SONY

CXA25560

RF Amplifier for CD Player/CD-ROM

Description
The CXA2556Q is an IC for RF signal processing of
CD player and CD-ROM.

Features

* Wide-band RF AC amplifier
(RF AC signal fc = 20MHz)

* 4-mode RF equalizer (active filter type)

¢ RF equalizer boost amount and cut-off frequency
adjustable

*« EFM time constant adjustable (switching function
provided)

» Peak hold time constant of mirror circuit adjustable

 Tracking error amplifier cut-off frequency adjustable

« Tracking error amplifier voltage gain adjustable

* APC (Automatic Power Control) function

* APC ON/OFF control

Absolute Maximum Ratings

* Supply voltage Vce 7 Y,
« Storage temperature  Tstg —65to +150 °C
* Power consumption Po 800 mw

Operating Conditions
* Supply voltage Vcc—-GND 3.0to55 V
« Operating temperature Topr —20to +75 °C

32 pin QFP (Plastic)

Applications
* CD players
* CD-ROM drives

Functions

* RF summing amplifier

* RF equalizer

* Focus error amplifier

« Tracking error amplifier
« Mirror detection function
» APC circuit

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. Application circuits shown, if any, are typical examples illustrating the

operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Block Diagram
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Pin Description

ll\jllc? Symbol | /O Equivalent circuit Description

10k
1 LD (@] 855 APC amplifier output.
2 PD APC amplifier input.

Ay
3 A I
4 B I K Input of RF summing amplifier
5 C I and focus error amplifier.
6 D ' @ 147 32k 174k

164k
147 32k

Ay

7 GND Ground.
A
147 IJ 147
Tracking error amplifier input for
9 E | Pins 9 and 10; tracking error
10 F I amplifier output for Pin 11;
11 | TE1 (0] 147 tracking error amplifier low-
12 | TEC I frequency gain setting for Pin
13 | TE O 12; tracking error amplifier
output for Pin 13.
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zg‘ Symbol | I/O Equivalent circuit Description
8 NC Not connected.
VAN
147 @
164k . . .
14 FEB o Focus bias adjustment for Pin
15 14; focus error amplifier output
FE > 174k 147 for Pin 15.
(Vcc + GND)/2 DC voltage
16 | vC o output.
Vcc
147 120k 80k 10k Peak hold ti tant
17 | MIRRT | eak hold time constan
adjustment.
10k
l ; 1.5k 80k l) Connects a mirror hold
18 | cp | W Wy capacitor.
147 Non-inverted input of mirror
< comparator.
19 | MIRR (0] Mirror comparator output.
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IEI):;] Symbol | I/O Equivalent circuit Description
20 | Vcc Power supply.
3k
) a7 Buffer switch output for the RF
o time constant setting for Pin 21.
21 RFO 2 o ON when Pins 23 and 24 are
22 RFO1 connected to GND.
S?? 147 RF equalizer output.
Double-speed mode switching
input.
147 10k
23 | MODE 2 I Mode 1 | Mode 2
40k x1 GND | GND
x N Vcc GND
x 1.5N GND Vce
A A
40k x 2.0N Vcc Vcc
24 | MODE1 | | @ 147 10k — _
N is varied according to the
external resistor connected to
Pin 26.
Switching pin for APC amplifier
_ 147 ON/OFF.
25 APC ON OFF when connected to Vcc;
100k ON when connected to GND.
A
5k
A
k k .
26 FCC ° > 147 Input to set the RF equalizer
@ LPF cut-off frequency.
—-5_—
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zg‘ Symbol | I/O Equivalent circuit Description
5k
Sets the high-frequency boost
27 | BSTC : amount of RF equalizer.
9 Sets the low-frequency gain of
A
28 | RFC ! 10k RF amplifier and RF equalizer.
@ 147
29 | EQIN | RF equalizer input.
20k ] -
SUM RF summing amplifier output
30 O . .
ouT 20k inversion.
J\N\/i
T [ 30k
147 18Kk Mirror circuitinput.
31 | RFI | The RF summing amplifier
output is input.
44k%
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Zg] Symbol | /O Equivalent circuit Description
32 | RFO o RF signal output.

Eye pattern check point.

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6382406/CXA2556.html

CXA2556Q

SONY

A | 2T-|€2-| — |wswainsesw abejor OQ ST A A AWO0E A A O | €-zA |19pnydwe indino wnwixep 6T
A — ¥'Z | 6T |wswainseaw abelor 0Q ST AWO0E (o] 2-2/\ |H apnydwe indino wnuwixey 8T
-9 10} 92U A
ap [ — — | € ¢ Nm.v % wa ST o) 2-24 | z @suodsal Aouanbai4 1T
ZHY0Z =} 'd-dAWOOT = TA
- 10} 83ualajl
ap | — | — | & ' Nm_u ,, Ha ST O | T-24 | T esuodsaifousnbai4 | M | 9T
ZH0Z = 4 'd-dAWOOT = TA ©
3
ap S¢C 0 (S¢ ¢CO-1¢9 ST €-z9 | @oualayip ureb abejop dw ST
@
. X . ZHAT =}
ap | §€C | S0C |SLT ST (0] 229 Z ureb abejjon V1
d-dAWOOT = TA
. . . ZHAT =4
dp | G€2| S0cC |SLT ST O | T-¢9 T ureb abejon €T
d-dAWOOT = TA
AW | 09 0 09— | Juswainseauw abeyjor O ST NO T-2A abe)jon 18s0 ZT
A |s6'0-| 9T- | — [1wuswainsesw abejjon Oa b4 AWQO0E— O | 0| €TA | 719pnydwe indino wnuwixep TI
A — | G2z | S2°T | wawsainsesw abeyor Oa ce AWO0E O | O | 2 TA | Hapnydueindino wnwixepy 0T
T-TO J0} 82uaIayiq A
ap — — c— ) z< <] olo| 114 asuodsal Aouanbai4 6
ZHNOT =} ‘d-dAWOOT = TA
py)
T-TS 10} 82uaIdlia a
ap | §TT 8 Sy . ce v O|O| €19 Zueb yoA | o 8
ZHT =} ‘d-dAWOOT = TA 3
T-T9 Joj 8dUBIBYIA &
ap | Sv—| 8- [9TT— . [43 o] O |0 |19 T ureb yOA L
ZHA00T =4 'd-dAWQOT = TA
ZHPIOOT =} A
ap (44 6T 9T ce O|O|TT19 ureb abeyjon 9
d-dAwoOT = TA
AW | G/z | 00T | G9— | wawainseaw juaund D Z€ T-TA abeyjon 18s0 [
YW [GTZ—| €€— |59¥—| uawainsesw jualind a , 33| uondwnsuod juaind 4
YW | §g9v | €€ |S'TZ | luswainsesw Jualind 9d (014 AO AE0 NO <] <] jole]] uondwnsuod juaind 1
potpeulusLIaInseaw 4 ol €3 23 T3 |€1S|2IS|TTS|0TS| 6S | 8S | LS |9S |SS|¥S|€S|2es|TS
nun | xew | dAL | uin pue wiojenem A, |0qWAS wia) Juswainseap ‘ON
uDQ.,.:O 10 Co_ua_howwD W SuonIpuod selg sSuonpuod NM\S

(AG'Z— = 33A OA = AND ‘AS'Z = 29A ‘D.GZ =el)

solIsiia1orIReyD [2211109]F

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6382406/CXA2556.html

CXA2556Q

SONY

A | 2T-| 22— | — | wswainseaw abe)oa Dq T A A AWO0E A A o) €-eA | 1 9pnydwe indino wnwixep 1€
A — v'Z | 6T | sawainseaw abeyjon O T AWO0E o) Z-€A |H apnyjdwe indino wnwixep o€
-£9) 10} 92UBIBYI A
ap [ — | — | & ¢ mO, ’ Hd €1 of|o 0 -€4 | ¥ @suodsal Aouanbai4 62
ZHY08T =} ‘d-dAWQOT = TA
T-€9 Joj 9oualayig
ap - — | & . €T Oo| O o) -4 ¢ asuodsal Aouanbaiq (<14
ZHAH08T = 4 'd-dAWOOT = TA
- 10J @dualajjl
ap [ — | — | & ¢ m.w, _ Hd €T 0 Z-€4 | z asuodsai Aouanbal4 12
ZHY0Z =4 ‘d-dAWOOT = TA
|_
m
- 10} dualapl
ap — | — | €& ! mw, h wa cT q 0 T-€4 | T @suodsai Aousnbai4 m 9z
ZH0Z = 4 'd-dAWO0T = TA =
nll_ua
ap | 6'62 | 6'92 | 6'€2 | ZHAT =4 ‘d-dAWOOT = TA €T v o] 5-€9 cureb oA | = | G2
ap | 62T | 67T |6'TT |ZHAT =4 ‘d-dAWOOT = TA €T o) o €9 T ureb vOA ve
ap | 0¢ 0 |0C ¢-€9-T1-€9 €T A €-€9 | 9oualayip ureb abejon [ord
) ZHAT =4
ap | — |60z| — €T o z-€9 2 ureb abejjon r44
d-dAwooT = TA
) ZHAT =4
ap | — |602| — €T 0 1-€9 T ureb abejop 12
d-dAwooT = TA
AW | 0ST | 0 | 09— | luswainsesw abejoA OQ €T AO AE0 AO g g T-EA abe)jon 189S0 0z
poupsw uswaInseaU |, | 4 ol €3 z3a T3 |€TS|eTS|T1S|0TS|6S [8S | LS |9S|SS|vS|€s|es| TS
nun | xew | "dAL | "uin pue wiojenem .w_:wmm |0quAS wid)l JUswWaInsesa ‘ON
1ndino jo uondussag W suonIpuod selg suonipuod M\S

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6382406/CXA2556.html

CXA2556Q

SONY

dda| 8T | — | — ZHAOT = (TA) 4 6T A A AWO0Y— ol|A A #-GA | 8feyjoA Indur wnwixe 4]
d-dan| — | — |s€0 ZHAOT = (TA) 4 6T AO AWO0Y— 0 €-GA | 8beyjon Indur wnwiuiy 15
ZHY | — | — | 0Sse d-dAwQ08 = TA 6T AO'T AWOOY— o|o|o #-Gd | z fouanbay Bupessdo wnwixep 0§
Z | — | — | oF d-dAwQ08 = TA 6T A AWQOY— le) €-Gd | T Aousnbay Butressdo wnuixey | = | 6%
T
ZH | 006 | 0SS | — d-dAwEos =TA | 6T AWOO0Y— o 2-Gd | asuodsal fousnbayy poy wonog | P | 8y
ZH | 009 | 00% | — |['PON NV %SS ‘d-dAg'0 = TA 6T AWQ0Z—- 0 T-Gd | 8suodsal Aouanbay pjoy Jou Ly
A |2z | — | — | zi0T =4'd-dAg0=TA 6T AWO0Y— 0 Z-SA | @beljon Indino jana| moT 514
A | — | — | 8T | zH0T=4'd-dA8'0=TA 6T AWO0Y— 0 T-GA | 8BeijoA indino jaAs| ybiH St
AW [ 9 | — | — |ZHY00Z = 4d7 ZHO0Y = 4dH 44 NO NA asiou Indino (534
A | — |60 |sto -vA = T-VA 2z AWO00E- O | O | v¥A | 78pmidwe ndino wnuwixep A4
A | — |s80|sPo T-vA— €¥A r44 AWO00E O | O | €A | Hapniduweindino wnwixep 187
T-v9 Joj 9oualayig A
ap | — | — | e ) 44 Oo|O0 0 O | O | vvd | vesuodsaslousnbaig (0174
ZHWOZ =} ‘d-dAWOOT = TA
T-v9 Joj 9oualapig
ap | — | — | e ) r44 o o O | 0| &¥d4 | €osuodsalhousnbaiy 6€
ZHST =} ‘d-dAWQOT = TA
ap € T 10 aouaisia 44 0 o} O | O| z¥d4 | ¢osuodsalAousnbai 8¢e
- - — - m
ZHWOT =} 'd-dAWQOT = TA =
SR
-T9 10} 92U N
ap | — | — | € ! Hw, h Ha 44 o|o| Tv4 | Tesuodsalhousnbaiq | & | s¢
ZHINT =4 'd-dAWOOT = TA
T-v9 Joj 9oualayig
ap | s9| v |ST ) 2z a0 oO|0|¢evD ureb 1soog 9e
ZHWZ = § ‘d-dAWOOT = TA
T-v9 Joj 9oualayig
ap |S0T| 8 | SV ) r44 v o|o|zvo T ureb YOA se
ZHH00T = 4 'd-dAWSZ = TA
ap |69z |Gz | LT | zHA00T =} ‘d-dAWSE = TA 44 A o|o| 19 T ureb sbejjon %3
A | sTT| 80 |s¢0 12 VA abejon 19s0 €€
A | STT|SL0]|S20 r44 AO AE0 AO g g T-vA abejon 19s0 43
polpauluaLIBInsealll -, | 4. ol €3 Z3 T3 |€TS|CTS|TTS|0TS| 6S [ 8S | LS| 9S|SS|vS|€S|es|TS
nun | 'xew | dAL [uiN pue wiojenem ..mSmmm loquAs wia)l Juswalnsesa ‘ON
ndino jo uonduosaq W suonipuod selg suonipuod MSs

—-10-

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6382406/CXA2556.html

CXA2556Q

SONY

A | TO| 0 |T0-|3juswainsesw afeyor 5 91 ) NE'0 s / / oA abeyjon Indino M 85
juswainseaw mmm“_o> od
A 0 |60-| — VW0 = TI T AO G-9N g abejjon Indino 1S
A | — | vz | 8T | wawainseaw abelor 5 T AO o 7-9A ¥ abejjon indino NES
T
A | — | 9T | €0 | uswainsesw sbejor 5 T AW/LLT €-9N g abejonndinp | O | 55
A | ¥'T |5€°0-| 2T~ | wawainseaw abelor O T AWEZT 29N 2 abejjon Indino e
A | 60-|9T-| — | wswainsesw sbeyor O T A0 AW69 AO q g T-9A 1 abejjon Indino €g
poupsuuswaInseau | o ol €3 Z3 13 |€TS|eTS|TTS|0TS| 65 |8S|2S|9S|SS|¥S|€S|es|TS
nun | xew | “dAL | ‘uIN pue wiojenem .wsmmw J0qwAs wia)l JUswaiInsesa ‘ON
indino jo uonduasag W suonipuod selg suonpuod MS

-11-—

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6382406/CXA2556.html

SONY CXA2556Q

Electrical Characteristics Measurement Circuit

- 12 —

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6382406/CXA2556.html

SONY

CXA2556Q
Application Circuit
Vcc
. Z
10 < 100w6.3V 8
A -l
47k
f VC X
GND 0.1p 0.1p
i 10uH
1u/6.3V
DH'J'—G—
) ) I Mode 1 IN
/@
4
[ Mode 2 IN
500 100
AIN
BIN »— RF AC Out
33u
CIN vC
0.1u
DIN Mirror Out
33u .
E cp @) IF
vC
0.1u 10k
VC X
EIN
FIN

47k

Tracking Error Out

Focus Error Out

DDepending on actual applications an additional capacitor of 3pF may be added at pin (6).

The purpose is to extend the cut-off frequency of TE to beyond 250kHz.

Application circuits shown are typical examples 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 Functions

RF Block

The RF signal processing is performed by this circuit.

The output is separated to AC and DC. The AC is the capacitance-coupled input via the equalizer circuit and
used for the EFM demodulation signal processing. The DC contains the DC component and is used for the
mirror, defect and FOK signal processings.

The VCA function is provided for both the AC and DC signal processing systems. Pin 28 is the control voltage
input pin. (See the characteristics graphs on page 19 and page 20 for the gain and control voltage.)

RF Equalizer Block Diagram is as shown below:

EQIN LPF1 —| DELAY [—

FCC >
MIXER [—= LPF2 |— LPF3 |— LPF4 —= VCA |— EQOUT

! f ! f

FCC FCC FCC RFC

— HPF > Boost [—

f f

FCC BSTC

RF Equalizer

The equalizer function is provided for the AC signal processing system for the EFM signal demodulation.
The each filter is constructed in the Bessel type which has the little group delay difference.

The cut-off frequency and boost amount can be set by the external resistors connected to Pins 26 and 27.
(See the characteristics graphs on page 19 for the cut-off frequency and boost amount.)

The transmittance for each filter is as follows:
HPF: (KS2)/(S2 + 3.22597S + 2.94933)

LPF1: (2.94933) / (S2 + 3.22597S + 2.94933)
LPF2: (3.32507 ) / (S2 + 2.75939S + 3.32507)
LPF3: (4.20534 ) / (S2 + 1.82061S + 4.20534)
LPF4: (1.68536 ) / (S + 1.68536)

—14 —
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RF Amplifier

The signal currents from the photodiodes A, B, C and D are I-V converted and input to Pins 3, 4, 5 and 6.
These signals are added by the RF summing amplifier, inverted by the RF drive amplifier and output to Pin 32.
The VCA control voltage on Pin 28 is used for the gain adjustment.

RF
Summing Amp

The low frequency component of the RFO output voltage is as follows:
VrRFo =2.45 x(A+B+ C+D) (RFC voltage =1/2 VC)

Focus Error Amplifier
The operation of (B + D) — (A + C) is performed and the resulting signal is output to Pin 15.

The low frequency component of the FE output voltage is as follows:
174k
VFE= —— x(B+D-A-0C)
32k

=543x(B+D-A-C)

—15 -
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Tracking Error Amplifier

The signal current from the photodiode F is |-V converted and input to Pin 10 via the input resistor. The signal
current from the photodiode E is I-V converted and input to Pin 9 after its gain is adjusted by the volume.
These signals undergo operational amplification at the tracking error amplifier, VCA and tracking drive amplifier
and they are output to Pin 13.

Ve 47k

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

112k . 320k
44k 73.4k

VTE = x(F-E)

=11.1 x(F-E) (TE C voltage = 1/2 VC)

- 16 —
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Mirror Circuit

The mirror circuit performs peak and bottom hold after RFI signal has been amplified. The peak hold is
executed with the time constant which follows the traverse signal of 100kHz for L/L mode (either of Pins 23 or
24 is connected to GND) and maximum 700kHz (adjustable with the DC voltage on Pin 17) for L/H, H/L, H/H
modes. The bottom hold is executed with the time constant which follows the rotation cycle envelope

fluctuation.
' L_/[Z Mirr
' 3.125V Hold
80k
. Peak & | 80K < ;
- Bottom ] :
: Hold 80K p '
' ) Mirr — .
: Mirr Amp Mode 80k= Dif Amp Mirr :
' L/L Comparator '
RFO ! '
: 1.3V 7];7 ;
MIRR T MIRR
RFO % Z
ov

Yy, | =
(PEAKHHOLD) /\/\/\ /\I/‘ ’\ ov

. |
(BOTTOM HOLD) \I /_\ ov

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 output 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.

—-17 -
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Center Voltage Generation Circuit
The center voltage of VR = (Vcc + GND)/2 is supplied. The maximum current is approximately £3mA.

Vce '
' Vce
40k : ﬁ
Ve Buffer 25 \r : T
_ /\N\/ @ L X Vc
40k ;

APC Circuit

When the laser diode is driven by a constant current, the optical power output has extremely large negative
temperature characteristics.

The APC circuit is used to maintain the optical power output at a constant level. The laser diode current is
controlled according to the monitor photodiode output.

APC is ON by connecting mpin to GND; it is OFF by connecting the pin to Vcc.

- 18—
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RF AC Characteristics Graphs (Pin 22)

Frequency response

28 T T T TT
: |
RFC=—VC L/H
2 /{ H/H
56 | RDSt=3.9kQ he
Rfc = 6.8kQ e | Ty
o
= A
% 24 o
O]
///
22
20
101 100 101
Frequency [MHz]
Cut-off frequency
25 1
Rbst=0Q, RFC =? VC
H/H Mode
20
N
I
2 15
O
L. \
10
\
\
\
5
4 6 8 10 12 14 16 18 20
Rfc [kQ]

Notes) In the graphs above,

Rfc: FC C (pin 26) external resistor value
Rbst: BST C (pin 27) external resistor value

Boost [dB]

Gv [dB]

o B N W A OO O N ©

|
AN

35

30

25

20

15

10

Boost gain characteristics

T
Rfc =6.8kQ, — |
B 1
RFC=—VC
- 2

/

/

0 5 10 15 20

Rbst [kQ]

VCA characteristics

v

08 10 12 14 16 18
RF C[V]

UTo ensure stable operation, it is recommended to select Rfc value of 6.2kQ and above, and Rbst of 10kQ
and below in all cases.
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RF DC Characteristics Graphs (Pin 32)
Frequency response VCA characteristics
% R "
RFC=—VC 28
2 —
26
20 24
o L — 22
5 ™ g
.% = 20
8 © 18
15 16
14
12
10 10
10-1 100 101 0.8 1.0 1.2 14 1.6 18
Frequency [MHZz] RF C [V]
TE Characteristics Graphs (Pin 13)
Frequency response VCA characteristics
25 T 30
REWI
TEC =?VC 28
| 26 —
H/L, L/H, HH 4
20 i H
) ™N N T 22
S, N z
£ LL = 20
& © 18
15 16
Ll
14
12
10 10
100 10t 102 103 04 06 08 10 12 14 16 18 20
Frequency [kHz] TEC[V]
FE frequency response (Pin 15)
Frequency response
25
20 ™
o
k=3
c
‘B
U}
15
10
100 10t 102 103

Frequency [kHz]
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MIRROR Characteristics Graph (Pin 19)

Maximum operating frequency vs.
MIRR T pin voltage

600 Vin = -0.4Vbc, 800mVp-p
550 / H/L, L/H, or H/H Mode

500
450 /
400
350 4
300
250
200
150

100
18 20 22 24 26 28 3.0 32 34 36

MIRR T [V]

fmax [kHz]

APC Characteristics Graph (Pin 1)

LD voltage vs. PD voltage
5.0

4.5

4.0

3.5

3.0

LD [V]

25
2.0 A

15

1.0

0.5

80 100 120 140 160 180 200
PD [mV]
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Package Outline Unit: mm
32PIN QFP (PLASTIC)
[09.0£0.2
+0.3
[17.0-0.1
24 17
25 [T 116
] 1 | |
] ] | |
] |- | |
S
] ] | | <
] 1 | |
] ] | |
32 1] \O 19 +0.2
— L 0.1-0.1
ﬁ ﬁ H H H H ] H ; B I
1] s
o
‘ ‘ +0.15 +0.1 o
i 08 0.3-0.1 0.127 - 0.05
== (SIE 0.12
0°to 10° L
il
PACKAGE MATERIAL EPOXY RESIN
SONY CODE QFP-32P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE QFP032-P-0707-A LEAD MATERIAL 42 ALLOY
JEDEC CODE R E—— PACKAGE WEIGHT 0.2g9
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