BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1313HA

LOW NOISE DUAL PREAMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The uPC1313HA is a silicon monalithic integrated circuit and a low noise dual preamplifier with ALC (Automatic Level
Control} circuit designed for record and play-back amplifier of stereo portable cassette tape-recorder. Its major features are
iow noise, low distortion, high gain, large dynamic range and wide supply range.

Qutline is a 9-lead single in-line plastic package, for small mounting space on P.C. Board.

FEATURES
® Very fow seated height : 572 mm MAX.
@ High cpen loop gain : Ayp =90dB TYP. (f=1kHz)
® Low naise U Viin = 1.3 4V TYP. (Rg = 2.2 k{2 NAB)
& Low distortion : THD=0.05%TYP. (Vo =03V)
® Large dynamic range : Vom =1.8VTYP. (THD=1%)
BLOCK DIAGRAM CONNECTION DIAGRAM

L PIN No. ELECTRICAL CONNECTION
1 Negative feed back 1

A | oz e
3 ; Output 1 o
] % 4 Ao
[ r_é S o Srowed ]
6
7

TRl Gl & G Gl Ul GBI PowerSueoly .
: Qutput 2
8 : nput 2

9 | Negative feed back 2
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ABSOLUTE MAXIMUM RATINGS (T, = 25 °C)

Supply Voltage Vee 15 A

Package Dissipation Pp 300" mw

Operating Temperature Topt —20 to +75 °c

Storage Temnperature Tstg —40 to +125 °c
*Ty=75°C

RECOMMENDED OPERATING CONDITIONS (T, =25 °C)

Supply Voltage Range Vee 4015 Vv (PLAY}
Vee 751015 v (REC. at Application Circuit 1)
Vee 6.5t0 15 Vv (REC. at Application Circuit 2)
Vee 501015 \ (REC. at Apptication Circuit 3)
Voltage Gain Ay 46 MIN. dB {(NAB)
Ay 40 MIN, dB8 (FLAT)

ELECTRICAL CHARACTERISTICS (T, = 26 °C, Vge =9 V, £ = 1 kHz, R = 10 k{2 NAB)

T T
CHARACTERISTIC iSYMBOL MIN. TYP. \ MAX, | UNIT {TEST CIRCUIT TEST CONDITIONS

7 Quiescent Current | icc 25 4 ;6 i mA (1)
— e TSR SO, -
Open Laop Voltage Gain “ Ay . 80 90 | d8 {n i
A [ | e i ; .- N i -
Vottage Gain i Ay ! 46 dB (2} i Vp=03V
- . S . i - R i b e ; PSSP B
Maximum Output Voltage i Vom A\ {2) P THD=1%
e IR N i ]
. . i Vp = 0.3 V with 400 pF and
Total Harmonic Distortion | THD % 12 0 kHz 4 oF
Input Impedance R; | k& (2)
Equivalent Input Noise Voltage Vhin Lowvod (3) RG =22k
e RN . e e e ]
Vo =1V, (The other channel
T
Cross Talk C dB (4} Vin = 0. Rg = 2.2kQ)
ALC Balance AVare dB
ALC THD THDALC %
N SN SR i P e et e e et e e e
1 =
ALC L ALC a8 (5) i from Vi, 70 dBV ta become

] | THD=10%
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TEST CIRCUITS

(1) icc. Avp test circuit {2} Ay, VoM. THD, Z;, test circuit (for CH1)

RG=
600 O V.V, ) RL= 3
+ 10 k(b
CNFZR 470 |220 kO l
{3} Vpip tast circuit {for CH1) (4} Cross talk, Channel balance test circuit

Rg=22 k0 220 #F VEC=8 YV RL=10 kD

RL=10 kQ

NOTE 1: External components of the iC are the same as the test
cireuit (2},
: Cross talk procedure
Switch position SW.1 —~ 2, SW.2~ 1,20 log V2/Ve1
Switch pasition SW.1 — 1, SW.2 — 2, 20 log V1/Vo2
3: Channel balance
Switch position SW.1 — 2, SW.2 ~ 2, 20 log V1/Vg2

Ay f=1 kHz

N

(5) THDALC. ALC test circuit {for CHT) {6) ALC balance test circuit

220 48 VEO=8Y R =10 ko
O

VoC=8 ¥ P
220 oF
————QO Vo1
33 .4 1 ko
Vo2
- RL=10 kQ
22
“F (9
220 kQ RG " 21 me
NOTE 1: External components of the IC are the same as test

™7 circuit (S).
2: ALCbalance: 20 iog Vo1/Ve2

319



#PC1313HA

APPLICATION CIRCUIT 1 (Ve =7.5t0 15 V)

1 ke

158202

R

SW1 to 5. PLAY BACK POSITION
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APPLICATION CIRCUT 2 (Ve =6.510 16 V)

47 uF
{7

0015 4F © 5wy

I vee
i 220 4

47 kn .
D_JV‘ L33 4F 10 ko
N
N
1 kn
22
- 185202
1M
SWx
1 k0
3.3 4F
47 ka 10 kO
;E 300 pF
o Swg

SW1 tg 5,PLAY BACK POSITION
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APPLICATION CIRCUIT 3 (5.0 V to 15 V)

T3300uF

0033 F ©

100 kO

SW3

D_d.? k2
SwWi

185202> 4

47 ka
(5}
;E 300 pF :;;
100 k@
A A
33k
330 |
- 0033 5 o SWe
100 uF
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TYPICAL PCB

(COPPER SIDE)

ALC SW
-

v G G
o .
oun é OUT2
PR sw, O P/R SWy

ISVH @é 0

L.R%n )

N\ PC1313HA~"

O 91 0

@
D@J) 0.,
L&L Crege * O]
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TYPICAL CHARACTERISTICS (T, =25 °C)

VO - Output Voltage Vrm s,

Ayo-—Open Loop Gain -dB

324

Vnin - Equivalent input Noise Voitage - uV

OUTPUT VOLTAGE vs. INPUT VOLTAGE

t Frequency - Hz

CESTS Hfivog 8 v
: H APPLICATION
: ] CIRCUIT2  NAB
:
\ I ) ‘,l
10 +
; T AR
[ SHES T IR N
& /7
TTSA
A .
1 / ,m“\
~ A
01 + e
t 3
d
i
v A
0.01 ;
0.01 0.3 . 10
Vin -Input Voltage-Vr m.s,
OFEN AND CLOSED LOOP GAIN vs.
FREQUENCY
1o PN VeGB80 vV
SN APPLICATION
100 7N CIRCUIT2
r ‘ Sl F
$ o]
m [ T
?
3
3 ;
a \\
g
S i Aol |
o
Q }
3 it Y
Q i J
> i
z 1
1 (NAB)
-
-HH] I
10 k 100 k

EQUIVARENT INPUT VOLTAGE vs.
INPUT RESISTANCE

10 T
| voo=8V
e 1 APPLICATION
8 ; ; CIRCUIT2
20 kHz LPF on
— ! T T
iy | H
! | |
4 —eem + w-H
y
i - b b - ol
-
2 =2
ey
s 4 - !
o L i |
100 1k 10 k 100 k

RgG - input Voitage--Q

THD-Total Harmenic Distortion - %

CT--Cross Tatk—-dB

Ton On time- s

TOTAL HARMONIC DISTORTION va.
OUTPUT VOLTAGE

t : Fvec-8 v
— 1 t]] APPLICATION
s CIRCLIT2
03 : ; -
' 30 kHz LPF on
- H e e
o1 - L ;
T
0.03 b
001 i
I’ ¥
7
0.003 ;
1
: |
0.001 SRR il
001 003 01 03 10 30 10
Yo~-Output Voltage Ve m 5.
CROSS TALK vs. FREQUENCY
i ; ; vee:3 Vv
oL Ll Lol APPLICATION
CIRCUIT2
- ' Il
20 L
i
: 1
- 40 ; :
= 4
60 e, ¥ =22 kQ ‘
L h
80 } }
-100 - -
i Bl
10 100 1k 10 k 100 k
f--Frequency — Mz
ON TIME vs. NF CAPACITOR
20 :
[vec=9 ¥
| APPLICATION
CIRCUIT1
RNF—330 k
NAB
S Ripple Filter
. 6pin 2400 9V
— ~—
; % 220
1.0 4
i
[ // -
| L
0 50 100

CNF~NF Capacitor - o
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THD--Total Harmonic Distorsion—%

CT--Cross Talk dB

TOTAL HARMONIC DISTORTION, OPEN LOOP GAIN,

SUPFLY VOLTAGE REJECTION RATIO,
CHRCUIT CURRENT vs. SUPPLY VOLTAGE

0.02r 100r 507 10 T
{ { [ L ! ’ADO(V0=03Vr_m.s
e
g [ R R
80F & 40} - S S
- = 8 T 1 rest circurT
i
o o s i i
h - 3
< 2 o
S 60} § 30+¢
a g 5
-1 e i
ook 1o 1S L[ S -
i oo = i
g i3 3 ce (o signa)
40135 2045 4 - 0.2 Vr
> © T Hz.Vripple
5 > o P R (rpple =100 .;W:,z.z W)
$ 12 18 b . It
< 3 — H i I
Do T i — T
2f, 10f  2b—e et S THD (20 =03 Yy .6 )~
£ T \
i,; -
ol oL ol foed
O 13 15
Ve~ Suppiy Voltage-V
CROSS TALK, TOTAL HARMONIC
DISTORTION, QUTPUT VOLTAGE vs,
INPUT VOLTAGE
r 20 - 20 T ,
! | APPLICATION CIRCUIT]
18 e 1 REC
| Voo B V. fu1 kHz
° ; .
ol ¥ s =20 e e
s 3 |
€ 14r v
3 &
~20f B 12} &
o 3
£ >
o
g5
P ool
~40p ; o8r 3
3 osf £
I
Q
«sor— Z o4
02
80 - o
~100 80 - 60 - 40 20 o
Vin—Input Voltage-dBvV
TOTAL HARMONIC DISTORTION,
OUTPUT VOLTAGE vs. INPUT VOLTAGE
o .
20p v I T T APPLICATION
L .4 CIRCUIT3
N . REC
® | L
L L e S . foofemmd VEE TS0V
5 > P L N e
5 8 N R S S S —*”"17"
é b & i ‘l i |
12 ™ o
9 % !
£
(=3
E 3
s o
T os8F 5-10
& &
e
2
Z o4} -20
ot 30

-80 - 60 - 40 - 20
Vin- Input Voltage - dBV

0.02

ﬂﬂ

.01

THD--Total Harmonic Distortion

®
=3

l
g

Ay~ Open Loop Gain-dB

3

THD - Total Harmonic Distortion —%

TOTAL HARMONIC DISTORTION,
OPEN LOOP GAIN, CIRCUIT CURRENT
vs. AMBIENT TEMPERATURE

VO~ Output Voltage—dBV

I I T T LT T
t ‘- LAY (=1 ) ]
| H
i
L T
< L ' T TESTCIRCUIT |
E " H T
€ i ‘ 1
e uRBEN NN
3 | b
N ) I
34 & ec- g5 .,)—4‘-—7
8 T
© ! :
\____L_,// ‘ec Mo~
: rTHD {(v0=0.3 Vrms) 1 T4 v—
|
b H ]
T 1
° . i L
[ 20 40 &0 80
Ta-Ambient Temperature—C
TOTAL HARMONIC DISTORTION,
OUTPUT VOLTAGE vs, INPUT VOLTAGE
+20 — T
’F r i I APPLICATION CIRCUIT2
" REC.
i Vo =65V, f=1kHz
=10 [-»- ey ]
i
o J
Q
10
20 + F—

-20 4
Vin--input Voltage -dBV
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9PIN PLASTIC SLIM SIP

A
1 =)
vy
il
z - C
~+Fo] G @
P9HA-254B
NOTE |TEM © MILLIMETERS INCHES |
Each lead centerline is located within 0.26 mm t
{0.01 inch) of its true position (T.P.) at maxi- A 2286 MaX 09
mum material conlition c 1.1 MIN 3043 MIN.
F 0.5'°" 0.02°88% ‘
G 025 001 i
- BT
o 127 MAX | 005 max.
K 051 MIN 002 MIN.
m 508 MAX. | 02 wMax.
a 575 MAX. | 0227 MAX.
u 15 MAX 0089 MAX.
v | ozsEw ) o018
v azes | oweem
z 11 mN | oossmn
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The uPC1313HA is a dual preamplifier in a new 9-pin slim S{P (Single In-line Package), with ALC (Automatic
Level Control) circuit, and designed as two channels recording or playback amplifier for a portable cassette tape
recorder.

The uPC1313HA has high voltage gain, low noise, low distortion, high output voltage and stable characteristics
in wide supply voltage range.

High resistance as a value of feedback resistor can be used so that excellent playback characteristics can be
performed with smaller capacitance.

1. FEATURES
® Very low seated height o 5.72 mm MAX.
® High open loop gain © Ayp =90dB TYP. {f=1kHz)
® [ ow noise Viin = 1.3V TYP. (Rg =22 k2 NAB)
® [ow distortion : THD=0.05%TYP. (Vg =0.3V)
® {arge dynamic range  Vom =18V TYP (THD=1 %)
2. BLOCK DIAGRAM 3. CONNECTION DIAGRAM

-
ELECTRICAL CONNECTIQN :

Negative feedback 1

Input 1

B 3 N Y .
H Ground ]
A e
T T2] [ [T [5T 16l 7] 18] 12 7 owwwz
; B InpuxQ_ ]
v [ 9 Negative feedback 2
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4. PACKAGE DIMENSIONS

9PIN PLASTIC SLIM SIP

| ®

—

'W [N Uﬂy

Hr @l c @

NOTE

Each lead centerline is located within 0.25 mm
{0.01 inch} of its true position (T.P.) at maxi-
mum material condition.

R

328

MILLIMETERS

1.27 MAX.
051 MIN
5.08 MAX

P9HA-2548

0.043 MiN.

T o0z

001

o
T005 MAX.
T 002 MIN.
o2 max
Cogrsm ]

0.227 MAX
0.059 MAX

- 0.01 Ra

0.126°°%

0043 MIN

[
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5. EQIVALENT CIRCUIT

ouT 1
‘ . {®Vee
Pms R Qs
Ryo3 Ri07 11
G104 1107 Jg, 09 R115
A Qo2 > | }\ 0114 3 As L
112 :14 © a Ay
- 3R R
NE 1 ¢n D101 357 g Qs 8 2
102 111 ayfe,
: 10547 g "\ 10T 4 AT} W ag A
H: 8
v Q113 IN
Q D13
IN1 1030”7 Q6] R a6 Az 13
Qo) | el (D12} gl $7198 £R10 U6 %
32|c3 2n = 30103 Re jLGND
\L o ja 104 2 o @

eR203 R2p7 3R209 $R211 -
Q204 2207 0209 §reme
L G202 P, = Q214
Q
5‘ K0215
Q214
C
g 201,
0213
R214 Q216
n] $FR208 $R210
m& ¥.0203

C?)OUTZ
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6. CHARACTERISTICS

6.1 ABSOLUTE MAXIMUM RATINGS (T, = 25 °C})

Supply Voltage
Package Dissipation
Operating Temperature
Storage Temperature

Vee 15

o 300

Topt —20to+75

Tseg ~40 to +125
*Ta=75°C

6.2 RECOMMENDED OPERATING CONDITIONS (T3 = 25 °C)

Supply Voitage Range

Voltage Gain

Vee 41015
Vece 751015
Vee 6.5 to 15
Vee 50t 15
Ay 46 MIN,
Ay 40 MIN.

\
v
A
v
dB
dB8

(PLAY)

(REC. at Application Circuit 1}
(REC., at Application Circuit 2}
{REC. at Application Circuit 3)
(NAB)

(FLAT)

6.3 ELECTRICAL CHARACTERISTICS (T3 =25 °C, Voo =9V, f = 1 kHz, R = 10 k§2 NAB)
! ! ! [ TesT

_ﬁ»ﬂCEéi/VRSzEWR\STICS r i SYMBOL ; MIN, [TYP. MAX. | UNIT 'CIRCU|T L TEST(;ONDITIONS

| Quiescent Current ! lcc. B

Open Lcop Voltage Gam

Vonage Gam

Maanum Ou(put \(onage \/ OM
Total Harmanic Distortion THD
lmpm Impedance Ri

Equuvalent lnput NJISe Voltage an

Cross Talk cT
ALC Baiance ' AVaLe
| ALC THD THOALC
ALC | aLc

1)

Vo =03V thh 400 Hz HPF and
30 kHz LPF
S —

A= 22m

VO‘ 1 V (The ather channel
Vin=0,Rg=22ka)
Vin = —50 dav

Vin = ~50 day

I ¥fom Vin = ~70dBV 1o become |
) THD=10%
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6.4 TEST CIRCUITS
{1} lgc. Ayo test circuit

o Vce=8V

RG=
600 0

+

CnFz 470 |220 k'O KO

(3) Vyin test circuit (for CH1)

{2) Ay, Vom. THD, Z;, test circuit (for CH1)

c Veo=8V

{4} Cross talk, Channel balance test circuit

8v RG=22 ko 220 4 VCC=8 V RL=10 k)
4.7 k0 Vo1
o
7
R =10 kﬂl 500 oF 02
v @ @ R =10 k@
NOTE 1. External components of the {C are the same as the test
Ay 1=1 kHz . .
circuit (2).
2: Cross talk procedure
Switch position SW.1 —> 2, SW.2 > 1,20 tog V42/Vas
Switch position SW.1 = 1, SW.2 > 2,20 log V41/Ve2
3: Channel balance
Switch position SW.1 -2, SW.2 > 2. 20 log Vg1 /Vo2
{5} THD4 . ALC test circuit (for CH1) (6) ALC balance test circuit
220 & Vee=8 Y R =10 kn
3 O
veo=8 V ’;7
——O VY01
33 4F 1k
% 1 voz
¢ RL=10 kO
22
7L @
1 M@

k€l

NOTE 1: External components of the IC are the same
as test circuit (5).

2: ALC balance: 20109 Vy1/Vo32
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7. EXTERNAL PARTS AND CHARACTERISTICS

MA—

N

o SWa

+

SWi.s, PLAY BACK POSITION

Fig. 1 Typical Application Cireuit
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Table 1. External Parts and Characteristics

Parts 1 Influence
Purpose M —
No. Smaller than TYP, [ Larger than TYP
Cq Resonance Sellect according to head coil
Cz | Coupling Bad tow Frequency responce I
Ry | Ay adjustment Not available at Ay <40 dB
R .
R2 Output DC voitage adjustment | Low Vg Low Vom
C3 NAB characteristic adjustment ; Out of NAB characteristic Qut of NAB characteristic
3
Cyq Couphng Bad |ow frequency response
Rg | Load Low VOM
Ry ALC range adjustment ! Narrow ALC range : Increase noise
Cg Phase compensallon < Osmllatlon Bad hlgh frequency response
I Wiy R e T ]
Re ALC attack time adjustmem Short attack tlme Long attack time
c ALC attack time and recovery | Short attack and recovery Long attack and recovery
6 time adjustment time time
Ry | ALC recovery tirne adjustment | Short recovery time | Long recovery time
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8. GUIDES FOR USAGE

8.1

OUTPUT DC VOLTAGE ADJUSTMENT

QOutput DC votage (Vppc! is adjusted by the voltage drop in Rp + Rg, and is kept constantly against the
change of supply voltage. Qutput maximurmn voltage (Vo) is determined by output DC voltage,

The relation among supply voltage (Vee), output OC voltage and output maximum voitage is shown in the
Figure 2.

Vope = (Rz+ Rglx InF
Ine = 3.5t0 10 x 107 (A) (NF Terminal Sink Current}
Vne = 1L.25 TYP. (V) (NF Terminal DC Voltage)

When (Visa: — Vope) <{Vope Vsat!
Vom is (Vigar — Vooe) /ﬁ

When (Vygat — Vooe) ~ (Yooc — Vasat)
Vom is (Vope — Vosatd /V 2

Visat . Upper Saturation Voltage + Ve — 1V
V.sat © Lower Saturation Voltage = 0.2 V

The relation between Vope and Ry + Ry is shown Figure 4. Figure 5 shows thermal characteristic of Vopc.
It is necessary to adjust the value of Ro + R3 according to ampient temperature range, minimum supply volt-
age, and Vo required.

334
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Viggt == — -7~ -~ T -
Vosat " T
Fig.2 The Relation among Fig.3  The Relation among

Vee, Vooc and Vom Vope. VNF and e
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14 T
. I REEN
12 L
+
z ( s
2 [ & bt
3 o qooc’ ) é
EL S B A R Ty, S
Lo AT
- o !
a0 il
P vooc 5
2.0 R }
s a R ——r ﬁ —
\ | |
200 400 600 800 1000

Rz + R3 (x2)

Fig.4 Rg + R3vs. Vopc

8.2 PLAYBACK CHARACTERISTICS

Table 2 shows time constant specified by NAB.

Table 2. Time Constant

Ro+ Rz (kf2)

Fig. 5  Thermal Characteristic of Vope

T osems k  ar50m)s
Cs (A2 + R3) | 3180 ps 1 590 us
C3 - Ry |' 90 us j 120 ps

The valtage gain of playback mode is adjusted by C3, Ry, Rz and Ry. The value of Ry + Ry is already deter-

mined in chapter 7.1.

In a negative feedback circuit shown in the right, its voitage
gain is approximately

Ay = Z/Ry
uPC1313HA’s voltage gain can be adjusted in the above equation.

And uPC1313HA can’t be used less than 40 dB in high frequency

due to a oscillation. So adjust its voitage gain at 1 kHz more than
46 dB.

CQ‘L

Low frequency roll off {f| } 1s influenced by the coupling capacitor (C2).

fL = (2nCo Ry )

Also Cy and Ry + Rg influence rising time when power supply switch is turn on. (Refer to Table 1).
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8.3 RECORDING CHARACTERISTICS

By removing C» in the circuit shown in Fig. 1. uPC1313HA operates as a flat amplifier. In this case its voltage
gain is
Avrec) = (Rg + Rg) / Ry

Sellect the value of Ry to adjust its voltage gain.

ALC circuit devides the input signal to the amplifier stage with external resistor Rg and conductance of ALC
output circuit, Tke control signal of ALC circuit is obtained by rectifying output signal of amplifier stage. As the
ALC control voltage the rectified voltage is required in the range of about 0.8 V to 1.4 V. (Refer to Fig. 6)

When uPC1313HA is used in a low supply voltage uPC1313HA can’t provide enough output signal to control
ALC circuit. In this case use the voltage doubling rectifier shown in application circuit 3. The attack-time is
adjusted by Cg and Rg and the recovery-time is adjusted by Cg and Ry//Ri{4}). (Ri{4}): Input Impedance of
4 pin}.

Also Cg is required to keep the stability against oscillation. 3 300 pF as its value is recommended.

R, = 4.7 kS |

o
3,00

2,92
2,087

Reduction Levet (dB)

T
\

1

0 05 1.0 15 2.0 25
ALC Contral Voltage (V)

Fig. 6 Reduction Levei vs.
ALC Control Voltage
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8.4 RIPPLE FILTER

In case that there is a high level rippie in a power supply, use a ripple filter circuit like which is shown in
Fig. 7.

25C945

To 6 Pin “

.
%r C7

Fig. 7 Ripple Filter

9. EXAMPLE OF APPLICATION

9.1 APPLICATION CIRCUIT 1 (Vgc =7.51t0 15 V)

o SWa

SW1 to 5, PLAY BACK POSITION
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APPLICATION CIRCUIT 2 (Ve =6.5t0 15 V)

0015 4f ©  gws

vee

o—1 155202
b
L
3

1 k0

10 kQ

0.015 uF o SWy4

SW1 to 5,PLAY BACK POSITION
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APPLICATION CIRCUIT3(5.0V 10 15 V)

0033 uf © Sw3

33 }—o/bj
3.3 ko 100 ko

185202x 4

SW1 to 5,PLAY BACK POSITION
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9.2 TYPICAL PCB

340

o o MW o

é OuTz
PR sw. © P/R SWy

éOE] @é[ﬂ@é

LB

-
X bciaiaria~r

O—gloerececer] 0

G © G
(@] ¥oc ano (@]

SSD-E-0914 =

(COPPER SIDE)
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9.4 TYPICAL CHARACTERISTICS (Ta = 25°C)

OUTPUT VOLTAGE vs. INPUT VOLTAGE

10 re—e
APPLICATION
CIRCUITZ _ NAR
: Y
E 1o
i
%
]
2 o5
H g &
A
$ o1 ,&.
>° Z
0.0t i
0.0 0.1 10 10
Vin—Input Yoltage—Vrm s,
OPEN AND CLOSED LQOOP GAIN vs.
FREQUENCY
1o y Veo=80 v
100 / APPLICATION
CIRCUIT2
% 3
A S
.é,é 8o} AH
3 N
§§ 70 » (REC)
33 Ao} |
g 6 IS
63 P TR
(5
<& T s
« Il I Ay (NAB)
il ; ]
. 1 /|
10 100 1k 10 & 100 k

- Frequency —Hz

TOTAL HARMONIC DISTORTION vs.

OUTPUT VOLTAGE
10
Veg=8 v
APPLICATION
wcmcunz
EF 03 30 kHz LPFon
k3
§ ot L
2 %
é 0.03 s AN
5 “ N Y4
T %
% . Go1 > ¢
5 P, 7
: NG
u
T o003 N
0.001
601 003 01 03 10 30 10
Vo—Output Voitage—Vrm .
CHODSS TALK vs. FREQUENCY
Vep=8 V
o APPLICATION|
CIRCWIT2
[-] ~20
&
KRt ]
2
v.
g-f... N NAB Rg=2.2 k)|
[
5 _go |
il
100 ﬁ{HL 1
10 100 1k 10 k 100 k

f-Frequency — Hz
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EQUIVALENT INPUT VOLTAGE vs.

INPUT RESISTANCE ON TIME vs. NF CAPACITOR
10 20
=9V
E vec=8 Y :ggugmou
APPLICATION CIRCUIT1
% 8 CIRCUIT2 RNE=330 K
g ! LPF
2 20 kHz LPF on NAB
- Rippre Filter
26 6pin 2400 9V
z o o A
H . : : i‘ 220 uF
= L £ 10
€©
2 IS
2 Ll I s T T
3 A i K B
£ %% 1k 10k 100 % - ‘
- |
RG—Input Voltage— (0 P +
|
° 50 100
CNF—NF Capacitor - oF
TOTAL HARMONIC DISTORTION, OPEN LOOP GAIN, TOTAL HARMONIC DISTORTION,
SUPPLY VOLTAGE REJECTION RATIO, OPEN LOOP GAIN, CIRCUIT CURRENT
CIRCUIT CURRENT vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
002; 100p s0f 10 T 002 WO 10 T ]
AvO(vO=0.3 Vy ms. N A (1= 1 yy)
[T 2y~
® 3 =1 KHz °
80ro 40 8 - 80 8 - + L
§ o |% TEST CIRCUIT s P < TEST CIRCUIT
3 G -4 < = o
<1 | 3 % ] E — , —
% s |8 |& % & = !
a B 60t8 300§ 6 - +— 8 Seol- €6 - - R
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