MITSUBISHI SOUND PROCESSOR ICs

M5226P/FP
GRAPHIC EQUALIZER IC

5-ELEMENT ¢

DESCRIPTION K¢

The MB226 is a 5-e}éﬁié)nt graphic equalizer IC best suited to audio systems. It has a

built-in 5—elemen;j§§§\6/nance circuits with transistor system and an output OP amp.
The IC can bg'\jé/ed in hybrid ICs and compact sets of high-density assemblies.

Its apphc@ﬂ% include radio cassette tape players, car audio systems, and music centers.

FEAwmss

.Thé\number of part can be reduced drastically for compact
LY

IGraohic equalizer can be easily composed

B Low diStortion -+« =«tererriisinimiiinan THD = 0.02% (typ)
@ Flat input short

B LOW NOISE +rrrrmrommriererneeiiiertecninirenss Vo = 5pVrms (typ)
@ f = 1kHz, Flat

B Largs allowabie input voltage - e W = 2.3Vrms (typ)

@Vce = QV. f=1kHz, Flat

RECOMMENDED OPERATING CONDITIONS

SUPPly VOIBGE FangE«: -+ += - -srrrmrmrermerraris Vec =4 to 20V
Rated supply voltage: - e, Voo = 20V
Rated power dissipation ««--weremmiinii . T00mW (P)

S50mW (FP)

Outline 16P4(P)

2.54mm pitch 300mil DIP
(6.3mm x 19.0mm % 3.3mm)

Outline 16P2S-A(FP)

s

1.27mm pitch 225mil SOP
{4.4mm x 10.0mm x 1.5mm)

SYSTEM CONFIGURATION
A\ INPUT GRAPHIC VOLUME
SELECTOR EQULIZER CONTROL
RF TUNER BLOCK POWER AMP
» Mszzeﬁé .
—o
CD PLAYER BLOCK _% %
—0
- M5226P
o M228P/ ST
TAPE DECK BLOCK (
R4
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' Amsuslsm
ELECTRIC .




MITSUBISHI SOUND PROCESSOR ICs
M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

PIN CONFIGURATION (TOP VIEW)

BASE 1[7] 1§ GND
NF 1[Z] EE
BASE 2 [3] g [14 POWER SUPPLY
NF 2[2] g 13 ouTPUT
BASE 3 [B] 3 T3 INVERTING INPUT
NF 3[§] 8 17) NONNVERTING INPUT
BASE 4 [7] [ANF 5
NF 4 [8] 9] BASE &
Qutline 16P4(P)
16P2S-A(FP)
IC INTERNAL BLOCK DIAGRAM NON-
POWER INVERTING INVERTING
GND BIAS SUPPLY  OQUTPUT  INPUT INPUT NFE BASES

12k 10k

’-— - 1§, 15, -
L OP AMPLIFIER
EQUIVALENT

TO MS5218

' : (FOR 1 CHANNEL)

47k

]
i > R2 L ! ! . L
2 o 68k S B8k 68k 3 an - JF-"
Rl
o 1.2 1.2 1.2
) (e /j\ :
L0000 :
BASE 1 NF 1 BASE 2 NF 2 BASE 3 NF 3 BASE 4 NF 4

Unit Resistance: Q

B 24942k 002242k 243 W
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MITSUBISHI SOUND PROCESSOR ICs

M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

ABSOLUTE MAXIMUM RATINGS (T2 =25%, unless otherwise noted)

Symbaol 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 t0 +75 T
Tstg Storage temperature -55 to +125 T

ELECTRICAL CHARACTERISTICS (Ta =25, Vce = 9V)

Symbol Parameter Py Test conditions Min L;_r:t;s Vax Unit
lcc Circuit current - Vin=0 3.0 5.2 80| mA
GuFLAT) Flat 1k | Vin=- 10dBm -38] -08| +22| dB
108 7.2 971 112
343 7.2 97| 11.2
GweoosT) ¢ | Boost 108k | Vin=- 10dBm 7.2 97| 11.2| dB
3 343k 72 97 1.2
s 10.8k 7.2 97| 11.2
% 108 -128|-11.3| -88
> 343 -128|~11.3] ~-88
Gwvicumn Cut 1.08k | Vin =— 10dBm -128|-113] ~-88| dB
3.43k -128|-11.3| —-88
10.8k -128[-11.3] -88
THD Total harmonic distortion Tk | Vin=1Vrms - 0.02 01| %
VNO Output noise voltage Input short BW : 10Hz to 30kHz (3dB) flaf - 5.0 20| uVrms
TYPICAL CHARACTERISTICS
THERMAL DERATING CIRCUIT CURRENT VS,
(MAXIMUM RATING) SUPPLY VOLTAGE
1000 25 —1—
—~ Vin=0
2 <
£ 800 £ 20
s |M5226P o
z RCR. '—.
:-_? 600 IMB226FP \ UZJ 15
g \ & L~
B 400 NN 3 10 L~
5 \’.“ t //
18 AR - /
w200 e O 5
3 .J:\ o L~
9 Ty © o
0O 25 50 % 100 125 0O 4 8 12 16 20
AMBIENT TEMPERATURE Ta (C) SUPPLY VOLTAGE Vo (V)
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MITSUBISHI SOUND PROCESSOR ICs
M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
S VS. OUTPUT VOLTAGE ¢ VS. OUTPUT VOLTAGE
€ 10 . e 10—
g - Vo = 5V 7 2 “Vee =8V
~ 3fFf=1kHz F 3Ef=1kHz 7
& 1[bial dur 5 1 y.
E - ~ = TOTAL CUT} —
[} 0.3 [ 0.3
& FrOTAL BOOST 5 —
& 0.1 — 8 0.1} TOTAL BOOST=>
Q Q "
Z 003 O AT g 003 TOTAL FLAT 42—
% 0.01 g 001 ]
I
* 0,008 ~0.003
£ 0.001 =0.001
6777003 01 03 10 30 © 003 01 03 1.0 30
OUTPUT VOLTAGE Vo (Vrms) OUTPUT VOLTAGE Vo (Vrms)
3 VS. OUTPUT VOLTAGE g V8. FREQUENCY
~ 5 L T g TIT T 1 T
o TfvVec=12v 1 P TOTAL CUT
. e r i ~ =
o 3 f=1kHz F 1 - S
=z
g ! / = \
i T —~ £ ol TOTAL BOOST
2 03 7 5
5 01 ST AL BODST. / o
Q e — g TOTAL FLAT
g 003 TOTAL FLAT I g 001 e
2 001 s
< T
I Vee =9V
—10'003 E(J Vo =~ 10dBm
"_(0001 : = 0.001
O : 0.1 0.3 10 30 50 'C_> 100 300 1k 3k 10k 30k
OUTPUT VOLTAGE Vo (Vrms) FREQUENCY f (Hz)
. FREQUENCY RESPONSE CONDITIONS
+12 = Vee =
+10 | s = Py T ng= —QYOdBm = 0dB
wappoost SN [/ N I\ |/
\ AN JARNY \
~ 16 7
8 AN X
g op="
& 2 — — - ALL FLAT
L N 7NV
2 AN YT Iz
N AN AN AN WA\ AN Y
“10 \/ I\ /] \\/
-12
20 50 100 200 500 1k 2k 5k 10k 20k 50k
FREQUENCY f (Hz)
B t2498ch 0022ucéd 0l WM
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MITSUBISHI SOUND PROCESSOR ICs
M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

VOLTAGE GAIN VS. SUPPLY VOLTAGE
Vin = = 20dBm = 0dB
z

20

15 ALL BOOST
m
2 10
&
S, 5
2 5 ALL FLAT]
(&}
B -5
s
a 10 ALL CUT]
T
"0 s 10 12 14 16 18 20
SUPPLY VOLTAGE Voo (V)
- MAXIMUM OUTPUT VOLTAGE
2 VS. LOAD RESISTANCE
2.
2 P Ne-ovTro-oi%
2 f= 'k»'-'ﬁ +—t
2 40 ALL FLAT
" /
Q
<
g 1.5/
>
5 10
a
=
3
05
b
]
=
p=

f=1kH

0
100 351k 3510k 35100k 351M

LOAD RESISTANCE RL (Q)

- VS. SUPPLY VOLTAGE
E 80 —m
2 55]p -10k0 ///
Z S50|THD=01% 7
w  45|ALL FLAT A
Q 40
K 35
g 30
2.
5 29 V
a 20
2 /
= 15
= 10 /
2 /
Z 057
2 0
S 2 48 B 1012 14 16 18 20

CIRCUIT CURRENT lcc (mA)

MAXIMUM INPUT VOLTAGE

SUPPLY VOLTAGE Vcc (V)

CIRCUIT CURRENT VS. OUTPUT VOLTAGE

10

Vce = 9V
RL = 10kQ
8| f=1kHz

0
0.001 350013501 351

OUTPUT YOLTAGE Vo (Vrms)

3510

—~ TOTAL HARMONIC DISTORTION OUTPUT NOISE VOLTAGE
§ V8. FREQUENCY a3 VS. SUPPLY VOLTAGE
o 01 g 25
I 7| Vec =9V >
= a1

5 Vo =~ 10dBm ~
g ALL FLAT o 20
£ 3 s =
e w ="
2 Q 15 O
w A
8 0.01 g /// LL BOOST
% 7 > 10 .l
S 5 th A ALL cuT
£ 3 o -

2 ||
< 5
L = ALL FLAT
| a l
£ 0.001 E o
e 50 100 300500 1k 3k 5k 10k 30k & 2 4 6 8 101214 16 18 20
FREQUENCY f (Hz) SUPPLY VOLTAGE Vce (V)
M L2u982k 0022429 T52 1M
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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)

sw2
voe SW1 —o"
O
]

X

BAND PASS VY
FILTER
10Hz~30kHz

Ms226

Sw4~8

POSITION 1. BOOST
2. FLAT
3. CUT

Units Resistance: Q

A 1,39 our |
2 3.3u
+ ?2 Gv
470 0.Ta Iy 10 )
22u 4 IJ
1000p
‘ 6] [1s] [i4) [13] [12] [i1] [io] [ :

Capacitance : F
TEST CIRCUIT SWITCH MATRIX

Test item Sw2 Sw3 SW4 SW5 SW6 SW7 Sws Swo

lec OFF 1 O O C Q 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

Gv(BoosT) 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

f=108Hz ON 1 3 2 2 2 2 1

f=343Hz ON 1 2 3 2 2 2 1

Gvicun f = 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 L2u9826 0022430 774 W
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MITSUBISHI SOUND PROCESSOR ICs

M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

APPLICATION EXAMPLE

0.68u

022u

OOGBu

;_"_l :;;CC 10k f
; Zi%rn*‘%_ gzﬁau
47k N ”‘;H_. —
VWV 1000p
[l Fsl Fl sl [zl [ o] (o] |
4.7k I—
12k 10k op {FIER 4
AVW—q—Wrﬂ&mm gd’?k
TO W5218B FOR ' CHANNEL:
"ot L N w218 ) Rz ] | i :
"l e
[ 1.2 1.2k 1.2
1 |
47 S il A B A i
SR
o
390
3.3uzz -|(-)012u -[;0039;1 To i 1 i
oozzu °°°68“

E

5 5o OHE

fo—l 108Hz

RESONANCE FREQLUENCY fo =

L324Hz |

1.08kHz

1

(H

2n /0

+C2-Ri «R2

3.43kHz

2)

PRINTED CIRCUIT BOARD FOR CIRCUIT TESTING (TYPICAL APPLICATICN EXAMPLE)

PC BOAD PARTS-PLACEMENT DIAGRAM
(COPPER FOIL SIDE)

GRAPHIC EQUALIZER
M5226P

R

o

SLALILINIEN!

o

| lO.BkHzl

Units Resistance : ©

Capacitance : F

PC BOAD PARTS-PRACEMENT-DIAGRAM
(PARTS SIDE)

o el

3.3, 1800
o o OWwo o
1 {i
~

aaaaaaaa

3.3,,%'

uuuuuuuu

uuuuuuuu

0.022,40.0012 ) o
.

oo oo
0.0068 , 390p
oo ofe
0.66, 0.039,
oo ojto

0.22, 6.012,

oo oo

100kQ VR
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MITSUBISHI SOUND PROCESSOR ICs
M5226P/FP

5-ELEMENT GRAPHIC EQUALIZER IC

APPLICATION EXAMPLE (7-ELEMENT)

fi] [
,.AM\HW FIER
'Quﬁmém .
2502603 |_TO 5218 FOR 1 CHANNEL 47k
x2 L R2— T T
SRS 68k é 633 8BS 68Kk
At
47k§ —Sk%étzk £k & 1.2k
i O
- 1
INPUT M 8 5L LIJ \T‘ Lﬁ _E;.}"(;
33 T sT T° Otu T %
D b . J—
CE'LLZu L 0474 8u ooesu 0033u 0.012p 4700p
: T T T
Boost
% A% L% [—% L—% L% L%wou: QVR"
Cut
fo= [617Hz | [186Hz | [ 412vz | [1.08kHz] [220kHz] [B.A7kHz] [ 158kHz]
1 ' Units Resistance : Q
_‘2 /G C2-Ri-Rz2 HD) Capacitance : F

RESONANCE FREQUENCY fo

Amrrsualsm |
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