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FEATURES

General

¢ Good stability for any regulator with almost any output
capacitor

¢ Five voltage regulators (BU5V, illumination, AM, FM
and audio)

* Mode selection by three enable control pins

¢ Low dropout voltage output stages (PNP output stage)
« High ripple rejection

< Low noise for all regulators

< Two power switches (power antenna and power control
function).

Protections
¢ Reverse polarity safe (down to —18 V without high
reverse current)

« Able to withstand voltages up to 18 V at the output
(supply line may be short-circuited)

» ESD protection of all pins
» Thermal protection to avoid thermal break down
¢ Load dump protection

* Regulator outputs are DC short-circuited safe to ground
and supply voltage

» Foldback current limit protection for all regulators
¢ Loss of ground protection for power switches.

ORDERING INFORMATION

GENERAL DESCRIPTION

The TDA3682 is a multiple output voltage regulator with
power switches, intended for use in car radios with or
without a microprocessor.

The TDA3682 contains the following:

« Four switchable regulators and one permanent active
regulator (BU5V)

« Two power switches with loss of ground protection
« Three enable control inputs for selecting the regulators
(ilumination, audio, AM or FM) and the power switches

(PANT and PCON); the standby mode is selected with
all enable control inputs at LOW level.

The quiescent current has a very low level of 120 pA
(typical value) with the regulator 2 (BU5V) active.

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA3682ST RDBS13P | plastic rectangular-DIL-bent-SIL power package; 13 leads SOT528-2
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power switches
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT

Supply

Vpo supply voltage regulator 1 on 114 14.4 18 Vv
regulators 3, 4 and 5 on 10 14.4 18 \Y
regulator 2 on 4 - - \%
jump start for t < 10 minutes - - 30 \
load dump protection for - - 50 \
t<50msandt =2.5ms
overvoltage for shut-down 20 - - Y

lq(tot) total quiescent supply current standby mode; Vpy = 14.4 V - 120 150 A

Voltage regulators

Vo(REGY) output voltage of regulator 1 0.5 mA <1y <250 mA 9.89 10.3 10.71 |V

Vo(REG2) output voltage of regulator 2 0.5 mA <1, <300 mA 4.8 5.0 5.2 \%

Vo(REG3) output voltage of regulator 3 0.5mA <1,<200 mA 7.87 8.2 8.53 \Y,

Vo(REG4) output voltage of regulator 4 0.5mA<l, <50 mA 7.87 8.2 8.53 \%

Vo(REGS) output voltage of regulator 5 0.5mA <1y <50 mA 7.87 8.2 8.53 \Y,

Power switches

Vdropisw1) | dropout voltage of switch 1 lo =200 mA - 0.6 0.8 \%

Vdropiswz) | dropout voltage of switch 2 lo =200 mA - 0.6 0.8 \%

Enable control inputs

Vi LOW-level input voltage -0.2 - +1.0 \%

Vim MID-level input voltage not valid for pin EN1 2 - 3 \Y

ViH HIGH-level input voltage 4 - - Y

R; input resistance 0V < Ven £ VoRresz +0.3V 50 - - kQ
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BLOCK DIAGRAM
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Fig.1 Block diagram.

2002 Mar 11 4



Philips Semiconductors

Product specification

Multiple voltage regulator with
power switches

TDA3682

PINNING
SYMBOL | PIN DESCRIPTION
SW2 1 | power control switch 2 (PCON)
output
EN2 2 | enable control input 2 for regulator 3
(audio), regulator 4 (AM) and
regulator 5 (FM)
SwWi1i 3 | power antenna switch 1 (PANT)
output
EN3 4 | enable control input 3 for power
switch 1 (PANT) and power switch 2
(PCON)
REG5 5 |regulator 5 (FM) output
Vpo 6 |supply voltage 2
REG4 7 |regulator 4 (AM) output
GND 8 |ground
REG3 9 | regulator 3 (audio) output
EN1 10 | enable control input 1 for regulator 1
(ilumination)
REG1 11 |regulator 1 (illumination) output
STCP 12 | storage capacitor connection for
supply voltage of regulator 2
REG2 13 | permanent regulator 2 (BU5V) output

swz[1] Y
EN2[ 2]
swi[3]
EN3 [4 |
REGS [5 |
Vo [6 |
REG4[7 | TDA3682
GND 8]
REG3 [ 9 |

EN1 |10
REG1 |11
STCP |12

REG2 |13

A

MGT169

Fig.2 Pin configuration.

FUNCTIONAL DESCRIPTION

The TDA3682 is a multiple output voltage regulator with
power switches, intended for use in car radios with or
without a microprocessor.

It contains:

« Four switchable regulators and one permanent active
regulator

e Two power switches with loss of ground protection
e Three enable control inputs EN1, EN2 and EN3.

The quiescent current has a very low level of 120 pA
(typical value) with the regulator 2 (BU5V) active.

Because of low voltage operation of the application, low
dropout voltage regulators are used in the TDA3682.

2002 Mar 11

Output selection
Regulator 2 is always active and can not be controlled.

All the other regulators and both power switches can be
controlled by using pins EN1, EN2 and EN3:
« Pin EN1 controls regulator 1 (illumination); see Table 1

« Pin EN2 selects regulator 3, 4 or 5 (audio, AM or FM);
see Table 2

* Pin EN3 selects power switches 1 or 2 (PANT or
PCON); see Table 3.

Pins EN2 and EN3 are three-state level control inputs:
e Lmeans: Vegn<1V

e Mmeans: 2V <Vgy<3V

¢ Hmeans: Vgn24 V.
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Table 1  Enable control pin EN1

REGULATOR OUTPUT
EN1 REG1
L off
on

Table 2 Enable control pin EN2

REGULATOR OUTPUTS

EN2
REG3 REG4 REG5
L off off off
M on off on
H on on off

Table 3 Enable control pin EN3

POWER SWITCHES

EN3
SW1 SW2
L off off
M off on
H on on
Protections

All output pins are fully protected against load dump and
short-circuit (foldback current protection); see Fig.3.

At load dump all regulator outputs will go low, except the
output of regulator 2 (BU5V).

The power switches can withstand ‘loss of ground’. This
means that the ground pin is disconnected and the switch
output is connected to ground.

MGT170

Vo(REG)

3 H4----->

[
lsc [
lo(REG) —

Fig.3 Foldback current protection.
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Backup function

A backup function is present. This is realized by a switch
function which acts like a sort of ideal diode between
pins Vp, and STCP. The forward voltage of this ideal diode
depends on the current flowing through this diode. This
function makes it possible to supply regulator 2 (BU5V)
when no supply voltage is present on pin Vp,. A special
application can be made using a backup function by
connecting a capacitor between pin STCP and ground.
When the supply voltage is present on pin Vp, this
capacitor will be charged to a level of Vp, — 0.3 V. This
charge can now be used to supply regulator 2 for a short
period of time when Vp, is switched to O V.

The delay time can be calculated using the formula:

Vp2—VRege —0:5

VREGZ

tdelay = Cbackup x RL x
Example: Vpo =14.4V, Vreg2 =5V, R. =1 kQ and
Chbackup = 100 pF results in a delay time of 177 ms.

When an overvoltage condition occurs, the voltage on
pin STCP will be limited to approximately 18 V.
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vp2 supply voltage regulators on - 18 \
reverse polarity; non-operating - 18 \%
jump start for t < 10 minutes - 30 \%
load dump protection for t < 50 ms - 50 \%
andt, =2.5ms
Piot total power dissipation Tamp =25 °C
infinite heatsink - 17.8 W
in free air - 3.1 W
Tstg storage temperature -55 +150 °C
Tamb ambient temperature -40 +85 °C
T junction temperature -40 +150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Ritn(-c) thermal resistance from junction to case 7 K/W
Ritn(-a) thermal resistance from junction to ambient 40 K/W
QUALITY SPECIFICATION
In accordance with “SNW-FQ-611D".
CHARACTERISTICS
Vpo =14.4 V; Tamp = 25 °C; measured in test circuit of Fig.7; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. |UNIT
Supply
Vps supply voltage regulator 1 on 11.4 14.4 18 Y
regulators 3, 4 and 5 on 10 14.4 18 \Y/
regulator 2
switched on 4 - - \%
in regulation 6.3 - 50 \%
overvoltage for shut-down 20 - - \%
lg(tot) total quiescent supply current standby mode; note 1 - 120 150 HA
Enable control inputs: pins EN1, EN2 and EN3
Vi LOW-level input voltage -0.2 - +1.0 |V
Vim MID-level input voltage not valid for pin EN1 2 - 3 \%
Vi HIGH-level input voltage 4 - - \%
R; input resistance 0V < Ven £ VoRrecz +0.3V 50 - - kQ
VEN > VoRrEg2) + 0.3V 2 3 - kQ
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SYMBOL PARAMETER CONDITIONS MIN. [ TYP. | MAX. [UNIT
Regulator 1: pin REG1 (I , =5 mA)
Vo(REGL) output voltage of regulator 1 0.5mA <1, <250 mA 9.89 10.3 10.71 |V
12V <Vp, <18V 9.89 10.3 10.71 |V
AViine line regulation voltage 12V <Vpy, <18V - - 50 mV
AVigad load regulation voltage 5mA <, <250 mA - - 100 mV
SVRR supply voltage ripple rejection fi= 120 Hz; Vi=2V (p-p) 60 70 - dB
Vdrop dropout voltage Vp2 =10.0V; lp =250 mA; note 2 |- 0.4 0.7 \
Im current limit Vo>85V 300 - - mA
lsc short-circuit current R 0.5 Q; note 3 50 - - mA
Regulator 2: pin REG2 (I o =5 mA)
Vo(REG?) output voltage of regulator 2 0.5 mA <1, <300 mA 4.8 5.0 5.2 \
10V <Vp, <18V 4.8 5.0 5.2 \%
AVjine line regulation 10V<Vpys18V - 3 50 mV
AVigad load regulation 0.5 mA <1, <300 mA - - 100 mV
SVRR supply voltage ripple rejection fi=120 Hz; V; =2V (p-p) 60 70 - dB
Vdrop dropout voltage lo =300 mA
Vstep = 5.5V, note 4 - 0.7 0.9 \Y
Vpo =6 V; note 5 - 1.3 15 \%
Im current limit Vo>45V 350 - - mA
lsc short-circuit current R <0.5 Q; note 3 80 100 - mA
Regulator 3: pin REG3 (I , =5 mA)
Vo(REG3) output voltage of regulator 3 0.5mA <1,<200 mA 7.87 8.2 853 |V
10V <Vp, <18V 7.87 8.2 853 |V
AVine line regulation 10V<Vpys18V - 3 50 mV
AVigad load regulation 0.5 mA <1, <200 mA - - 100 mV
SVRR supply voltage ripple rejection fi=120 Hz; V; =2V (p-p) 60 70 - dB
Vdrop dropout voltage Vpo =8V, lp = 200 mA,; note 2 - 0.2 0.4 \
Im current limit Vo>7V 250 - - mA
lsc short-circuit current R <0.5 Q; note 3 40 - - mA
Regulator 4: pin REG4 (I , =5 mA)
Vo(REG4) output voltage of regulator 4 0.5 mA<Il, <50 mA 7.87 8.2 8.53 \
10V <Vp, <18V 7.87 8.2 853 |V
AViine line regulation 10V<Vp,<18V - 3 50 mV
AVipad load regulation 0.5mA <1, <50 mA - - 100 mV
SVRR supply voltage ripple rejection fi=120 Hz; Vi =2V (p-p) 65 70 - dB
Vdrop dropout voltage Vpo =8 V; |, = 50 mA; note 2 - 0.4 0.7 \Y
Im current limit Vo>7V 75 - - mA
lsc short-circuit current R <0.5 Q; note 3 20 - - mA
2002 Mar 11 8
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SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. |UNIT
Regulator 5: pin REG5 (I , =5 mA)
Vo(REGS) output voltage of regulator 5 0.5mA <1, <50 mA 7.87 8.2 8.53 \Y
10V <Vp, <18V 7.87 |82 853 |V
AViine line regulation 10V<Vpy,<18V - 3 50 mV
AVigad load regulation 0.5 mA<ly, <50 mA - - 100 mV
SVRR supply voltage ripple rejection fi= 120 Hz; Vi=2V (p-p) 60 70 - dB
Vdrop dropout voltage Vp2 =8V, lp = 50 mA; note 2 - 0.2 0.4 \
Im current limit Vo>7V 75 - - mA
lsc short-circuit current R 0.5 Q; note 3 20 - - mA
Power switch 1: pin SW1
Vdropisw1) | dropout voltage lo =200 mA - 0.6 0.8 \
Im current limit Vo>11.7V 0.3 0.55 0.8 A
Power switch 2: pin SW2
Vdropiswz) | dropout voltage lo =200 mA - 0.6 0.8 \%
Im current limit Vo>11.7V 0.3 0.55 0.8 A
Notes

1. The quiescent current is measured when R = o and Vg < 0.8 V.

The dropout voltage of a regulator is the voltage difference between Vp; and Voreg).

2
3. The foldback current protection limits the dissipation power at short-circuit.
4

The dropout voltage of regulator 2 is the voltage difference between Vstcp and Voreg2) and depends on the load
current (see Fig.6).

5. The dropout voltage of regulator 2 is the voltage difference between Vp, and Voreg2) and depends on the load
current (see Fig.7).
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MGT175 MGT173

5.040 1200
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5.030 // \ 800 /
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Fig.4 Output voltage of regulator 2 as a function
of the ambient temperature.

Fig.5 Voltage drop of Vp, as a function of the
output current of regulator 2.
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Fig.6 Dropout voltage of Vstcp as a function of
the output current of regulator 2.
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Fig.7 Dropout voltage of Vp, as a function of the
output current of regulator 2.
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INTERNAL PIN CONFIGURATION

PIN SYMBOL EQUIVALENT CIRCUIT
1 sSw2
3 swi
2 EN2
EN3
10 EN1
REG5
7 REG4
9 REG3
11 REG1
13 REG2
6 Vp;
8 GND

6

l MGT181

12 STCP
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TEST AND APPLICATION INFORMATION

8
7LGND

Fig.7 Test and application circuit.

; (50V)

13 | REG2 » BUSV
srep +1 10uF
Lo 12 %
100 pF 4
100 nF REG1
; ; (40V) 11 G » illumination
! , +1 10uF
; (50V)
Vp2 '
Vp 6 9 REG3 » audio
L oo L 220pF ] 104F
T T ©3v TDA3682 1, GoV)
.| REGA T . AM
10 uF
ENL| ;(50 V)
EN2 ) 5 REG5 > EM
+_L 10 uF
Ens |, ;(50 V)
1} SW2 : » PCONT
+1 10uF
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W1 '
3l S » PANT
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MGT171
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Application information
NoOISE
MGT176
The outputs of regulators 1 to 5 are designed in such a EgR
way that the noise is very low and the stability is very good. @ )
The noise output voltage depends on output capacitor C,,. 12 maximum
Table 4 shows the influence of the output capacitor on the
noise figure. & stable region
Table 4 Noise figures A~e o
=~ < _minimum
NOISE FIGURE (uv)® 0 ik F
REGULATOR 0.1 1 10 100
Co =10 uF | Co =47 puF | Co = 100 pF Co (HF)

1 170 130 120

2 110 100 9 Fig.8 Curve for selecting the value of the output

3 140 110 100 capacitor for regulator 2.

4 140 110 100

5 140 110 100
Note Example 2 (regulator 1)

1. Measured at a bandwidth from 20 Hz to 20 kHz.

STABILITY

The regulators are made stable with the externally
connected output capacitors. The stability can be
guaranteed with almost any output capacitor. When only
an electrolytic capacitor is used, the temperature
behaviour of this output capacitor can cause oscillations at
extreme low temperature. The following two examples
show how an output capacitor value is selected.
Oscillation problems can be avoided by adding a 47 nF
capacitor in parallel with the electrolytic capacitor.

Example 1 (regulator 2)

Regulator 2 (BU5V) is stabilized with an electrolytic output
capacitor of 10 pF (ESR =4 Q). At Tamp = =30 °C the
capacitor value is decreased to 3 uF and the ESR is
increased to 28 Q. As can be seen from Fig.8 the regulator
will be instable at T4 = =30 °C.

Solution: To avoid problems with stability at low
temperatures, the use of tantalum capacitors is
recommended. Use a tantalum capacitor with a value of
10 pF or an electrolytic capacitor with a higher value.

2002 Mar 11 13

Regulator 1 (illumination) is stabilized with an electrolytic
capacitor of 2.2 pF (ESR =8 Q). At Tamp = — 30 °C the
capacitor value is decreased to 0.8 pF and the ESR is
increased to 56 Q. As can be seen from Fig.9 the regulator
will be stable at Ty = =30 °C.

Even when only a small MKT capacitor of 47 nF is used as
the output capacitor, regulator 1 will remain stable over the
temperature range.

MGT177

100 )
maximum

ESR
@

stable region

0 T
0.047 0.1

10 100
Co (MF)

Fig.9 Curve for selecting the value of the output
capacitor for regulators 1, 3, 4 and 5.
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PACKAGE OUTLINE
RDBS13P: plastic rectangular-DIL-bent-SIL power package; 13 leads SOT528-2

non-concave
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view B: mounting base side
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DIMENSIONS (mm are the original dimensions)
UNIT | A | Ay [ by | ¢ |D®| d | Dp |E®D| e |e; | ez | Ep i L |L:| Q v w x | z®
4.6 | 075 | 0.48 | 24.0 | 20.0 12.2 34 (375|375 | 2.1 2.00
6
mm 177 44 | 060 | 0.38 | 2356 | 196 | 0 |118| 34 | L7 | 508 31 [315(315| 18 | %6 [ 04 | 003 45
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUE DATE
IEC JEDEC EIAJ

SOT528-2 = @ 00-10-19
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SOLDERING

Introduction to soldering through-hole mount
packages

This text gives a brief insight to wave, dip and manual
soldering. A more in-depth account of soldering ICs can be
found in our “Data Handbook IC26; Integrated Circuit
Packages” (document order number 9398 652 90011).

Wave soldering is the preferred method for mounting of
through-hole mount IC packages on a printed-circuit
board.

Soldering by dipping or by solder wave

The maximum permissible temperature of the solder is
260 °C; solder at this temperature must not be in contact
with the joints for more than 5 seconds.

The total contact time of successive solder waves must not
exceed 5 seconds.

The device may be mounted up to the seating plane, but
the temperature of the plastic body must not exceed the
specified maximum storage temperature (Tsigmax))- If the
printed-circuit board has been pre-heated, forced cooling
may be necessary immediately after soldering to keep the
temperature within the permissible limit.

Manual soldering

Apply the soldering iron (24 V or less) to the lead(s) of the
package, either below the seating plane or not more than
2 mm above it. If the temperature of the soldering iron bit
is less than 300 °C it may remain in contact for up to

10 seconds. If the bit temperature is between

300 and 400 °C, contact may be up to 5 seconds.

Suitability of through-hole mount IC packages for dipping and wave soldering methods

PACKAGE

SOLDERING METHOD

DIPPING

WAVE

DBS, DIP, HDIP, SDIP, SIL suitable

suitable®)

Note

1. For SDIP packages, the longitudinal axis must be parallel to the transport direction of the printed-circuit board.

2002 Mar 11
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DATA SHEET STATUS

PRODUCT

1)
DATA SHEET STATUS STATUS®)

DEFINITIONS

Objective data Development

This data sheet contains data from the objective specification for product
development. Philips Semiconductors reserves the right to change the
specification in any manner without notice.

Preliminary data Qualification

product.

This data sheet contains data from the preliminary specification.
Supplementary data will be published at a later date. Philips
Semiconductors reserves the right to change the specification without
notice, in order to improve the design and supply the best possible

Product data Production

This data sheet contains data from the product specification. Philips
Semiconductors reserves the right to make changes at any time in order
to improve the design, manufacturing and supply. Changes will be
communicated according to the Customer Product/Process Change
Notification (CPCN) procedure SNW-SQ-650A.

Notes

1. Please consult the most recently issued data sheet before initiating or completing a design.

2. The product status of the device(s) described in this data sheet may have changed since this data sheet was
published. The latest information is available on the Internet at URL http://www.semiconductors.philips.com.

DEFINITIONS

Short-form specification [0 The data in a short-form
specification is extracted from a full data sheet with the
same type number and title. For detailed information see
the relevant data sheet or data handbook.

Limiting values definition [ Limiting values given are in
accordance with the Absolute Maximum Rating System
(IEC 60134). Stress above one or more of the limiting
values may cause permanent damage to the device.
These are stress ratings only and operation of the device
at these or at any other conditions above those given in the
Characteristics sections of the specification is not implied.
Exposure to limiting values for extended periods may
affect device reliability.

Application information [0 Applications that are
described herein for any of these products are for
illustrative purposes only. Philips Semiconductors make
no representation or warranty that such applications will be
suitable for the specified use without further testing or
modification.

2002 Mar 11
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DISCLAIMERS

Life support applications O These products are not
designed for use in life support appliances, devices, or
systems where malfunction of these products can
reasonably be expected to result in personal injury. Philips
Semiconductors customers using or selling these products
for use in such applications do so at their own risk and
agree to fully indemnify Philips Semiconductors for any
damages resulting from such application.

Right to make changes [ Philips Semiconductors
reserves the right to make changes, without notice, in the
products, including circuits, standard cells, and/or
software, described or contained herein in order to
improve design and/or performance. Philips
Semiconductors assumes no responsibility or liability for
the use of any of these products, conveys no licence or title
under any patent, copyright, or mask work right to these
products, and makes no representations or warranties that
these products are free from patent, copyright, or mask
work right infringement, unless otherwise specified.
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