, MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC

DESCRIPTION :

The M5243 is a dual channel 3-element graphic equalizer IC best suited to Hi-Fi audio
systems. Each channel incorporates 3-elements of transistor-based resonance circuits and
an output OP amp.

Applications cover radio cassette tape recorders, car stereo sets, and portable stereo
systems.

FEATURES

Bt is possible to stereo (dual-channel) with single IC
M Large capacitor take off by reference voltage circuit self-

contained
B Variable Gv by external resistance
BLOW noisg wwersermmmemseresmmssnesees VNo FLAT = 4uVrms(typ) Outline 20P4(AP)
W Low distortion ratig«=«tereererees Beesseenns THD = 0.004 %(typ) 2.54mm pitch 300mil DIP
(@f = 1kHz, Flat) (6.3mm X 24.0mm X 3.3mm)
. Recommended . Recommended
Type(marking) suggly voltage Type(marking) supply voltage
M5243P06 40 to 6.0V | M5243FP06 | 4.0 to 6.0V
M5243P75 50 to 7.5V | M5243FP75 | 50 to 7.5V
M5243P09 6.0 to 9.0V | M5243FP09 | 6.0 to 9.0V
M5243P12 | 8.0 to 12.0V| M5243FPi2 |8.0 to 12.0V

RECOMMENDED OPERATING CONDITIONS
Rated disSpation voltage:s:-++swssrsmsessssssacens 1000mMW(AP)
550mW(AFP)

Outline 20P2N-A(AFP)

1.2Tmm pitch 300mil SOP
(5.3mm x 12.6mm X% 1.8mm)

SYSTEM CONFIGURATION |
MASTER
INPUT GRAPHIC VOLUME
SELECTOR EQUALIZER CONTROL
RF TUNER BLOCK |— POWER AMP
o —i—
=0
CD PLAYER BLOCK —+ —O\:A—- MS5243AP
- /FP
—0
™ sa=rill
TAPE DECK BLOCK |—=
BN 524982k 0022446 D31 W
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MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC

PIN CONFIGURATION (TOP VIEW)

IN 1-1[0] g IN 1-2
NF 1-1[Z] I NF 1-2
IN 2-13] TgIN 2-2
NF2-1[2] & [@ANF 2-2
» -
IN3-1[5] X [gIN3-2
NF3-1[8] 5  [ENF 3-2
NON-INVERTING H NON-INVERTING
NPUT ] B [EiNpuTe
INVERTING INPUT-1 [B] [ INVERTING INPUT:2
OUTPUT-1 [g] 12 QUTPUT-2
GND [[g T7) vee
Outline 20P4(AP)
20P2N-A(AFP)
IC INTERNAL BLOCK DIAGRAM NON-INVIE‘%L"T@g INVERTING INPUT-2
INT-2  NF1-2 IN2-2  NF2-2  IN3-2  NF3-2 s OUTPUT2  Vce

—O—O— ——0

1.2k S 1.2%
65k 65k :
1
R2 S 65k 65k 65k 4Tk
[ Vref
1.2k
R1 1.2k 1.2k I

IN 1-1 NF1-1 IN2-1 NF2-1 IN 3-1 NF3-1 NON-INVERTING l OUTPUT-1  GND
INPUT-1  INVERTING INPUT-1 Unit Resistance : O
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MITSUBISHI SOUND PROCESSOR ICs
M5243AP/FP

3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZERIC |

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 AFP ; 550/AP ;1 |[mW/W
Toor Operating temperature -20 to +75 T
Tstg Strage temperature -55 to +125 T

ELECTRICAL CHARACTERISTICS (Ta=25°C)

Limits

Symbol Parameter Test conditions f(Hz) Min Tvo Max Unit
lcc Circuit current - 5.0 75| 120 mA
Gv (FLAT) Flat 1k -20| -05 1.0
100 80( 100} 120
Gv(oosT) Boost 1k 80| 100| 120
Voltege gain Vi=— 10dBm, Rg = 4.7k Q 10k 88| 100| 120| dB
i 100 {—-13.0|-110| -80
Gv cun Cut ik [-13.0{-11.0{ -9.0
10k |-130|-11.0] -8.0
THD Total harmonic distortion Vi= 1Vrms, All flat 1k - 0.004 0.1 %
M5243X06 : 0.5 1.0 -
. M5243X75 1.0 15 -
Vom Maximum output voltage M5243X00 THD = 0.1 %, All flat 1k 5 Tol = Vrms
M5243X12 290 29| -
CS Channel separation Vi=—10dBm, All flat 1k 60 75 - dB
RR Ripple rejection Vi=—-10dBm, All flat 120 55 65| - dB
VNO Qutput noise voltage All flat BW : 10Hz to 30kHz - - 4 15| uVrms
M5243X06 2.1 30 3.8
. . M5243X75 27| 375 4.8
VM Middie point voltage M5243X09 - 36 45 56 Y
M5243X12 5.0 6.0 7.0

B L24982b 0022448 904 WM
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MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC

STANDARD TEST CIRCUIT

SW2-2 Sw3-2 Ssw4-2

B0k [3
BE= F N
1 Rsw2
T Si)k T 1 R
vee +2.2u 022, 00220 ?mpﬂagrﬁ;
00154 0'0015'1}1509 i \SQIB 10k
Icc
I%E\ﬁgl%l%ll% 18] [ia] [ig] [12 ITITT
_{\‘/cc J)SWS
o
6] 17] 8] [] 9 YV (THD
47k
BAND PASS
AC CHECK 10008 '+3'3“ o ks
1:800sT O 10k
2: FLAT
3:CUT
SW2-2 SW3-2 Sw4-2 Units Resistance : Q
1 * Capasitance : F
100Hz 1Hz 10Hz
SWITCH MATRIX
Parameter Vec |Rswl [Rsw2 | SW1 | SW2-1 | SW3-1{SW4-1| SW2-2 | Sw3-2 [ SWa-2] SW5 | Sw6B Remarks
Circuit current lec ON — |entor2 - - - - - - - - | OFF
chl ON | ¢h1 | chl | ON 2 2 2 - - - chl | ON
GvrLan ch2 ONJeh2[ch2[ON [ - [ = | = [ 21 2 | 2 [en2lON
100Hz | ON | ¢hl | chl | ON 1 2 2 - - - ¢hl | ON
chl 1kHz [ ON [ ehl | ch1 | ON 2 1 2 - - cht | ON
JOkHz | ON | ¢ht | chl | ON 2 2 1 - - - chl | ON
5 Gv(aoosn) 100Hz | ON [ch2 [ch2 [ON | = | = | = | 1 | 2 | 2 [eh2 [ ON
° ch2 | 1kHz | ON | ¢h2 | ch2 | ON | - - - 2 1 2 | ch2 | ON
g 10kHz | ON | ¢h2 | ch2 | ON - - - 2 2 1 ch2 | ON
; 100Hz | ON | ¢h1 | chl | ON 3 2 2 - - - chl [ ON
chl 1kHz | ON | ¢h1l { ¢chl [ ON 2 3 2 - - - chl [ ON
Gveeun 10kHz | ON [ ¢h1 | ¢h1 | ON 2 2 3 - - - chl [ ON
100Hz | ON [ch2 | ch2 [ ON | - - - 3 |.2 2 | ch2 | ON
ch2 lkHz | ON | ch2 | ¢ch2 | ON - - - 2 3 2 ch2 | ON
10kHz | ON | ¢h2 { ch2 | ON - = - 2 2 3 ch2 | ON
Maximum output voltage chil ON [ chl {chl | ON | 2 2 2 - - - jchl | ON
Vom ch2 ON | ¢ch2 | ch2 | ON - ~ = 2 2 2 ch2 | ON
Total harmonic distortion} c¢h1 ON | ¢hl | cht | ON 2 2 2 - - —_1cht | ON | BOOST :
THD (FLAT) ch2 | ON [c¢h2 [ ch2 | ON | - - - 2 2 2 | ch2 | ON | SW2 to 4@
Output noise voltage | chl ON | Vno | cht | OFF | 2 2 2 - - - | ¢chl | ON | CUT: SW
VNO (FLAT) ch2 |ON [Wno |eh2 [OFF | — | - [ = [ 2 [ 2 1 2 [ch2 [ ON |2 to 4®
Channel separation chil ON | chl | cht | ON 2 2 2 - - - | chl | ON
CS ch2 | ON [ ¢h2 | ch2 | ON - - - 2 2 2 (ch2 | ON
Ripple rejection chl ON | HR | ¢ht | OFF.| 2 2 2 - - - | chl [ ON
RR ch2 ON | HR | ch2 | OFF | - - - 2 2 2 ch2 | ON
Middle point voltage chl ON | VM | Vm | OFF | - - - - - ~ | chl | ON
VM ch2 ON | VM | Vvm |OFF| - = - - - - ch2 | ON

MR b2u982k6 DO22u4u49
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MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC

TYPICAL CHARACTERISTICS
THERMAL DERATING
(MAXIMUM RATING)
1000 10
o M5243AP
2 <
£ 800 N £ 8
o
o 8
& 600 -
< . o
o . [id
@ 400 v 3 4
[&) \‘ [
o .. . 3
& 200 g 2
5 3y, o
0
.0 25 50 75 100 125 ©
AMBIENT TEMPERATURE Ta (C)
CIRCUIT CURRENT VS.
SUPPLY VOLTAGE
(9.0V TYPE)
10 . 5
A
”
E 8 — S 4
_~—'—
<
= 6 5 3
g / 3
: / >
3 4 5 2
= / e
2
o 2 Y 1
[v
o / 8
. s
0 0
0 4 8 12 18 20
SUPPLY VOLTAGE Vce (V)
MIDDLE POINT VOLTAGE VS.
SUPPLY VOLTAGE
(9.0V TYPE)
5
2z
3 4 /
2 /
(G}
<
=3
(o]
> /
E 2
o /
a
Y 1
a /
Q
2 9
0 4 8 12 16 20

SUPPLY VOLTAGE Vcc (V)

CIRCUIT CURRENT VS.
SUPPLY VOLTAGE
(7.5V TYPE)

4

8 12 16 20

SUPPLY VOLTAGE Vce (V)

MIDDLE POINT VOLTAGE V8.

SUPPLY VOLTAGE
(7.5V TYPE)
/
/
4 8 12 16 20

SUPPLY VOLTAGE Vcc (V)
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MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION

V8. OUTPUT VOLTAGE

V8. OUTPUT VOLTAGE

8 (7.5V TYPE) @ (9.0V TYPE)
~ 100 T T T T ~ 100 TTTTIT
[=] 5 [Vee = 7.5V % 5fVee = av
£ 3H=1kHz E 3F=1kHz
P4
& 10 5 10 A
=
5 o 5 4
S 3 A S 3
0 ALL CUT| 'd 1% ALL CUT P
o Ol a0l
Q  2ALL BOOST f Q  BI=ALL BOOST
& SHHIH LY ' I '
£ 001 F / £ 001 . /
E - < 5
T3 53
£ 0,001 £ 0,001
© 000135001 3501 3510 35100 © 000135001 3501 3510 35100
QUTPUT VOLTAGE Vo (Vrms) OUTPUT VOLTAGE Vo (Vrms)
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
VS. FREQUENCY VS. FREQUENCY
3 (7.5V TYPE) $ (9.0V TYPE)
S 10— EETN W P
o | Ve = 7.5V o Ve = OV
E  Skvo=-10dBm £ S5Fvo=-10dBm
2z  S[ALL FLAT, z  SFALL FLAT
e o]
£ o1 £ o1
[e] o
5 5 5
a8 3 5 3
o B Q
5 001 g 001
g s g s
f s £ 3
) .|
Z0.001 Z0.001
© 100 35tk 35 0k 35100k © 100 351K 351k 35100k

FREQUENCY f (H2)

FREQUENCY f (Hz)
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MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC

APPLICATION EXAMPLE - 1
3-Element graphic equalizer (Dual channel)

fBOOST
: 100k == 100k 1(10k
i a cut +33u
' y 3 § g' | 3 -0 Vo1
: ! o 3
! : I N Y i 10k
: ' 2 2 a +
; ; s g B vee
: : < s 4.7k
E 20] [19] [18] [17] [F6] [15] [14] [33] 2] i1
' H T T
i E -éjl.zk é}l.?k 1.2k
i i ) 65k 65k 65k 47kl
PV 4 Ms218L R2 :
o 1 4.7k 0.33u 65 65k 65k 4%
{ 33u 1 _b ref]
1 > ! R1
i 10k§ ; -i_%l.Zk -E—%LZK i—%l.Zk
H ! I |
; ; 2] [sflafls]{e] 7] 8] el Do
”w : 2 2 N 47k
e : 2 g : e
IT 1S POSSIBLE TO TAKE ¢ 3 p B
OFF EASILY. s alF 2tF H
o 32 §7 § 0 g,
< > B 0 Vo2
[ ] oot
100k 100k <§ 100k 10k
| odr
fo=[100Hz] [1kHz| [10kHz] Q=08
RESONANCE FREQUENCY fo=1/2n /CI-C2-Ri-Fz (H2) Q= /Cr-Re/C2- R
Units Resistance : Q
Capacitance : F
FREQUENCY RESPONSE
+25
+20
+15
8 ’—-\\__’__
T +10 AT A N
> +5 11— L
% 0
2 -5 / N /> - ;’
5 i
@ -10 e T f’
& 15 =T 1 N1 TN
-20
-25
10 100 1k 10k 100k
FREQUENCY f (Hz)
B L24982L 0022452 335 WA
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MITSUBISHI SOUND PROCESSOR ICs
M5243AP/FP

3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC

APPLICATION EXAMPLE - 2
Simplicity 4-element graphic equallzer (Dual channel)

8OOST 03Bu |
15K
sek 1w, out|| J100k | ook | Tiook 10061y
vito—wm—H ” S ,3 [ H o Vo1

" 2 8 1

oy Sy B H 10k

b

S §-— g +Vcc

© 5.6k

20] [19] [18] [17] [36] [15] [12] [33] [i2] [71
| |

?%1.& é_%mk ;%1.&
65k 65k 3 65k 47k

D) e
5.6k 1u+ 65k 65k 65k 47k
VIZO‘—’VV\,——H— { ref|
A1 1>
1.2¢ 1.2k 1.2k
| 1 1
T 2 If 4 l:s[‘ 6 U LaJ LQJ T
4 ) 5.6k
C § § g VWA
S 8 H i
32 [F o [F =IF
2 2 3 8 1500] 4H
=] l‘;l' — o Voz
o B
100k 100k 2 100k ?00"5;‘ ‘ 10k
cutT =3
(=]
%
HIGH

RESONANCE FREQUENCY fo=1/2n /Ci<C2-R1+R2 (Hz) Q= /Ci+R2/C2+R1
%1.0

Units Resistance : Q

Capacitance : F
FREQUENCY RESPONSE

+20

+15
~ ™\ Fan¥ e
g / NITNATTT N
> +5 71 N7
o o / ,/ >< /( N N
L 7
@ — - ==
PV ZamiBos > S8r:
@ -10 //——\ A/K\ /'(\
i L’ (A - S g ~

-15

-20

10 100 1k 10k 100k
START 10.000Hz STOP 100000.000Hz
FREQUENCY f (Hz)
B L24982L 0022453 271 W
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MITSUBISHI SOUND PROCESSOR ICs
M5243AP/FP

3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC

PCB FOR CIRCUIT TESTING

COPPER FOIL SIDE

o T

© 3, 4G.E-K. S

"\ M5243Pos, 75, 09,12

seed esed sesh  sesd

(TYPICAL APPLICATION EXAMPLE) (SIMMPLICITY 4-ELEMENT GRAPHIC EQUALIZER)
. GND GND
Veo +©| x% O véL -
v. 0 e N o y1e ZZgve| | vie oty-5 §@V‘
. o—o g228 2 % 89’ o g 2z3ofo
o B P x 8_3" 230 0o P S8 0 £ T
« o ol 0.022, 0.U015, JO x Of 0.0015,0.022 = b q 0.0087, 1600p Jo x of - T6uOp 0. oom/,
T4 383X 0 o b &9 of —o e g olooltc 03 d ollcoH—o
£378T e o 0.2240.05, [0 &% 9 0.015,022. ome® ¢ B 9 0.33, 60000 [0 & &  6000p 0.33,
3279 ool o 3 g olleod o 6 O b 9 o—{l-ooflo 2 g oltooH
v 0>37353£ b 8 o 22,015, Jo o 015, 224 Ve . b d 1.3, 0.024 4 of 0.024,1.3, Qv
=1~ lo-%-0|- o =9 o x o o k9 +I08 - odlooH—o
+ + z c.’ oo G+ o033, 2
o [« RN
SLLee Soaa 0o0Q0 ° ° booq :ooa 00 g 0,033 0
Uil e = ' i =
bR =Y =
v]1Jo—o [+] -~ KOO
+0 4+
¥
sTsT
100k VRX3
bood pood 000 o000 pooqg pood bood 000} 100k VRXA4
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