MITSUBISHI SOUND PROCESSOR ICs

| M5289P/FP
Hi-Fi 7-ELEMENT GRAPHIC EQUALIZER IC

DESCRIPTION
The M5289 is a 7-element graphic equalizer IC best suited to Hi-Fi audio systems. It has
a built-in 7-element of transistor-based resonance circuits and an output OP amp.

The IC can be used in compact sets of high-density assemblies, modules, and hybrid ICs.
Its applications cover Hi-Fi stereo sets, portable radio cassette tape players, car audio
systems, music centers, and electronic instruments.

FEATURES

M Low distortion

............. THD = 0.001 %(M5289P), 0.003 % (M5289FP) (typ)
(@f = 1kHz, Flat)

. LOW noise ............................. VNO F'a‘ = 3.5 u vrms(typ)
High pressure proof (Vcc =+ 15V) Outline 20P4(P)
B Dynamic range is large -« Vom = 9.2Vrms(M5289P), 2.54mm pitch 300mil DIP
2.0Vrms(M5289FP) (typ) (6-3mm x 24.0mm x 3.3mm)

M Capable of being driven by single power supply single
power (use GND pin @ for Vcc/2 pin)
M Variable Gv by external resistance

Outline 20P2N-A(FP)

RECOMMENDED OPERATING CONDITIONS (15'%7"‘"‘ pitch 300mil SOP
) .3mm X 12.6mm x 1.8mm)
Supply voltage range:- Vcc, VEe =+ 2 to *+ 158V(4 to 30V)
Rated SUDDIV V0|1age ................................ VCC. VEE =+ 15\/
Rated power dissipation ««-------seerrerereniinen. 1000mW(P)
550mW(FP)

SYSTEM CONFIGURATION

MASTER
INPUT GRAPHIC VOLUME
SELECTOR EQUALIZERS CONTROL
RF TUNER BLOCK }—f M5289F / POWER AMP
— e Epl —{
—0
CD PLAYER BLOCK |— — No—
—o0
M5289P/
I FP —1H
TAPE DECK BLOCK |—
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MITSUBISHI SOUND PROCESSOR ICs
) ' M5289P/FP

Hi-Fi 7-ELEMENT GRAPHIC EQUALIZERIC

PIN CONFIGURATION (TOP VIEW)
BASE1 [1] 2 - vee
NF1 [2] 19 GND
BASE2 [3] ig + vee
NF2(3]  E  [[@ouTPuT
Base3[5| @  [T§INVERTED INPUT
NON-INVERTED
NF3[E] 2 [3 INPUT
Basea[7] ¥  [[GNF7
NF4 (8] 73 BASE?
BASES [9] [ NF6
NF5 [i0) 17] BASES
Outline 20P4(P)
20P2N-A(FP)
NON-
IC INTERNAL BLOCK DIAGRAM INVERTED  INVERTED
- vee GND +Vce  OUTPUT INPUT INPUT NF7  BASE7 NF6  BASEB
43 ) > o)
— - €9 & 14 13 (2 )
10K 1.2k 1242
——AV—F
AMPLIFIER 68k 68k
EQUIVALENT 4Tk !
TO MS220 (FOR 1CH)
|| Re
68k 68k 68k 68k 88k
1.2k
R1 1.2k 1.2k 1.2k 12k |,
L--< )——C)— —‘—‘ —‘———‘— —(t)—%f revive-(BitaSheéfaticom
- BASET BASE2 NF2 BASE3 NF3 BASE4 NF4 BASES  NFS

Unit Resistance: Q




MITSUBISHI SOUND PROCESSOR ICs

M5289P/FP

Hi-Fi 7-ELEMENT GRAPHIC EQUALIZER IC

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

Symbol Parameter Ratings - Unit
Vce Supply voltage 36 (£18) \'%
ILp Load current 50 mA
Pd Power dissipation 1000(P)/ 550(FP) mw
Topr Operating temperature -20 to +75 c
Tstg Storage temperature -55 to +125 C

ELECTRICAL CHARACTERISTICS (Ta=25%C, Vcc =+ 15V (M5289P),+ 9V (M5289FP), unless otherwise noted)

- Limits ’
Symbol Parameter Test conditions = a3 | Min Tvo Max Unit
- o Vce = + 9V _ 4.4 68| 1085
lce Circuit current Vin=0 Voo =15V 3] 178 245 mA
Gv (FLAD Flat Vin = — 10dBm 1k -30| -05| +1.8]| dB
61.7 751 105{ 131
156 75| 105} 131
412 75! 105} 131
Vin = — 10dB
Gv(soosT) Boost | o (';';B 1.08< | 75| 105] 13.1] dB
0 (FLaD = 225k 75| 105] 13.1
6.17k 75 105 13.1
Voltage gain 15.6k 75 105 13.1
61.7 -13.1}]-105( -75
166 -13.1{-105| -75
412 -131]-105[ -75
Vin =- 1 B
Gv (eun Cut v od &;B 108k [-13.1]-105] -7.5| dB
0 (FLaD = 220k [-131|-105] - 75
617k 1 -13.1|-105| -75
166k [-13.1]1-105| -75
) M5289P 67| 92| -
= [+)
Vom Maximum output voltage THD=1% M5289FP 1k 12 5o = Vrms
L . _ M5289P - 0.001| 0.05
THD Total harmonic distortion Vo = 1Vrms M5239FP Tk — 0003 01 %
VNo QOutput noise voltage Input short BM : 10Hz to 30kHz flat - 35 13.0|uVmms
* Single power source VCC =+ 9V is standard for M5289FP because the power dissipation is limited to 550mW.
TYPICAL CHARACTERISTICS
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HI-Fi 7-ELEMENT GRAPHIC EQUALIZER IC

OUTPUT NOISE VOLTAGE VS. OUTPUT NOISE VOLTAGE VS.
= SUPPLY VOLTAGE = AMBIENT TEMPERATURE
E  “ORPUT SHORT £ O
> I | > Veec = x 15V
= WB : 10Hz to 30kHz | 5 INPUT SHORT
a ALL BOOST S
| > 40}WB: 10Hz to 30kHz
g 30 = ] |
> P > t
i e w e ALL BOOST
G} Q 30
Z L~ b
5 20 = 5
o v o]
> > 20
] 0
S 10 ALL CUT S ALL cuUT
Zz |t Z 10 —
= ALL FLAT—] = ALL FLAT
5 ALL FLA 5 FLAT | |
E o L1 1 E o [
3 0 5  £10 =15 *20 3 ~20 0 25 50 75
SUPPLY VOLTAGE Vee (V) AMBIENT TEMPERATURE Ta (C)
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
g VS. OUTPUT VOLTAGE @ VS. OUTPUT VOLTAGE
S T S
o FVee = 9V 2 Vee = £ 15V ..
Fo3ff= ki AR F o 03[f=1khz A
Z AT L 4 [REA i
S O ETT B0OS] = 0 ATT BOOST, —7
& 0.03 S 003
= =
@ 1] N
3 001}ALL CUT 3 001 }ALL CUT
o HH = o H
2 0.003 7 Z0.003
3 ALL ELAT
20,001 [AkL FEAT 20001 4
< <
T b g
2 2
£0.0001 £0.0000
o001 0103 1.0 3 100 o 00t 0103 1.0 3 100
OUTPUT VOLTAGE Vo (Vrms) OUTPUT VOLTAGE Vo (Vrms)
FREQUENCY CHARACTERISTIC
+15
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10 BOOST Vo = — 10dBm = 0dB
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M5289P/FP

Hi-Fi 7-ELEMENT GRAPHIC EQUALIZER IC

APPLICATION EXAMPLE

OUTPUT Vo
10k
— =} ’J"
-Vce GND + Vce
w] o] Fe [ G (5 [ [ [ [
}410" 10k 1.2k 68k1.2k3 :o%
] 47k %
g ) oo 68k 68k 68k
Ry r(%—*
1.2k ¥ 1.2 ? 1.2k T 1.2
\‘I| (2] \? H“J [sT eI 7] Te] ]
INPUT ViN
+ C A iR A4 1 1
33u il> Toossu To.ozu To.om Tagoop 1800p 680p 2700
L Lo o o
A7 1.2u T0.47u 0.18u 0.0681u T 0.033n T 0012y T 47QOp
BOOST
N

fo= | 617z | [ 156Hz | | 2120z | [ 108z | [ 2200+ | [617kHz | [ 156kH2

1 Units Resistance : Q
RESONANCE FREQUENCY fo=—— o (1 : .
2nYCr-C2-Ri - Rz Capacitance : F

1. M5289FP
Maximum rating of power dissipation Ps for M5289FP is
550mW. We recommend that you take notice of thermal
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deration well for your application.



