl, o |0 - 18 dB
DC Offﬂ Volt@e = VREF -160 mV)
Vlg = VREF +05V

AS OFTO amp. relative gain AGasor | Vs 5kHz Snewave (300 mV[p-p], 5.8 6.8 7.8 dB
DC Offﬂ Volt@e = VREF -160 mV)
V19 = Vger + 0.5V, Group mode

AS frequency characteristics AGpsac | Vsg S0kHz Snewave (300 mV[p-p], | -6 -3 0 dB
DC Offﬂ Volt@e = VREF -160 mV)
V19 = VREF +05V

ADIPgan1 Gapr | Vs 2L6kHzsSnewave(12mVip-pl,| 31 37 40 dB
DC offset voltage = Vggr — 7 MmV)
V19 = VREF -05V

ADIPrelativegain 2 Gapveaz| Vss2L6kHzsnewave(1S0mV[ppl, | O |O -] 18 dB
DC offset voltage = Vggr — 80 mV)
V19 = VREF +05V
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AN8771NFH ICs for MD Recorder

m Electrical Characteristics at T, = 25°C (continued)

Parameter Symbol Conditions Min | Typ | Max | Unit

ADIP frequency characteristicsl | AGaps; | Vss: 18kHzsSnewave(150mVipp], | O |- 3 0 dB
DC offset voltage = Vger — 80 mV)
V19 = VREF +05V

ADIP frequency characteristics2 | AGaps, | Vss: 26 kHzSnewave(150mVipp], | O |- 3 0 dB
DC offset voltage = Vrege — 80 mV)
V19 = VREF +05V

RF amp. gain in group mode Greg | Vss: 100kHz Snewave (18 mV[p-p]) | 18.8 | 20.8 | 228 | dB
(playback) Group mode
RFamp. gaininlow reflectionfector | Ggep. | Vss: 100kHzSnewave(120mVipp]) | 1.5 | 35 | 55 dB
(playback) Pit low reflection factor mode
RFamp. ganinhighreflectionfactor | Ggrepy | Vst 100kHz Snewave (300mV[pp]) | -8 -6 -4 dB
(playback) Pit high reflection factor mode
RF amp. frequency characteristics | AGgeg | Vs 4 MHz Sinewave (18 mV[p-p]) | -3 o |O dB
in group mode Group mode
(playback)
RF amp. frequency characteristics | AGgrrp. | Vss: 4 MHz sSinewave (120mV[p-p]) | -3 o O dB
in low reflection factor Pit low reflection factor mode
(playback)
RF amp. frequency characteristics | AGgepy | Vsa: 4 MHz Sinewave (300 mV[p-p]) | -3 O 0 dB
in high reflection factor Pit high reflection factor mode
(playback)
EQ gain adjustment 1 AGeg | Vsg: 200 Hz, 720 kHz sine wave O 15 3.0 dB
(100 mV[p-p)
V45 = GND, V44: VREF -0.2V
EQ gain adjustment 2 AGeqy | Vsg: 200 Hz, 720 kHz sine wave 35 5.0 O dB
(100 mV[p-p)
V45 =400 mV, V44: VREF -0.2V
AGC operation Vomrey | Vi 500kHz Snewave(200mV[pp]) | 420 | 520 | 620 | mV
DSL pulse output duty Tos. | Vai: 720kHzSnewave (500mV[p-p]) | 47 50 53 %
NRF detection operation Virep | Vag 500kHz Snewave (Amplitudeswesp) | 58 83 108 | mv

NRF detection high-level voltage | Vgepn | Vs 500kHz Snewave (Amplitudeswesp) | 2.1 O 3.0 \%
NRF detection low-level voltage ViepL | Vag: 500kHz Snewave (Amplitudeswvesp)| O O 04 \%

TRCRS detection voltage 1 Vyiter | V7: Sweep + 0 to max. +150 mV 63 90 120 mV
in DC refering to Vg as reference

TRCRS detection voltage 2 Viyorer | V7: Sweep + 0 to max. =150 mV -120 | -90 | -63 mV
in DC refering to Vg as reference

TRCRS high-level voltage Vicry | V7=Vg+ 100 mV 21 O 3.0 \%

TRCRS low-level voltage Vicre | V7=Vg—100 mV 0 O 0.4 \%

ASBDO detection current 1 lcepo1 | Apply tothepin 24 DC voltagewhich | 0.7 1.0 15 HA
iS200 mV higher than thet at open

ASBDO detection current 2 lcepo2 | Apply tothepin 24 DC voltagewhich | 17 26 39 HA
is1.1V higher than that a open
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ICs for MD Recorder AN8771NFH

m Electrical Characteristics at T, = 25°C (continued)

Parameter Symbol Conditions Min | Typ | Max | Unit

BDO high-level voltage Vepon | V17 <Vger + 50 mV 21 g 3.0 \%

BDO low-level voltage VepoL | Vs Apply voltage so asto get 0 ad 04 \%
V17 = VREF + 200 mV

RFBDO detection current 1 lcrrepo1 | Vs Apply voltage 100 mV higher | 0.33 | 0.50 | 0.75 | pA
than that of at open

RFBDO detection current 2 lcrrepo2 | Vo6 = VRer + 0.3V 6.7 10 15 HA

RFBDO detection operation trer V 46: 500 kHz sine wave 15 30 60 Hs

(200 mV[p-p] - 0 mV[p-p])
V56 Fix to DC voltage at which
200 mV[p-p] isinputted to V 4

3T component envelope Gatmon | Vai: 720kHz AM snewavemodulation| 15.5 | 185 | 21.5 daB
extracting gain (500 mV[p-p])

AM sinewave: 5.3 kHz 20%
OFTO Germor | Var: 720kHz AM snewavemodulation| -6 -3 0 dB
EFM detection gain (500 mV[p-p])

AM modulation: 5.3 kHz 20%
EFM detection output mode

OFTIN detection level AVorr | Vo7 Sweep Viggr — 100 mV to 35 50 65 mV
Vger + 100 mV in DC

OFTR high-level voltage Vorrn | Vo7 =Vger— 100 mV 21 g 3.0 \%

OFTR low-level voltage VorrL | Vo7 =Vgee +100 mV 0 0 0.4 \%

TEMP amp. gain G | V5=V 05V -2 0 2 dB

REFO gain Grero | V3 20kHz sinewave (0.5 V[p-p]) | -2 0 2 dB

m Technical Data

1. Operation mode set by mode setting
<RF amp. gain> <IV amp.>

Operation mode Setting pin NREC RFSWPG | RFSWHL

Pit high reflection factor mode Pit mode High-level High-level High-level
Pit low reflection factor mode MO pit playback mode High-level High-level Low-level
Group mode MO group playback mode High-level Low-level Low-level
Operation off mode MO recording mode Low-level ad O
<OFTO output signal>

Operation mode Sefinomm RFSWPG
EFM detection output mode High-level
AS output mode Low-level
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ICs for MD Recorder

m Technical Data (continued)
1. Operation mode set by mode setting (continued)

<TE polarity changeover>

_ Setting pin RESWPG
Operation mode
Pit mode High-level
Group mode Low-level
<LD amp. operation>
Setting pin
Operation mode LDON
Operation on mode High-level
Operation off mode Low-level
<Total operation>
Setting pin
Operation mode NREC
Normal mode High-level
Power saving mode Low-level

2. Voltage to be applied to setting pin

Setting Pin name

Lower limit

Upper limit

Condition

RFSWHL

RFSWPG

High-level NREC

NRFSTBY

VCCl - 05 V

Veer

S\/REF:VCC]_/ 2

LDON

Vccg - 05 V

Vees

RFSWHL

RFSWPG

Low-level NREC

NRFSTBY

LDON

ov

05V

SVREF = Ve /2

3. For SWMS (pin 52) setting

In the pit high reflection factor mode and low reflection factor mode, the polarity of ARFO (pin 47) through RF1
(pin 50)-RF2 (pin 51) is shown below by setting of SWMS:

SWMS Polarity
High-level Reverse
Low-level Normal
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m Technical Data (continued)
4. Internal circuit of APCPD- (pin 63)

REFIN 64—~ 0o
APCPD+ (62) +

Vees

APCPD- (63)

A current mirror circuit of which primary side is APCPD- is built-in. In case where output of secondary sideis
connected to APCPD+ and PD current for laser monitor is sunk to PD, the direction of current can be reversed by
connecting the PD output to APCPD— .

Mirror ratiois1to 1 asthe hgg =

When using no current mirror, connect APCPD—to V3 -

m Application Circuit Example
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Request for your special attention and precautions in using the technical information
and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese Govern-
ment if any of the products or technologies described in this material and controlled under the
"Foreign Exchange and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this material is limited to showing representative character-
istics and applied circuit examples of the products. It does not constitute the warranting of industrial
property, the granting of relative rights, or the granting of any license.

(3) The products described in this material are intended to be used for standard applications or gen-
eral electronic equipment (such as office equipment, communications equipment, measuring in-
struments and household appliances).

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

» Special applications (such as for airplanes, aerospace, 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 products 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 material are subject to change without
notice for reasons of modification and/or improvement. At the final stage of your design, purchas-
ing, 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 guaranteed values, in particular those of maxi-
mum rating, the range of operating power supply voltage and heat radiation characteristics. Other-
wise, we will not be liable for any defect which may arise later in your equipment.

Even when the products are used within the guaranteed values, redundant design is recommended,
so that such equipment may not violate relevant laws or regulations because of the function of our
products.

(6) When using products for which dry packing is required, observe the conditions (including shelf life
and after-unpacking standby time) agreed upon when specification sheets are individually exchanged.

(7) No part of this material may be reprinted or reproduced by any means without written permission
from our company.

Please read the following notes before using the datasheets

A. These materials are intended as a reference to assist customers with the selection of Panasonic
semiconductor products best suited to their applications.
Due to modification or other reasons, any information contained in this material, such as available
product types, technical data, and so on, is subject to change without notice.
Customers are advised to contact our semiconductor sales office and obtain the latest information
before starting precise technical research and/or purchasing activities.

B. Panasonic is endeavoring to continually improve the quality and reliability of these materials but
there is always the possibility that further rectifications will be required in the future. Therefore,
Panasonic will not assume any liability for any damages arising from any errors etc. that may ap-
pear in this material.

C. These materials are solely intended for a customer's individual use.
Therefore, without the prior written approval of Panasonic, any other use such as reproducing,
selling, or distributing this material to a third party, via the Internet or in any other way, is prohibited.
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