MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP |
i

| -ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC E

DESCRIPTION
The M5243 is a dua! 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
B Large capacitor take off by reference voltage circuit self-

contained
B Variable Gv by external resistance ’
WLOW NOige - -rrreoesromsmesesssnsssieses Vno FLAT = 4uVrms(typ) Outline 20P4(AP)
W Low distortion ratiQ«-«---sreeermvrenn: THD = 0.004 %(typ) 2.54mm pitch 300mil DIP
(@% = 1kHz, Flat) (6.3mm x 24.0mm x 3,3mm)
Type{marking) S:g;?%iﬁ::: Type(marking) ST:;?"\Z?&?C;

M5243P06 | 4.0 to 60V | M5243FP08 | 4.0 to B.0V
M5243P75 | 5.0 to 7.5V | M5243FP75 | 50 to 7.5V
M5243P09 | 6.0 to S0V | M5243FP09 | 6.0 to S.0V
M5243P12 [8.0 to 12.0V| M5243FP12 (8.0 to 120V

RECOMMENDED OPERATING CONDITIONS ]
Rated disspation voltage:---«-ererrermrerriessen 1000mW(AP) Outline 20P2N-A(AFP)

550mW(AFP) 1.27mm pitch 300mit SOP
(5.3mm x 12.6mm x 1.8mm)

SYSTEM CONFIGURATION |
MASTER
INPUT GRAPHIC VOLUME
SELECTOR EQUALIZER CONTROL
RF TUNER BLOCK |— g POWER AMP
o | —l—
CD PLAYER BLOCK [—= - fM5243AP
e —l—
TAPE DECK BLOCK |— ;

MITSUBISHI
7-24 )\ELECTRIC




MITSUBISHI SOUND PROCESSOR ICs
M5243AP/FP

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

PIN CONFIGURATION (TOP VIEW)

N -1 BN 1-2
NF 1-1[Z] [ nF 1-2
IN 2-1[3] g N 2~2
NF2-1[] B [TNF 2-2
IN3-1] % [EIN3-2
NF3-1B] & [ENF 3-2
NON-INVERTING NON-INVERTING
NpUT- ] g INPUT2
INVERTING INPUT-1 [] T3 INVERTING INPUT-2
OUTPUT-1 [ 13 ouTPUT-2
GND [0} 17} vee
Qutiine 20P4(AP)
20P2N-A(AFP)
IC INTERNAL BLOCK DIAGRAM NON-INVIEFAWJ;‘Jg INVERTING INPUT-2
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MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

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

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

Symbotl Parameter Ratings Unit
Vee Supply voltage 20 \'4
Ip Load current 30 mA
P Power dissipation AFP; 850/AP; 1 |ImW/W
Topr Operating temperature -20 to +75 C
Tatg Strage temperature -55 to +125 C

ELECTRICAL CHARACTERISTICS (Ta=25°C)

Symbol Parameter Test conditions D 1 Min L;_?:cs Max Unit
Ice Circuit current — 5.0 75| 120| mA
Gv (FLAT) Flat 1k -20] -05 1.0
100 80| 100| 120
Gv(BoosT) Boost 1k 80| 100| 120
Voltege gain Vi= -~ 10dBm, Rg = 4.Tk Q 10k 88| 100| 120| dB
100 | -13.0]-11.0] -9.0
Gv cun Cut 1k |—-130]|-110] -90
10k | -13.0f{-11.0| -90
THD Total harmonic distortion Vi = 1Vrms, All flat 1k - 0.004 0.1 %
M5243X06 0.5 1.0 -
Vom Maximum output voltage :::::;:: THO = 0.1 %, All flat 1k :g ;g : Vrms
M5243X12 2.0 29 -
CcS Channel separation Vi=~ 10dBm, All flat 1k 60 | - dB8
RR Ripple rejection Vi=~ 10dBm, All flat 120 55 65 - dB
Vo Output noise voltage All flat BW : 10Hz to 30kHz - - 4 15| uVrms
M5243X06 2.1 3.0 39
Vm Middle point voltage ﬁ:::;z: - 5; 3‘;’: gg v
M5243X12 5.0 8.0 7.0
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MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

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

STANDARD TEST CIRCUIT

SwW2-2 SwW3-2 Sw4-2

sti_ 3.3u

1
| 0 O}
1000F 7

Swe 10k

47k \Dl
13] [i2
VCC

0 SWS
-0
o
V.V{THD
BAND PASS
33u FUTER
‘OOOP & 10Hz~30kHz
.BoOST O 10k ¢
2 : FLAT
3:CUT 7
Sw2-2 Sw3-2 Swa-2 Units Resistance : Q
4 ! Capasitance : F
100Hz THz 10Hz

SWITCH MATRIX
Parameter Vee |Rswl [Rsw2 | SW1 [ S42-1 | SW3-1 | SW4-1 [ Sw2-2 | SW3-2 | SW4-2 | SW5 | SW6 Remarks
Circuit current leg ON = Jentorzl - - - - - - - ~ | OFF
chi ON | chl | ¢chlt | ON 2 2 2 - - chl | ON
GurLan) ch2 ON |[ch2 [ch2 [ON| - | - | - | 2 | 2 ch2 | ON
100Hz | ON { ¢chl | ¢chl | ON 1 2 2 - - - cht | ON
chl TkHz | ON | ¢chl | chl | ON 2 1 2 - - chl | ON
G 10kHz | ON | chl | chl | ON 2 2 1 - — - cht | ON
§ V(BOOST) TOOHz | ON |ch2 |ech2 [ON | -~ | = | = | 1 | 2 | 2 |ch2 | ON
© ch2 | 1kHz | ON [ch2 [ ch2 | ON | - - ~ 2 1 2 [ch2 | ON
g OkHz [ON [eh2 Jem JON| - | = [ - [ 2] 2 1 | ch2 | ON
K] T00Hz | ON [ chl [ohl |ON | 38 | 2 | 2 | = | = | - |cht | ON
chl 1kHz | ON | ¢hl | ¢hl | ON 2 3 2 - - - chl | ON
Gueun 10kHz | ON | chl | ¢ch1 | ON 2 2 3 - - ~ | cht | ON
T00Hz | ON [ ch2 | ch2 | ON | - - - 3 2 2 | ch2 | ON
ch2 | TkHz | ON | ¢h2 | ¢ch2 | ON - -~ - 2 3 2 ch2 | ON
10kHz | ON [ ¢h2 | ¢h2 | ON - - - 2 2 3 ch2 | ON
Maximum output voltage chi ON | chl | ¢ch1 | ON 2 2 2 - - -~ | ¢chl | ON
Vom ¢h2 ON | ch2 | ¢ch2 | ON - - - 2 2 2 ch2 | ON
Total harmonic distortion| chl ON | ¢hl | ch? | ON 2 2 2 - - — [ ehl | ON | BOOST :
THD FLam ch2 ON | ch2 | ch2 | ON - - - 2 2 2 [ch2 | ON | SW2 to 4D
Output noise voltage | chi ON | Vno | chl | OFF | 2 2 2 - - - chl | ON | CUT : SW
VNO (FLAT) ch2 |ON[wwo[eh2 JOFF| — [ - [ - [ 2 ] 2] 2 [ch2 | ON ]2 to4®
Channel separation chl ON | ¢hl | ch1 | ON 2 2 2 - - -~ [ chl | ON
Ccs ch2 ON | ¢ch2 [ ch2 | ON - - - 2 2 2 ch2 | ON
Ripple rejection ¢hl ON | HR | ch1 |OFF | 2 2 2 - - - | chl | ON
RR ch2 ON | HR | ch2 | OFF | ~ - ~ 2 2 2 ch2 | ON
Middle point voltage chi ON | VM | VM | OFF - - - - - - chl | ON
VM ch2 ON [ Vm | Vv | OFF | - - - - - — | ¢h2 | ON
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

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

TYPICAL CHARACTERISTICS CIRCUIT CURRENT VS.
THERMAL DERATING SUPPLY VOLTAGE
(MAXIMUM RATING) (7.5V TYPE)
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MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

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

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
VS. OUTPUT VOLTAGE VS. OUTPUT VOLTAGE
@ (7.5V TYPE) @ (8.0V TYPE)
S 100 —rrrrr— £ 100
Q 5 Vee = 7.5V % 5fVee =8V
= 3k=1knz F 3f = ikHz
Z
& 10 & 10 »
£ 5 £ s »
8 3 - 4 E 3
@ ALL CUT g o ALL CUT Y
o Ol EtH el s e s s
Q SEALL BOOSTS { Q  S=ALL BOOST
N i iy ' § HHRe i
g 001 . / g 001 F /
£ 3 < s
- 3 o 3
£ 0001 £ 0001
S 000135001 3501 3510 35100 O 000135001 3501 3510 35100
OUTPUT VOLTAGE Vo (Vrms) OUTPUT VOLTAGE Vo (Vrms)
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
VS. FREQUENCY VS. FREQUENCY
55 (7.5V TYPE) § (9.0V TYPE)
SR I J—— € 10—
[a] Vee = 7.5V [a) FVee = 9V
& 5FVo=-10dBm =  5Fvo=-10dBm
>  SBFALL FLAT >  S[ALL FLAT
9 &
= =
1 0.1
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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)

BOOST

v 4 Ms218L 100k =3 100k 100k
i 4 47k 0.33u 5 cuT +3—3u
i 33 >r-w—| z 3 8 vou
| = — H N &N 4 1
i 1 ' ! S 000p
oo : TR ot + L 10k
: - F3 3 & +
; P b g B vee
i T E ) = 4.7k
vee : 20] [1s] [8] [17] [i6] [15] [1a] [13] [} [11
i H T T
| : 1.2k 12 1.2k
: 20k :
; i ) 65k 66k 65k 47k
PV o M5218L Ra
Lo + 1 4.7k 0.330 85k 85k 85K &7k
E 33u >_"!_MA'__"_' [ ‘D ref
i > - i Rt
i 1062 | {%}La 1.2 12k
] — . 1
a | T R T B I
: ik : 2 3 47k
i | 73] - o .
1715 POSSIBLE 7O TAKE ¢ 5T |8 2 M
IT IS POSSIBLE TO TAKE P = @ 7
OFF EASILY. s F - alF alF - H
e & 8 8 ’°°°f 433k
= > B o Vo2
L 150037
< 100k 100k <§100k 10k
Lodr
fo=[100Hz] [ 1kHz ] [10kHz] Q=08
RESONANCE FREQUENCY fo=1/2n /Ci-Cz-Ri Rz (Hz) Q= J/Ci+Rz/C2+RI
Units Resistance : Q
Capacitance : F
FREQUENCY RESPONSE
+25
+20
+15
8 T et ]
3 +10 NPT N AT TN
3 *S4 x“\ Ny
g . '
- =
2 Pz
& -10 -
d =l N
-15
-20
-25
10 100 1k 10k 100k

FREQUENCY f (H2)
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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 equalizer (Dual channel)

033"
15
sek 1w 100k | Jiook | Tiook 100k Tu
Bk Tuy +18
Vi o—AM—H " 5 e | 3 o Vo1
™ 2 8 1
g S °lt Ly 10k
3 § g +
T & vee
e 5.6
|'2'5] 18] [i7] [ie] [1s [14] [13] [12] [i1

1.2k ? % 1.2k
65k 4Tk 3

65k 65k
) b
56k lu, 65k 65k 65k n
Viz o—AM—— ] ref
R1 -_b
{%}mk {g}u‘k {{%La
1 ol
Ij_l 2] [3]lajsllellzfle] o] ]
- § g 5.6k
Ct « L 1 AN
STINT P? e
AT g F LF
c2 2 §ZI g’. 1500? Ll
e H 0 Vo2
BOOST
I 100k 100k 100k 1oou§ 10k
cuT g8
A (=]
fo=[100Hz| [400Hz] [1.5kHz] .
RESONANCE FREQUENCY fo=1/2n /Ci-C2-Ri-R2 (H2) Q= /Ci+R2/C2: Rt
% 1.0

Units Resistance : Q
Capacitance : F

FREQUENCY RESPONSE
+20
+15
@ +10 - D4R ~
e RO DTTS
+
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2 o re \,< »
(S 2N . ‘<
a
@ _]o /—.‘.~ / \\.I/ N
I’ w - N
-15
-2
010 100 1k 10k 100k
START 10.000Hz STOP 100000.000Hz

FREQUENCY f (Hz)
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MITSUBISHI SOUND PROCESSOR ICs

M5243AP/FP

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

PCB FOR CIRCUIT TESTING
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(TYPICAL APPLICATION EXAMPLE)

(SIMMPLICITY 4-ELEMENT GRAPHIC EQUALIZER)
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