Audio ICs
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Overview

¢ Low Power IC (1 W) LM386
— Schematic
— Characteristics
— Calculations

& High Power IC (50W) LM3875

— Schematic
— Characteristics
— Calculations
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. M 3806 - characteristics

# Single supply:

+4 V1o +18 V

Output automatically adjusted to
1L V+

No RC input coupling needed

RC output coupling required

Power Electronics: Principles & Applications — Figure 4-19 f-3d|3 — 1/(275Rload Cout)
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. M 3806 - characteristics

Peak-to-Peak Output Voltage

Swing vs Supply Voltage ¢ Ralls o 1oad):
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http://cache.national.com/ds/LM/LM386.pdf
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. M 3806 - characteristics

¢ - feedback 1s internal:
- A,=+20

— NI: drive pin 3, ground pin 2

— INV: drive pin 2, ground pin 3

|eave neither open
R., = 50 kQ

— Rjpput <10 kQ @ drive straight
from signal generator

< V, :V+=12V,

Power Electronics: Principles & Applications — Figure 4-19
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. M 386 - max out calculations

V+=12V, Ry4=8Q,
oV

out dc -

V

out p max =

Vload p max =

I:)Ioad max -

dBW, ., =

dBs.pl @1m =

Power Electronics: Principles & Applications — Figure 4-14p dBSpI @3m —
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. M 386 - max out calculations

& V+=12V, R, ,4=8Q, 098 dBSpl@
L 4 Vout dc =6 Vdc

vV =925V

out p max P max

Vload p max =35 Vp

I:)Ioad max — 660 mW

dBW,__ = -1.8 dBW

dByy 1 m = 96.2 dB

spl

dByy 3 =86.7 dB

spl spl

Power Electronics: Principles & Applications — Figure 4-19
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LM386 - bridged amp

oV, Tx2

4 I:)Ioad = (Vload rms)2/ RIoad

4 I:)Ioad T X____

¢ Beware!
I

Power Electronics: Principles & Applications — Figure 4-21 out p max 400 mAp

may be the limiting
factor.
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Overview

¢ Low Power IC (1 W) LM386
— Schematic
— Characteristics
— Calculations

s High Power IC (50W) LM3875
— Schematic
— Characteristics
— Calculations
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LM3875 - characteristics

imput - LM3g7SVF 2 Pload <56 W Into 8 Q3

¢ T, . Internally limited 165 °C
¢ O,.=1°C/W
® | <4A

¢ V'toV: 20Vto84V
oV, x5V

Power Electronics: Principles & Applications — Figure 4-22 ‘ USG |t Ilke an Op amp
— Rfand R,
— GBW and slew rate concerns

¢ Layout is a big deal
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L M3875 - design - @ max output

itgngt e— LM3875 7" 2 Pload S 30 W |nt0 8 Q, ein — 300 mVrm

S

4 Isupply max —
oA =

R =
Power Electronics: Principles & Applications — Figure 4-22

¢ GBW = ok ?

¢ Slew rate = ok ?
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L M3875 - design - @ max output

itgngt e— LM3875 7" 2 Pload S 30 W |nt0 8 Q, ein — 300 mVrmS

7
10k
i ‘ Esupply - +/' 28 VdC

g

O Doty s = 209 A
oA =517

& R, =50.7 kQ

Power Electronics: Principles & Applications — Figure 4-22

¢ GBW = 1.03 MHz
¢ Slew rate = 2.76 V/us
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LM3875 - design - @ I1C worst case

i E Lusers 7 ® P, <30Winto 8 Q, e;, = 300 MV,

|

Vload p W.C. =

IIoad p W.C. =

4
4
¢ P
N

supply w.c. =

I:)Ioad W.C. -

Power Electronics: Principles & Applications — Figure 4-22

3 P =

ICw.c.

]

®JA W.C. -

[a—y

IC power (watts)

9\ /+/ Heat sink ?

2 4 6 8 10 12 _
Load voltage (V) ECET 257 Power & RF Electronics
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LM3875 - design - @ I1C worst case

i E Lusers 7 ® P, <30Winto 8 Q, e;, = 300 MV,

|

Vload p w.C. =17.8 Vp

IIoad p W.C. - _2'2 Ap

4
4
® Pyoywe =392 W
<

I:)Ioad w.e. — 19.8W

Power Electronics: Principles & Applications — Figure 4-22

3 Picue = 19.5 W

]

O;p e =5.2 deg C/W

IC power (watts)

ok\/+] Heat sink : 4 deg C/W

0

0 2 4 6 8 10 12 _
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