| Ordering number : ENA0585 |

SANYO Semiconductors
SA/MYO R D;\TA SHEET

Bi-CMOS LSI

LV5103LP — cell Phone Power Supply IC

Overview
The LV5103LP isacell phone power supply IC.

Functions

¢ Single step-down DC-DC converter channel
o Eight series regulator channels
o Built-in thermal shutdown circuit

Features
o Low power dissipation
e Built-in shorting protection circuit

Specifications
Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vcc max 6 \%
Allowable power dissipation Pd max Mounted on a circuit board.* 1100 mw
Operating temperature Topr -30 to +75 °C
Storage temperature Tstg -40 to +125 °C

* Specified circuit board : 40x50x0.8mm3 : 4-layer (2S2P) glass epoxy printed circuit board

Operating Conditions at Ta=25°C

Parameter Symbol Conditions Ratings Unit

Supply voltage Vee 3.2t045 \%

B Any and all SANYO Semiconductor products described or contained herein do not have specifications
that can handle applications that require extremely high levels of reliability, such as life-support systems,
aircraft's control systems, or other applications whose failure can be reasonably expected to result in
serious physical and/or material damage. Consult with your SANYO Semiconductor representative
nearest you before using any SANYO Semiconductor products described or contained herein in such
applications.

B SANYO Semiconductor 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
products described or contained herein.
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LV5103LP

Electrical Characteristics
Ta=25°C, VBAT =3.7V, VBATL = 2.4V, unless otherwise specified.

Parameter Symbol Conditions - Ratings Unit
min typ max
[Analog block] Current drain
Current drain 1 Iccl With LDO1 and VBATDET operating 8 16 pA
Current drain 2 Icc2 With LDO1, LD02. LDO05, LD06, LD07, and 50 75 pA
LDO8 operating. PS mode
Current drain 3 lcc3 With all LDOn channels operating, DC-DC 6 10 mA
operation

[Switching Regulator Block] DC/DC1
Output voltage 1 Voswi lo =500mA 2.25 2.4 2.55 \
Output current Iswl 800 mA
Efficiency 1 EF1 o = 150mA 86 %
Efficiency 2 EF2 o = 500mA 79 %
Oscillator frequency Foscl 1 1.2 14 MHz
LDO1
Output voltage Vorl lo =10mA 1.47 15 1.53 \
Output current Im1 30 mA
Load regulation Vil lo =1to30mA 10 75 mv
Line regulation VR1 VBAT =3.1t0 4.5V, Ig = 20mA 10 60 mv
Output voltage temperature AVT1 Ta=-30to 75°C, Ig = 10mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL1 o =10mA, VRR = -20dBV, fRR = 120Hz 65 dB
Output noise voltage Von1 lo = 10mA, 10Hz < f < 100kHz 60 uvrms
LDO2
Output voltage VoRr2 lo =30mA 2.79 2.85 291 \Y
Output current M2 200 mA
Load regulation V2 lo = 1to 200mA 20 75 mv
Line regulation VR2 VBAT =3.1t0 4.5V, Ig = 130mA 10 60 mv
Output voltage temperature AVT2 Ta=-30to 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL2 lo =30mA, VRR = -20dBV, fRR = 120Hz 65 dB
Output noise voltage VonZ2 lo = 30mA, 10Hz < f < 100kHz 50 puvrms
LDO2 PS MODE
Output voltage VoR2P lo = 30mA 2.76 2.85 2.94 \Y
Output current IMm2P 200 mA
Load regulation V| 2P lo = 1to 200mA 20 75 mv
Line regulation VR2P VBAT =3.1t0 4.5V, Ig = 130mA 10 60 mv
Output voltage temperature AVT2P Ta=-30to 75°C, g = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL2P lo =30mA, VRR = -20dBV, fRR = 120Hz 60 dB
Output noise voltage VoN2P o = 30mA, 10Hz < f < 100kHz 60 uvrms
LDO3
Output voltage VOoR3 lo = 30mA 2.79 2.85 2.91 \Y
Output current Im3 150 mA
Load regulation V3 lo = 1to 150mA 20 75 mv
Line regulation VR3 VBAT =3.1t0 4.5V, Ig = 100mA 10 60 mV
Output voltage temperature AVT3 Ta =-30to0 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL3 lo =30mA, VRR = -20dBV, fRR = 120Hz 65 dB
Output noise voltage Vons3 lo =30mA, 10Hz < f < 100kHz 50 uvrms
LDO3B SW
Switch on-resistance RSW3 lo =50mA, SWCTL : HIGH 15 25 Q
Switch leakage current ISW3 SWCTL : LOW 0 3 pA

Continued on next page.
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Continued from preceding page.
Parameter Symbol Conditions - Ratings Unit
min typ max

LDO4
Output voltage 1 VoRr41 lo =30mA 3.03 3.1 3.17 \
Output voltage 2 Vor42 lo =200mA 3 3.1 3.2 \%
Output current 1 Im41 450 mA
Output current 2 IM42 VBAT = 3.4V, VouT = 3V 300 mA
Load regulation 1 v 4 lo = 1to 300mA 30 100 mv
Load regulation 2 Vi 4L VBAT = 3.4V, |g = 1 to 250mA 50 100 mv
Line regulation 1 VR4 VBAT =3.4t0 4.5V, Ig = 200mA 10 60 mV
Output voltage temperature AVT4 Ta =-30to 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL4 lo =30mA, VRR = -20dBV, fRR = 120Hz 65 dB
Output noise voltage Von4 lo =30mA, 10Hz < f < 100kHz 50 uvrms
LDO5
Output voltage VORS lo =30mA 3.23 3.3 3.37 \
Output current 1 Im51 150 mA
Output current 2 M52 VBAT = 3.4V, VoyT 2 3V 150 mA
Load regulation 1 V| 5 lo = 1to 150mA 75 150 mv
Load regulation 2 V| 5L VBAT = 3.4V, |g =1 to 50mA 75 150 mv
Line regulation 1 VR5 VBAT =3.4t0 4.5V, |g = 100mA 10 60 mv
Output voltage temperature AVT5 Ta=-30to 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL5 lo =30mA, VRR = -20dBV, fRR = 120Hz 65 dB
Output noise voltage Von5 lo = 30mA, 10Hz < f < 100kHz 50 puvrms
LDO5 PS MODE
Output voltage VoOR5P lo =30mA 3.2 3.3 3.4 \
Output current IM5P 150 mA
Load regulation 1 V| 5P1 lo =1to 150mA 75 150 mv
Load regulation 2 V| 5P2 VBAT = 3.4V, |g = 1 to 50mA 75 150 mv
Line regulation 1 VR5P VBAT =3.4t0 4.5V, |g = 100mA 10 60 mV
Output voltage temperature AVT5P Ta =-30to 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL5P o =30mA, VRR = -20dBV, fRR = 120Hz 60 dB
Output noise voltage VoN5SP lo =30mA, 10Hz < f < 100kHz 60 uvrms
LDO6
Output voltage VOR6 lo =30mA 1.47 15 1.53 \
Output current Im6 200 mA
Load regulation VL 6 o = 1to 200mA 20 75 mv
Line regulation 1 VR6 VBAT =3.1t0 4.5V, Ig = 130mA 10 60 mv
Output voltage temperature AVT6 Ta=-30to 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL6 lo =30mA, VRR = -20dBV, fRR = 120Hz 65 dB
Output noise voltage Von6 lo = 30mA, 10Hz < f < 100kHz 50 uvrms
LDO6 PS MODE
Output voltage VORGP lo =30mA 1.45 15 1.55 \
Output current IM6P 10 mA
Load regulation V| 6P lo =1to 10mA 10 75 mv
Line regulation 1 VR6P VBAT = 3.1t0 4.5V, Ig = 10mA 10 60 mv
Output voltage temperature AVT6P Ta=-30to 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL6P lo =30mA, VRR = -20dBV, fRR = 120Hz 60 dB
Output noise voltage VoN6P lo = 30mA, 10Hz < f < 100kHz 60 uvrms

Continued on next page.
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Continued from preceding page.
Parameter Symbol Conditions - Ratings Unit
min typ max
LDO7
Output voltage Vor? lo =30mA 1.76 1.8 1.84 \
Output current IM7 150 mA
Load regulation 4 lo = 1to 150mA 75 150 mv
Line regulation 1 VR7 VBAT =3.1t0 4.5V, Ig = 100mA 10 60 mv
Output voltage temperature AVT7 Ta=-30to 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL7 Io =30mA, VRR = -20dBV, fRR = 120Hz 65 dB
Output noise voltage Von? lo = 30mA, 10Hz < f < 100kHz 50 uvrms
LDO7 PS MODE
Output voltage VoR7P lo =30mA 1.74 18 1.86 \Y
Output current IM7P 10 mA
Load regulation V| 7P lo =1to 10mA 75 150 mv
Line regulation 1 VR7P VBAT = 3.1t0 4.5V, Ig = 10mA 10 60 mv
Output voltage temperature AVT7P Ta=-30to 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL7P lo =30mA, VRR = -20dBV, fRR = 120Hz 60 dB
Output noise voltage VoN7P o = 30mA, 10Hz < f < 100kHz 60 puvrms
LDO8
Output voltage 1 VoR81 lo = 30mA 1.17 1.2 1.23 Y
Output voltage 2 VoRr82 lo =200mA 1.13 12 1.27 \Y
Output current 1 Im81 500 mA
Output current 2 1m82 VBAT = 3.4V, VoyT 2 1.1V 500 mA
Load regulation v 8 lo = 1to 500mA 30 70 mv
Line regulation 1 VR8 VBAT =3.1t0 4.5V, Ig = 330mA 10 60 mv
Output voltage temperature AVT8 Ta=-30to 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL8 Io =30mA, VRR = -20dBV, fRR = 120Hz 65 dB
Output noise voltage Von8 lo =30mA, 10Hz < f < 100kHz 50 uvrms
LDO8 PS MODE
Output voltage VoRS8P lo =30mA 1.16 1.2 1.24 \
Output current IM8P 10 mA
Load regulation V| 8P lo =1to 10mA 30 100 mv
Line regulation 1 VR8P VBAT = 3.1t0 4.5V, Ig = 10mA 10 60 mv
Output voltage temperature AVT8P Ta=-30to 75°C, Ig = 30mA +100 ppm/°C
coefficient
Ripple rejection ratio VRL8P o =30mA, VRR = -20dBV, fRR = 120Hz 60 dB
Output noise voltage VonN8P lo = 30mA, 10Hz < f < 100kHz 60 uvrms
DET24
Low-level detection voltage VDL1 2.35 2.4 2.45 \%
High-level detection voltage VDH1 2.62 2.7 2.78 \%
VBATDET
Low-level detection voltage VDL2 2.3 2.4 25 \%
High-level detection voltage VDH2 3.1 3.2 3.3 \%
BVLT Switch
BVLT switch on-resistance RSWBV lo =3mA, BVLTON : HIGH 300 400 Q
BVLT switch leakage current ISWBV BVLTON : LOW 0 1 pA
Control Pins
High level 1 VH1 RFPDN, ADPTDETIN, PWRHOLD, 15 VBAT \Y
POWERSAVE, SWCTL, BVLTON, STCLR
Low level 1 VL1 RFPDN, ADPTDETIN, PWRHOLD, 0 0.3 \
POWERSAVE, SWCTL, BVLTON, STCLR

High level 2 VH2 PWRKEY VBATx0.8 VBAT \Y
Low level 2 VL2 PWRKEY 0 VBATx0.2 \
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Package Dimensions
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Control Pin Functions
Power Supply Control
RFPDN ADPTDET PWRKEY PWRHOLD LDO1 LD02,5,6,7,8 LDO3, 4
Low Low Low Low On Off Off
Low High On On Off
Low High On On Off
Low High On Oon Off
High Low Low Low On Off Off
High High On On On
High High On On On
High High On On On
(ON/OFF1) (ON/OFF2)
PS Mode
PWRSAVE Mode
Low PS mode
High Normal mode

LDO3 Output Switch

SWCTL Mode
Low Switch off
High Switch on
BVLT Output
BVLTON Mode
Low Switch off
High Switch on
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Pin Assignment

E LDO20

E VBAT1

E LDO30

E LDO3S

E LDO3B
E SWCTL

E LDO10

E LDO4S

E LDO40

E VBAT2

LDO2S [31]
DELAY @
RESETO |[33]
BVLT |34
GNDSWREG @
BVLTON @
PWRSAVE E
PGND @
ADPTDETIN [39]

swouT [40)

LV5103LP

=] 8] [&] [&] [&] [&] Is] [&] [&] [8]

STCLR [7] O
VBATS [ ]
VBATLS [ ]
LDOSO [ =]
LDOSS [ |
STATUS [o|
LDOSS [ ~|
LDO6O [ o]

VBATL6 E

LDO50

RFPDN

PWRKEY

PKEYDET

PWRHOLD

BGR

RREF

GNDM

FBIN

VBATL7
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Block Diagram
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VBATL
VBAT1
RESETO
RFPDNC VBAT1
PS
D Q]
VBATDET
R - T3.2vI2.4v]
VBAT1 |/ LDOl
1.5V
VBATL—B  30mA
STCLR
ON/OFF_2  ON/OFF_1 J_
VBATL8 < LDog (€™ o2 71—
1.2v/ [€— ON/OFF _1 ps—p{ 2.85V/
500mA ON/OFF_1—  200mA
2.2pF; VBAT1
éluA P LDO3
2.85V/
® DET ON/OFF_2 —»|
2.4V |€— ONOFF_1 150mA
RESETO ;,EI—’_ 40k
-0 |€— ONIOFF_1
10uF FBIN X |85k DC/DC1 P
10uF |47HH VBAT3>]< 2.4V/
L4 800mMA
; ON/OFF_2 —)
L 0O venms PS —p
) . DOG :: (:2/0}:}:71 ON/OFF_1 —J
- 1.5Vv/
»L— 200mA
LDO6S
VBATL7
22'}”: LDO7 '€— ON/OFF_1
LY bo7o A

The three power supply pins VBAT1, VBAT2, and VBAT3 must be shorted together externally.
The three ground pins GNDM, PGND, and GNDSWREG must be shorted together externally and must always be at a
potential that is the lowest potential in the system.

No.A0585-7/11



LV5103LP

Equivalent Circuit Block Diagram

Pin No. Pin Functions Equivalent Circuit
1 STCLR Input pins
16 PWRHOLD VBAT1 5 * *
19 RFPDN
37 | PWRSAVE IMQ
39 ADPTDETIN
Corresponding pin O AWV I
18kQ
GNDM O . o
29 VBAT1 Power supply pins VBAT* o _
21 VBAT2
2 VBAT3
GNDM O o
3 VBATLS8 VBATL pins VBAT3
9 VBATL6 The M1 transistor is only present in the VBAT1
11 VBATL7 VBATLS circuit. ,
/ \
\ P_I
\ M1’
VBATL* O *
GNDM @i
4 LDO8O LDO output pins
5 LDO8S The LDO*O pins for LDO1, LDOS5, and 14 14 * O VBAT*
7 LDO6S LDO?7 are shorted internally in the IC to ;
8 LDO60O the corresponding LDO*S pin. | |
10 LDO70
20 LDO50 LDO*O
22 LDO40
LDO*S
23 LDO4S
24 LDO10
27 LDO3S
28 LDO30
30 LDO20 GNDM
31 LDO2S
6 STATUS STATUS pin

VBAT10O

STATUS O

5
.

Continued on next page.
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Continued from preceding page.
Pin No. Pin Functions Equivalent Circuit
12 FBIN Feedback resistor connection for the EBIN
switching regulator block
85kQ
40kQ
GNDSWREG
14 RREF RREF reference voltage VBAT1
RREF
4.8MQ
4.8MQ
—l—O GNDM
15 BGR BGR reference voltage RREE
1kQ
BGR
10kQ
® L O GNDM
17 RKEYDET PKEYDET pin LDO2S VBAT1
100kQ2
PKEYDET
_l 200Q
GNDM O l 3
18 PWRKEY PWRKEY pin VBAT1IO—¢ *
PWRKEY y :
18kQ %
GNDM O—e * ®

Continued on next page.
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Continued from preceding page.
Pin No. Pin Functions Equivalent Circuit
25 SWCTL SWCTL pin LDO30
26 LDO3B LDO3B pin VBAT1 A d ¢
500kQ
18kQ
SWCTL
LDO3B
GNDM O—e
32 DELAY DELAY pin VBAT1 O ° °
1kQ
18kQ
DELAY O
200Q
O ° * °
33 RESET RESET pin VBAT1
200Q2
RESET
® ® O GNDM
34 BVLT BVLT and BVLTON pins VBAT10
36 BVLTON
1IMQ
18kQ
BVLTON BVLT
200Q
GNDM O ® ® ®
40 SWOUT SWREG output block VBAT3 VBAT1
1kQ
* O SWOUT
PGND O GNDM
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B Specifications of any and all SANYO Semiconductor 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.

B SANYO Semiconductor Co., Ltd. strives to supply high-quality high-reliability products. However, any
and all semiconductor products fail with some probability. It is possible that these probabilistic failures
could give rise to accidents or events that could endanger human lives, that could give rise to smoke or
fire, or 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.

H |n the event that any or all SANYO Semiconductor products (including technical data,services) described
or contained herein are controlled under any of applicable local export control laws and regulations, such
products must not be exported without obtaining the export license from the authorities concerned in
accordance with the above law.

B 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 permission 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 product that you intend to use.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed for volume production. SANYO Semiconductor believes information herein is accurate and
reliable, but no guarantees are made or implied regarding its use or any infringements of intellectual
property rights or other rights of third parties.

This catalog provides information as of January, 2007. Specifications and information herein are subject
to change without notice.
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