i:IFJEZE'%- 2": 1 .§§ 85

BBt 1700 ‘LML T

FROM BR&RM #UACEZ5HAE

SAUM NIU SoH8SR (B AY T WM

B k427525 0049438 708 -NECI-;

BIPOLAR ANALOG INTEGRATED CIRCUIT

1PC2505

PRELIMINARY DATA SHEET

45 W AF POWER AMPLIFIER

The yPC2505, a pavser amplifier 1C dedicated for BTL{Ealanced Tronsformer Less), has been designed forcar audia
equipment. The zPC2505 integrates a stand-by switch circuit that can select amplifier operation mode and stand-
by mede upon receipt of 2n external contral signal, from a microcomputer,.for instance.

The pPC2505 upgrades the uPC2500:

Less shock naise when the relaiive error of NF (Negative feedback) capacitor (s large.
Less shutdewn at overvaltage of input signal.

FEATURES
= (nternal stand-by switch circuit; CMOS drive possible
« Can be used as CCL-BTL connection
e High output power: Po = 45 W TYP. (2t Vec = 144 V. AL =2 O, THD = 10 %)
Po = A0 W TYP. {3t Vee = 13.2 V, Rt = 2 Q, THD = 10 %)
e Low impédance load drive performance: Up to 2 Q2 Joad
* Low distortion rate: THD = 0.03 % TYP. (at Vee = 122V, AL =2, Po=8W, f=1kHz)
High slew rate: 8.8 Vus TYP. (a1 Vec = 13.2 V, Ru = 2 Q, Vin = 0.5 Vp-p)
Small pop noise
Low circuit current 2t stand-by: 10 p2A or less (at Veec = 13.2 V)
Low output offsst voltage: Voscar = 150 mV MAX,
* Following protection circuits are included: '
Qvervoltage, surge protection circuit
Thermal shut down protection circuit
ASO protection circuit {Qutput pin short circuit protection {Vee to output pin, output p'n to GND, autput pin te
output pin), Loudspeaker protection}
* High resistance o0 gutput pin short circult

e & »

ORDERING INFORMATION

Part Number Package Quality Grade
HPC2505H 12-pinplastic power SIP (L} Standard

Please refar to “Quality grade on NEC Semiconductnr Davices” {Document number 1 €1-1203) publiched by
NEC Corporaiion to know the specification of quality grade on the devices and its recommendad zpplications.

The informatlon In this documnnt Is subject to change withouT potice.

cument No. 10-3247
IO D. No, 10-8528)

te Published August 1593 M . .
Vtedia Jagen : @ NEC Coparaion 1893
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1. ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings (at Ts = 25 C) ) g
. Parameter Symbot Conditions Ratings Unit
Supply voltage (Surgal Vee surgn &0 Mose v
Supply voltage (No signall Veer : 25 v
Supply voltage (Oserztionsl) Vee 38 v
Output curren: llns:dmanecugl [ e A
Power dissipaton . Po . s0 w
Operating Temperature T ~30 to +85 *C
Storage Temperatura Tra —40 ta 4150 °C

Note The surge pulse waveform is shown in the following figure.

Veuze ' @

(Voeze = Veo! X 0.83 + Ve

Vaiga ~ V) ¥ 0.37 « Vet ’

\lcc=13.2V“—‘J .
1 ms ]
4 ms

goms |

Surge Pulse Wewelorm

Recommended Operating Conditions {at Te = 25 °Cl} .
Paramater Symboi Conditinns MIN. | TYP. | MAX.] Umt
Supply valtage Vee | s {1321 15 v G
Load impedance R . 2 4 8 N
Stand-by switch (7) pin volitage (Operatingl| V{(#7) 35 Vee v
Stand-by switch {7} pin voltage (Stand-by) | VIFT) 0 1.5 A"
Voltage gain Av 34 40 dB8
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Electricel Chatacteristics (Te=25°C. Vec =132 V. Ru=4Q. =1 kHz) I

) Parameter Symbol |- Test Conditions MIN. | TYP. | MAX.| Unit
Cireuit Current Tee 150 | 250 | ma
Ourput Offser Voliage . Vorrcae vi-9 -160 o] +150 | mV
Pos Ru=210, THD » 10 % 32 40 w
Poz Ri=2Q THD = i1C %, Vez = 144V 45 w
Output Power Poy Re=40 THD =10 % 20 24 w
Pod R«2{, THD =1 % 25 33 w
Pas R.=a0,THD 1% 15 1% w
Voltage Gain Av Pc=2W 40 g8
Total Harmenic Distortion THD- Rie2Q.PorEW 0.03 | 0.12 %
THO: RimaQ, Po=4W 0.02 | .12 Y%
Output Noise Level Va As = 10 kO, BW « 20 Hz to 20 kHz 0.35 0.7 |mVema.
’ Supply Voltage Pejection Ratio SVA Re = 0 Q. fizoe = 100 Hz, Vo = 1.0 V 50 60 d8
Input Resistance R. 20 30 kQ
Roll-off .Frr.-quercy ’ I . Ay =-3dB from 1 kHz 190 250 100 KRz
fo S 10 Hz
Stand-by Currens T icc s 0 £Voiltageofmn?7 SISV .05 10 HA
Ovenvolizge Pretaction Operating Voltage|  Veemaexy 18.5 v
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ELECTRICAL CHARACTERISTICS MEASURING CIRCUIT

Filier

Bufier

plcle

30
e
mMT
|
777

5V T~ o
SIS

Nota Mylar capacitor

SWITCH POSITION
CHASACTERISTIC SYMBOL SW1 sSW2 SW2
Quiescent Current lee 2 2 1
Output Offset Voltage - . Vormer 3 2 2
Voltage Gain Av 1 2 2
Output Powvvar : Pa 1 2 2
Total Harmonic Distortion THD 1 2 2
Output Noise Level ‘ Va 2 2 2
Stand-by Current Yecrses 2 1 1 ‘
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2. CHARACTERISﬂC CURVES (T5 = 25 °C)

CIRCUIT CURRENT, QUIESCENT OUTPUT
VOLTAGE vs. SUPPLY VOLTAGE

20 400
2 Rzd”
2 350 <
=
g < |
15+~ E 300
- t
& | § 250
S = —
— 100 2¢0 lec
N Pl
£)8 e
(."J S—Q 00 jr
g 50 7
>
oL ¢ L
5 e 10 12 14 16 13 20
9 Vee = Supply Voltage -V
SUPPLY VOLTAGE REJECTION RATIO vs.
SUFPLY VOLTAGE
2 100 ,
t Ve = 1 Vieme
% fﬁwe : }!OO Hz
£ s8¢ v
c RS = 0
g
b
2 60
¢
E -
D
.>-é a0
=
g
= 20
(723
! 1
£ o !
“ 8 3 0 12 14 18 18 20
Vee ~ Supply Voltage -V
? QUTPUT POWER vs. SUPPLY VOLTAGE
8o
2 e20
7033 =600 0 A
¢ =9 kHz /
63 .‘Qd'
2 L5
50 SO
Al ‘\o

33

i, 1

10

Po - Output Porver -~ W
8

6 € 10 12 182 116 18 20
Vee - Supply Vokage = V

Av—Voltags Gain - d8

Va = Ounput Neisa Voltage ~ mVims,

Pa - Qulput Power - W

-
» o

-
(2]

1.¢
0.2
0.6
Q4
0.2

|
|

VOLTAGE GAIN vs. SUPPLY VOLTAGE
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TOTAL HARMONIC DISTCRTION vs, TOTAL HARMONIC DISTORTIO
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3. APPLICATION CIRCUIT

- Cwr
— 5 s
[~ ik, NS
Ce 777 Son 1kQ

27 uF 7?_&«
zZa 7

J/

. *
9 Fier L_\l Ces 777 (220 uF
P

Input \ +
1 Butfer >

Pa2
i
777 . Stanc-by -
77 Swanct VK

Speaker

(3]

A

Note Mylavr capacitor -

Cs  : Filter capacitor
Cnr : NFE capzcitor
Ces : Bootstrap capacitor
Cnoc : Capacitor for preventian of oscillation (Mylar capacitor)
Rasc : Resis:or for prevention of oscillation

R¢ : External registor
9 Ans @ External resistor

11
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r-8 RELATIONSHI}P BETWEEN EXTERNAL PARTS AND ELECTRICAL CHARACTYTERISTICS
i . i '
Thischa ptcrdes'cribes the effect of external parts, shown inthe application circuit (see 3. APPLICAﬁON CIRCUIT),

*on the electrical characteristics of uPC2505.
The constant of each part is recammended 10 be set to the value shown in 3. APPLICATION CIRCUIT. Use this

8s a reference when the vsiue is changed.
4.1 Filter Capacitor (CF)

4.1.1 Rise time .
The rise time of the amplifiar changes sccording to the capacitance of the Cr (filter capacitor). The larger this
czpaciiance ig, the longer the rise time becomes. Therefore, the rise time can be set by Cr.

See Table 4~1.

Table 4-1 Relationship between the capacitance of Cr and rise time
Capacitance of Cr {uF) 22 33 47 300 220
Rise tima (s) 0.23 0.48 0.70 1.49 2.80

Caution Set the capacitance of Cr 22 uF or more.
Remark The constant of the other external parts is recommended value.

4.1.2 Ripple rejection ratio
Since the structure of the positive phase signal amplifier {Po1) is exactly the sarme as that of the negative phase

signal amgiifier {P22) in the uPC2505, the rippie components appearing in the ovtput of speaker reiect each other.
Consequently, the supply voitage rejection ratio does not worsen much even ifthe capacitance of Cris lessened (see
Fig. 4-1). .

However, therippleccmponenisappearinginoutputofthe output 1{pin 1) and the output 2{pin 8) become larger.

Fig. 4-1 Relationship between Cr and Supply Voltage Rejection Ratio
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<
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@» 10 * !

0 i

1 10 100 1000

Cr - Filtar Capacitance - uF
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4.1.3 Resistance to btesking
) : When this capacitance in made smaller, there is 7 rick that the res:stance to breaking of the uPC2505 will iower.
Ta prevent this. set the capacitance of Cr 10 22 MF or more.

4.2 NF Capacitor {Cnr)

4.2.1 Voltage gain
The low frequency characteristic changes when the capacitence of Cnr is changed (see Fig. 4~2).

Fig. 4-2 Voitage Gain vs. Frequency Characteristics
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fe Frequency -~ HZ

4.2.2 Rise time

When the capacitance of Cnris changed, the rise time hardly changes. Therefore, the iower cut-off frequency can
be decided without cansidering the rise time.

See Table 4-2.

Table 4-2 Retationship between the capacitance of Cnr and rise time
Capacitance of Crr (uF) 22 23 l a7 100 220

Bice ure (3) . 0.70° Q.70 ] 0.70 0.70" 0.70

Remark The constant of the other externz! parts is recommended value.

4.2.3 Peak value of shock noise

The rise time of uPC2505 is hardly influenced by Cur. Therefore, the peak value of shock noise is controlied lower.
When the relative erroris 10 %, the peak value of shock noige is shout quartér of uPC2500. Fig. 4-3 shows the wave-
form of shock ncise vwhan the relative error is 10 %.
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Fig. 4-3 Waveform of Shock Noise {The Relative Erroe: 10 %)
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4.3 Bootstrap Cepacitor (Cas)

4.3.1 Qutputpower ’ @
When he capacitance of Cses is changed, tha lower ouviput power changes, See Fig. 4-4,

Fig. 4-4 Qutput Power vs. Frequency Characteristics
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4.4 CR Circuit for Prevention of Occillation {Cosc, Rosc)

b The CR circuit confected to output pins is used for prevention of oscitlation. For the Cose, use a capatitor having
excetient temperatura characteristic and frequency characteristic {[recommendad parts: mylar capacitorn.
When the resistante and capacitance values of the circuits are changed, be sure to check that no osciliation is
produced.

4.5 Extcrnal Resistors (Be, Rir)

4.5.1 Voltage gain
The closed loop voitage gain of the uPC2505 is determined depending on external resistors, Ri, Rur and internal
fcedback resistor R, and it can be obtained according to the following equation:
Rro // Re
RyF

Av = 20 Sog + 6 1dB)

5 Fie= 25k i
Ric /7 Rt : Resistance value when Rio and Rt are connected in paraliel.

Caution Since the yPC2505 could start oscillating when the voltege gain is set too low, set the voltage gain to
34 dB or more.

15




FROM BAZRH #ACETTID O93E10R226 81 22119 58 22:00 XBE3303000-791 F, 18

FROM MEC Qw5 (X)o7 '7*..';”&:" 122310228 (&Y 17 2. TN T DL/ RESBISI0S12237 F 17,722

- bu427525 0049453 Tl4 EENECE

NEC LPC2505

-

5. PROTECT]ON CIRCUITS

| 4
The uPC2505 inieg rates various protection circuits to provide high resistance to breaking. This chapter outlines
these protection circuits.

5.1 Overvoltage Protection Circuit and Surge Protection Circuit

The overvoltage circuit and surge protection circuit constitute a common circuit. When the supply voltage rises
beyond 20 V TYP., it prevents the uPC2505 from being broken. .

5.2 Thermal Shutdown Circuit

When the junction tempersature of the uPC2505 reaches 175 °C TYP., this therma! shutdown circuit operates to
reduce the current of the output bias constant current circuit, thereby curbing a turther rise of tamperature and
preventing damage to the uPC2505. Since a latch function is not provided for the protecting operation of this circuit,
the prbtecﬂon aperation is automatically released when the junction temperature 1owers 10 its normal temperature. e

§3 ASO Protection Circuit
The pPC2505 integrates this ASQO protection circuit to provide high resistance to output pin short circuit {Vee to

output pin, octput pin to GND, autput pin to output pin). .
When the ASO protection circuitis in its protective operation, output pins are alf placed into the floating status.

This prevents the speaker from breakdown when output pin short circuit and so on, occurs at the same time.
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6. HEAT SINK DESIGNING

. !
' A heat sink for the uPC2505 must be designed according to the operating conditions. :
6.1 Outline of Heat Sink Designing

In general, the relationship amdéng temperature change AT, thermal resistance R, and power consumption Pa
is expressed ss following equation:

4T {*C) = Ren {*°C/W) x Pa (W)

For the heat sink of the uPC2508, the reiationship between the thermal resictances and temperature is shown as
below;

Fig. 6-1 Re!ationship of Rin, T; and Ta

T
| : Junzilon tempersture

Rives Ta : Amblent temperaturae

-
VAN—0

p{__/
23
;3

Pung-er : Therma! resisiance between junction and c2se
Rinte-rs : Thermal resistance beoween ¢3ze and heat sink

Ringm * Thermal resistance between heat sink and air

A e
A

.“,\

4

t

+ Reners Riear  ~ Therm3! resiszance betwveen junction and ambience
! .

1

) W

qu-q = ﬁﬂ(ﬂ + Fnvem + Pinos

Thatis, where the power consumpticn within the uPC2505 istaken as Pq, the junctiontemperature Tjof the pPC2605
can be representad by the following equation;

Tg = Ta = R tog) Pa
} e To + {Rinijj< + Rinec-m =~ Ruwsg) % Peo

To keep the junction temperature less than the maximum allowable value Timaxy when the uPC2505 is opersted
under the conditicn of the maximum ambient temperature of Tamaxy and maximum power consumption of Paiaxy,
the heat sink must meet the fcllowing equation:

Timaxs — Tamax.)
Puong € —cle = STV

= {Run<i + Ruvem) ("C/W).oereoeeeeeeen weeee (1}

Peatraaxy
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- 6.2 Heat Sink De|$igning of uPC2505

Fig. 6~2 shows the relationship between the powser dissipation Po of the pPC2506 and ambient temperature T-.
Fig. 6-2 and €-4 show the relstionship between the internal power consumption Pa 2and output power Po.

From Fig. 6-2, the thermal resistance between the junction and heat sink of uPC2505 is given by
"Rt = Rent—) + Rintem = 2.5 (°C/W)”. .

On1ne other hand, the absolute maximum rating Tyraxs of the jurction temperature of pPC2503 is 150 °C. Therefore
equation (1) above becomes as shown below:

Ronerg « 2202 ToM0) 5 € (OC/) o . (2)

Patrnx.
Designing Procedure of Heat Sink
@ Setthe operating conditians.
(a) Losdimpedance :Re
(b} Supply voltage : Vee
(¢} Maximum ambient temperature : Taircaxy
Obtain the meximum power consumption Pamaxy under conditions of (a} and {b) from Fig. 6-3 end 6-4.

Incorporaie Tazeax1and Pamax) obtained from steps @ and @ sbove into equation (2) to obtain the required thermal
resistance of the heat sink.

e

Caution Althoughthe thermalresistance of the heat sink canbe obtained according to the method described above,
itisrecommendedtouse a heatsinksomewhatlarger than the calculated value for greaterrehability. Also,
be sure 10 use silicon grease when the heat sink is mounted to the uPC2505.
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Fig. 6-2 Pb vs. Te Characteristic
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Fig. 6-3 Pa vs. Po Characteristic(Ru=2 Q)
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7. ATTENTION ON APPLICATION
When attaching the ¢PC2505 on the heat sink, note following points.
» Be sure ta use the silicon grease.

*» Keep the fastening torque for the screw in the range of 5 to € kg-cm.
e Flatness of attached area of heat sink should be kept within £0.1 mm.

When the uPC25065 is unsteble due to the high impedance of signal source, connect a capazcitor {about 1000 pF)
between pin 1 and pin 3,

L S S, L S
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8. PACKAGE DHA\A}ING

12PIN PLASTIC POWER SIP (L)

F— o o .
w —F N
i—} -lr {+ = o
| .
° ! '—12 .
! ﬁ'[ y = i
|

S U —y

@ T PI2KP.25482
2':2:‘56” centerline is 16¢3:03 within 0.26 mm ITEM § MILLIMETERS I INCHES
(N 01 inch) of itc truo paanisa (T.N) gt asql- A A3 07 Max 13 Mav.
mum material condition, [ 1.2 MIN. 0.047 MIN,
0 B 2%03 0.3237001
3 3.6 0.14228%3%
F 0.8=%" 0.031:323%
G 0.26 0.01
B H 254" 0.1
J 2.54 MAX, 0.1 MAX,
K 1.0 MmN, 0.039 MIN.
M 13.8 MAX, 0.543 MAX ’
N §.8:92 0.188=%003
le] 24,039 0.945:888%
a 15.0 MAX. 0.591 MAX
(V] 2.8 MAX. 0.111 mAX.
v 0.35¢' 001472885
Y 6.6°°7 0.256 "0
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9. RECOMMENDED SOLDERING CONDITIONS

The following conditions (see table below} must be met when soii’iérin'g this product.
For more de:aifs. refar to ouc document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL~ (IEI-
1207).
lease consult with our sales offices in case other soldering process is used, or in casc soldering is done under
different conditions.

Type of Through Hole Device

HPC2S05H : 12 pin plastic power SIP (L)

Soldaring Process Soldering Conditions

R Solder temparsture: 260 *C or lower,
Wave Soldsaring {For lsads only) . o
Flow time; 10 seconds or less.

i mperature: 269 « H T,
Pcniat Heating Method Pin tempera 283 “C or lowe g

Time: 10 seconds or less.

Caution Do not jet molten solder on the surface of package.




