DEVELOPMENT DATA
This data sheet contains advance information and TDA5708
specifications are subject to change without notice.

PHOTO DIODE SIGNAL PROCESSOR

FOR COMPACT DISC PLAYERS

GENERAL DESCRIPTION

The TDA5708 is a bipolar integrated circuit designed for use in compact disc players with a single spot
read-out system. It amplifies the photo-diode signals and processes the error signals for the focus- and

radial control network.

Features

Data amplifier with equalizer and A.G.C.

Offset-free pre-amplifier with A.G.C. for the servo signals

Trackloss and drop-out detection

Normalizing focus error output signal to minimize radial error interference
Laser supply amplifier and reference source

Possibility for car application

Single and dual supply application

TTL compatible digital input/outputs

QUICK REFERENCE DATA

Supply voltage range VpD
Quiescent supply current lo

HF input current
(peak-to-peak value)

for VHFout{p-p) IHFin(p-p)
LF input current (for each diode input) ID
Laser supply output current Lo
Operating ambient temperature range Tamb

8to 12
typ. 11
typ. 8
typ. 2
typ. 2
—-30to +85

VvV
mA

uA
WA
mA
oC

PACKAGE OUTLINE
28-lead DIL; plastic {SOT117).
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Fig. 1 Block diagram.
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Photo diode signal processor for compact disc players
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Fig. 2 Pinning diagram; for pin description see next page.
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TDA5708

PIN DESCRIPTION

Pin No. Symbol Description

1. DEC Decoupling bias-current HF part.

2 VBB Negative supply connection (also substrate connection),

3 HFin HF current input.

) GCHF Gain control input of HF amplifier. Current cutput from HF amplitude
detector.

5 FE Current output of normalized, switched focus error signa!.

6 FElag Current output of switched focus error signal, intended for lag network.

7,8 D4, D3 LF photo diode current input.

9,10 D1, D2 LF photo diode current input.

11 Re1 Summation of amplified currents D1 and D2.

12 Re2 Summation of amplified currents D3 and D4.

13 GCLF Gain control input of LF amplifiers. Current output from LF amplitude
detector.

14 LPF Low pass filter for | o, used in track loss {TL) detector and LF control part
(Iret = IRe1 + IRe2)-

15 GND Laser supply ground. Logic ground.

16 LM Laser monitor diode input.

17 LO Laser amplifier current output.

18 TL Track loss.

19 HFD High frequency detector output.

20 Si On/off control, laser supply and focus circuitry.

21 RD Ready signal output; starting up procedure finished.

22 Beq Bias current input for equalizer and HF input parts.

23 Bgc Bias current input for HF output part and LF gain control, TL and FE
circuitry,

24 pODS Drop out detector suppression.

25 Sc Starting up input.

26 DET HF detector voltage input.

27 HFout HF amplifier and equalizer voltage output.

28 VDD Positive supply voltage.

1350 : July 1985
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Photo diode signal processor for compact disc players

RATINGS
Limiting values in accordance with the Absalute Maximum System (IEC 134}

Supply voltage ranges

pin 28 — pin 2 VoD
pin 15 — pin 2 VGND
pin 16 {open loop) VimM
Total power dissipation Piot
Storage temperature range Tstg
Operating ambient temperature range Tamb
Operating junction temperature Ti
7280764
3
Piot
(W)
2
at
< N
o N
- \
= 1
L \
= \
S
hor ~
w
o 0
"'QJ 0 50 100 150
Tambfoc)

Fig. 3 Power derating curve.

TDAS5708

—03t0+13 V
—-0,3t10+13 V
Vgg to Vpp V
see Fig. 3
—55 to + 150 OC
—~30to +85 9C
max. 150 9C
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TDAS708

CHARACTERISTICS

Vpp =10V; VR =0V;VGND =0 V; Tamp = 25 9C; Rgeq = 12 kQ2; Rpge = 24 kil; all voltages
with respect to Vg, unless otherwise specified.

parameter symbol min, typ. max. unit
Supplies

Supply voltage (pin 28) VDD 8 — 12 \%
Laser ground VGND Veg - Vpp —3 \Y%
Quiescent supply current lQ - 11 — mA

H.F. input (pin 3)
D.C. voltage level VHFin — 1.4 - \'

Input current range
(peak-to-peak value)
at f =100 kHz IHFin(p-p) |3 - 10 BA

Input impedance VZHFinl 0,5 1 2 k€2

H.F. output (pin 27)

Output voltage
at IHFin =0 A VGCHF =28V | VHFout | VpD—5 | — Vpp-3 |V
at IHFin = OMA;VGCHF =63V | VHFout | — Vbp-44 | - v

Qutput voitage {note 1; Fig. 6)

(peak-to-peak value)

3t IHFin(p-p) = 6 #A Votipp) |~ ! - v
at IHFin(p-p) =3 to 10 uA VO(p-p) - M4 — \Y%
Output impedance (note 1; Fig. 6) lZHFout! - 50 - Q

Bias input (pin 22)

D.C. voltage level
at Rgeg = 12 k&2 VBeq - 590 - mV

Input current IBeq — —5b0 — pA

Bias input {pin 23)

D.C. voltage level
at RBgc =24 k§2 VBgc — 1,28 - v

Input current IBge - —50 - A

Decoupling output (pin 1)
Output voltage VDEC — Vpp—-15 | — Vv
Qutput impedance [ZpEecl — 2 - k2

Level detector input (pin 26)

D.C. voltage level VDET - 0,82 - \%
Input current range IDET —100 — + 100 LA
Input impedance IZpET! — 10 — k€2

1362 July 1985 (
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Photo diode signal processor for compact disc players

DEVELOPMENT DATA

TDA5708

parameter symbol min, typ. max. unit
Reference current {(HF part)
Positive reference current (Fig. 7) Irefp — 55 - HA
Negative reference current
(Fig. 8, note 13) Irefn - Mg - HA
Gain control {pin 4)
input voltage for:
minimum h.f. gain VGCHF - 2,8 — vV
maximum h.f. gain VGCHE — 6.3 - v
Input impedance
at VGCcHE=28t063V IZGCHF! | — 10 — M2
Outputcurrent
at IpgT = 0, DODS=HIGH or LOW | IGCHF - -0,4 - pA
at ipeT <05 lrefp;

DODS = HIGH or LOW IGCHF - -0,4 - MA
at IpET > 0,5 lrefp; DODS = HIGH | IGCHF - ~4,6 - pA
at IpgT > 0.5 lyefp; DODS = LOW | IGeHF — -0,4 — pA
at IpeT < |refp,' DODS = HIGH IGCHF - —4.6 - HA
at IDET < lrefp; DODS = LOW |GCHF - 0,4 - HA
atlpgT> Irefpr' DODS = LOW IGCHF — 94 — HA
at IpeT > lrefp: DODS = HIGH IGCHF — 94 — pA
at l__ﬂ> 0.5 lrefns

DODS = HIGH or LOW IGCHF — -0,4 — HA
at IpgT < 0,5 lyefn; DODS = HIGH | IgcHF - ~4,6 — pA
at lpgT > |refn;|3()—D§=HlGH IGCHF - —-4,6 — sA
atlpet < Irefn;m=H|GH IGCHF — 34 — LA

HFD output {pin 19}
Output voltage LOW
at lyep = 400 pA (sink current};
IDET <05 lrefp VHFD - VGND*0.1 | VGND*+04 |V
Output voltage HIGH
at IHpp = 50 #A (source current};
IDET > 0.5 lrefp VHFD VGND*24 | VGND*9.9 | — v
Qutput sink current
atlpgT=0 '‘HFD - 1,5 - mA
Qutput source current
atIlpgr>05 'refp IHED - —108 — HA
Delay time (note 2) T, 72 - 15 - us
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TDA5708

CHARACTERISTICS {continued)

parameter symbol min. | typ. max. unit

L.F. photo diode inputs (pins 7 to 10)
{values given for each input)

D.C. voltage level Vp — 1,5 - \%
Input current range Ip 0 - 6 HA

Input impedance
at 1 MHz; Ip =1 uA Zpl — 2 — k&2

Gain control (pin 13)

Input voltage for:

minimum |.f. gain VGCLF — 3 — \'%
maximum Lf. gain VGCLF - Vpp —1.5 - A%
Input impedance IZgeLF! — 4 — M
Qutput current (note 3)
at IppT <0,625 lrefp 'GCLF — —0.11gge — HA
at IpgT > 0,625 lefp
ID1=1p2=1D3=1p4=0 \GCLF — —1,1lBge = LA
at IpgT > 0,625 lrefp
ID1=1D2=1D3=ID4=1kA IGCLF - Mg —211gge | — pA

Re1, Re2 outputs (pin 11, pin 12)

Output current (see Fig. 8)
atlp1=1p2=0;1p3=1pg =1 KA;

VgeLE = Voo IRe2 — 136 170 uA
atlp1=Ip2=1ip3=1p4a=0;
VGeLF = Vb IRe2 - 0 - HA
atipy1=Ip2=1uA;Ip3=Ipa=0;
VGeLF = Vbb IRe1 - 136 170 uA
atlp1=Ip2=1p3=Ipg=0:
VGCLF = VDD 'Re1 - 0 - HA
Qutput voltage
at VGCLF = VDD IRe1 = 150 4A | VReg - Vgp+ 14 - v
at VGCLE = VDD: |Re2 = 190 uA VRe2 — Vgpt1.4 — A%
Output impedance (pin 11} tZRe1! - b — M
Output impedance {pin 12) [ZRez! - 5 — M

LPF output (pin 14)
D.C. voliage level VLPF — 3 — Vv
Input impedance {ZLPF | — 2 — k2

1354 July 1985\(
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Phoato diode signal processor for compact disc players TDAS708

parameter symbol [min. typ. |max. unit

FElag output (pin 6)
Output voltage

at Vge = VGCLE = VDD: IFElag = * 100 A | VFEIag |~ - Vg * 1 v
at Vge = VGCLF = VDD |FElag = —100 #A | VFElag | VDD —1.5 | — - v
Output impedance |ZFEIag| - 4 - M2

Output current {Fig. 10}
atlpy) =Ip2=I1p3=Ipa=1wuA;

Vsc = VDD |FElag |~ 0 - HA
atlp1=Ipa=1uA; Ip2=Ip3=1pA;
Vse = VDD IFEtag |~ —130 |- HA
atIpq =Ipa=1uA;lpy =1p3 =2 pA;
Vg, =Vgg+0,7V 'FEIag — 0 — MA
atlp1=Ipa=2uA;Ip2=Iip3=14A;
Vsc=VpD |FElag |~ 130 |- HA
atip1=Ipg=2uA;Ip2 =1p3=1uA;
Vge=Vgpt+ 0,7V IFEIag — 0 - pA
<
o FE output (pin 5)
,_n,, Output voltage
g at Vgc = VGCLF= VDD IFE=+100 A | VEE - - Veg + 1 Vv
: at Vge = VGCLF= VoD: IFE=~100pA  |VEg  |Vpp-15|- |- v
8 Output impedance [ZFel - 4 — M2
g Qutput current (see Fig. 10)
i
a) atlpq=Ip2="1p3=1p4=14A;
Vsc = VDD IFE - 0 = uA
atlp1=Ipa=1uAIp2=1p3=2uA;
Vse = VDD IFE - —66 |— HA
atlp1=ipga=2uA;Ip2=Ip3=1¢A;
Vsc = VDD IFE - 66 |- A
atlpy=1p2=1p3=Ipg=1nA
Vge=Vpg + 0.7 V; Vgj = LOW IFe - -300 | — HA
atlp1=1p2=Ip3=Ipa=1uA;
Vge=Vpg + 1.4 V; Vgj = LOW lFe — —100 | - HA

DODS logic input {pin 24)
Switching levels

input voltage LOW VDODS | — - VgnD 08|V
input voltage HIGH VboDs | VgND t2 | — — A"
Input source current IDODS | — =29 |- A

. \ (July 1985 1355
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TDAS708

CHARACTERISTICS (continued)

parameter symbol | min. typ. max. unit
Starting input (pin 25)
Output voltage

at Vgj = LOW Vge - — Vgg + 0.7 \'%

at Vg; = HIGH Vge Vpp —0.5 — - A"
Output source current

at Vg; = LOW lge — -1 — HA
Output sink current

at Vgj = HIGH tse — 1,2 - mA
Si logic input (pin 20)
Switching levels

input voitage LOW Vg;i — - VGND 108 | V

input volitage HIGH Vg VgND 2 - — Y
Input source current Is; — -29 — HA
TL logic output (pin 18)
QOutput voltage level LOW (see Table 1)

at IT = 400 pA (sink current) VTL - — Vonp 0.4 |V
Qutput voltage level HIGH (see Table 1)

at 1T =50 pA (source current) VTL VgND 2.4 | — - v
Qutput sink current

at VT = LOW ITL — 2 - mA
Output source current

at VF[ = HIGH ITC - -100 | — A
Delay times (note 4) T3, T4 — 15 - us
Delay times (note 4) 15,76 | — 15 - us
RD logic output {pin 21)
Output voltage level LOW (see Table 2)

at Igp = 400 pA (sink current VRD — — VgnDp * 04 | V
Output voltage !evel HIGH (see Table 2)

at Irp =50 pA (source current;

VSC =3V;V5i= LOW VRD VGND+2,4 — — V

Output sink current

at Vg = Vpp. Vgi = HIGH lRD — 2,9 — mA
Output source current

at Vge =Vpp. Vg; = LOW IRD — 105 | — uA

' July 19851 (
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Photo diode signal processor for compact disc players TDAS5708

parameter symbol min. typ- max. unit

LO output (pin 17) (see Figs 11 and 12}

Output voltage {(Vpp — V0! VLo 0,5 — 25 V
Output impedance Zio! — 95 — k§2
Output leakage current

at Vg; = HIGH Lo - — —-10 BA
Maximum output current

at Vg; = LOW Lo — —4.5 - mA

LM input {pin 16} (see Figs 11 and 12}
Input voitage (VL m — VGND!

(closed toop conditions) ViLM i70 188 220 mV
Input bias current LM — — -2 HA
H.F. part
D.C. characteristics
< G1 =M;I|Hpini€1uﬁx
H AtHFin
(m) at Aljfin = 1 4A; VGCHF = 6.3 V Gl{max) | — 45 - 104 — V/A
'L'zu' at Alggin = 1 #A; VGCHE = 28 V | Gl{min) | - 0 - V/A
E A.C. characteristics {see Fig. 13)
g G2 =20log Yﬂ : [note ) G2 - 6 - dB
> Vo2
(& Phase of input/output signal
at 1 MHz {note 6) ¢ — /2 - rad.
Group delay (note 6)
et fygjn = 300 kHz + Af 300 - 270 - ns
Flatness {note 6}
between 0,1 and 1 MHz AT - 0 - ns
LF part
Maximum d.c. gain (note 7; Fig. 9)
for: Aq =| —IRE—Z ;
Ip3 +Ip4
Ip1=1p2=0:VGgcLF =63V
atlp3=0uA;lpg=14A Aq — 68 -
atlp3=1pA;Ipg=0uA A1 Mo —10% | Mo Mo + 10%
for: Ay = | ﬁl— ;
Iip1+1p2
Ip3=!p4=0:VGeLF =63V
atlp1=0pA;ipy=1u A Ao Mo —10% | Mo Mo + 10%
atlp1=1pA;1p2 =0 uA Ao Mg —10% | Mo Mo + 10%

w ﬂuly 1985 1357
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TDA5708

CHARACTERISTICS (continued)

parameter symbol min typ. max. unit
LF part {(continued)
Minimum d.c. gain {note 8; Fig. 9)
for: Ag = lﬂ-— :
Ip3+ D4
ID1=1p2=0;VgcLF =30V
atlp3=0pA;ipg=1uA Ag - 0,5 -
at Ip3=1uA; Ipg =0 uA A3 Mz ~10% | M3 M3 + 10%
for: Ag = | —REL__ .
Ip1+1D2
D4 =1p3=0;VGeLF =30V
atlpt=0uA;lpa2=1uA Ag M3 —~10% | M3 M3+ 10%
atlpy=1uA;Ip2=0puA Ag M3 —10% | M3 M3 + 10%
A.C. gain (note 9; Fig. 14)
forG4=201ogP1;Ip3=Ipg =0
atlp1 =0/ Ip2(p-p) = 1 A G4 — -3,3 — dB
at Ip1(pp) = 1#A;Ip2=0 G4 — -3,3 — dB
A.C. gain (note 10; Fig. 14)
for G6=201logP2; Ip1=1Ip2=0
atIp3 =0; Ip4(p-p) = 1 A G5 — -3,3 - dB
at Ip3(p-p) = 1#A; Ipg =0 G5 — -3,3 — dB
Reference current
(closed loop conditions; see Fig. 15)
Iret = IRe1 + IRe2
atip1=Ip2=1p3=Ipg=2uA lret — 200 - HA
Laser supply
Transconductance
For d.c. {note 11)
at Vg1 = LOW GLDC — 0,6 — AV
at Vgj = HIGH GLpe - 0 - AV
For a.c. (note 12)
delay time 711 — tbf - ns

1358
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Photo diode signal processor for compact disc players TDA5708

Notes to the characteristics

1. H.F. part output voltage and output impedance for closed loop conditions: fygi, =0,1to 1 MHz.
My is the measured value of V1.

2. HFD delay times 79 and 79 measured as shown in Fig. 4.

IDET
(A}
0.5 'refp
D /]
time
VHFD
V)
4 Voo
VGND
time
15us —p [4— —p — 15us
71 T2 7280765

Fig. 4 Delay time 7 between IpgT and VHED.

<
l‘_t {l | { Ina)
p1*Ip2*1p3t /D4 _
0 3Mg- > . Mo; (M3 see note 7) with Ipq = Ip2 = Ip3 = Ip4 = 1 pA and Rel,
=
E Re2 connected to 1,6 V.
& 4. TL delay times 73, 74, 75 and T measured as shown in Fig. 5.
@
>
w
a i
(Zi)r 70% of lrefp
30% of lrefp
10% ot 'refp
0 N
time
VT
(V)
——— YGND + 24V
VGND + 0.4V
0 .
15 us : 15 us time
15us P H— —» 4 | 4 i 4 15p8
T3 5 T6 T4 7280766

Fig. 5 Delay times between IpgT and VT

5. Voltage output signal V(o1 measured at fypjn = 100 kHz; I4Fin{p-p) = 3 #A; VGCHF =63 V.
Voltage output signal V(yp measured at fiypjn = 1 MHz; IHFin(p-p) =3 #A; VGCHF =63 V.

\ (July 1985 1359
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Notes to the characteristics {continued)
6. Phase of input/output signal, group delay and flatness measured at 'HFin(p«p) =1 uA;

VGCHFE = 6.3 V.
Group delay: 7 = ﬂﬂ : Af = 50 kHz.
dw
Flatness: A7 = Tjax — Tmin-
|
7. M2 is the measured value of Aq = lR—eZ
Ip3+ D4
forlp1 =Ip2=1Ip3=0;lpg=1uxAand VgoLF =63 V.
IRe2
8. Mg is the measured value of A3z = !-—e~—-
Ip3+Ip4
forlp1=1p2=1p3=0;Ipg4=1uAand VgcLr =30 V.
| (1) ! {2) +1 (2)
9. P1 is the measured value of Rel . D1 D2
ip7 (1) +1p2 (1) IRe1(2)

Where:

{1) are the current levels at f; = 25 kHz.
(2) are the current levels at fj = 1 kHz.

Measured taken at Vo LF = 6,3 V.
IRez2 (1) Ip3 (2) +1p4g {(2)
Iip3 (1Y +1pg (1) IRe2 (2)

10. P2 is the measured value of

Where:

(1) are the current levels at f; = 25 kHz.
(2) are the current levels at f; = 1 kHz.
Measured taken at Voo F = 6,3 V.
11. Laser supply transconductance for d.c.
G AlLo
LDC~ m
12. Laser supply transconductance for a.c.
1
1+8 711
Where: S is the laplace operator in the frequency domain.

(0<—I g <2mA).,

Giac=6GLpc -

13. Mg is the measured value of Iigfp.

1360 July 1985\ (
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Photo diode signal processor for compact disc players

Table 1 Test conditions for track loss output (TL}

ID{tot) = (ID1+ ID2 + 1D3 *+ ID4) * G3 - G4 - G5.
For G3, G4, Gb see transfer functions description of TDA5708.

[

<

() Table 2 Test condition for ready output (RD)

=

2 .

w . tnputs output level

= conditions

% Vge Vg; RD

o

S 1 = 4Vj + VOFE HIGH LOW

a 2 < 4Vj - VoFF HIGH LOW
3 = 4Vj + VOFF LOW HIGH
4 < 4Vi —VOFE LOW LOW

Where:

Vo = 120 mV.
Vjis the junction voltage {0,7 V typ.).

inputs output level
conditions DODS TC
ID(tot) IDET
1 HIGH <49 |Bgc independent HIGH
2 HIGH > 51 'Bgc 10% of !refp HIGH
3 HIGH > 5,1 'Bgc 30% of 1refp LOW
4 HIGH > 51 'Bgc 70% of lrefp HIGH
5 LOW <49 lgge independent HIGH
6 LOW > 51 |Bgc 10% of |refp LOW
7 LOW > 51 'Bgc 30% of I,.efp LOW
8 LOW > 51 |Bgc 70% of |refp HIGH
Where:
DODS =HIGH DODS = VgNDp + 2.4 V.
DODS = LOW DODS <Vgnp + 0.8 V.
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+10V
a4 100pF Y
~——4 100 pF
i1
GND Vea DEC VoD

I4Fin 2
' HEin s ! 28 lirout 1kn | 1O0F
§ e 27 — vo
10nF

o T

TDAS5708
4 23 22
-I-GCHF Bgc Beq
CGCHF 470 RBgc 24 12
lnr K0 kQ
Rp
eq
z A3 > 7280767

Fig. 6 Test circuit for HF-part; closed-loop condition.

'GCHF ) Ig .

+ 10V | 2, VBQC
-
% 100 pF ‘k S Rpge
—i— %
k(2
GND VBB DEC Voo
15 2 1 28
4 'refp
DET
26
TDAS708
4 23 22
GCHF Bgc Beq
11 Rpgc | |24 12
nF 9 K k)
VacHr t Vege 4 RBeq
7 4 4 7280768

Condition: DODS = LOW; VqeHF = 2810 6,3 V.

Fig. 7 Test circuit for positive reference current “refp).
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IGCHF
< input
+ 10V
4a 100pF Y
CURRENT
GND VBB DEC Vbp MIRROR %
15 2 1 28
DET
26 [ f: et
TDA5708 rein
| 2.Vgge
s 8 ——
HESgc
Y
4 23 22
GCHF Bgc Beq
L1 Rege []24 12
F kD k0
VGCHFT l Vege ¢ ABeq
< 4 4 a4 7Z80769
|—
a
— Condition: DODS = LOW; V5cHE = 2.8t06,3 V.
zZ
w . . - .
= Fig. 8 Test circuit for negative reference current (I ofn).
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Fig. 9 Test circuit for output current Ige1 and IRe2.
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Fig. 10 Test circuit for output current Ipg and IFE |ag-
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Fig. 11 Test circuit for V_p {Vyefi = V) and 1w
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- Fig. 12 Test circuit for Vi g and I .
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Fig. 13 Test circuit for HF part; a.c. characteristics.
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Fig. 14 Test circuit for LF part; a.c. gain.
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Fig. 16 Test circuit for total reference current Ipg¢.
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