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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




RENESAS

1. OUTLINE OF uPC1228HA

CHARACTERISTICS AND USAGE OF 4PC1228HA

4PC1228HA is a silicon monolithic integrated circuit including preamplifiers for two channels which is spe-

cifically designed for a car sterec set.
This IC has a high open loop voltage gain coupled with low noise and low distortion characteristics.
A design allowing a resistor with high resistance to be used in the NAB feedback circuit achieves more excellent

characteristics than conventional ones even when a capacitor with low capacitance is employed in the feedback

circuit. This results in reduction of the area for mounting components and cost. 8-lead SIP construction employed

assures high workability.

Characteristies and usage of this IC are described below.

2. FEATURES OF uPC1228HA

1) Preamplifiers for two channels accommodated in an 8-lead SIP, which ensures compact size of a set and labor

saving.

2) A high open loop voltage gain of 100 dB(TYP.) together with a design allowing a resistor with high resistance
value to be used in the NAB feedback circuit which achieves excellent characteristics compared with

conventional ICs even when a canpacitor of low capacitance is used.

o2 g b e

simplified. lopc=1.0 MA(MAX))
7) The IC can drive a load with low impedance:R_ =1 kQ(MIN.)

3. EQUIVALENT CIRCUIT OF yPC1228HA

Equivalent Input Noise Voltage is as low as 1.1 ¢V (TYP.).(RG=2.2 kQ, NAB)
Distortion level is as low as 0.056 %(TYP.). (Vo=0.3 V)
Wide dynamic range:VOM=2.0 V(TYP.).(TH.D.=1 %).
Because of DC current output available, switching circuit from a tape player to a car radio or vice versa is made
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Fig.1 Equivalent Circuit
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4. RATINGS OF ~PC1228HA

4.1 ABOLUTE MAXIMUM RATINGS (T = 25 C)
Supply Voitage Vee 18 V
Package Dissipation PD 270* mw
Operating Temperature Topt —30 to +75 T
Storage Temperature Tstg —40 to +125 T
*Ta=757T
4.2 RECOMMENDED CONDITIONS (T = 25 C)
Operating supply Voltage Vee 13.2 \
Supply Voltage Range Vee 6 to 16 i
Operating Ambient Tamperature Ta —30 to +75 (@
Load Impedance RL 10 kQ TYP.
4.3 ELECTRICAL CHARACTERISTICS (Ta = 25 C, Vg¢c = 10 V, f = 1 kHz, R = 10 kQ)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CIRCUIT TEST CONDITIONS
Quiescent Current Icc 25 33 48 mA (1 Vih =0
Open Loop Voltage Gain Avo 90 100 dB (1) Vo = 03V, f = 100 Hz
Voltage Gain Ay 40 dB (2) Vg = 0.3 V, NAB
Maximum Output Voltage VoM 1.0 2.0 \Y (2) THD. =1 %, ANB
Total Harmonic Distorition THD 0.05 0.3 % (2) Vo = 0.3 V, NAB
Input impedance Rin 50 100 kQ (2)
Equivalent Input Noise Voltage Vhin 1.1 1.7 uV (3 Rg = 2.2 kQ, NAB
Vo =1V,
Cross Talk CT —50 —65 dB (4) {The other channel
Vin = O, Rg = 2.2 kQ)
Channel Balance ChB —0.3 0 +0.3 ds (4) Vg =03V
5. PACKAGE DIMENSIONS
(Unit: mm)
20.32 MAX. 2.8%0%
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Fig.2 Package Dimensions




6. TEST CIRCUITS

6.1 Icc, Avo TEST CIRCUIT (for Ch.1) 6.2 Ay,Yom, THD, R, TEST CIRCUIT
(for Ch. 1)

oVeec=10 V

Rg=
600 Q @ @
Fig.3 Test Circuit 1 Fig.4 Test Circuit 2
6.3 Vpin TEST CIRCUIT (for Ch. 1) 6.4 CROSS TALK, CHANNEL BALANCE

oVec=10V

0.47 pF _ Flat Amp B.P.F.
Al

f—3 dB\
15Hz 30kHz

Rg=

2.2 kQ

Fig.5 Test Circuit3 Fig.6 Test Circuit4
NOTE: Vi is calculated by V, and amp. gain NOTE 1: External components of the IC are the same as the test
(Ay +40 dB). circuit (2).

2: Cross talk procedure
Switch position SW.1 —2,SW.2 —1,20 log Vo2/ Vo1
Switch position SW.1 — 1,SW,2 —2,20 log Vg51/ Vo2

3: Channel balance
Switch position SW.1 —2,SW.2 —2,20 log Vo1/ Vo2

7. CONNECTION DIAGRAM OF 1PC1228HA

Table 1. Pin Connection

Pin No. Electrical connection

Input 1

Negative feed back 1
QOutput 1

Power supply: +Vce

Ground
Output
Negative feed back 2,

@ N |0 [ W (N =

Input 2

Fig.7 Block Diagram 3



8. EXPLANATION OF EXTERNAL COMPONENTS

8.1 TYPICAL APPLICATION CIRCUIT

R; 470 Q
AV o Vce

Cqq 100 xF/16 V

O Qutput 1
Cy 0.47 xF
Inputi o H + 1
Le,
1 000 pF
Cy 0.47 u«F
Input2 © S 8
L,

O Output 2

Fig.8 Typical Application Circuit

8.2 PURPOSE AND RECOMMENDED VALUES

C1 and Cg are used for preventing interference by external noises and self-oscillation occurring when a circuit
has a signal source of high resistance and should be preferably around 1000 pF.

Co and Cy are coupling capacitors for input signals.
A preamplifier with NAB characteristics has high voltage gain for low frequency signals, and thus 1/f noises of the IC
itself are emphasized as output noises:high impedance of the capacitance in low frequency results in increased
output noise voltages because of the dependence of 1/f noises on signal source resistance. Therefore, impedance
of the capacitance should be sufficiently lower than that of the signal source. On the other hand, C2 and C7 over
2.2 pF extends operation starting time. Accordingly, around 0.47 pF is desirable.

C3 and Cg for negative feedback circuit affect the lower cut off frequency. (See Fig.22.) As C3 and Cg with large
capacitance also extends operation starting time, 22 uF is preferable.

The frequency response and gain of the preamplifier depends on C4, R1, R2, and R3 {or Cg, R4, Rs, and Rg).
Time constants for obtaining a standard NAB characteristics are as follows.

Table 5 Time Constans for a Standard NAB Characteristics

Time constant Tape Speed 9.5 cm/s 4.75 cmfs
Cq (Ro +R3) 3180 us 15690 us
CaqRo 90 us 120 us




C11 is a bypass capacitor on the power supply line.
It reduces ripple component by the ratio of the impedance of to R7.
A 100 uF capacitor should be attached as close to the power supply terminal(Pin@) and GND terminal(Pin®) as
possible. R7 with a too high registance value degrades the supply voltage characteristic while that with a too low
registance degrades the filtering effect, and therefore the value of around 470 Q is recommended.

Cg and Cqp are coupling capacitors for output signals, and should preferably be of 2.2 uF.

8.3 ELEMENTS FOR NEGATIVE FEEDBACK CIRCUIT AND DETERMINATION OF GAIN
A DC feedback current flows through negative feedback elements R2 and R3 (or Rg and Rg) to provide an output
voltage at the terminal @ {®) which is given as follows:
Vopc = (R2 + R3) X 9 X 107% + 0.7 (V)-+(1)
Consequently, the maximum output level is obtained under the supply voltage of Vc by determining values of R
and R3 so that the voltage VopC is 1/2 Vcc. (See Fig. 20.)

Vobe = 172 Ve
S R2 4 Rz = (172 Voo — 0.7) /(9 X 1079 (Q) -+(2)

In addition to the above relation, however, degradation in supply voltage characteristics at low temperature should
be taken into account for determining R2 and R3. Usually, around 300 kQ is suitable as the resistance value of R3,
or around 200 kQ when the voltage at the pin @ is approximately 6 V. (See Fig.21.) Determination of the gain is
accomplished by adjusting R1. (or Rg) while keeping C4, R2, and R3(Cg, Rs and Rg) constant in their values. (See
Fig.23.)

As for an amplifier with negative feedback applied, the gain generally follows an equation Ay = Ayg/(14+Ayg

B).

Taking the impedance of a feedback circuit as Z,
Ay = 7Z/R1 when 1{ Ay { Ayo. where 8 = R1/R1 + Z)
Therefore, R is determined by R1 = Z/Ay. (Where Ay and Z respectively the gain and impedance of the feedback
element employed when f = 1 kHz))

Input ©

——O Qutput

2Ry

T

Fig.9 An Amplifier with Negative Feedback



8.4 EXAMPLES OF NEGATIVE FEEDBACK CIRCUIT
Table 3 Time Constants for NAB

Time constant Tape Speed 9.5 cm/s 4.75 cm/s
Cq(Ry+Rs3) 3180 us 1590 us
C4qRp 90 us 120 ps

(1) When the tape speed is 9.5 cm/s

Taking C4 as 0.01 4F gives Rp =9 kQ. Therefore, R3 =309 kQ, R2 =9.1 kQ and R3=2330 kQ
should be employed. This causes Z=Ro=R3 // (1/j w C4)=18.7 kQ.
(2) When the tape speed is 4.75 cm/s

Taking C4 as 0.004 7 uF gives Rp =255 kQ and R3 =313 kQ. Therefore, Rp =27 kQ and
R3 =330 kQ should be employed, which give the impedance Z =34.3 kQ.

o o)
2.2 uF 22 uF
—H—o o

Ry 3% ka2

A
Ry 9.1 kQ o Ry 27k
T
Cs 1 C3 + ‘—”_J
C,s 0.01 C, 0.004 7 uF
22 uF 4 ~F 22 uF 4 #

Fig.10 Example in the Case of the Tape Speed of 9.5 cm/s  Fig.11 Example in the case of the Tape Speed of 4.75 cm/s

A, | 35 | 40 | 45 | dB , Ay | 35 | 40 | 45 | dB
R1 | 330 | 180 | 100 | @ R1 | 620 | 330 | 180 | @




8.5 SUMMARY

Table 4 Summary of Usage of External Components

Fig.12 External Components

External Recommended When smaller than When larger than
Components Purpose of use value recommended value recommended value
Cq (Cp) ° Protection from ignition noises, radio interference 1000 pF ¢ Liable to be influenced by = Degradation in high

and self oscillation noises frequency response
Cop (Cy) + Coupling of input signals 047 uF * Degradation in low e Later start of operation
frequcy response
° [ncrease in output noises
Cs(Cg) » Elimination of DC component in a feedback circuit 22 uF * Degradation in low * Improvement in low
frequency response frequency response
= Sooner start of operation | ater start of operation
R1 (Rg) = Determination of the gain of an equalizer 180 Q  Higher gain » Lower gain
Ro(Rs) « Determination of frequency response 9.1 kQ « Higher turnover « Lower turn over
Rz *(Rg! characteristic of an equalizer 330 kQ* frequency frequency
Cyq (Cg) 0.01 pF *Vom lowers *VoMm is raised.
* Supply voltage * Supply voltage
characteristic is improved characteristic is
degraded.
Cs (Cqp) » Coupling of ouiput signals 2.2 uF  Degradation in low ° Improvement in low
frequency response frequency response
Ry « Elimination of ripple components in supply voltage 470 Q » Decrease in SVR ° [mprovementin SVR
R7 sould be 220 Q or larger to secure stability ' Improvement in supply » Degradation in supply
when the device is connected to a power amplifier voltage characteristic voltage characteristic
When Ry is lower than 100 Q, C41 should be 220
pF orlarger.
C1q e Elimination of ripple component in supply voltage 100 pF ° Decrease in SVR ¢ Improvement in SVR
R7 470 Q
AWV o Ve
Cqq 100 xF/16YV
Co 047 uF
Input1 o— L H s
. 01
1 000 pF
C7 0.47 M F
N
Input 2 O— 15 g
I
1 000 pF




9. Application to Signal Switching Circuits

The output stage of the xPC1228HA is an SEPP circuit capable of driving a load with low impedance as well as
delivering output DC current, simplifying a signal switching circuit to be connected by constituting a the circuit as
shown on Fig.13.

Y— AM Tuner to power stage

P p——
P |

«PC1228HA

to FM stage

to power stage
FM

AM]j
to AM stage Radio

Tape

main switch
O———O0+8

to ;¢PC1228H

Fig.13 Signal Switching Circuit



10. TYPICAL CHARACTERISTICS
Fig.15 TOTAL HARMONIC DISTORTION vs. OUTPUT

Fig.14 OUT PUT VOLTAGE vs. INPUT VOLTAGE VOLTAGE
10 Test Circuit(2) 1 Test Circuit(2)
5 Veg=10V 0.5 Veg=10V
g B J .’
L ] 5 NI
2 A o 0.2
e 7 £ ERNENN I
f=1 kH;
101 100 HZI/ S el 10,z § o1 L AN N :
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0.02 // W4 0.002
o1 O G052 2 T 2 5 10
0102 05 1 2 5 10 20 50 100 E X 0.05 0.1 0. 0.5
V; — Input Voitage - mV Vo- Output Voltage — V
Fig.16 TOTAL HARMONIC DISTORTION vs. OUTPUT
VOLTAGE Fig.17 VOLTAGE GAIN vs. FREQUENCY
," Test Circuit(2) 110 Il Test Circuit(1),(2)
0.5 ! f=1kHz N ~° Veg=10 V
100
i o
.8 0.2 o @ 90 /b:\ bi \\
T Vee=6V 10 v 33 & 7/ N
B 01 c 2 rl/\’ N
< 005 e i N
g . 1 gum’ E’ 270 PR \\
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£ 002 A § 8 6ol <t! i
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10.005 S o ! :
: < < 40 Fa.
E NI A INaB)
0.002 30 i
0.001 10 100 1k 10 k 100 k
001002 0050102 05 1T 2 5 10 f—Frequency - Hz '
V¢ Output Voltage — V
Fig.18 MAXIMUM OUTPUT VOLTAGE vs. Fig.19 CIRCUIT CURRENT, MAXIMUM OUTPUT
LOAD RESISTANCE 120 5 15 VOLTAGE, VOLTAGE vs. SUPPLY VOLTAGE
- 60
3 Test Circuit (2) { [- . Test Circuit(1),(2)
Vee=10V Vee=10V
T g g |
=3 1 I i < A, (F=1 kHz)
£ f=1 kHz, THD.=1 % £ 120| £ 40| 8 2 i'510 —— =
> ] (& [G] = - / I _l T T -
= e e o S |t Vomlf=1 kHz, TH.D.=1 %)
E 3 3 |3 |z /
g g 18 g & |
3 § 2_|E |7V / Ay (F=1 kHz)
= S 1008203 1«5
. TR
2 < < |2 -
> lectvi=)
0 5 10 15 80~ ok 0% og 10 15 20
R| — Load Resistance — kQ Vee ~Cireuit Current — mA



10

Vom — Maximum Output Voltage — V

Ay — Closed Loop Voltage Gain — dB

— Equivalent Input Noise Voltage — xV

vnin

Fig.20 Maximum Output Voltage vs. Feedback

Resistance
7 Test Circuit(2)
f=1 kHz
6
5
v
w; N
4 N
/N NVec=18V
3 // \\
\ / M,
4 N Voo =13.2v
9 yARN N N
P4 N Vec=10 VR
N N
1 /A < Veg=6V \\ \\
. N h, b,
0 ’ \\ \ \
0 500 k ™™ 1.5M
R3— Feedback Resistance — Q
Fig.22 Voltage Gain vs. Frequency
80 —
Test Circuit(2)
70 Vee =10
_C3|_47 1;
60 ;
/\?.A:.‘H'
'L';/ 10 pff N
507
N
\i
40 \\\
30
20
10
0
10 100 1k 10 k 100 k

f—Frequency — Hz

Fig.24 Equivalent Input Noise Voltage
vs. Signal Sourse Resistance

Test Cricuit(3)
VCC =10V

10 100 1k 10 k 100 k

RG — Signal Sourse Resistance — Q

Vom — Maximum Qutput Voltage —V

A, —Closed Loop Voltage Gain-dB

CT— Cross Talk— dB

Fig.21 Maximun Output Voltage vs. Supply Voltage
Test Circuit{2)
7 f=1 kHz
6
5
4 R3=680 kQ
; 7
,/ 4 470 kQ 1 |
) AN/ 330 ka
A4 // I ]_—_
21717 220 kQ
1 T —
/ 100 kQ
JTTVT T
2 4 6 8 10 12 14 16
Vee — Supply Voltage—V
Fig.23 Voltage Gain vs. Freguency
80 Test Circuit(2)
Vec=10 V
70 cc
60 |
AT ~\:
50 > \\
\‘ '\\ A
N L =L 1=100 Q
40 X
N Q\j_‘1=180 Q
R,=330 Q
30 ]
20
10
0
10 100 1k 10 k 100 k
f—Frequency — Hz
Fig.25 Cross Talk vs. Frequency
—80 Test Circuit(4)
Vee=10V
—70 cc
I
—60 P
—50
—40
—30
—20
—10
0
10 100 1k 10 k 100 k

f—Frequency — Hz



Ay — Open Loop Voltage Gain —dB

140

120

100+

80

60

40

20

T T —T T T

T

YoM — Maximum Output Voltage — V

Fig.26 Open Loop VoltageGain, Maximum Output
Voltage, Circuit vs. Ambient Temperature

[ Test Circuit(1),(2)
7 7 Voe=10 V
6F 6

l< 5
5 i ‘.E P
al§ a1 1J

L3 ™
313 3 =

_"I-, i e \\.

Q S~ -
2 :_‘-’ 2 \\\\
1 1
oL O :
—50 0 50 100

T, — Ambient Temperature —'C

Vom —Maximum Output Voltage -V

Fig.27 Maximum Output Voltage vs. Ambient

Temperature
Test Circuit(2)
7 f=1 kHz
[ |
470 Q
6
5
4
Veg=132 V
3
\ L
VOM =1 kHz, T.H.D.=1 %)
2 10 V—&F =
/I/ e \\
"9 T [~
1
0
—50 0 50 100

T,— Ambient Temperature—C

11



11. EXAMPLE OF APPLICATION CIRCUIT

11.1 APPLICATION 1 (NAB EQ, Vgc=8~17 V, Vom=2 V)

Cq

C3zz22 uF 001 uF

Ry TONE
G g2 voL
2 SP.

G2 2 Y
0.47 uF : + PolC +
+ + ) N
! 3 ¢y c
P.H. | 4 Rz 470 Q . BAL.

2
LPC1228HA - S
4 037#,:;;{ Cy1 22100 xFVec 5

!
- :
+
8 ! ST i
P.H. Cs [ oy PolC
;7|' 7 | | 2.2 xF 470 Ql 3
______ o
gs.
R Q SP.
4 TONE | VOL.
£ )
Cg #
9 s

Fig.28 Application Circuit 1

0.22 uF 20 k

N
N
R
x
i
~
o
be)
—]

20 kQ

11.2 APPLICATION 2 (NAB EQ, Vge=6~17 V, Vom=1.2 V)

Cy ‘f‘

—
(@]
P4
m

20 kQ
4%
<
o
2

SP.

0.22 uF

C
P.H. C1 - Rza0 Q@ 2 gaL
1 575;7 /PC1228HA . S
! Cqq 22100 F Ve

* When supply voltage of pin 4 is down to 6 V, please use TYPICAL APPLICATION 2.
12 Fig.29 Application Circuit 2



12.3 APPLICATION 3 (RIAA EQ, Vec=8~18 V, Vom=2 V)

Pz
22 ,uF+ Co
Ry C3 Cq Cs
680 Q 2 200 pF 18 pF
RL =47 kQ
330 kQ 33 kQ 1.8 kQ ? L=4
3 R4
________ 1
3 Ce
047 xF 14 tH —o OQutput 1
e ! ll 2.2 ﬂF
MM ©1 8 bctoana Lo 194702,
l O H o +; WA—0 Ve
C7 8 | : C13
|
MM : +H —0 Output 2
| 2.2 pF
| C12
$ RL=47 k0
] LU 1
680 Q RB0.01 uF 2 2(?0 pF 1?: pF
c
22 uFldzCg O 10 "
v

Fig.30 Application Circuit 3

13. TYPICAL PRINTED CIRCUIT BOARD PATTERN AND COMPONENT LAYOUT

(Copper Foil Side)

O - O
ouT2 C11 %R ouT
e oy ok
AT M
Co Cq
Ly 78 4 32 L\évzd
Cr 3R -HS_ - R %C2
IN2 INT
| — —_—
Cs Cq
O NEC seramn O

Fig.31 Printed Circuit Board
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