UNISONIC TECHNOLOGIES CO., LTD

LAG665F LINEAR INTEGRATED CIRCUIT

IC FOR HEADPHONE
STEREOS

B DESCRIPTION

The LAG665 is a monolithic integrated circuit, designed for ,lmffi
was use in headphone stereos, and incorporates dual preamp, \.@“‘"
power amp, electronic VR and motor control circuits.

It can be used in a simple circuit configuration which requires
very few external components.

SOP-28

B FEATURES

*1-Chip stereo tape recorder with motor speed controller.
*Operating supply voltage range: Vcc=2~5V
*Good volume control

B ORDERING INFORMATION

Ordering Number Package Packing
LAG665FG-S28-R SOP-28 Tape Reel

LAG665FG-S28-R
(1)Packing Type (1) R: Tape Reel
(2)Package Type (2) S28: SOP-28
(3)Green Package (3) G: Halogen Free and Lead Free
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LAG665F

LINEAR INTEGRATED CIRCUIT

B PIN CONFIGURATION

VBepre |I E GNDpre
1IN+ [2] 27] 2 IN+
1IN- [3] [26] 2 IN-
1 NFpre [ 4] [25] 2 NFere
10UTpre [5] [24] 2 OUTeee
ATT1 [6 | 23] ATT 2
CONyo, [7] [22] PREok
Vrer [8] [21] Veorre
10UTe [9 ] 120] Vecc
GNDp [10] [19] 20UTe
Vee [11] [18] MOore
GNDyp [12] [17] Veewo
Veon [13] [16] CON;
MOoy [14] [15] CONs
B PIN FUNCTION DESCRIPTIONS
PIN NO. SYMBOL DESCRIPTION
1 VBpRre Pre Amp Bias Voltage
2 1IN+ Channel 1 “+” Input
3 1IN - Channel 1 “-” Input
4 1 NFpRre Feedback 1
5 1 OUTere Pre Amp Output 1
6 ATT 1 Attenuator 1
7 CONvoL Volume Control
8 VRer Reference Voltage
9 1 OUTp Power Amp Output 1
10 GNDp Power GND
11 Vep Power Amp Bias Voltage
12 GNDwp Motor GND
13 Veon Motor Control Voltage
14 MOon Motor Forced Start
15 CONs Speed Control
16 CON+t Torqul Control
17 Veemo Motor Power Control
18 MOorr Motor Forced Stop
19 2 OUTp Power Amp Output 2
20 Vce Supply Voltage
21 Vccpre Supply Voltage
22 PREorr Pre Amp Off
23 ATT 2 Attenuator 2
24 2 OUTpre Pre Amp Qutput 2
25 2 NFpre Feedback 2
26 2 IN- Channel 2 “-” Input
27 2 IN+ Channel 2 “+” Input
28 GNDere Pre GND
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LAG665F

m  BLOCK DIAGRAM

LINEAR INTEGRATED CIRCUIT
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LAG665F

LINEAR INTEGRATED CIRCUIT

B  ABSOLUTE MAXIMUM RATINGS (Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee -0.3~+7.5 V
Power Dissipation Pp 450 mW
Operating Voltage Vop 2~5 \Y
Operating Temperature Torr -20~+65 °C
Storage Temperature Tste -40~+125 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.

Absolute maximum ratings are stress ratings only and functional device operation is not implied.

B ELECTRICAL CHARACTERISTICS (Vcc=6V,Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP [ MAX | UNIT

Supply Current lcc Vin=0V, Iu=0mA 18 25 mA
PRE-AMPLIFIER (Vcc=3.0V, f=1kHz)

Open Loop Gain Gvo Vo=-10dBm, R =0 72 dB
Close Loop Gain Gve Vo=-10dBm 40 42 44 dB
Maximum Output Voltage Vowm THD=10% 0.45 0.6 VRrus
Total Harmonic Distortion THD Vour=400mVgrms 0.05 0.5 %
Output Noise Voltage Von \B{gl_:&(li (32;)2‘(5";) 150 | 300 | pVrwms
Input Impedance ZIN Vour =-10dBm 18 22 kQ
Cross Talk between CH CT Rg=2.2k, Vout=-10dBm 30 dB
Output Voltage when Pre-Off Vo orr  [ViIN=100mVRms -50 dB
Output Impedance when Pre-Off Ro ofFf 10 kQ
Input Impedance when Pre-Off R oFF 10 KQ
Attenuator (Vcc=3.0V, f=1kHz, R .=16Q)

Maximum Input Voltage V| Max 0.2 VRuvs
Maximum Attenuation Va max  |Vcont=Min 66 dB
Attenuation Error VAERR Vcont=Max 0 dB
Input Impedance Zia 15 20 kQ
Control Ternimal Input Impedance Zicot 100 kQ
Power Amplifier (Vcc=3.0V, f=1kHz, R.=16Q)

Voltage Gain GV Pour=5mW 26 28 30 dB
Channel Voltage Difference AGV Vcont=Max 0 3 dB
Maximum Output Power | Pom 1 THD=10%, R =32Q 20 28 mwW
Maximum Output Power Il Powm 2 THD=10%, R.=16Q 30 mW
Total Harmonic Distortion THD Pour=5mW 0.2 2 %
Cross Talk between CH Cr Pour=5mW 20 30 dB
Output Noise Voltage Von Re=2.2K, Vcont=Min 0.25 1.0 |mVgrus
Ripple Rejection RR Vcc=3V, 100Hz, 100mVp-p 34 40 dB
Pre + Pulse Boost + Power Noise VnTO Vin=0V, Rg=2.2k, Vcont=Max 6 9 mMVRus
UNISONIC TECHNOLOGIES CO.,, LTD 4 0of 8
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LAG665F

LINEAR INTEGRATED CIRCUIT

B ELECTRICAL CHARACTERISTICS (Vcc=6V,Ta=25°C, unless otherwise specified)

PARAMETER | symBoL |  TESTcoNnDITIONS | mIN | TYP | MAX | UNIT
Motor Comtrol (Vcc=3V, Iv=100mA)
Current Consumption IMC 3 5 mA
Starting Current IMS 500 mA
Reference Voltage VREF Pin 15~Pin 16 0.72 0.8 0.87 \
Reference Voltage Change | Vrer 1 [Vcc=2.1~5V (Note) 0.05 %/V
Reference Voltage Change |l VRer 2 IM=25~250mA 0.01 Y%/mA
Reference Voltage Change I Vrer 3 |Ta=-10~50°C 0.01 %l/°C
Current Factor K 32 38 43
Current Factor Change | K1 Vcc=2.1~5V 0.5 %IV
Current Factor Change |l K2 IM=25~250mA 0.05 Y%/mA
Current Factor Change |l K3 Ta=-10~50°C 0.02 %/°C
Saturation Voltage at Forced ON VcEsa IM=200mA, Pin 14=Vcc 0.6 \Y
Input Impedance at Forced ON Pin Rion 5.6 KQ
Leakage Current at Forced OFF IML 200 pA
Input Impedance at Forced OFF Pin Ricon 33 KQ
Note: Voltage across pins 13 and 19 (motor pins) fluctuates.
UNISONIC TECHNOLOGIES CO,, LTD 50f 8
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LAG665F LINEAR INTEGRATED CIRCUIT

B TEST CIRCUIT
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LAG665F

LINEAR INTEGRATED CIRCUIT

B  SWITCH MATRIX

SW No. TEST CONDITION
ITEM SYMBOL 1 9 3.3 4 5 6 7 8 9 | 10| 11 Vce=3V, f=1kHz,
R.=16Q
IAMP
Supply Current lcc c c a b b a b b b a a [[mv=0mA, Vr=max
Close Loop Gain Gyve b b b b b a b b b a a [Vo=-10dBM
Maximum Output Vou | b | b | b |b|lblalb|b|b]|ala[THD=10%
\Voltage
ITotal Harmonic
. . THD b b b b b a b b b a a [MNo=400mV
Distortion
\?g’lttzzte'\'o'se Vou | c|lc| b |b|lblalb|b|bl|ala BPF(@20~30kHz)
SE’SS Talk between Cr |be|lcb| b |b|b|lalb|b|b|ala xz;_zfg‘ d"é\lcl
Output Voltagewhen |\ "\ vl v | b | a|b|a|b|blb|lala Va=100mvas
Preamp Off -
Attenuator
i 028 [ [0 [0 [ o [o o a]o]o[o]a]a i
Difference in Vo
\Maximum output when
. Va_max a a a a b a b b b a a [Vr=max. and output
Attenuation -
\voltage when
Vr=min
Power AMP
\Voltage Gain GV a a a a b a b b b a a |Pour=5mV
Channel output
Channel Voltage AGV a a a a b a b b b a a (difference atp
Difference
Vr=max
l;ﬂ:x:;l:m Output Pom 1 a | a a alb|b|lal|b|b]|ala ?IL-I_S=21QO%
gj\,}glﬂm Output Powm 2 a a a a b a b b b a a ?IL-IIZ:S?O%
T.otal harmor.uc THD a a a a b a b b b a a [Pour=5mwW
distortion ratio
PoUT=5mW
Crosstalk between measured with
Cr alc | cla a a b a b b b a a [channels swapped
channels
output voltage when
Vr=min
Output noise voltage Vi c c a b b a b b b a a |[Vr=min
Ripple Rejection RR c c b a b a b b b a b [Vr=max
Pre+power noise VNTO c c a b b a b b b a a |Vr=max
Consumption current Imc c c a a b a b a b a a [Im=0mA
Startup current Ims c c a a b a b a b b a
Reference voltage VREF c c a a b a b a b a a I=100mA
(15~16 Pin)
Reference voltage Iu=100mA,
fluctuation | VREF1 c c a a b a b a b a a [MNcc=2.1~5.0V
(13~17 Pin)
Reference voltage Vcc=3.0V,
fluctuation Il ’ VRer | ¢ c ] @ jajbjiajbiajbilalal o5 o50ma
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LAG665F LINEAR INTEGRATED CIRCUIT

B SWITCH MATRIX (Cont.)

SW No. TEST CONDITION

ITEM SYMBOL Vce=3V,
’ fosc=1 kHZ, RL=1 6Q

Output voltage on

Vcesa c c a a a a b a b a a [Iv=200mA
forced on
Leakage current on IML c c a a b a b a a b a
forced off

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate
and reliable and may be changed without notice.
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