SONY

CXA2521AQ

RF Amplifier for CD Player and CD-ROM

Description
The CXA2521AQ is an IC for RF signal
processing of CD player and CD-ROM,

Features

* Supports quadruple speed. (RF signal fc=8MHz)

* Peak hold circuit time constant of mirror circuit can
be adjusted (switching function provided).
Accurate mirror detection is possible from traverse
signal of high/low speed search.

* Fluctuations of characteristics are very small,
which are caused by variations of resistance value
and deviations of temperature characteristics for
IC internal/external resistors, because the input
and feedback resistors of the tracking error
amplifier are externally attached.

* APC (Automatic Power Control) function

Functions

* RF summing amplifier

* Focus error amplifier

* Tracking error amplifier

* APC circuit

* Focus OK detection function
* Defect.detection function

* Mirror detection function

32 pin QFP (Plastic)

Absolute Maximum Ratings
* Supply voltage Vee 7 v
+ Storage temperature  Tstg —65 to +150 C
* Aliowable power dissipation _

Po 800 mw

Operating Conditions
* Supply voltage
* Operating temperature Topr

Vee-GND +45t0+5.5 V
-20to+75 C

Applications
* CD players
* CD-ROM drive

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Applicatien clrcuits shown, if any, are typical examples illustrating the
opetation of the devices. Sony cannoct assume responsibility for any problems arlsing out of the use of thase circuits.
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CXA2521AQ
Pin Description
52‘ Symbol | 1O Equivaient circuit Description
* 129 10k
@ AV‘V‘ A'r'gv Ij L
10k
x|
Ty
g
129
g; g : Input of RF summing
1 c : amptifier and focus error
2 D | % amplifier,
129
@ ; AI'AVA'
129
¥
3 GND Ground.
Tracking error amplifier input
4 E I for Pins 4 and 5; tracking
5 F I error amplifier output and
7 TE1 o tracking error drive input for
8 TE o Pin 7; tracking error drive
output for Pin 8.
6 NC No connected.
164K 129
174K Focus bias adjustment of
9 FEB I focus amplifier for Pin 9;
10 | FE 0 i focus error amplifier output
129 for Pin 10.
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SONY CXA2521AQ
Eg\ Symbol | 1O Equivalent circuit Description
120 50 *
ARA T (Vec+GND)/2 DC voltage
| VR © 120 ’f’ O output.
12 | VC i VC center voltage input.
13 | GND Ground.
14 | FOK 0] FOK comparator cutput.
129
15 | DFCT O Defect comparator output.
129
16 | Mirr 0 (19 Mirror comparator output.
20k
17 | NC No connected,
Ve
O %12% |)
18 ‘ Capacitor connection of
18 | CB : i 1.5k H Defect bottom hold,
19 | CC1 o] Defect bottom hold output.
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Pin

No.

Symbotl

Vo

Equivalent circuit

Description

20

ccz2

11kE  Z 43k

AMA

e ﬁg@

Input of Defect bottom hold
output with capacitance
coupled.

21

CP

1.5k 100k

Capacitor connection of
mirror held. Non-inversion
input of mirror comparator.

22

TON

80k

20k

Peak hold time constant
switching.

Time constant can be
adjusted by connecting this
pin to Ve, fixed by
connecting to GND.

23

Mirr T

Vce

120K 80k 10k

10k

Peak hold time constant
adjustment.

This is the time constant
which is adjusted when
Pin 22 is ON.

24

RFI

Input of RF summing
amplifier output with
capacitance coupled.

25
26

RFO
RF M

Non-inversion input of RF
drive amplifier for Pin 26; RF
signal output for Pin 25;
resistance value connected
between Pins 25 and 26
which determines the low
frequency gain of RF drive
amplifier.

27

Vo

Vee.
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::i; Symbol | 1/O Equivalent circuit Description
APC amplifier ON/OFF
s switching.
28 | LDON ! OFF when connecting to Vcc;
ON when connecting to GND.
29 | LD 0 APC amplifier output.
30 | PD I APC amplifier input.
| AN' J

e e e——————tt© .




CXA2521AQ

SONY

ap - _ £ ZHPI06 um.hm.mw_mwﬂ :wmmmvzwtp_m A A " A 3 A O 2-ed | g esuodsal Aouenbalq \Z
ap - - £— 21406 uv.hmmwmﬂ:mou%hwt—_m O 1-e3 | | @suodses fouenbaly = 0z
<)
ap g 0 g 2-€9—1€D ‘ €€D | souasayip ueb abelop MW. 6l
8P | 6EZ ; 60 | 611 I =) ddawpol = LA O 2€D zureb ebeioa | 2 | 1
g | 662 | 602 | 64 | zWwi=) ddawool = 1A O €9 L ureb abejjop L
AW oe 0 0g- awamnsesw abeyoa 0g 8 A0 | A0C| AD [A0E-| AD F-EA abejjoa 1850 9l
A 61— - - Juswemnsesw abeyoa Dg A A A + A |awooe O | €A | Tepmadue ndno waupey St
A — - 61 WswaInsesw abeyoa Hg AWO0E O Z-2A | Hepmdwe Jndino ey ¥1
g _ _ 6= | zo0p £ 220 hou%_w__mm + o z-24 | zesuodses Aousnbay gl |
m
ap _ . - 2006 up.uwmw%ﬂ Fmovmﬂwhmc__m O | 1-z4 | 1 #suodser fouenbaig W zt
8p £ 0 £ Z-Zo— 12D §20 | eovesoyp uebaderon | = | 4y g
ap rse | oz | ro ZHYL =) ddAwgol = LA O 2o 2 ured sbeyop o || m
ap LeZ | Loz | 44l ZHYL =4 ddAwoOL = LA O |eo I uret abeyoa 6
AW Qoe 0 0g— wawanseaw abetjoa 5g ot AD 12A ebejoalosyo ]
A £0— - — luswainseaw abeyoA ng | . A AUO0E- O [ O | e-lA | 7epmmdureindnounumey L
A - - €1 wawamsesw abeyoa 0g AWO00E O | O | 2 A | Hoepmadweindno urupey ol @
- m
ap _ _ c- ZHING ur._rmw_mﬂ Moomwhwtv_m 4 QO | © | 114 | ssuodsas Lousnbaig W g m
gr | sz | 581 §'S1 ZH) =) ddAwnOL = LA OO |+ ureb ebeyop % 14 _
Al o 0 o swemsesw abeyoa og 5z A0 | ADZ L-LA ebejoalasyo £ .
v - rA L Si— | uawsainsesw jueund DQ Wd | €1 + € |AWo0E + O 33| uondwnsuod Juauny Z
ww S1 4 8 |Wwewainseswluaumo pgud | 22 |awooe| Aoz-| A0 | AOZ-] AD @] 29 uopdwnsuosueuny | |
wn | ew | asn | um uoc%ﬁ ﬁwu_hwh“wmme , uﬁﬁm S3 | ¥3 | e3 | 23 13 |9s|ss|{¥s|[es}es| IS oquksl  won JueweinsEoN _ N
indino jo vonditosag ainseapy SuoIIpUCH seig SUOHIPUOD MS ‘ panseapy

(AG'g—=33A '0OA = AN ‘AG2+ = 90A ‘0,52 = Bl) sonslIvjoRIBYD 1BOIOBT



CXA2521AQ

SONY

d
ddp | — - g aw0r= (N1 | A A A1 + o F9A a:_aammw_n?__umﬁ i
. b d
dda | €0 1o - 21401 = (LA) ) A0 | ADZ- 0 £-9A méeoﬂoﬁﬂsﬁ_x ob
i - - 0g ddAg'G = 1A AS'L | ADE O -9 | gAowanboy bugeiado unuoey 6E
| — - 0c ddAg0 = LA A | A o £-9: | | Aouenbay Bugeido urueny 8¢
=
= . . asuodsa) Aguanbayy| 3
4 | o008 0S5 - ddago =LA Ao O 294 plog wonog| D ££
ZHOOS = o1ue)
ZH 009 00t - uofenpow AZO~| O 1-94 mm:onmmw_ hm%uwwm o
WYV %G5 ddag 0 =LA
A - - — ZHoL =3 ddago=tA avo-| O ZBA | Shieyoa ndino sy Mo se
A - - gt IOt =) ddABO = LA gt A | AOZ | AD JAOZ-|AFO-| O 1-9A | abeyoaindino paer ubiH e
i ebeyjoa Indino 04y A $ A A A A obeyjoa indu
dda - - gl e ZHOS = (LA)) O | O | ¥SA ¢ Bugesedo wnwupep 2
. abeyjjoa jndinoe 044y abejjoa 1ndul
ddp | 50 - - 12 ZHOS = (LA) ) O | O]¢esA Bugesado WALLIUIN (4
o]
1)
ZHY — — Z ddAWDE = 1A O | O | 264 | fowrbaybueedounupen | Q| 1€
Y ' - — ddAWOG = 1A O | O | t-ad | oerbayBugesedo umumm 0e
A 7 _ - ZHE =) ddawos = 1A O | O |zen | obewrmdnompamon 6¢
A - — a1 ZHNL =) ddpne = LA 51 AWCH O 1 O j1sa !l ebewonndnops yiy 8z
ZHY — — St ddao'L = LA » h O t-i4 | Aousnbay Bugesde wnuney Prd
A 8- — - ZHNS =3 ddAD'L = LA O £-vA | 9beyon Indino pas Mo 9z
m
A - - gz ZHHS =4 ddADE=1A | bl Awse-| O 2vA | obepandropsbH | Q1 sz
au | oooe- | = | 00t | gz iy oaND) A0S0 | v wE | O LlvA | oBejoA ployseiy] vz
A 61— - — swainseaw abeyoa aq A AWO0E O g-eA | 1epmydue indno wrimep » £2
m
A - - 6l Juswa:nseaw abejjoa oQ A A0 AD | AOZ- |AMIOOE O €A | Haprydure ydino weupey 44
POYIaW JUBWIBINSESW wod 53 3 €3 Z3 13 |98 | SS|¥S | ES | 25| IS ON
wmwn | Eew dA) UK pue WIoJoAEM uew- joquiAs way JUBLLBINSEs Wsur
ndino jo uonduasag INsSeap SUONIpUOD S1Bg uoNIPUOD MS E:mmms__

(AG'Z- = 33A "OA = OND ‘AG'Z+ = A ‘),52 =Bl




CXA2521AQ

SONY

A 1’0 - 1o~ | wewamseaw ebejoa 0Q I A Taoz| A A A e} 1-8A ebeljoANdinG | § 2v

A 0 _ _ EmEm..:wmm"w_m “ﬂﬂ.ﬂ nom A AD'Z— S-IA g abeyoa Jnding o¥

A — e 1 wawensesw abeloa Hg >o. AD'e LA + ebeyjoa Indingy » Sy

A - L'z g0 uswianseaw abeyoa Ha AWy A £-IA ¢ efieyjoa Inding 3 ¥

A ¥ 10 el- Juswamseaw efiejoa Hg AWIEZL A g afigjjoa IndinG 34

A €0- | 9 - juswainsesw abejioa DQ 62 |AWBY | ADZ-| A0 |A0E-| AO L-ZA 1 abeyjoa Jnding ey
wun “Xew “dk) xXeW uo:__m”w E:M%Mnmﬂmms _ﬁ_wm:a. 53 ¥a &3 4 3 |SS|SS[rSes|eS|is 10quAS Wia) JUILAINSEBSY E%WE-
indino jo uopdussag aInsesy SUCIIPUOD SBIg SUONIPUOD MG ainsesy

(AS'Z- =337 'OA = AND ‘AG'Z+ = 097 ‘052 =¢2l)




SONY CXA2521AQ
Electrical Characteristics Measurement Circuit
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Application Circuit
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Application circuits shown are typical exampies illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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Description of Operation

RF Amplifier

The signal currents from the photodiodes A, B, C and D are |-V converted, and input to Pins 1, 2, 31 and 32.
These signals are added at the RF summing amplifier and inverted at the RF drive amplifier and then output to
Pin 25. '

Ve RF

) RF Orive Amp
Summing Amp

The low frequency component of RFO output voltage is as follows:

Vero = 10k . 8.2k

10k~ 4k

x{A+B+C+D)

=205x{A+B+C+D)

Focus Error Amplifier
The operation of (B + D) — (A + C) is performed and the resulting signal is output to Pin 10.

5P

i

Error Amp

A
Le2]
=

The low frequency component of FE output voltage is as follows:

174Kk

VFE = 35k

Xx(B+D-A-C)

=543x(BE+D~-A+C)
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Tracking Error Ampilifier

The signal current from the photodiode F is |-V converted and input to Pin 5 via an input resistor. The signal
current from the photodiode E is |-V converted, and input to Pin 4 after its gain is adjusted by the volume.
These signals undergo operational amplification at the tracking error amplifier and tracking drive amplifier, and
are output to Pin 8. The input resistance and feedback resistance of the tracking error amplifier are configured
with external resistors, so that the absolute errors and deviations of temperature characteristics for IC
internal/external resistors are independent of the gain.

TE

The low frequency component of TE output voltage is as follows:

56k , 160k \ (e py

VTE= 5% X 36,7k

=111 x (F-E)

Center Volitage Generation Circuit
The center voltage of VR = (Vcc + GND) is supplied.
The maximum current is approximately 3 mA.

Vee
Vee

15k _T_

Ve Butfer 50 vR
-—-——JW\,-——{ +® Ve
15k ;
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Focus OK Circuit . ‘
The fecus OK circuit creates the timing window okaying the focus servo form the focus search state.

Focus OK
Comparator

"The low frequency component of RF can be get by obtaining the difference of the Pins 24 and 25 RF signals,

whose low frequency components are removed, at the focus OK amplifier. The focus OK output is inverted
when Varl — VRFo = —0.37V. The capacitance between Pins 24 and 25 is used to determine the time constants
of the mirror circuit HPF and the focus OK amplifier LPF. In normal use, with C equal to 0.01yF selected, fc is
equal to 1kHz, and block error rate degradation can be prevented which is caused by RF envelope defects due
to scratched discs. ‘

- Defect Circuit

A bottom hold is performed on two time constants, long and short, after inversion of RFI signal. The mirror
level is hold immediately prior to defect by short time constant bottom hold.The mirror defect detection signal is
output by performing a differential + level shift with capacitor coupling and then comparing both signals.

0.033 u

75k E
: W T

RFQO Ok é

@a_%\“p >_JE: '

:' Vo : Dafact q ' N Defect E
“ i 32k Amp 43k ? E- Cgrggatator :

Detect

Defact
Bottom Hold

a RFO

b Defect
AMP

8OTTOM— d BOTTOM
HOLD (1} HOLD (2)
solid line CCH dotted line CC2

& Defect
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Mirror Circuit

Mirror circuit performs peak and bottom hold after RFT signal has been amplified. The peak hold is executed
for Pin 22 with the time constant which follows the traverse signal of 30kHz for OFF (connection to GND) and
maximum BOkHz (adjustable with DC voltage of Pin 23) for ON (connection to Vcc). The bottom hold is

executed with the time constant which follows the rotation cycle envelope fluctuation.

L
L Mirr
= Hold
80k Amp
._._.M_
ey
Mirr

Mirr

Dif Am
P Comparator

Mirr T TON

RFO % Z z %% % “
ov {(Max }

Max. Operating Frequency vs. Mir-T Voltage

IKPF!]
g Z/z/?/; i P V o 100+
(RFI) :f;,IJzW L
80 T-ON=ON
H AVAVAN /h/] I\—
{PEAK HOLD) Ll ov
80+
- I
(BOTTOM HOLD) —_— ] I/\ ov
o it A AR LAt LU L LR LL L L L LS EEL T ON‘OFF
204+
J
(MIRROR HOLD} 1 & |
1 0 : } t — Vin(v]

I B ! ! v i H
MIRR l lll I I H I L

The mirror signal is output by comparing to the signal K (2/3 level of the J peak value which is peak-held with a
large time constant) where the difference of hold signals H and | is obtained. The mirror cutput is low for tracks
on the disc and high for the area between tracks (the mirror areas). In addition, a high signal is output when a
defect is detected. The mirror hold time constant must be sufficiently large in comparison with the traverse

signal.
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APC Circuit

When the laser diode is driven with constant current, the optical output possesses large negative temperature
characteristics. Therefore, the current must be controlled with the monitor photodiode to ensure the output
remains constant. When LD ON pin is connected to GND, APC is ON; connected to Vcg, it is OFF.

Notes on Handing
Care must be taken in handing because Pin 26 has low electrostatic strength of negative direction.

16—
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Package Cutline

Unit : mm

v

32PIN QFP(PLASTIC)

j=]

9.040.2
D?.oig'.?
24 17
HERARBAN
257 T 116
L1 1T
(- (111
(- =1
o 111
. mam|
o 11
sl O s
N p.

(8.0)

ININInininininInp

PACKAGE STRUCTURE

PACKAGE MATERIAL | EPOXY RESIN
SONY CODE QFP-32P-L01 LEAD TREATMENT SOLDER PLATING
ElAJ CODE *QFPO32-P-0707-A LEAD MATERIAL 42ALLOY
JEDEC CODE PACKAGE WEIGHT 0.29




