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System Power Supply ICs for CCD Camera of Mobile Phones ‘ Pb ;@“

»
Power Supply _.Lree RoHS
for CCD Camera Module

BD6029GU No0.10033EAT01

@Description
BD6029GU is system power supply LSI for CCD camera that supplies all voltage sources for CCD camera. This IC has Step
up DC/DC converter and LDO for CCD sensor, Inverted DC/DC converter for CCD sensor, Series Regulators for DSP 3ch,
CCD 1/O 1ch and V-driver 1ch. Each output voltage has an adjustable to the register, and this IC can correspond to various
CCD modules. A necessary power supply for CCD camera is integrated into 1chip, and it contributes to space saving.
BD6029GU achieves compact size with the chip size package.

@Features
1) The BD6029GU is equipped with all voltage sources for CCD camera.
2) Each output has an adjustable voltage, and hence this IC can correspond to various CCD modules.
3) The BD6029GU has 3ch voltage regulators which have adjustable voltage for DSP, and hence
BD6029GU can correspond to various DSP chip sets.
4) The BD6029GU has other 2ch voltage regulators for CCD I/O and V-driver.
5) The BD6029GU is controlled by I°C BUS format.
6) The BD6029GU employs 4.35mm? chip size package, so this IC achieves compact size.

@®Functions
1) Step up DC/DC converter and LDO for CCD sensor (+15V/+14.5V/+13V)
2) Inverted DC/DC converter for CCD sensor (-8V/-7.5V/-7V)
3) 5ch Series Regulator
REG1:1.2v/1.8V, lomax=150mA
REG2 : 2.7V/3.0V/3.3V, lomax=150mA
REG5 : 1.8V/3.0V, lomax=150mA
REG6 : 3.0V/3.1V/3.2V/3.3V, lomax=200mA
REGA: 1.8V/3.0V/3.3, lomax=150mA
4) Correspondence to I°’C BUS format
5) Thermal shutdown (Auto-reset type)
6) VCSP85H4 small package (chip size package)

@®Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Ratings Unit
Maximum Applied voltage 1 (Note 1) VMAX1 20 v
Maximum Applied Voltage 2 (Note 2) VMAX2 18 v
Maximum Applied Voltage 3 (Note 3) VMAX3 -135 v
Maximum Applied Voltage 4 (Note 4) VMAX4 6 v
Power Dissipation (Note 5) Pd 1925 mw
Operating Temperature Range Topr -30 ~ +85 °C
Storage Temperature Range Tstg -55 ~ +125 °C

(Note 1) SW, VPLUS1, VPLUS2 pin

(Note 2) VDD3 pin

(Note 3) VDD4 pin

(Note 4) Except Notel~Note3 pin

(Note 5) Power dissipation deleting is 15.4mW/ °C, when it's used in over 25 °C.
(It's deleting is on the board that is ROHM'’s standard)

@®Recommended Operating Conditions (VBAT2VIO, Ta=-30~85 °C)

Parameter Symbol Limits Unit
VBAT input voltage VBAT 27~55 \%
VIO pin voltage VIO 1.62 ~3.3 \%
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BD6029GU

Technical Note

@Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=3.6V, VIO=1.8V/3.0V)

Limits . "
Parameter Symbol - Unit Condition
Min. ‘ Typ. ‘ Max.
Circuit Current
VBAT Circuit current 1 IBAT1 - 0.1 3.0 MA | RST=0V, VIO=0V
VBAT Circuit current 2 IBAT2 - 0.5 3.0 MA | RST=0V
VBAT Circuit current 3 IBAT3 - 90 135 MA | REG1:0ON, lo=0mA
VBAT Circuit current 4 IBAT4 - 90 135 MA | REG2:0ON, lo=0mA
VBAT Circuit current 5 IBAT5 - 90 135 MA | REG5:0N, lo=0mA
VBAT Circuit current 6 IBAT6 - 90 135 MA | REG6:0ON, lo=0mA
VBAT Circuit current 7 IBAT7 - 90 135 MA | REGA:ON, lo=0mA
VBAT Circuit current 8 IBAT8 - 9 14 mA gwsggigmﬁi%?n?\’\l
SWREG3 (Step up DC/DC)
Output voltage 1 VoPD1 - 17.0 - \% 10=60mA
Output voltage 2 VoPD2 - 16.5 - \% 10=60mA
Output voltage 3 VoPD3 - 14.5 - \% 10=60mA
Output current loPD - - 60 mA | (Noe®
Efficiency EffPD - (80) - % |lo=60mA ®o©®
Oscillator frequency foscPD 0.8 1.0 1.2 MHz
SW saturation voltage VsatPD - 200 400 mV | lin=200mA
Over voltage protection OvPD 18.0 185 19.0 \%
Over current protection OcPD 1.0 1.25 15 A
SWREG4 (Inverted DC/DC)
Output voltage 1 VoND1 -8.4 -8.0 -7.6 \% 10=100mA
Output voltage 2 VoND2 -7.9 -7.5 -7.1 \% 10=100mA
Output voltage 3 VoND3 -7.4 -7.0 -6.6 \% 10=100mA
Output current loND - - 100 mA | Noed
Efficiency EffND - (75) - % |lo=100mA ®°e®
Oscillator frequency foscND 0.8 1.0 1.2 MHz
Over voltage protection OvND -10.5 | -10.0 -95 \%
Over current protection OcND 1.0 1.25 15 A
Electric discharge resister at OFF | ROFFN 0.5 1.0 15 kQ

(Note 6) The power efficiency changes with the fluctuation of external parts and the board mounting condition.
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BD6029GU

Technical Note

@Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=3.6V, VIO=1.8V/3.0V)

Limits . -,
Parameter Symbol - Unit Condition
Min. ‘ Typ. ‘ Max.
REG1 (1.2Vv/1.8V LDO)
Output voltage 1 Voll 1.140 1.20 1.260 \% l0=150mA
Output voltage 2 Vol2 1.746 1.80 1.854 \% l0=150mA
Output current lol - - 150 mA | Vo=1.8V
Load stability AVo11 - 10 60 mV | l0=1~150mA, Vo=1.8V
Input stability AVo12 - 10 60 mV | VBAT=3.2~4.5V, 1o0=100mA, Vo=1.8V
Ripple rejection ratio RR1 - 65 - dB Eigg:z;\\ngzggﬂl%’k;/lezv
Current over load limiter llim01 - 200 400 mA | Vo=0V
Discharge resister at OFF ROFF1 - 1.0 15 kQ
REG2 (2.7V/3.0V/3.3V LDO)
Output voltage 1 Vo21 2.619 2.70 2.781 \% 10=150mA
Output voltage 2 Vo22 2910 3.00 3.090 \% 10=150mA
Output voltage 3 Vo23 3.201 3.30 3.399 \% 10=150mA
Output current 02 - - 150 mA | Vo=2.7V
I/O voltage difference Vsat2 - 0.2 0.3 V VBAT=2.5V, lo=150mA, Vo=2.7V
Load stability AVo21 - 10 60 mV | lo=1~150mA, Vo=2.7V
Input stability AV022 - 10 60 mV | VBAT=3.4~4.5V, lo=50mA, Vo=2.7V
Ripple rejection ratio RR2 - 60 - dB TZigg:i\ngggﬂlggka:27v
Current over load limiter llim02 - 200 400 mA | Vo=0V
Discharge resister at OFF ROFF2 - 1.0 15 kQ
REG3 (15V/14.5V/13V LDO)
Output voltage 1 Vo3l 14.05 14.5 14.95 \% l0=60mA
Output voltage 2 Vo32 14.55 15.0 15.45 \% l0=60mA
Output voltage 3 Vo33 12.55 13.0 13.45 \% l0=60mA
I/O voltage difference Vsat3 - 0.32 0.5 \% VPLUS2=11V, lo=60mA
Load stability AVo31 - 20 80 mV | lo=1~60mA
Input stability AV032 - 10 60 mV | VPLUS2=16.5~17.5V, lo=60mA
ﬁu“gﬁjgﬁ‘g;:tfgt‘; temperature AV033 - | +100 | - |ppmiC| Ta=-30°C~85°C, l0=60mA
Output ripple voltage RR3 - - 3 | mVp-p| lo=60mA, BW=20Hz~80kHz"""® "
Current over load limiter lim03 - 100 - mA | Vo=0V
Discharge resister at OFF ROFF3 0.5 1.0 15 kQ
(Note 7) BW: Band width
wwaw.rohm.com 3/19 2010.03 - Rev.A

© 2010 ROHM Cao., Ltd. All rights reserved.



BD6029GU

Technical Note

@Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=3.6V, VIO=1.8V/3.0V)

Limits . -,
Parameter Symbol - Unit Condition
Min. ‘ Typ. ‘ Max.
REG5 (1.8V/3.0V LDO)
Output voltage 1 Vo51 1.746 1.80 1.854 \% l0=150mA
Output voltage 2 Vo52 2.910 3.00 3.090 \% l0=150mA
Output current 105 - - 150 mA | Vo=1.8V
I/O voltage difference Vsat5 - 0.2 0.3 \% VBAT=2.5V, 10=150mA, Vo=3.0V
Load stability AVo51 - 10 60 mV | l0=1~150mA, Vo=1.8V
Input stability AV052 - 10 60 mV | VBAT=3.3~4.5V, 10=80mA, Vo=1.8V
Ripple rejection ratio RR5 . 65 IR R A A A
Current over load limiter Ilim05 - 200 400 mA | Vo=0V
Discharge resister at OFF ROFF5 - 1.0 15 kQ
REG6 (3.0V/3.1V/3.2V/3.3V LDO)
Output voltage 1 Vo61 2910 3.00 3.090 \% 10=200mA
Output voltage 2 Vo062 3.007 3.10 3.193 \% 10=200mA
Output voltage 3 Vo063 3.104 3.20 3.296 \% 10=200mA
Output voltage 4 Vo64 3.201 3.30 3.399 \% 10=200mA
Output current 106 - - 200 mA | Vo=3.0V
I/O voltage difference Vsat6 - 0.2 0.3 V VBAT=2.5V, l0=200mA, Vo=3.0V
Load stability AVo61 - 10 60 mV | lo=1~200mA, Vo=3.0V
Input stability AV062 - 10 60 mV | VBAT=3.4~4.5V, 10=200mA, Vo=3.0V
Ripple rejection ratio RR6 - 60 - dB ];Ziggmi\g\;fggmz\ggkxgﬂov
Current over load limiter 1lim06 - 250 500 mA | Vo=0V
Discharge resister at OFF ROFF6 - 1.0 15 kQ
REGA (1.8Vv/3.0v/3.3V LDO)
Output voltage 1 VoAl 1.746 1.80 1.854 \% [0=150mA
Output voltage 2 VoA2 2.910 3.00 3.090 \% [0=150mA
Output voltage 3 VoA3 3.201 3.30 3.399 \% [0=150mA
Output current I0A - - 150 mA | Vo=1.8V
I/O voltage difference VsatA - 0.2 0.3 \% VBAT=2.5V, 10=150mA, Vo=3.0V
Load stability AVoAl - 10 60 mV | lo=1~150mA, Vo=1.8V
Input stability AVoA2 - 10 60 mV | VBAT=3.4~4.5V, lo=150mA, Vo=1.8V
Ripple rejection ratio RRA - 65 - dB I:iggmi\g\};fggml%gkxgzlfw
Current over load limiter IlimOA - 200 400 mA | Vo=0V
Discharge resister at OFF ROFFA - 1.0 15 kQ
I°C Input (RST, SDA, SCL)
LOW level input voltage ViL -0.3 - 0.25VIO| V
HIGH level input voltage VIH 0.75VIO - VIO+0.3| V
il;%ztteress of Schmitt trigger Vhys  |0.05VIO i ) Vv
S hege, vo | o | - om | v
Input current each 1/O pin li -10 - 10 HA gzu\t/l\g)ltage between 0.1 VIO and
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BD6029GU Technical Note

@Power Dissipation (On the ROHM'’s standard board)
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Fig.1 Power Dissipation

Information of the ROHM'’s standard board
Material : glass-epoxy
Size : 50mm x58mm X% 1.75mm (8 Layer)
Pattern of the board : Referto P.18
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BD6029GU Technical Note

eBlock Diagram / Application Circuit example
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Pin Connection T1~T4, TESTI1, TESTI2 : GND short
TESTO1, TEST02, MVDD1, MVDD2 : Open
Output of unused LDO : Open
MONRZ1-MONR?2 short
MVDD1-MVDD2 short
Fig.2 Block Diagram / Application Circuit example
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BD6029GU

Technical Note

@Pin Configuration

[Bottom View]

© 2010 ROHM Cao., Ltd. All rights reserved.

T4 VDD3 | VPLUS1 | GNDP | MONR2 sw GND6 T3
TESTIL | TESTI2 | VPLUS2 | GNDPS | MONRL | VBAT5 | TESTO2 | AVDD
RST VIO VBAT4 | VDD5
GND7 SDA VREF | GND5
VDD2 scL VBAT3 | VDD1
VBAT6 | VBAT7 O VBAT2 | VDD6
MVDD2 | MVDD1 | VBATNL | SENSN2 = VBAT1 | GND3 | TESTOl | GND4
T1 GND1 | VBATN2 | SENSN1 | TRSW | GND2 | VDD4 T2
1 2 3 4 5 6 7 8
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@Package Outline

VCSP85H4 (BU6029GU)

{PIN MARK
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BD6029GU

Technical Note

@®Pin Functions

Pin Pin Input ESD Diode ; Initial
No' No | Name | 7O Level | For For Functions Conditions
Power GND
1 B5 | VBAT1 - - - GND | Battery is connected -
2 | C7 | VBAT2 - - - GND | Battery is connected -
3 | D7 | VBAT3 - - - GND | Battery is connected -
4 F7 | VBAT4 - - - GND | Battery is connected -
5 | G6 | VBATS - - - GND | Battery is connected -
6 | Cl1 | VBAT6 - - - GND | Battery is connected -
7 | C2 | VBAT7 - - - GND | Battery is connected -
8 | Al T1 - - VBAT GND | Test pin -
9 | A8 T2 - - - GND | Test pin -
10 | H8 T3 - - - GND | Test pin -
11 | H1 T4 - - VBAT GND | Test pin -
12 | E7 VREF O - VBAT GND | Reference voltage output OV output
13| F2 VIO - - VBAT GND | Power supply for logic -
14 | F1 RST I VIO VIO GND | Reset input -
15 | E2 SDA I VIO VIO GND | I°C data input -
16 | D2 SCL | VIO VIO GND | I°C clock input -
17 | A2 | GND1 - - VBAT - Ground -
18 | A6 | GND2 - - VBAT - Ground -
19 | B6 | GND3 - - VBAT - Ground -
20 | B8 | GND4 - - VBAT - Ground -
21 | E8 | GND5 - - VBAT - Ground -
22 | H7 | GND6 - - VBAT - Ground -
23 | E1 | GND7 - - VBAT - Ground -
24 | H6 SW (0] - - GND | SWREGS3 coil switching pin Stop operating
25 | H5 | MONR2 | | - VBAT GND | SWREG3 current sense pin -
26 | G5 | MONR1 | | - VBAT GND | SWREG3 current sense pin -
27 | H4 | GNDP I - VBAT GND | SWREGS current sense pin -
28 | G4 | GNDPS I - VBAT GND | SWREGS3 current sense pin -
29 | H3 | VPLUS1 | | - - GND | SWREG3 bhoost voltage feedback pin -
30 | G3 | VPLUSZ | | - - GND | Power supply input for REG3 (15.5V/14.5V/13V LDO) -
31 | H2 | vDD3 0] - VPLUS2| GND | REG3 (15.5V/14.5V/13V LDO) output pin 0V output
32 | D8 | VvDD1 0] - VBAT GND | REG1 (1.2Vv/1.8V LDO) output pin 0V output
33 | D1 | vDD2 o] - VBAT GND | REG2 (2.7V/3.0V/3.3V LDO) output pin 0V output
34 | F8 VDD5 @] - VBAT GND | REG5 (1.8V/3.0V LDO) output pin 0V output
35 | G8 | AVDD (0] - VBAT GND | REGA (1.8V/3.0V/3.3V LDO) output pin 0V output
36 | C8 VDD6 @) - VBAT GND | REG6 (3.0V/3.1V/3.2V/3.3V LDO) output pin OV output
37 | B2 | MVDD1 | O - VBAT GND | NC -
38 | B1 | MVDD2 | O - VBAT GND | NC -
39 | B7 | TESTO1 | O - VBAT GND | Test pin -
40 | G7 | TESTO2 | O - VBAT GND | Test pin -
41 | G1 | TESTI1 I - VIO GND | Test pin -
42 | G2 | TESTI2 I - VIO GND | Test pin -
43 | A3 | VBATN2 | | - VBAT GND | Battery is connected (SWREG4 current sense) -
44 | B3 | VBATN1 | | - VBAT GND | Battery is connected (SWREG4 current sense) -
45 | A4 | SENSN1 | | - VBAT GND | SWREG4 current sense pin -
46 | B4 | SENSN2 | | - VBAT GND | SWREGH4 current sense pin -
47 | A5 | TRSW | O - VBAT GND | SWREG4 switching Tr. drive pin Stop operating
48 | A7 VDD4 (@) - GND - SWREG4 (-8V/-7.5V/-7V) output pin 0V output
Total: 48Pin
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BD6029GU Technical Note

@1°C BUS format
The writing/reading operation is based on the I°C slave standard.

> Slave address
A7 A6 A5 A4 A3 A2 Al R/W
0 0 0 1 0 0 1 1/0

o Bit Transfer
SCL transfers 1-bit data during H. SCL cannot change signal of SDA during H at the time of bit transfer. If SDA changes
while SCL is H, START conditions or STOP conditions will occur and it will be interpreted as a control signal.

SDA / X \
scL — JE— _\—

data line change of
Stable; data valid data
allowed

o START and STOP condition
When SDA and SCL are H, data is not transferred on the I2C- bus. This condition indicates, if SDA changes from H to L
while SCL has been H, it will become START (S) conditions, and an access start, if SDA changes from L to H while SCL
has been H, it will become STOP (P) conditions and an access end.

» TN TN )
scL . \ /T \ / .

START condition STOP condition

> Acknowledge
It transfers data 8 bits each after the occurrence of START condition. A transmitter opens SDA after transfer 8bits data, and

a receiver returns the acknowledge signal by setting SDAto L.

DATA OUTPUT \ / X X X /
BY TRANSMITTER
not acknowledge ~

DATA OUTPUT
BY RECEIVER E /
acknowledge
> NN
S —

it clock pulse for -
START condition acknowledgement

www.rohm.com . 10/19 2010.03 - Rev.A
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BD6029GU Technical Note

> Writing protocol

A register address is transferred by the next 1 byte that transferred the slave address and the write-in command. The 3rd
byte writes data in the internal register written in by the 2nd byte, and after 4th byte or, the increment of register address is
carried out automatically. However, when a register address turns into the last address(07h), it is set to 00h by the next
transmission. After the transmission end, the increment of the address is carried out.

v v

SRR 0] A [ATABASASAAZALIAY A [B70B0SDADIRABIEY A |~ [B7ibER0AD3ID2BIBO A [ 8]
slave address ? register address DATA ‘r DATA ﬂ‘
R/W=0(write) register address register address
increment increment

from master to slave A=acknowledge(SDA LOW)
A=not acknowledge(SDA HIGH)

S=START condition
I:I from slave to master P=STOP condition

*1: Write Timing

- Reading protocol

It reads from the next byte after writing a slave address and R/W bit. The register to read considers as the following
address accessed at the end, and the data of the address that carried out the increment is read after it. If an address turns
into the last address(07h), the next byte will read out 00h. After the transmission end, the increment of the address is
carried out.

BN AKX X6 41 A [D7iD6ID5D4{D3ID2ID1IDOF A -eeeeeeeeeen D7iD6iD5iD4iD3iD2iD1iD0} A 1 £
slave address ? DATA A DATA A
R/W=1(read) register address register address
increment increment
¢ ter to sl A=acknowledge(SDA LOW)
rom master to slave A=not acknowledge(SDA HIGH)

S=START condition
|:| from slave to master P=STOP condition

Multiple reading protocols

After specifying an internal address, it reads by repeated START condition and changing the data transfer direction. The
data of the address that carried out the increment is read after it. If an address turns into the last address, the next byte will
read out 00h. After the transmission end, the increment of the address is carried out.

T n T h H H T f T T

(SRR TR B X T A [A7As A ARASIATIATIAC] A ST 15 1P b % [ A |

i
h

..... FEATEAT TAR TAREANFA N M
| i i

slave address ¢ register address slave address A
R/W=0(write) R/W=1(read)
> D7D6D5DADID2D DO A Ip7pspspapap2D1DOfA} B
DATA [} DATA ﬂ‘
register address register address
increment increment
A=acknowledge(SDA LOW)
from master to slave A=not acknowledge(SDA HIGH)

S=START condition
P=STOP condition

I:I from slave to master Sr=repeated START condition

As for reading protocol and multiple reading protocols, please do A(not acknowledge) after doing the final reading
operation. It stops with read when ending by A(acknowledge), and SDA stops in the state of Low when the reading data of
that time is 0. However, this state returns usually when SCL is moved, data is read, and A(not acknowledge) is done.

www.rohm.com
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@Timing Diagram

SDA / 1 x T / Z \
tf <« _—><—tf tr—p L BUF
LLOW, oy, — tSU.DAT i tl—||‘D_;STA tsp
|

SCL

3 - | . o - W

_ P N tsussTO -«
g i tHDSTA t HD;DAT Sr t SUISTA =) S

tHIGH

@Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=3.6V, VIO=1.8V/3.0V)

Standard-mode Fast-mode .
Parameter Symbol - - Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
I°C BUS format
SCL clock frequency fscL 0 - 100 0 - 400 kHz
LOW period of the SCL clock tLow 4.7 - - 1.3 - - us
HIGH period of the SCL clock tHIGH 4.0 - - 0.6 - - us
Hold time (repeated) START condition ) ) ) ) )
After this period, the first clock is generated tHD:STA 4.0 06 HS
Set-up time for a repeated START condition tsu;sTA 4.7 - - 0.6 - - us
Data hold time tHD;DAT 0 - 3.45 0 - 0.9 us
Data set-up time tSu;DAT 250 - - 100 - - ns
Set-up time for STOP condition tsu;sTO 4.0 - - 0.6 - - us
Bus free time between a STOP
and START condition tBUF 47 i i 13 i i HS
ww.rohm.com 12/19 2010.03 - Rev.A
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Technical Note

@Register List

‘ b15 ‘ b14 ‘ b13 ‘ b12 ‘ b1l ‘ b10 ‘ b9 b8 b7 ‘ b6 ‘ b5 ‘ b4 ‘ b3 ‘ b2 ‘ b1 ‘ b0
Address Register data .
Function
8bit A7 A6 A5 A4 A3 A2 Al A0 D7 D6 D5 D4 D3 D2 D1 DO
00h 0 0 0 0 0 0 0 0 SFTRST |Software reset
01h 0 0 0 0 0 0 0 1 REGAPD |REG6PD|REG5PD SWF’?DEGA' REG3PD|REG2PD|REG1PD |Power down
on | o | o | o | o | o | o | 1 | o | JGE | Verlo | VeELL | VSELO | VSELL | VEELD |SetmgT
REGA REGA REG6 REG6 REG5 REG5 |Output Volt
03h 0 0 0 0 0 0 1 L VSELL | VSELO | VSELL | VSELO | VSELL | VSELO Sgn?:g y
04h 0 0 0 0 0 1 0 0 (reserved)
05h 0 0 0 0 0 1 0 1 (reserved)
06h 0 0 0 0 0 1 1 0 (reserved)
07h 0 0 0 0 0 1 1 1 reserved for TEST
08h 0 0 0 0 1 0 0 0 reserved for TEST
@Register Map
Address 00h <Software reset>
- Function
BIT Name Initial
0 1
D7 - - - -
D6 - - - -
D5 - - - -
D4 - - - -
D3 - - - -
D2 - - - -
D1 - - - -
DO SFTRST 0 Reset cancel Reset
Address 01h <Power down>
. Function
BIT Name Initial
0 1
D7 - - - -
D6 REGAPD 0 REGA power OFF REGA power ON
D5 REG6PD 0 REG6 power OFF REG6 power ON
D4 REG5PD 0 REG5 power OFF REG5 power ON
D3 SWREG4PD 0 SWREG4 power OFF SWREG4 power ON
D2 REG3PD 0 REG3 power OFF REG3 power ON
D1 REG2PD 0 REG2 power OFF REG2 power ON
DO REG1PD 0 REG1 power OFF REG1 power ON
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Address 02h <Output Voltage Setting 1>

- Function
BIT Name Initial
0 1
D7 SWREGA4VSEL1 0
D6 SWREGA4VSELO 0 SWREG4VSEL1 SWREG4VSELO SWREG4 output
D5 REG3VSEL1 0 0 0 -8V
D4 REG3VSELO 0 0 1 -7.5V
D3 REG2VSEL1 0 1 0 -1V
D2 REG2VSELO 0 1 1 -(prohibition of use)
D1 REG1VSEL1 0
DO REG1VSELO 0 REG3VSEL1 REG3VSELO REG3 output
0 0 14.5v
0 1 15v
1 0 13v
1 1 -(prohibition of use)
REG2VSEL1 REG2VSELO REG2 output
0 0 3.3v
0 1 -(prohibition of use)
1 0 3.0v
1 1 2.7V
REG1VSEL1 REG1VSELO REG1 output
0 0 -
0 1 1.8V
1 0 1.2v
1 1 1.2v
Address 03h <Output Voltage Setting 2>
BIT Name Initial Function
0 1
D7 -
D6 - - REGAVSEL1 REGAVSELO REGA output
D5 REGAVSEL1 0 0 0 3.3V
D4 REGAVSELO 0 0 1 -(prohibition of use)
D3 REG6VSEL1 0 1 0 3.0v
D2 REG6VSELO 0 1 1 1.8V
D1 REG5VSEL1 0
DO REG5VSELO 0 REG6VSEL1 REG6VSELO REG6 output
0 0 3.3V
0 1 3.1V
1 0 3.0v
1 1 3.2V
REG5VSEL1L REG5VSELO REGS5 output
0 0 3.0v
0 1 -(prohibition of use)
1 0 1.8V
1 1 1.8V
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@Explanation for Operate

1. Reset
There are two kinds of reset, Software reset and Hardware reset.
(1) Software reset
° It shifts to software reset with changing a register (SFTRST) setting “0" — “1".
> | The register is returned to the initials value under the state of Soft Reset,
and it stops accepting all address except for SFTRST.
> | It's possible to release from a state of Soft Reset by setting register “1” — “0”".

(2) Hardware reset
> | It shifts to hard reset by changing RST pin “H” — “L".
> | The condition of all registers under Hardware Reset pin is returned to the initial value,
and it stops accepting all address.
> | It's possible to release from a state of hardware reset by setting register “L” — “H".

(3) Reset Sequence
> | When hardware reset was done during software reset, Software reset is canceled when hard reset is canceled.
(Because the initial value of Soft Reset is “0”)

2. Thermal shutdown
The blocks which thermal shutdown function is effective in
SWREGS3 (Step up DC/DC converter)
SWREG4 (Inverted DC/DC converter)
REG1
REG2
REG3
REG5
REG6
REGA

A thermal shutdown function works in about 175 °C. (Design reference value)
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3. Sequencer block

The sequencer block does the power control (like VREF is turned on — SWREG3 is turned on — REG3 is turned on)
on the following condition corresponding to resister condition and output voltage of each block.

Block POWER ON Condition POWER OFF Condition
VREF Any one of REG3PD to REGAPD =H REG3PD to REGAPD =all L
SWREG3 REG3PD = H and VREF =2 1.1V REG3PD=L
REG3 REG3PD = H and VPLUS2 = 8V REG3PD=L
SWREG4 SWREGA4PD = H, VDD3 =2 8V and VREF 2 1.1V SWREG4PD=L
REG1 REG1PD = H and VREF =2 1.1V REG1PD=L
REG2 REG2PD = H and VREF =2 1.1V REG2PD=L
REG5 REG5PD = H and VREF =2 1.1V REG5PD=L
REG6 REG6PD = H and VREF =2 1.1V REG6PD=L
REGA REGAPD = H and VREF 2 1.1V REGAPD=L

("RecaPD ) (swreeapp) ((REGIPD | ((REG2PD | [ REGSPD ] ( REG6PD ] ( REGAPD |

VREF
VREF>1.1[V]

SWREG4
VPLUS2>8
[Rect| |[Ree2| [Rrees| |[Recs| | REGA |
l VDD3>8[V] l l l l
VDD3 VDD4 VDD1 VDD2 VDDS5 VDD6 AVDD

When a thermal shutdown hangs, the whole block except for VREF turns off the power.

When it reverts from the thermal shutdown, it starts from the sequence after VREF ON in the above pattern.

The start of SWREG4 (CCD negative power supply) requires the rise-up of REG3 (CCD positive power supply).

This requirement is valid for the reversion from the thermal shutdown and the short circuit.

Detection voltage of VREF's rise-up is 1.1V when static output is 1.2V.

As shown in the former page description, VREF receives a turning on instruction blocked either each and beginsrise up.
Therefore, it is necessary to consider the block started up first at the rise time of VREF.

LDO ON——

VREF output 595% up

LDO output

A
y

Worst 5ms
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4.12C BUS

Operation when a signal beyond fscL=400kHz is input cannot be guaranteed, because this LS| doesn’t correspond to the

H/S(High Speed) mode of the I°’C BUS format.

When it uses on the serial-bus-system which the F/S(Fast Speed) mode was mixed in with the H/S mode, please connect
it and remove a connection by using the mutual connection bridge from the H/S mode section to F/S mode section or in

that reverse direction.

However, an optional input signal never spreads to the logic part of IC, because it stops the operation of the input buffer of

SDA and SCL at RST pin=L.

At RST=L, output "H” fixed

—»
scL r Level shifter —p
(SDA)
EN Logic —»
—»
RST —L
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@PCB Pattern of the Power Dissipation Measuring Board

8" layer(solder)

www.rohm.com

2010.03 - Rev.A
© 2010 ROHM Cao., Ltd. All rights reserved. 18/19 ev



BD6029GU

Technical Note

@Ordering part number

VCSP85H4 (BD6029GU)

B | D 60|29 G|lU| - |E]| 2
7 /7 7 I
Part No. Part No. Package

GU: VCSP85H4

Packaging and forming specification
E2: Embossed tape and reel

<Tape and Reel information>
1PIN MARK
51 - Tape Embossed carrier tape
\ S Quantity | 2500pcs
=18
‘ - Direction E2
5! irecti R ) ;
| 9 o The direction is the 1pin of product is at the upper left when you hold
4.35+0.05 = of feed :
32 reel on the left hand and you pull out the tape on the right hand
——
48-00.3+0.05 =00 5] g } 1 \
5005 A5 g O O O O O 0O O O O 0 0 O
g 56060 g (] ® (] (] () ®
Fl66°%0s %
(60.15)INDEX POST 5138~ T ~gor P
Cloo 00 &
B OOO‘OOOE
A ga 00l00 0 { | / \
23456718 ) o .
oamoos [] prose [ ‘ N Lpin Direction of feed,
(Unit : mm) Reel *Order quantity needs to be multiple of the minimum quantity.
www.rohm.com
19/19 2010.03 - Rev.A

© 2010 ROHM Cao., Ltd. All rights reserved.



Datasheet

Notice

Precaution on using ROHM Products
1. Our Products are designed and manufactured for application in ordinary electronic equipments (such as AV equipment,
OA equipment, telecommunication equipment, home electronic appliances, amusement equipment, etc.). If you
intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1) transport
equipment, traffic equipment, aircraft/spacecraft, nuclear power controllers, fuel controllers, car equipment including car
accessories, safety devices, etc.) and whose malfunction or failure may cause loss of human life, bodily injury or
serious damage to property (“Specific Applications”), please consult with the ROHM sales representative in advance.
Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any
damages, expenses or losses incurred by you or third parties arising from the use of any ROHM’s Products for Specific

Applications.
(Note1) Medical Equipment Classification of the Specific Applications
JAPAN USA EU CHINA
CLASSII CLASSIIb
CLASSIV CLASSI CLASSII CLASSIL

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are designed and manufactured for use under standard conditions and not under any special or
extraordinary environments or conditions, as exemplified below. Accordingly, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses arising from the use of any ROHM’s Products under any
special or extraordinary environments or conditions. If you intend to use our Products under any special or
extraordinary environments or conditions (as exemplified below), your independent verification and confirmation of
product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Cl2,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[g] Use of our Products without cleaning residue of flux (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); or Washing our Products by using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.

5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse. is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation (Pd) depending on Ambient temperature (Ta). When used in sealed area, confirm the actual
ambient temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used; if flow soldering method is preferred, please consult with the
ROHM representative in advance.

For details, please refer to ROHM Mounting specification

Notice - GE Rev.002
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including CI2, H2S, NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
QR code printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act
Since our Products might fall under controlled goods prescribed by the applicable foreign exchange and foreign trade act,
please consult with ROHM representative in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data. ROHM shall not be in any way responsible or liable
for infringement of any intellectual property rights or other damages arising from use of such information or data.:

2. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the information contained in this document.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.

Notice - GE Rev.002
© 2014 ROHM Co., Ltd. All rights reserved.



Datasheet

General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate an d/or error-free. ROHM shall not be in an y way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.
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