MITSUBISHI SOUND PROCESSOR ICs

| M5226P/FP
5-ELEMENT GRAPHIC EQUALIZER IC

DESCRIPTION

The M5226 is a S-element graphic equalizer IC best suited to audio systems. It has a
built-in 5-element resonance circuits with transistor system and an output OP amp.
The IC can be used in hybrid ICs and compact sets of high-density assemblies.

Its applications include radio cassette tape players, car audio systems, and music centers.

FEATURES
HMThe number of part can be reduced drastically for compact
size.
M Graphic equalizer can be easily composed
. LOW distonion .................................. THD = 002 % ((VD)
@ Flat input short
B LOW NOISE --w=r=rrmrrrrrtrrarasnsiesarenersnns VNo =5uVrms (typ) Outline 16P4(P)
@ f = 1kHz, Flat

2.54mm pitch 300mil DIP
B Large allowable input voltage -+ Vi = 2.3Vrms (typ) (6.3mm x 19.0mm x 3.3mm)

@Vee = 9V, f= 1kHz, Flat

RECOMMENDED OPERATING CONDITIONS Outline 16P2S-A(FP)
Supply voltage range::- - ssessmsermmrrennenacnn Vec =4 to 20V 1.27mm pitch 225mil SOP
Rated supply VOItag@ - = - e errecrrerereniiietiieei Vee = 20V ) {4.4mm % 10.0mm x 1.5mm)
Rated power dissipation -----r+eeeerserrrsemminsuenninn 700mwW (P)

550mW(FP)
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MITSUBISHI SOUND PROCESSOR ICs
M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

PIN CONFIGURATION (TOP VIEW)

BASE 1[T] 16 GND
NF 1[Z] T BlAS
BASE 23] g 14 POWER SUPPLY
NF 2[4] 5 T3 ouTPUT
BASE 3 [B] 3 13 INVERTING INPUT
NF3[6] © [T NONANVERTING INPUT
BASE 4 (7] A NF 5
NF 4[8] 9] BASE 5
Qutline 16P4(P)
16P2S-A(FP)
IC INTERNAL BLOCK DIAGRAM NON-
POWER INVERTING INVERTING
GND BIAS SUPPLY  OUTPUT  INPUT INPUT NF 5 BASE §
)
- 15 - -—(9 9 |
—-—® —?
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1
12k 10k
A OP AMPLIFIER
| EQUIVALENT
TO MS5218
' : (FOR 1 CHANNEL)
! g R2 ) L <
v 68k 68k < SBR:’ 68k E; < 68k 1.2k
R
12k 1.2k 1.2k

Unit Resistance : Q
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MITSUBISHI SOUND PROCESSOR ICs

M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

ABSOLUTE MAXIMUM RATINGS (Ta =25, unless otherwise noted)

Symbol Parameter Ratings Unit
Vee Supply voltage 20 \2
ILp Load current 30 mA
Pd Power dissipation 550(FP)/ 1000(DIP) mw
Topr Operating temperature —20 to +75 T
Tstg Storage temperature - 55 to +125 C

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vec = 9V)

Symbol Parameter ) Test conditions in L'Tr; n;s Mo Unit
Icc Circuit _current - Vin=0 3.0 5.2 80| mA
Gv(FLAT) Flat 1k { Vin=- 10dBm -38| -08| +22| dB
108 7.2 97! 11.2
343 7.2 97| 11.2
GvoosT)| . | Boost 1.08k | Vin=- 10dBm 7.2 97 11.2] dB
3 3.43k 72 97| N2
2 10.8k 7.2 97| 1.2
- 108 -128|-11.3] -88
> 343 -128|~11.3] -88
Gveuny Cut 1.08k | Vin=- 10dBm -128|-11.3] -88| dB
3.43k -128|-11.3] -88
10.8k -128|-11.3] —-88
THD Total harmonic distortion 1k | Vin=1Vrms - 0.02 0.1 9%
VNO Qutput noise voltage Input short BW: 10Hz to 30kHz (3dB) flaff - 5.0 20| uVrms
TYPICAL CHARACTERISTICS
THERMAL DERATING CIRCUIT CURRENT VS.
(MAXIMUM RATING) SUPPLY VOLTAGE
1000 25 =1
—~ Vin=0
z <
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AMBIENT TEMPERATURE Ta (C) SUPPLY VOLTAGE Vcec (V)
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MITSUBISHI SOUND PROCESSOR ICs
M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

TOTAL HARMONIC DISTORTION
VS. OUTPUT VOLTAGE
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MITSUBISHI SOUND PROCESSOR ICs
M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

VOLTAGE GAIN V8. SUPPLY VOLTAGE
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MITSUBISHI SOUND PROCESSOR ICs
M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

TEST CIRCUIT (Circuit current lcc, Voltage gain Gv, Total harmonic distortion THD, Output noise voltage Vno)

BAND PASS

FILTER
10Hz~30kHz
1
3
<
S
=
]
S
!
3
Swa~8
POSITION 1. BOOST
2. FLAT
3. CuT

Units Resistance : Q
Capacitance : F

TEST CIRCUIT SWITCH MATRIX
Test item Sw2 Sw3 Sw4 SWS Swe SW7 Sws Swo
Icc OFF 1 O @] @] @] @] 1
GV(FLAT) ON 1 2 2 2 2 2 1
f=108Hz ON 1 1 2 2 2 2 1
f = 343Hz ON 1 2 1 2 2 2 1
Gwv(B0OOST) f=1.08kHz ON 1 2 2 1 2 2 1
f=343kHz ON 1 2 2 2 1 2 1
f=10.8kHz ON 1 2 2 2 2 1 1
f=108Hz ON 1 3 2 2 2 2 1
f=343Hz ON 1 2 3 2 2 2 1
Gweury = 1.08kHz ON 1 2 2 3 2 2 1
f = 3.43kHz ON 1 2 2 2 3 2 1
f = 10.8kHz ON 1 2 2 2 2 3 1
THD ON 1 2 2 2 2 2 1
VNO(ALLFLAT) ON 2 2 2 2 2 2 1
Note : The mark “O" applies to both 1 and 2
B L24982b6 0022430 774 W |
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MITSUBISHI SOUND PROCESSOR ICs
M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

APPLICATION EXAMPLE

, 1Hvee
”17: "180 10k
22“+47u + 33u
47k -
_WV 1m°

el [s] [ [ [ FTIFHI%E_*

AN —4 o FIER
v EW‘I‘V‘A’LL!IENT %4-"‘
TO M5218 FOR T CHANNEL: 3
INPUT

il M5218 ) Rz T 1 T s

a3u IS 68k 68k

1 2% é—% 2k 1.2
O 1 1

- DUTEbTL —

390p
33uzz T(;O3Qu —|:)012u -[;00391.1 T g T
o 68 o 22 o 068 o 022 000684
I - W 18 Ty T
L Boost
<>
T lcut
fo=| 108sz L324Hz | 1.08kHz
RESONANCE FREQUENCY fo=—— 1 @i Uniits Resistance : ©
2n4/Ci-C2-R1«-R2 Capacitance : F

PRINTED CIRCUIT BOARD FOR CIRCUIT TESTING (TYPICAL APPLICATION EXAMPLE)

PC BOAD PARTS-PLACEMENT DIAGRAM PC BOAD PARTS-PRACEMENT-DIAGRAM
(COPPER FOIL SIDE) (PARTS SIDE)

o o o
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M5226P

GRAPHIC EQUALIZER * 100kQ VR
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MITSUBISHI SOUND PROCESSOR ICs

M5226P/FP

5-ELEMENT GRAPHIC EQUALIZERIC

APPLICATION EXAMPLE (7-ELEMENT)

+Vce ° "
Tg“—i Q 10k
22u+ AT p 4o,
Aﬁ_ Z;Bu .
—
1000p
[ [4 1 F9 ba G rl;s
A o T
lanis i
25C2603 _T0 M5218 FOR T CHANVELSS 47y &
%2 L ) R2— T 1 168k —
6kS B8k 388k ea 683 683
L At
ang —ek%%m a3 3 12 %1.& 12 12
o I I 1 1
M5218  C ~ ]j:l 2 I::EI T 'i, 2 If £ ——
INPUT 00881 Nl , 270
N ”E g Toots oo Tieod o] T
CoZ=12n  T=047u —Lo.wu 'LO.OBBu :IZO.O33u -J-o.o12u J-47009
: o T T
L.: Boost
vg % L% L% ‘% l_% 3100kQ VR
‘ Cut
[108kHz] [220kHz] [6.17kHz] [ 156KHz]

Units Resistance : Q
Capacitance : F

fo= [617Hz | [ 156Hz |
L (H2)

RESONANCE FREQUENCY fo=——me—e—————————
2n,/Ci-C2-Ri-R2
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