| Ordering number : ENA1902 |

SANYO Semiconductors
SA//MYO R D;\TA SHEET

An ON Semiconductor Company
Monolithic Linear IC

| V5681 P — For Car Audio Systems
Multi-Power Supply System IC

Overview
The LV5681P is a multi-power supply system IC that provides four regulator outputs and two high side switches as well as
a number of protection functions including overcurrent protection, overvoltage protection and overheat protection. It is an
optimal power supply IC for car audio and car entertainment systems and similar products.

Features

o Four regulator output systems
For microcontroller: 5.7V output voltage, 200mA maximum output current
For CD drive: 7.0V output voltage, 1300mA maximum output current
For illumination: 8 to 12V output voltage (output can be set with external resistors), 300mA maximum output current
For audio systems: 8 to 9V output voltage (output voltage can be set with external resistors), 300mA maximum
output current

e Two V(-linked high side switch systems
EXT: 350mA maximum output current, 0.5V voltage difference between input and output.
ANT: 300mA maximum output current, 0.5V voltage difference between input and output.

e Two VDD 5V-linked high side switch systems
SW5V: 200mA maximum output current, 0.2V voltage difference between input and output.
ACC (accessory voltage detection output): 100mA maximum output current, 0.2V voltage difference between input

and output.

e Overcurrent protection function

¢ Overvoltage protection function, typ 21V (excluding Vpp 5V output)

e Overheat protection function, typ 175°C

¢ On-chip accessory voltage detection circuit

e P-channel LDMOS used for power output block

CAUTION)
The protection functions are provided in order to improve the ability of the ICs to withstand breakdown, and they are not intended to guarantee safety
when used under conditions outside the safe operating area or rated operating conditions.
Use of the ICs under any conditions exceeding the safe operating area or above the IOmax, and especially use in overcurrent protection areas or under
conditions in which they are subject to thermal protection, may reduce their reliability and result in permanent breakdown.

B Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application", intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

W Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co., Ltd.

http://semicon.sanyo.com/en/network
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LV5681P

Specifications

Absolute Maximum Ratings at Ta=25°C

Parameter Conditions Conditions Ratings Unit
Supply voltage Ve max 36 \%
Peak supply voltage Ve peak See below for the waveform applied. 50 \
Allowable Power dissipation Pd max Independent IC Ta <25°C 15 w
Al heat sink * 5.6 w
With an infinity heat sink 325 w
Junction temperature Tj max 150 °C
Operating ambient temperature Topr -40 to +85 °C
Storage temperature Tstg -55 to +150 °C
*: When the Aluminum heat sink (50mm x 50mm x 1.5mm) is used
Allowable Operating range at Ta=25°C
Parameter Conditions Ratings Unit
Operating supply voltage 1 Vpp output, SW output, ACC output 7.5t0 16 \%
Operating supply voltage 2 ILM output at 10V 12 to 16 \
ILM output at 8V 10to 16 \Y
Operating supply voltage 3 Audio output at 9V 10 to 16 \Y
Operating supply voltage 4 CD output (CD output current = 1.3A) 10.5t0 16 \Y,
CD output (CD output current < 1A) 10to 16 \

Electrical Characteristics at Ta=25°C, Vcc = 14.4V

*: All the specifications are defined based on the tests that Tj is almost equal to Ta (=25°C). To suppress the rise of Tj in the junction
temperature as much as possible, it tests by the pulse loading.

Parameter Symbol Conditions - Ratings Unit
min typ max

Current drain Icc Vpp no load, CTRL1/2 =[L/L], ACC = 0V 400 800 pA
CTRL1 Input
Low input voltage VL1 0 0.4 \
M1 input voltage Vim1l 0.8 1.1 1.4 \
M2 input voltage Vime1 1.9 2.2 25 \
High input voltage ViHl 2.9 3.3 55 \Y
Input impedance Ri{1 350 500 650 kQ
CTRL2 Input
Low input voltage VL2 0 0.5 \
M input voltage Vim2 11 1.65 21 \
High input voltage ViH2 2.5 3.3 5.5 \Y
Input impedance Rin2 350 500 650 kQ
Vpp 5.7V Output *1 The Vpp 5.7V output supplies the output currents of SW 5.7V and ACC 5.7V.
Output voltage 1 Vol lol =200mA, |7, Ip8 = 0A 5.4 5.7 6.0 \
Output voltage 2 Vol lol =200mA, Ig7 = 200mA, Io8 = 100mA 5.4 5.7 6.0 \%
Output total current Itol Vol2=5.4V, Itol = Igl+lg7+Ip8 500 mA
Line regulation AVoLN1 7.5V < Ve <16V, Igl = 200mA *2 30 90 mv
Load regulation AVoLpl 1ImA <ol < 200mA *2 70 150 mv
Dropout voltage 1 Vpropr1l lo1 = 200mMA *2 1.0 15 \
Dropout voltage 2 VpRroprL’ lpl = 100mA *2 0.7 1.05 \%
Dropout voltage 3 VDrOPL” Io1+lg7+o8 = 500mA 2.5 3.75 \Y
Ripple rejection RRreJl f=120Hz, Io1 = 200mA *2 40 50 dB
CD Output ; CTRL2 = [H]
Output voltage | Vo2 102 = 1000mA 6.65 7.0 7.35 \%

*1: The Vpp 5.7V output also supplies the output currents of SW 5.7V and ACC 5.7V. Therefore, the current supply capability of the Vpp 5.7V output and its

other electrical characteristics are affected by the output statuses of SW 5.7V and ACC 5.7V.

*2 : SW 5V and ACC 5.7V are not subject to a load.

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions - Ratings Unit
min typ max

Output current 102 Vo2 2 6.65V 1300 mA
Line regulation AVOLN2 10.5V < Ve < 16V, Ig2 = 1000mA 50 100 mv
Load regulation AVoLD2 10mA < 1p2 < 1000mA 100 200 mv
Dropout voltage 1 VDROP2 I02 = 1000mA 1.0 15 \Y
Dropout voltage 2 Vbrop2’ 102 = 500mA 0.5 0.75 \
Ripple rejection RREJ2 f=120Hz, o2 = 1000mA 40 50 dB
AUDIO (8-9V) Output ; CTRL2 =[M]
AUDIO_F pin voltage V|3 1.222 1.260 1.298 \%
AUDIO_F pin inflow current IIN3 -1 1 pA
AUDIO output voltage 1 Vo3 103 = 200mA, R2 = 30kQ, R3 = 5.6kQ *3 7.65 8.0 8.35 \
AUDIO output voltage 2 Vo3 103’ = 200mA, R2 = 27kQ, R3 = 4.7kQ *3 8.13 8.5 8.87 \
AUDIO output voltage 3 Vp3” 103” = 200mA, R2 = 24kQ, R3 = 3.9kQ *3 8.6 9.0 9.4 \Y
AUDIO output current 103 300 mA
Line regulation AVoLN3 10V < Ve <16V, I3 = 200mA 30 90 mv
Load regulation AVoLD3 1mA <1p3 < 200mA 70 150 mv
Dropout voltage 1 VDROP3 103 = 200mA 0.3 0.45 \
Dropout voltage 2 VDROPS’ 103 = 100mA 0.15 0.23 \
Ripple rejection RREJ3 f=120Hz, Ip3 = 200mA 40 50 dB
ILM (8-12V) Output ; CTRL1 =[M1]
ILM_F pin voltage Vi4 1.222 1.260 1.298 \
ILM output voltage 1 Vo4 Io4 = 200mA, R2 = 30kQ, R3 = 5.6kQ *3 7.65 8.0 8.35 \Y
ILM output voltage 2 Vo4’ lo4” = 200mA, R2 = 27kQ, R3 = 3.9kQ *3 9.55 10.0 10.45 \%
ILM output voltage 3 Vo4’ 104” = 200mA, R2 = 33kQ, R3 = 3.9kQ *3 11.36 11.9 12.44 \%
ILM output current lo4 300 mA
Line regulation AVoLN4 12V <V <16V, Ip4 = 200mA 30 90 mv
Load regulation AVoLDp4 1mA <lp4 < 200mA 70 150 mv
Dropout voltage 1 VDROP4 Io4 = 200mA 0.7 1.05 \%
Dropout voltage 2 VDROP# lo4 = 100mA 0.35 0.53 \
Ripple rejection RREJ4 f=120Hz, Ip4 = 200mA 40 50 dB
Remoto (EXT) ; CTRL1 =[M2]
Output voltage Vo5 105 = 350mA Vce-1.0 Vce-0.5 \
Output current 105 Vo5 > Vee-1.0 350 mA
ANT remoto ; CTRL1 =[H]
Output voltage Vo6 106 = 300mA Vce-1.0 Vce-0.5 \
Output current 106 Vo6 2 Vce-1.0 300 mA
SW 5V Output ; CTRL2 =[M]
Output voltage 1 Vo7 107 = 1mA, 101, 108 = 0A *4 Vp1-0.25 Vol \Y
Output voltage 2 Vo7’ 107 = 200mA, 101, 108 = 0A *4 Vol1l-045 | Vp1-0.2 \Y
Output current lo7 Vo7 > 4.55 200 mA
ACC Detection ; ACC Integration 5V output
ACC detection voltage VTH8 2.75 3.0 3.25 \
Hysteresis width VH|s8 0.2 0.3 0.4 \
Input impedance ZI8 (Pull-down resistance internal) 42 60 78 kQ
ACC output voltage 1 Vo8 108 =0.5mA, Io1, Io7 = 0A*4 Vo1-0.25 Vol \%
ACC output voltage 2 Vo8’ 108 = 100mA, 101, Ig7 = 0A *4 Vp1-0.45 Vp1-0.2 \
ACC output voltage 108 Vo8 > 4.55 100 mA

*3 : When a component with a resistance accuracy of +1% is used
<Reference> When a component with a resistance accuracy of £0.5% is used, V3" is 8.67V < 9.0V < 9.33V.
*4 : Since the SW 5.7V and ACC 5.7V are output from Vpp 5.7V through the SW, the voltage drops by an amount equivalent to the ON resistance of the SW.

No.A1902-3/12



LV5681P

Package Dimensions
unit : mm (typ)
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Block Diagram

+B '+ l \7/
C1 ;CZ

CTRL1
(four-value control)

Vce

8

CTRL2

(three-value control)

GND

ACC

Over
Voltage |— | Start
Protection ulp

)Jr Vref

'?;tT Remote EXT(Vcc-0.5V)
7 D1 350mA
_@5 -
c3 D2
ANT
out —EII: ANT Remote (Vcc-0.5V)
D3 300mA
7 —13
"
ca D4
b ILM output (8V to 12V)
N 300mA

OUTPUT

.¢ AUDIO output (8V to 9V)
. 300mA

AUDIO_F
R4

Control

Thermal

Shut Down

- CD output (7V)

1300mA
2N P
C9 FC10
LE‘ Vpp output (5.7V)
- 200mA
AAA /\ o -
[ AAAS \12} + l Ll
z écn TC12

Output Current Limit Circuit

SW output (5.7V)

a

3
200mA

ACC output (5.7V)

oo 11
100mA

Pin Function

Pin No. Pin name Description Equivalent Circuit
1 ILM ILM output pin
ON when CTRL1 = M1, M2, H @ ; Vee
8.0 t012.0V/300mA
©, -
1
% —w— M-
2 ILM_F ILM output voltage adjustment pin T J)
@ AVAVAV |\ 2
A

O T GND

Continued on next page.
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Continued from preceding page.

Pin No. Pin name Description Equivalent Circuit
3 CD CD output pin
ON when CTRL2 = M, H O ; Vce
7.0V/1.3A
3
® w2
21 82kQ
Tl :
A 240kQ
(o) GND
4 AUDIO_F AUIDO output voltage adjustment pin
@ L l Vee
5
© -% P
5 AUDIO AUDIO output pin
ON when CTRL2 =M, H @ AV
8.0 to 9.0V/300mA
A A
() GND
6 CTRL2 CTRL2 input pin
three-value input @_ Vee
A
(&)1 B Ak
a1
=}
S
oy
18:7 1
© GND
7 Vce Supply terminal
8 CTRL1 CTRL1 input pin
four-value input a Vee é
: =
: e
(8) ’ —|E:—0_:<:-II—€8
a
o -
le)
=
D T
© GND
9 GND GND pin

Continued on next page.
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Continued from preceding page.

Pin No. Pin name Description Equivalent Circuit
10 ACC Accessory input V
CcC
45kQ e
15kQ
GND
11 ACC5V Accessory detection output
ON when ACC > 3V @ ' IH Vee
—~~
12 Vpp5V Vpp5.7V output pin @
5.7V/500mA ; ; IHI-()Z £205k0 % I k¢
a4 S
13 SW5V SWS5.7V output pin @ $125kQ
ON when CTRL2 = M, H S 50kQ S 50KQ)]
(@) GND
14 ANT ANT output pin
ON when CTRL1 = H Vee
Vcc-0.5V/300mA =
W W
%? GND
15 EXT EXT output pin
ON when CTRL1 = M2, H Vee
Vcc-0.5V/350mA e
W w2
%? GND
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SW5
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OFF

OFF
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ANT

OFF
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OFF
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CTRL Pin Output Truth Table

CTRL1

M1

M2
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Recommended Operation Circuit

LLI >
w ©) 9 p > S
I [a) o o Q ~ [a) > =
= ) ) = = QO 0 a ~ z
s . a < g O 8 O % < 8 > '-‘é < ;
= [2] o [4] = [6] > 8] & [ < 12 & [14] @
[1] [3] 5] 7] 9 u 13 [15]
Ry | CLIC12 | p3 + | b
Vv + 1 Wy C4 C3
;l; CTRL2 CTRL1 ACC ACC5.7V SW5.7V
D3 D1
cslycel | ReZ Raz c%, cs| c%, c2] cifzc1gl |
D4 D2
s 7 7 * s s
Vd Vd
O O O O O
ILM CD AUDIO Vce VDppD5.7V. ANT EXT
Peripheral parts list
Name of part Description Recommended value Remarks
C1 Power supply bypass capacitor 100uF or more These capacitors must be placed near
c2 Oscillation prevention capacitor 0.22uF or more the Vcc and GND pins.
C3 EXT output stabilization capacitor 2.2uF or more
C4 ANT output stabilization capacitor 2.2uF or more
C5, C57 C9, C11 Output stabilization capacitor 4.7uF or more Electrolytic capacitor *
C6, C8, C10, C12 Output stabilization capacitor 0.22uF or more Ceramic capacitor *
R1/R2 A resistor with resistance accuracy as

:30kQY/5.6kQ = 8.0V

low as less than +1% must be used.

R1,R2 Resistor for ILM voltage adjustment
:27kQ/3.9kQ = 10.0V
:33kQ/3.9kQ = 11.9V
R3/R4

. . :30kQY/5.6kQ2 = 8.0V A resistor with resistance accuracy as

R3, R4 Resistor for AUDIO voltage setting
127kQ/4.7kQ = 8.5V low as less than +1% must be used.
:24k0/3.9kQ = 9.0V

D1, D2, D3, D4 Diode for internal device breakdown protection

*: In order to stabilize the regulator outputs, it is recommended that the electrolytic capacitor and ceramic capacitor be connected in parallel.

Furthermore, the values listed above do not guarantee stabilization during the overcurrent protection operations of the regulator, so oscillation may occur

during an overcurrent protection operation.
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» AUDIO/ILM output voltage setting method
Formula for AUDIO voltage calculation

AUDIO =%[V]XR1 +1.26]V]
2

(5)20D0 R, _(AUDIO-1.26)
R, 1.26
ZR1
The circuit must be designed in such a way that the R1:R2 ratio
56y <4>AUDIO_F satisfies the formula given above for the AUDIO voltage that
has been set.
2R2
i Example : AUDIO = 8.5V setting method
R _(85-1.26) - 575
R, 1.26
The AUDIO F voltage is determined by the
Lntemal band gap voltage of the IC (typ = 1.26V)J R _ 27kQ =574
R, 4.7kQ

AUDIO =1.26V x5.74+1.26V =(8.49V

The ILM output voltage can be set by the above-mentioned method.

Note : In the above, the typical values are given in all instances for the values used and, as such, they will vary due to the
effects of production-related variations of the IC and external resistors.
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* CTRL1 Application Circuit Example

R1
A—W—m

R2

B—w—e—

CTRL1

500kQ

* CTRL2 Application Circuit Example

R3
C—W——

R4

D—w—e—

CTRL2

500kQ2

(1) 3.3V input: R3 =4.7kQ, R4 = 10kQ2

A B CTRL1
ov ov ov
ov 3.3V 1.05v

3.3V ov 2.23V
3.3V 3.3V 3.20v

(1) 3.3V input: R3 = R4 =4.7kQ)

A B CTRL2
ov ov ov
ov 3.3V 161V

3.3V ov 161V
3.3V 3.3V 3.29v

Caution for implementing LV5681P to a system board

In HZIP15J, the package used in this IC, there are several metal exposure other than the connection pins and heat-sinks as shown in
the following diagrams. In the diagrams, the electric potential of 2 and 3 are the same as Pinl5 and Pinl, respectively. 2 (=Pinl5) is
EXT pin and 3 (=Pinl) is ILM output (regulator). When the IC is implemented to the system, make sure that no attachment clamp
touches the exposed Pinl/ Pin15. When the exposed Pinl/ Pinl5 touch the attachment clamp (same electrical potential as GND), ILM
output or VCC enter the same state as time when GND was shorted. The electric potential of the exposed metal connected to heat-sinks
1 is the same as that of sub board of the IC (GND). Therefore, even if the exposed metal and GND of the system board are adjacent to
each other, there should be no problem.

«- HZIP15dJ external view

Heat-sink 15PIN 1PIN
®Same potential ®Same potential ®Same potential @

in

Heat-sink Heat-sink side |:>
Same potential

Heat-sink
Same potential

Heat-sink side
1 :Metal exposure

<Top view of HZIP15J>

1 :Metal exposure

<Side view of HZIP15J>
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* Frame diagram (LV5681P) *In the system power supply other than LV5681P, pin assignment may differ.

Metal exposure(®) Metal exposure@  Metal exposure(2) Metal exposure(®)

: l :

LV5681

Metal exposure@) Metal exposure(®)

1PIN 15PIN

B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

H No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification” for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

M Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of December, 2010. Specifications and information herein are subject
to change without notice.
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