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/ BIPOLAR ANALOG INTEGRATED CIRCUIT

u«PC1313HA

T-17-21

LOW NOISE DUAL PREAMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION
The uPC1313HA is a silicon monolithic 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
low noise, low distortion, high gain, large dynamic range and wide supply range.
Outline is a 9-lead single in-line plastic package, for small mounting space on P.C. Board.

FEATURES
® Very low seated height ¢ 5,72 mm MAX.
® High open loop gain : Aypo =90dB TYP. (f=1kHz)
® Low noise ¢ Vpin =1.3uV TYP. (Rg = 2.2 k2 NAB)
© Low distortion : THD=0.05%TYP. (Vg =03V}
® Large dynamic range ¢ Vom =1.8VTYP. (THD=1%)
BLOCK DIAGRAM CONNECTION DIAGRAM

PIN No. ELECTRICAL CONNECTION
Negative feed back 1 E
tnput 1

Output 1

ALC Input

Ground

=

4 |
FTTTTTrTT

Power Supply
Qutput 2

Input 2
Negative feed back 2

Clo(w|D| o | b (WwWIN (=
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-ABSOLUTE MAXIMUM RATINGS (T, = 25 °C) 7-77-2/
Supply Voltage Vee 15 VvV .
Package Dissipation Pp 300" mw
Operating Temperature Topt —20to +75 °c
Storage Temperature Tstg —40 to +125 °c

*Tg=75°C

RECOMMENDED OPERATING CONDITIONS (T4 = 25 °C)

Supply Voltage Range Vee 41015 v (PLAY)
Vee 7.5t0 16 v {REC. at Application Circuit 1)
Vee 6.5t015 v {REC. at Application Circuit 2)
Vee 5.0to 15 \ (REC. at Application Circuit 3)
Voltage Gain Ay 46 MIN. dB (NAB)
Ay 40 MIN. dB (FLAT)

ELECTRICAL CHARACTERISTICS (Ty = 26 °C, Vgc =9 V, f= 1 kHz, R = 10 k§2 NAB)

CHARACTERISTIC SYMBOL MIN. TYP. MAX, UNIT |TEST CIRCUIT TEST CONDITIONS
Quiesscent Current Ice 25 4 6 mA (1) Vin=0
Opan Loop Voltage Gain Avo 80 g0 dB (1) Vpo=03V
Voitage Gain Ay [T dB 12) Vg=03V
Maximum Output Voltage Vom 12 18 v (2) THD=1%

. . Vp =0.3 V with 400 pF and
Total Harmonic Distortion THD 0.05 0.3 % {2) 30 kHz 4 pF
input Impedance R; 25 45 (31 (2)
Equivalent Input Noise Voltsge Vnin 1.3 4 uv {3) Rg =22k
) Vo =1V, (The other channel
Cross Talk CcT —50 —65 dB 4) Vin =0, Rg = 2.2 k)
ALC Balance AVaLC o | 25 d8 (6} Vin = —50 dBV
ALC THD THDALC 02 | 1 % (5) | Vin=-50dBV
! i from Vjp = —70 dBV to become
ALC ALC 40 46 | ! dB {5} H THD = 10 %
318




N E ¢ ELECTRONICS INC OS5E D l k42?7525 0022953 @ I~

o #PC1313HA
0 8427525 N E C ELECTRONICS INC 05E 22953 D
. TEST CIRCUITS T =o0-2/

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

RGg=
600 0 @

CNFh 470 [220 k'O *?

{3} Vpip test circuit {for CH1) (4}  Crows talk, Channel balance test circuit

RG=2.2 k01 220 Iff_ VCC=8 V R_ =10 kn

RL=10 k0

NOTE 1: External components of the IC are the same as tha test
Av t=1xHz circuit (2).
2: Cross talk procedure
Switch position SW.1 = 2, SW.2 1,20 log V2/V 44
Switch position SW.1 = 1, SW.2+ 2, 20 log V1/Vg2
3: Channel balance
Switch position SW.1 — 2, SW.2 = 2, 20 log Vo1/Vo2

(6] THDALC. ALC test circuit {for CH1) {6} ALC balance test circuit

220 4 VeC=BV R =10 kn

Vec=8V ;;7
220 uF
——O Vol
4.7 k2 2
3 334 1 k0
Vo2
4 700 . %
F ot R RL=10 k2
e s 22
-600 08 - o, @
g 220 ka RG 2 M
SRS 330 =10 xa$ 1 Ma
e e 100 »F
- N NOTE 1: External components of the IC are the same as test
T

cireuit (5],
2: ALCbalance: 20 log V51/Vg2
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APPLICATION CIRCUIT 1 (Vg =7.5t0 15 V) T-77-2/

o SWa

SW) to 5, PLAY BACK POSITION
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APPLICATION CIRCUIT 2 (Ve = 6.5 to 15 V) T-7 7~ 2 /

il
_LJ 47 F
74
* 0015 4F © gwy
:E 68 0 !—-crfb_
68 X0 220 ka

0.015 4F o Swy u

SW1 to 5,PLAY BACK POSITION
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APPLICATION CIRCUIT 3 (5.0 V to 16 V) T=-77-2( -

0033 F © gyq

1§5202x4

SW] to 5,PLAY BACK POSITION
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TYPICAL PCB 7'.'.. 77_2/
#PC1313HA ALC SW
o O *G s G O
ouT - . out OUTI .. ém o
2 L. ! PRSW P R SW)

o S 5T R ch:alarﬂ-} )

L |

Vec 6N vec enp

(COPPER SIDE)
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TYPICAL CHARACTERISTICS (T4 = 25 °C) 7= 772/

TOTAL HARMONIC DISTORTION wu.

OUTPUT VOLTAGE vs. INPUT VOLTAGE OUTPUT VOLTAGE
1.0
lo Vog=8 V " Vep=8 V
18 APPLICATION APPLICATION
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INPUT RESISTANCE CIRCUIT1
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1 APPLICATION Ripple Filter
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7=-27-2/
TOTAL HARMONIC DISTORTION, OPEN LOOP GAIN, TOTAL HARMONIC DISTORTION,
SUPPLY VOLTAGE REJECTION RATIO, OPEN LOOP GAIN, CIRCUIT CURRENT
CIRCUIT CURRENT vi. SUPPLY VOLTAGE vi. AMBIENT TEMPERATURE
noz[ 100 50( 10 002 100 10 I
{ AvO(v0=0.3 Vrms. =t AvO (=) khz) —
Q ? =1 kHz "
! 80f o 40 8 | 80l 8
< -
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9PIN PLASTIC SLIM SIP T-7722/

! IRy g
TTTTvT

z| |7 a v
I l ICBE u
Flel 6 @
PIHA-2548
NOTE ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.256 mm
{0.01 inch) of its true position (T.P.} at maxi- A 22.86 MAX. 08  MAX.
mum material condition. [ 1.1 MIN. 0.043 MIN.
F 0.520" 0.02°838%¢
G 0.25 0.01
H 2.54 0.1
J 1.27 MAX. 0.05 MAX.
K 0.51 MIN. 0.02 MIN.
] 5.08 MAX. 0.2 MAX.
N 2.8:92 0.11:888%
Q 5.75 MAX. 0.227 MAX.
v 1.5 MAX 0.059 MAX.
v 0.2578% 0.017888%
Y 3.2:08 0.126°%
4 1.1 MIN. 0.043 MIN.
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-77-Z

The #PC1313HA is a dual preamplifier in a new 9-pin stim SIP {Single In-line Packagz,—with A{C (Auﬁmatic
Level Control) circuit, and designed as two channels recording or playback amplifier for a portable cassette tape
recorder.

The uPC1313HA has high voltage gain, fow 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
9 Very low seated height : B.72mm MAX.
@ High open loop gain : Ayp=90dB TYP. {f=1kHz)
® Low noise I Vain=1.3uV TYP. (Rg = 2.2 k2 NAB)
® [ow distortion : THD=0.056%TYP. (Vg =03V)
® Large dynamic range : Vom =1.8VTYP. {THD=1%)
2. BLOCK DIAGRAM 3. CONNECTION DIAGRAM
PIN No, ELECTRICAL CONNECTION
1 Negative feedback 1
2 Input 1
3 Output 1
4 ALC Input
5 Ground
6 Vee
] [2] [3] [4] [s] tief L[7] [8] [9 7 Output 2
8 Input 2
9 Negative feedback 2
. 327




N E C ELECTRONICS INC OSE D] LYB?525 0022962 1 r

uPC1313HA
8427525 N E C ELECTRONICS INC 05E 22962 D -
4. PACKAGE DIMENSIONS T=77-2/

S PIN PLASTIC SLIM SIP

TTTTTT

z T
' | (H]y u
Fle[ 6 @
P9HA-2548
NOTE N ITEM MILLIMETERS INCHES
Each lead centerline is Jocated within 0.25 mm
{0.01 inch) of its true position (T.P.) at maxi- A 22.86 MAX. 08 MAX. i
mum material condition. (o 1.1 MiN. 0.043 MIN. X
F 0.5°°' 0.02°88%
G 0.25 0.01
H 254 0.1
J 1.27 MAX. 0.05 MAX.
K 0.51 MIN. 0.02 MIN.
M 5.08 MAX. 0.2 MAX.
N 28702 0.11°88%
Q 5.75 MAX. 0.227 MAX.
U 1.5 MAX. 0.059 MAX.
v 0.25°83¢ 0.01°881
Y 3.27°8 0.126°%
Z 1.1 MIN. 0.043 MIN.
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5. EQIVALENT CIRCUIT

#PC1313HA

05E 229863 D

T=7272/

ouT 1
. .R . ° ) . ®Vee
Ri0ag 0106 R1o7 $R100 $R111
0502 104 107 Q109,011 QR”5
H112: ? Y LN ~H114
= R
N1F1 zRy0z | D10135( Jo,, 01?}_4
T
) Q105 01cakc1°l—i
IN1 Q103 3 G113 o
Q Qi06 Riia 0116 ™
G0 17 ‘ Ri08
L)l (D2t g 108 £Ry10 | fon
) ;c::- & Rip4 3 < [ D103 GND
- - IS

R203 {g;oe R207
{ Q0413207
Q202 9209

R209 $R211
o, R215
1
1 Q214

1N
Ra128  } o a
o 215
Néz Raoz | P20135 (" Jo, e
LN
) Q20544 B €204,
& H
o) Q
IN 2 Q203 a P 213
G . Q217 206 | 214 Q216
Q01 2 5] @ D202y @ sR208 3R210 1
35|28
- R
< g é‘l 204 3 &':V ¥ 0203
(@ouT2
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6. CHARACTERISTICS 7T=-772/

6.1 ABSOLUTE MAXIMUM RATINGS (Ta =25 °C)

Supply Voltage Vee 15 \
Package Dissipation Pp 300* mwW
Operating Temperature Topt ~20t0+75 i
Storage Temperature Tstg —40 to +125 °c
*Ta=75°C

6.2 RECOMMENDED OPERATING CONDITIONS (T4 =25 °C)

Supply Voltage Range Vee 41015 v (PLAY)
Vee 75t 15 \ {REC. at Application Circuit 1)
Vee 6.51t0 15 \ {REC. at Application Circuit 2)
Vee 50to 15 \ (REC. at Application Circuit 3)
Voltage Gain Av 46 MIN, dB (NAB)
Ay 40 MIN. dB  (FLAT)

6.3 ELECTRICAL CHARACTERISTICS (Tg =25 °C, Vge =9V, f = 1 kHz, R = 10 k2 NAB)

CHARACTERISTICS SYMBOL | MIN. | TYP. | MAX, | UNIT CI.rR%SL;T TEST CONDITIONS
Quiescent Current Icc 25 4 6 mA 3} Vin=0
Open Loop Voltage Gain AvVO 80 20 dB (§})] Vp=03V
Voitage Gain Ay 46 dB 2) Vo=03V
Maximum Output Voltage Vo 1.2 1.8 A\ {2) THD=1%
. . Vg = 0.3 V with 400 Hz HPF and
Total Harmonic Distortion THD 005 { 03 % (2) 30 kHz LPF
Imput Impedance R; 25 45 ko {2}
Equivalent Input Noise Voltage | Vpin 1.3 4 BV (3) Rg=22kQ
V@ =1V, (The other channel
Cross Talk cT ~50 | —65 a8 | (4 Vin= 0, Rg = 22 k)
ALC Balance 14vaLc 0 25 | dB 6) | Vin=-50dBV
ALC THD THDALC 0.2 1 % 6) | Vin=—50dBV
from Vi = —70 dBV to become
ALC ALC 40 46 ds 5} THD=10%
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6.4 TEST CIRCUITS . 7——77—2/
{1) Icc, Ayo test circuit {2) Ay, Vom, THD, Z;, test circuit {for CH1)

{3} Vyin test circuit (for CH1) (4} Cross talk, Channel balance test circuit

RG=22 kn 220 4 VCC=8 V RL=10 kn

RL=10 kn

NOTE 1: External components of the IC are the same as the test
circuit (2). i
2: Cross talk procedure
Switch position SW.1 + 2, SW.2 > 1, 20 fog V42/Vo1 i
Switch position SW.1 =+ 1, SW.2 > 2,20 log Vo1/Vo2
3: Channel balance
Switch position SW.1 -+ 2, SW.2 > 2, 20 log Vo1/Vo2

Ay f=1 kHz

{6} THDALc. ALC test circuit {for CH1) {6} ALC balance test circuit

220 & Vec=8 vV R=10 kn

T

O Veo=8 V
—0 Voi
i 1ka
% T Vo2
jet RL=10 kO

:";J' 1 M0 @

W

k0

NOTE 1: External components of the IC are the same
as test circuit {5).
2: ALC balance: 20 log Vo1/Vo2
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7. EXTERNAL PARTS AND CHARACTERISTICS

332
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+ o SW4

SW1.5. PLAY BACK POSITION

Fig. 1 Typical Application Circuit
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Table 1. External Parts and Characteristics 7"—7 b7 2/

Parts Purpose Influence

No. Smaller than TYP. | Larger than TYP,

Cs Resonance Sellect according to head coil

Cz | Coupling Bad fow Frequency responce l

Ry | Ayadjustment Not available at Ay <40 dB

gz Qutput DC voltage adjustment | Low Vom N Low Vo »

Cs NAB characteristic adjustment | Out of NAB characteristic Out of NAB characteristic i
C4 | Coupling Bad low frequency response :
R4 | Load Low Vgm

Rs | ALC range adjustment Narrow ALC range Increase noise

Cs | Phase compensation Oscillation Bad high frequency response

Rg | ALC attack time adjustment Short attack time Long attack time

Ce A.LC att'ack time and recovery Short attack and recovery Itong attack and recovery

time adjustment time time
Ry | ALC recovery time adjustment | Short recovery time Long recovery time
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8. GUIDES FOR USAGE T-77-2/

8.1 OUTPUT DC VOLTAGE ADJUSTMENT

Qutput DC voltage (Vopc) is adjusted by the voltage drop in Ry + Rg, and is kept constantly against the
change of supply voltage. Qutput maximum voltage {Vgn) is determined by output DC voltage.
The relation among supply voltage (Vcc), output DC voltage and output maximum voltage is shown in the
Figure 2.
Vopc = (R2+ R3)x INp
Ing = 3.51t0 10 x 107 {A) (NF Terminal Sink Current)
Ve = 1.25 TYP. (V) {(NF Terminal DC Voltage)
When (Viga: — Vone) < (Vope Viat)
Voum is (Visar —Vooc) /V2
When (Visat — Vope) > (Vooc — Visat)
Voum is (Vope — Vesat) V2

1
]
Visat - Upper Saturation Voltage = Ve — 1V |
V.sat ¢ Lower Saturation Voltage = 0.2 V !

It is necessary to adjust the value of Ry + R3 according to ambient temperature range, minimum supply volt-
age, and Vo required.

Vee

Fig.2 The Relation among Fig.3 The Relation among

The relation between Vopc and Ry + Rg is shown Figure 4. Figure 5 shows thermal characteristic of Vgpe. !

Vee: Vooc and Voum Vobc. VnF and e
|
|
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14 7:'77"2/
14
12 T o //
° iz
10 ~ f K ﬁ;(‘
- S 10 ~e 7 5S)
Al : AL
s 6.0 z:rloooﬂ/[/// g A AL |
X ///\ljl\w\ 7 S V7D O
4.0 / e ) 4% “%
’ A A s /// A =70 ©
L AT 3
2 —
200 400 600 800 1000 l

Ra + R3 (k)

R2+ R3 (k)
Fig.4 Ry + R3vs.Vope

Fig.5  Thermal Characteristic of Vopc

8.2 PLAYBACK CHARACTERISTICS

Table 2 shows time constant specified by NAB.

Table 2. Time Constant

9.5cm/s 4,75 cm/s
C3 (R + R3) 3180 us 1 590 ps
C3* Rz 90 us 120 us

The valtage gain of playback mode is adjusted by C3, Ry, Rz and Ry. The value of Rz + Rg is already deter-
mined in chapter 7.1.

In a negative feedback circuit shown in the right, its voltage o
gain is approximately
Ay = Z/Rq
#PC1313HA’s voltage gain can be adjusted in the above equation.
And pPC1313HA can’t be used less than 40 dB in high frequency z
due to 3 oscillation. So adjust its voitage gain at 1 kHz more than C2 E
Ry

46 dB.
Low frequency roll off {f| ) is influenced by the coupling capacitor {C).
fL = 2nCoRy)?

Also C3 and R2 + Rg influence rising time when power supply switch is turn on. (Refer to Table 1).
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8.3 RECORDING CHARACTERISTICS 7-77-2(
By removing Ca in the circuit shown in Fig. 1. u4PC1313HA operates as a flat amplifier. In this case its voltage
gain is

Ay(rec) = (Rz2 + R3] / Ry
Sellect the value of Ry to adjust its voltage gain.

ALC circuit devides the input signal to the amplifier stage with external resistor Rs and conductance of ALC
output circuit. The 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 0.9 V to 1.4 V. (Refer to Fig. 6}

When uPC1313HA is used in a low supply voltage uPC1313HA can’t provide snough 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 R7//Ri{4). (Ri{4): Input Impedance of
4 pin).

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

Rg = 4.7 k2
g \\ \
el X el Bt
= BNPO
£ _10 A Y IS
;- \:
b=
S
=
§ 20 \
o
L3
—a0 !
=50
(i 05 1.0 1.5 2.0 25

ALC Control Voltage {V) !

Fig. 6 Reduction Level vs.
ALC Control Voltage
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8.4 RIPPLE FILTER T-772-2/

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

Fig. 7.

9. EXAMPLE OF APPLICATION

9.1 APPLICATION CIRCUIT 1(Vge =7.5t0 15 V)

To 6 Pin

33 ,F
0.01 SW3
100 @
10 k@ 300 kg
AAA AA'A'

Fig. 7 Ripple Filter

SW] to 5, PLAY BACK POSITION
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_ APPLICATION CIRCUIT 2 (V¢ = 6.5 to 15 V) T=-77-2/

vee

;10 k0

>
S 1o

y

o——{ 155202

w»
x
o
AAA DL
\ g

> 1kn

+ 0.015 oF o Swy

SW1 to 5,PLAY BACK POSITION
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APPLICATION CIRCUIT 3 (5.0 V to 15 V) T=77-2/(
vee
10 k0
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8.2 TYPICAL PCB
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9.4 TYPICAL CHARACTERISTICS (T, = 25°C) 7 -77-2/
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EQUIVALENT INPUT VOLTAGE vs. 7 ~7; z/ .
INPUT RESISTANCE ON TIME vs. NF CAPACITOR
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002 100r 50 10 002 100F 10
A =03V, —
@ v0(+0 rms. —— AvO (=1 yyypy —
R ® =1 uHz Y
I 80t o 40 8 I 80 8
= P
3 g |8 |« TEST GiRCUIT s ] « TEST CIRCUIT
5 [ c E 5 [ E
2 |l |8 |4 % : +
o S 608 30}8 s [ S} 26
o a © E L g 5
Soml8 |G- |2 5 3 o [
H 8 & |2 p— g oo = ~
5 L] N b= & e e
§ § 40f3 20 5 a |m(‘m=0,z Vr.ms.— §° $4o— s . [~ o, y
g 5 z 5 TSR trippre= [ | Rg=22 Q) £ ] '8 R e
- > e o + t g -3 =
1 a g 1 HE | 1 -
o & L o =" cc Veoo
2 20t3 10} 2 THD (v0=0.3 ¥, ms) z 201 2| —THD (v0=0.3 Vrms) 4 v—
2
ol o ol o ol ol 4
5 10 15
Vee—Supply Voltage—V -20 0 20 40 60 80

Ta~Ambient Temperature~'C

342




N E ¢ ELECTRONICS INC 0O5E D] k2?7525 0022977 3 r

' «PC1313HA
7' -
CROSS TALK, TOTAL HARMONIC "77 z/
DISTORTION, OUTPUT VOLTAGE vs. TOTAL HARMONIC DISTORTION,
INPUT VOLTAGE OUTPUT VOLTAGE vs. INPUT VOLTAGE
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