
LINEAR INTEGRATED CIRCUIT 

Hi-Fi DUAL PREAMPLI FI ER 

The TDA2310 is a dual high quality class A preamplifier intended for extremely low distortion appli
cation in Hi-Fi systems. 
The TDA2310 is a monolithic integrated circuit in a 14-lead dual-in-line plastic package and its main 
features are: 

Very high dynamic range 
Very low distortion 
High open loop bandwidth 
Very low noise 
No pop-noise 
High slew-rate: 14V/lls (G v= 30 dB) - 50V/lls (G v= 50 dB) 
Large output voltage swing 
Single or split supply operation 
Output short circuit protection 

ABSOLUTE MAXIMUM RATINGS 

Vs 
Vs 
Vem 
Vi 
Ptot 

T j , T stg 

DC supply voltage 
Operating supply voltage 
Common mode input voltage 
Differential input voltage 
Total power dissipation at Tamb <"60°C 
Junction and storage temperature 

ORDERING NUMBER: TDA2310 

± 22 V 
± 20 V 
± 15 V 
±5 V 
500 mW 

-40 to 150 °C 

MECHANICAL DATA Dimensions in mm 
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CONNECTION DIAGRAM 
(top view) 

BLOCK DIAGRAM 
(one section) 
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THERMAL DATA 

Rthj-amb Thermal resistance junction-ambient max. 180 °C/W 

Fig. 1 - Gain and distortion test 
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5 - 4 06611 

Fig. 2 - Noise test 
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ELECTRICAL CHARACTERISTICS (Refer to the Test circuit offig. 1, Tamb = 25°C, Vs = ± 15V, 
Gv = 30dB, RL = 20K.Q unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Vs Supply voltage ± 5 ± 20 V 

Is Supply current 10 15 mA 

Ib Input bias current 0.2 1 f.lA 

los I nput offset current 50 300 nA 

Vos I nput offset voltage 1 3 mV 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter 

Gv Voltage gain 
(open loop) 

l>Gv Voltage gain spread 
(closed loop) 

Ri I nput resistance 

Ro Output resistance 

Vpp Output voltage swing 
(peak to peak) 

Va Output voltage (rms) 

RIM Pn'-'l.I~r ~~~tj'..JI.!!d":~ 

SR Slew rate 

d Total harmonic 
distortion 

d2 Second order CCI F 
intermodulation 
distortion 

d3 Third order CC IF 
intermodulation 
distortion 

eN * Total input noise 

SIN * Signal to noise ratio 

Cs Channel separation 

CMR Common mode rejection 

SVR Supply voltage rejection 

ISh Output short 
circuit current 

(*) Test CirCUit 01 I,g. 2 (G v ~ 40 dB) 
(0) BW ~ curve A 

Test conditions 

1 - 1 KHz 
No compensation 

1 ~ 20KHz 

1 ~ 1 KHz 

1 ~ 100KHz 

1 ~ 1 KHz 

1 ~ 1 KHz 
d~l% 

1 ~ 100KHz 

Rx~ 8.2K>1 1 ~ 1 KHz 

1 ~ 20KHz 

\'u = 20 \/~~ , R = Q'" vn 
. ·X ..... ~ ,~~¥ 

Gv ~ 30dB 

Gv ~ 50dB (C3 ~ 330pF 
Rs ~ 470>1) 

Va ~ 3V 1 ~ 1 KHz 

1 ~ 20 KHz 

VOl~lV 12 - 11 ~ 1 KHz 
Vo2 ~ 1 V 

11 ~ 14KHz 21rl2 ~ 13 KHz 
12 ~ 15KHz 

Rg ~ 600>1 
Rg ~ 3.3K>1 (0) 

Rg ~ 600>1 
Rg ~ 3.3K>1 (0) 

Rg ~ 3.3K 
Rg ~ 600 (0 ) 
Rg ~ 0 

Vo ~ 500mV 
Rg ~ 3.3K 
Rg ~ 600 (00) 
Rg ~ 0 

f ~ 20KHz 
Rg ~ 600>1 

Rg ~ 600>1 

Rg ~ 600>1 

(00) BW ~ 22Hz to 22KHz 
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Min. Typ. Max. Unitl 

85 dB 

85 dB 

±0.2 dB 

±0.5 dB 

5 M>1 

10 >1 

24 V 

22 V 

6 8 V 

6 8 V 

1Dn ,....-1 ,_ 

14 
V/jls 

50 

0.035 % 

0.035 % 

0.01 0.1 % 

0.03 0.1 % 

0.6 0.8 
1.0 jlV 

0.75 
jlV 1.2 

74 
78 dB 
80 

72 
76 dB 
78 

100 dB 

95 dB 

85 dB 

15 rnA 



Fig.3 - Harmonic distortion 
vs. output leve I. 

Fig. 6 - Output voltage 
swing vs. load resistance. 

'or--'--"-'rITTr--'--'~~Tn 
(Vpp) 1--,",.c-1,"'''++-t+1-tH----t--H-H+H1 

~ ~ i ~,~ z H+H-ttt----t-+:bI+t-H 

B 

v 
/ '1 ' 

/ 
v 

v 

Fig. 9 - Open loop frequen
cy response. 
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Fig. 4 - Harmonic distortion 
vs. frequency. 
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Fig. 7 - Total input noise 
vs. source resistance. 

Fig. 10 - Closed loop gain 
vs. frequency. 
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Fig. 5 - Output voltage 
swing vs. frequency. 
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Fig. 8 - Noise density vs. 
frequency. 
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Fig. 11 - Two tone CCI F 
intermod. distortion. 
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APPLICATION INFORMATION 

Fig. 12 - Very low dynamic distortion stereo RIAA preamplifier. 

Vs =±15V 
RIAA frequency response (20Hz to 20KHz) = ± 0.5 dB 
Harmonic distortion = 0.02% (f = 20KHz) 
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Fig. 13 - RIAA preamplifier 
response. 
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Fig. 14 - Two tone intermo
dulation distortion vs. input 
level. 
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Fig. 15 - Maximum output 
level of high quality magne
tic cartridge vs. frequency. 

I 
I ! 

,Ilii 
"_ TVPI CAL OUTPUT 



APPLICATION INFORMATION (continued) 

Fig. 16 - Dynamic range of 
disc music. 
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As shown in fig. 15 the maximum expected output level of an 
high quality magnetic cartridge playing modern discs is lower 
than BOmV rms. 
The dynamic range needed is about 70dB (fig. 16). 
The TDA2310 is perfectly suited to RIAA preamplifier appli· 
cations due to the ~1 00 dB dynamic range (150mV input 0.1 % 
distortion to 1 pV noise). 

Fig. 17 - PC board and components layout of R IAA preamplifier (1: 1 scale) 
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APPLICATION INFORMATION (continued) 

Fig. 18 - Hi-Fi tape preamplifier (EO. = 70I1s). 
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Fig. 20 .. Four band graphic equalizer 
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Fig. 19 - Frequency response 
of graphic equalizer of fig. 20 
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APPLICATION INFORMATION (continued) 

The table shows the suggested compensation networks depending on the slew-rate and gain required 
ig the application. 

Slew-Rate 
(V//ls} 

50 

14 

14 

5 

2 

Gv min. 
(dB} 

50 

30 

10 

0 

20 

6 

R ~ 68n 

Compensation 
Network 

C ~ 3.3nF 
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R ~ 470n 
C ~ 330pF 

R ~68n 

C ~ 3.3nF 

Rl ~56Kn 
R2~ 180Kn 
R3~680n 

C1 ~ 10nF 

Rl~R2~56Kn 

R3 ~ 680n 
C1 ~ 10nF 

R ~ 33 n 
C ~ 10nF 

R ~ 10n 
C ~ 47 nF 

Note 

High gain 
Applications 

RIAA 
Preamplifier 

Inverting 

Configuration 

Low 
Slew-Rate 

Applications 


