ROHM APPLICATION NOTE (IS'

Power Management IC Series for Mobile Phone

High-efficiency y.

Ph ke

F
Power Management ICs % *%
BH6172GU

Structure Silicon Monolithic Integrated Circuit

Product Power Management LS| for MultiMedia LSI on Cellular
Type BH6172GU (Code name: VENUS)
Package Fig. 1

Block Diagram Fig. 2

Application Circuit Example Fig. 14~

Functions  -1ch 500mA, high efficiency Step-down Converter. (16 steps adjustable VO by IzC)
+5-channel CMOS-type LDOs. (16 steps adjustable VO by 12C, 150mAx3, 300mAx2)
-LDO and Stepdown converter Power ON/OFF control enabled by 12C interface or external pin
-12C compatible Interface. (Device address is “1001111”)
*Wafer Level CSP package(2.6mmx2.6mm) for space-constrained applications
*Discharge resistance selectable for power-down sequence ramp speed control

[1This product is not especially designed to be protected from radioactivity.

Application example

The application circuit is recommended for use. Make sure to confirm the adequacy of the characteristics.

‘When using the circuit with changes to the external circuit constants, make sure to leave an adequate margin for external components including static
and transitional characteristics as well as dispersion of the IC.

Note that ROHM cannot provide adequate confirmation of patents.

The product described in this specification is designed to be used with ordinary electronic equipment or devices (such as audio-visual
equipment, office-automation equipment, communications devices, electrical appliances, and electronic toys).

Should you intended to use this product with equipment or devices which require an extremely high level of reliability and the malfunction
of which would directly endanger human life (such as medical instruments, transportation equipment, aerospace machinery,
nuclear-reactor controllers, fuel controllers and other safety devices), please be sure to consult with our sales representative in advance.

ROHM assumes no responsibility for use of any circuits described herein, conveys no license under any patent or other right, and
makes no representations that the circuits are free from patent infringement.

Sep. 2008

ROHM CO., LTD.



Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Rating Unit
Maximum Supply Voltage
VBATMAX 6.0 \Y%
(VBAT)
Maximum Supply Voltage
VPBATMAX 6.0 \Y%
(PBAT)
Maximum Supply Voltage
VUSBMAX 6.0 \%
(VUSB)
Maximum Input Voltage 1
(LX, FB, OUT1, OUT2, OUT3, OUT4, VINMAX1 VBAT + 0.3 \Y%
OUT5, EN_LD1, EN_LD2, EN_LD3,
EN_LD4)
Maximum Input Voltage 2 DVDD + 0.3 v
(NRST, CLK,DATA)
Power Dissipation Pd 900*’ mwW
Operating Temperature Range Topr -35 ~ 485 °C
Storage Temperature Range Tstg -55 ~ +125 °C

* This is an allowable loss of the ROHM evaluation board(60mmx60mm).
When a substrate is implemented, the allowable loss varies from the size and material of the substrate.
To use at temperature higher than 25°C , derate 1% per 1°C.

Recommended Operating Conditions (Ta=25°C)

Parameter Symbol Range Unit
VBAT Voltage VBAT *2 220 ~ 550 \Y
PBAT \Voltage VPBAT *2 220 ~ 5.50 \Y
VUSB Voltage VUSB *2*3 220 ~ 550 \Y
DVDD Voltage VDVDD *4 1.70 ~ 4.20 \Y%

*2  Whenever the VBAT or PBAT or VUSB voltage is under the LDO, SWREG output voltage,
or else under certain levels, the LDO and SWREG output is not guaranteed to meet its published
specifications.
*3  VUSB Power Supply can be externally connected to the VBAT, PBAT Power Supply when necessary.
*4  The DVDD Voltage must be under the Battery Voltage VBAT, PBAT at any times.
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Block diagram

4172
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PIN description
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Ball No. PIN Name Function ESD Diode
VBAT GND
B4 DATA Data inputioutput for [2c [¢] ¢}
c4 CLK CLK input for [2c [¢] O
E1 VBAT1 Power Supply 1 - (¢}
E4 VBAT2 Power Supply 2 - ¢}
A5 PBAT Power Supply for SWREG - (0]
Al LX Inductor Connect pin 1 for SWREG - ¢}
A3 PGND Ground for SWREG [¢] -
B5 FB \Voltage Feed back pin for SWREG [¢] ¢}
D4 NRST RESET Input Pin (Low Active) [¢] ¢}
D5 OuT1 LDO1 Output [¢] ¢}
D1 OuT2 LDO2 Output o e}
E5 QOuT3 LDO3 Qutput [¢] ¢}
E3 OuUT4 LDO4 Output 0 e}
Al QuT5 LDOS Qutput - ¢}
B1 REFC Reference Voltage Output - e}
C2 EN_LD1 LDO1 Enable Pin [¢] O
D2 EN_LD2 LDO2 Enable Pin [¢] (¢}
D3 EN_LD3 LDO3 Enable Pin o [¢)
C3 EN_LD4 LDO4 Enable Pin [¢] [0}
A2 VUSB *1 USBVBUS Power Supply - (¢}
C5 DVDD Digital Power Supply - o]
C1 GND Analog Ground o -
B3 TEST IISEes)T PIN (Always keep OPEN at nomal o o)
E2 TEST? IsEeS)T PIN (Always keep OPEN at nomal o o

* TEST, TEST2 pin is used during our company shipment test.
Please keep TEST pin and TEST2 pin “OPEN” at all times.

*1  VUSB Power Supply ball can be externally connected to the VBAT Power Supply when necessary.
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e;J:;%?e gggﬁ; Initial Output Voltage Load max Adjustable range
SWREG CORE VBAT/PBAT 1.00V 500mA 0.80-2.40V
LDO1 CORE VBAT 1.00V 150mA 1.00-3.30V
LDO 2 I/O01 VBAT 2.60V 150mA 1.00-3.30V
LDO3 MEMORY VBAT 2.80V 300mA 1.20-3.30V
LDO 4 1102 VBAT 1.80V 300mA 1.20-3.30V
LDO5 UsB VBAT/VUSB 3.30Vv 150mA 1.20-3.30V
SWREG & LDOs Output Voltage table

SWREG LDO1 LDO2 LDO3 LDO4 LDO5

0.80Vv 1.00V 1.00V 1.20V 1.20V 1.20V

0.85v 1.10V 1.10V 1.30V 1.30V 1.30V

0.90v 1.20V 1.20V 1.40V 1.40V 1.40V

0.95v 1.30V 1.30V 1.50V 1.50V 1.50V

1.00V 1.40V 1.40V 1.60V 1.60V 1.60V

1.05vV 1.50V 1.50V 1.70V 1.70V 1.70V

1.10V 1.60V 1.60V 1.80V 1.80V 1.80V

Output Voltages 1.20V 1.80V 1.80V 1.90V 1.90V 1.90V

1.365V 1.85V 1.85V 2.00v 2.00V 2.00V

1.40V 2.60V 2,60V 2.60V 2.60V 2.60V

1.50V 2.70V 2.70V 2.70V 2.70V 2.70V

1.65V 2.80V 2.80V 2.80V 2.80V 2.80V

1.80V 285V 285V 2.85V 2.85V 285V

1.85V 3.00Vv 3.00V 3.00V 3.00V 3.00V

240V 3.30V 3.30V 3.30V 3.30V 3.30V
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Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=PBAT =3.6V, VUSB=5.0V)

Parameter Symbol Min. Typ. Max. Unit Condition
oCircuit Current
VBAT
Circuit Current 1 IQVBI - 04 1 MA
(OFF)
LDO1~5=0FF,
SWREG1=0OFF
NRST=L
DVDD=0V
VUSB
Circuit Current 1 IQUSBI - 0 1 MA
(OFF)
LDO1~5=0FF,
VBAT SWREG1=0OFF
Circuit Current 2 IQVB2 - 04 1 MA NRST=L
(OFF) DVDD=0V
VUSB=VBAT external connection
VBAT
Circuit Current 3 1QVB3 - 0.7 14 MA
(STANDBY)
LDO1~5=0FF,
SWREG1=0OFF
NRST=H
DVDD=2.6V
VUSB
Circuit Current 2 IQUSB2 - 0 1 MA
(STANDBY)
LDO1~5=0FF,
VBAT SWREG1=0OFF
Circuit Current 4 IQVB4 - 0.7 14 MA NRST=H
(STANDBY) DVDD=2.6V
VUSB=VBAT external connection
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Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=PBAT =3.6V, VUSB=5.0V)

VBAT
Circuit Current 5 IQVB5 170 300 MA
(Active) LDO1~5=0ON(no load, initial voltage)
SWREG1=0ON(no load, initial
voltage)
NRST=H
VUSB DvDD=2.6V
Circuit Current 3 IQUSB3 35 70 MA
(Active)
LDO1~5=0ON(no load, initial voltage)
VBAT SWREG1=0N(no load, initial
- voltage)
Circuit Current 6 IQVB6 200 350 MA NRST=H
(Active) DVDD=2.6V
VUSB=VBAT external connection
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Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=PBAT=3.6V, VUSB=5.0V, DVDD=2.6V)

Parameter Symbol Min. Typ. Max. Unit Condition
eLogic pin character
Input“H’ level | v |PVEDT| . |DVDD+ oy, Pin voltage: DVDD
0.7 0.3
NRS_T Input “L” level VIL1 -0.3 - DVDD \% Pin voltage: 0V
(CMOS input) 0.3
Input leal IIC1 o | 03 | 1 uA
current
EN_LD1, Input “H” level |  VIH2 1.44 - - \%
EN_LD2, —
EN:LD3, Input “L” level VIL2 - - 04 Vv
EN_LD4 Input leak
= -1
(NMOS input) current lic2 0 1 bA

Electrical Characteristics (Unless otherwise specified, Ta = 25°C, VBAT=PBAT =3.6V, VUSB=5.0V, DVDD=2.6V)

Rating . i
Parameter Symbol Mn. | Typ. | Max Unit Conditions
eDigital characteristics (Digital pins: CLK and DATA )
. 0.8x DVDD+
Input "H" level VIH3 DVDD - 03 \Y
Input "L level viis | 03 ; D%%XD Y,
Input leak ic3 -1 0 1 bA Pin voltage: DVDD
current

DATA output "L" level voltage VOL - - 04 V IOL=6mA

10/72




Electrical Characteristics

AC Characteristics on I’C bus.

Characteristics Symbol Min Max Unit
CLK clock frequency fok 0 400 kHz
CLK clock “low” time tLow 1.3 - us
CLK clock “high” time tHicH 0.6 - us
Bus free time tsuF 1.3 - us
Start condition hold time tHp.sTA 0.6 - us
Start condition setup time tsusTa 0.6 - us
Data input hold time tHD.DAT 0 - ns
Data input setup time tsu.par 100 - ns
Stop condition setup time tsusto 0.6 - us

CLK
tSU.STA tHD STA
DATA
(INPUT)
Figure 3
“~ ) N/
DATA D
(NPUT) > < ° \

Bus Timing 1

AR ARV

D)

Write data
input

Acknowledge
output

-

by

R N

Stop
condition

Figure4  Bus Timing 2
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Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=PBAT =3.6V, VUSB=5.0V)

Parameter Symbol Min Typ Max Unit Condition
oSWREG
initial value
Output Voltage VOSW 0.94 1.00 1.06 A% lo=100mA
VOSW10 0.80
VOSW11 0.85
VOSW12 0.90
VOSW13 0.95
VOSW14 1.00
VOSW15 1.05
VOSW16 1.10
Programmable VOSW17 1.15
Output Voltage VOSW18 ) 1.20 ) v 10=100mA
VOSWI19 1.365
VOSWIA 1.40
VOSWIB 1.50
VOSWIC 1.65
VOSWID 1.80
VOSWIE 1.85
VOSWIF 240
Output current IOSW - - 500 mA Vo=1.00V
Efficiency nSwW - 90 - % lo=100mA, Vo=2.40V, VBAT=3.2V
Oscillating Frequency fosc - 17 - MHz Vo=1.00V
Output Inductance Lswrec 15 2.2 - H Ta=-30~75°C
. Ta=-30~75°C,
Output Capacitance Cswrec 3.3 47 - OF with SWREG's DC bias

12/72




Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=PBAT =3.6V, VUSB=5.0V)

Parameter Symbol Min. Typ. Max. Unit Condition
o DO1
initial value
Output Voltage VOM1 0.97 | 1.000 | 1.030 \Y% lo=1mA@VBAT=4.5V
lo=150mA@VBAT=3.4V
Output Current VOMIC - - 150 mA Vo=1.0V
Dropout Voltage VOMI1DP - 0.1 - \Y% l0=50mA
Input Voltage Stability | AvIM1 | - 2 - mv VBAT=3-(‘/;‘=‘-15B/V'°=5°”“A
Load Stability AVIMI | - 20 ] my | 10=O0MA~TS0mA YBAT=3.6V
VOM10 1.00
VOM11 1.10
VOM12 1.20
VOM13 1.30
VOM14 1.40
VOM15 1.50
VOM16 1.60
Programmable Output | VOM17 1.70
’ voltage " vomis | | 180 | v 10=50mA
VOM19 1.85
VOM1A 2.60
VOM1B 2.70
VOM1C 2.80
VOM1D 2.85
VOM1E 3.00
VOM1F 3.30
RZE::;S: 1 Rocrer | - 1 - | om default ON
RZISSI(;TaaI’:(g‘,:2 RDCHG1 2 - 10k - ohm default OFF
VR=-20dBV
_ o _ fR=120Hz
Ripple rejection ratio RRM1 - 60 - dB lo=50mA, Vo=2.6V
BW=20Hz~20kHz
OutputCapacitor | COUT1 | - | 10 | - | oF | 1790775 winlboshe
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Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=PBAT =3.6V, VUSB=5.0V)

Parameter Symbol Min. Typ. Max. Unit Condition
o DO2
initial value
Output Voltage VOM2 2522 | 2600 | 2678 \Y lo=1mA@VBAT=4.5V
lo=150mA@VBAT=3.4V
Output Current VOoM2C - - 150 mA Vo=2.6V
Dropout Voltage VOM2DP - 0.1 - \Y% l0=50mA
Input Voltage Stability | AviM2 | - 2 - mv VBAT=3-(‘/;‘=‘-Z5XV'°=5°”“A
Load Stability AVIM2 | - 20 ] my | 10=O0MA~TS0MA, YBAT=3.6V
VOM20 1.00
VOM21 1.10
VOM22 1.20
VOM23 1.30
VOM24 1.40
VOM25 1.50
VOM26 1.60
Programmable Output | VOM27 1.70
’ voltage " vomes |~ | 180 | v 10=50mA
VOM29 1.85
VOM2A 2.60
VOM2B 2.70
VOM2C 2.80
VOM2D 2.85
VOM2E 3.00
VOM2F 3.30
RZE::;S: 1 Rocrezt | - 1k - | om default ON
RZISSI(;TaaI’:(g‘,:2 RDCHG22 - 10k - ohm default OFF
VR=-20dBV
_ o _ fR=120Hz
Ripple rejection ratio RRM2 - 60 - dB lo=50mA, Vo=2.6V
BW=20Hz~20kHz
OutputCapacitor | cout2 | - | 10 | - | oF | T@30°79°CwithlDOsDC

bias
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Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=PBAT =3.6V, VUSB=5.0V)

Parameter Symbol Min. Typ. Max. Unit Condition
o DO3
initial value
Output Voltage VOM3 2.716 | 2.800 | 2.884 \Y lo=1mA@VBAT=4.5V
lo=150mA@VBAT=3.4V
Output Current VOM3C - - 300 mA Vo=2.8V
Dropout Voltage VOM3DP - 0.1 - \Y% l0=50mA
Input Voltage Stability | AvVIM3 | - 2 - mv VBAT=3(‘/;‘=‘-25X§/'°=5°”“A
Load Stabilty AVIME | - 20 ] my | 107O0MA=300MA YBAT=3.6V
VOM30 1.20
VOM31 1.30
VOM32 1.40
VOM33 1.50
VOM34 1.60
VOM35 1.70
VOM36 1.80
Programmable Output | VOM37 1.85
’ voltage ° vomss |~ | 190 | v 10=S0mA
VOM39 2.00
VOM3A 2.60
VOM3B 2.70
VOM3C 2.80
VOM3D 2.85
VOMB3E 3.00
VOMB3F 3.30
RZE::;S: 1 Rochest | - 1k - | ohm default ON
RZISSI(;TaaI’:(g‘,:2 RDCHG32 - 10k - ohm default OFF
VR=-20dBV
_ o _ fR=120Hz
Ripple rejection ratio RRM3 - 60 - dB lo=50mA, Vo=2.6V
BW=20Hz~20kHz
OutputCapacitor | COUT3 | - | 10 | - | cF | T 30°79°CwithlDOsDC

bias
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Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=PBAT =3.6V, VUSB=5.0V)

Parameter Symbol Min. Typ. Max. Unit Condition
o DO4
initial value
Output Voltage VOM4 1.746 | 1.800 | 1.854 A% lo=1mA@VBAT=4.5V
l0=300mA@VBAT=3.4V
Output Current VOM4C - - 300 mA Vo=1.8V
Dropout Voltage VOM4DP - 0.1 - \Y% l0=50mA
Input Voltage Stability | AviM4 | - 2 - mv VBAT=3-(‘/;‘=‘-15X§/'°=5°”“A
Load Stability AVIM4 | - 30 ] my | 107o0MA=300mA YBAT=3.6V
VOM40 1.20
VOM41 1.30
VOM42 1.40
VOM43 1.50
VOM44 1.60
VOM45 1.70
VOM46 1.80
Programmable Output | VOMA47 1.85
’ voltage " vomas | T | 190 | v 10=50mA
VOM49 2.00
VOM4A 2.60
VOM4B 2.70
VOMA4C 2.80
VOM4D 2.85
VOM4E 3.00
VOM4F 3.30
RZE::;S: 1 Rocrast | - 1k - | om default ON
RZISSI(;TaaI’:(g‘,:2 RDCHG42 - 10k - ohm default OFF
VR=-20dBV
_ L _ fR=120Hz
Ripple rejection ratio RRM4 - 60 - dB lo=50mA, Vo=2.6V
BW=20Hz~20kHz
OutputCapacitor | CouT4 | - | 10 | - | oF | T 30°79°CwithlDOSDC

bias
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Electrical Characteristics (Unless otherwise specified, Ta=25°C, VBAT=PBAT =3.6V, VUSB=5.0V)

Parameter Symbol Min. Typ. Max. Unit Condition
o DO5
initial value
Output Voltage VOMS5 3.201 | 3.300 | 3.399 \Y lo=1mA@VUSB=5.5V
lo=150mA@VUSB=4.4V
Output Current VOMSC - - 150 mA Vo=3.3V
Dropout Voltage VOMSDP - 0.1 - \Y% l0=50mA
Input Voltage Stability | AVIMS | - 2 ] mv VUSB:“-\‘}O*%E’%’\’/'O:’SO”“A
Load Stabilty AVIMS | - 20 ] my | 10=S0RA=TSOmA VUSB=S.5V
VOM50 1.20
VOM51 1.30
VOM52 1.40
VOM53 1.50
VOM54 1.60
VOM55 1.70
VOM56 1.80
Programmable Output | VOM57 1.85
’ voltage ° vomss |~ | 190 | v 10=S0mA
VOM59 2.00
VOMB5A 2.60
VOMS5B 2.70
VOM5C 2.80
VOM5D 2.85
VOMSE 3.00
VOMS5F 3.30
RZE::;S: 1 Rocrest | - 1k - | ohm default ON
RZISSI(;TaaI’:(g‘,:2 RDCHG52 - 10k - ohm default OFF
VR=-20dBV
_ o _ fR=120Hz
Ripple rejection ratio RRM5 - 60 - dB lo=50mA, Vo=2.6V
BW=20Hz~20kHz
OutputCapacitor | Couts | - | 10 | - | oF | T 30°79°CwithlDOSDC

bias
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I°C Bus INTERFACE

The 12C compatible synchronous serial interface provides access to programmable functions and register on
the device.

This protocol uses a two-wire interface for bi-directional communications between the LSI's connected to the
bus.

The two interface lines are the Serial Data Line(DATA), and the Serial Clock Line(CLK). These lines should be
connected to the power supply DVDD by a pull-up resistor, and remain high even when the bus is idle.

1. Start and Stop Conditions

When CLK is high, pulling DATA low produces a start condition and pulling DATA high produces a stop
condition. Every instruction is started when a start condition occurs and terminated when a stop condition
oceurs.

During read, a stop condition causes the read to terminate and the chip enters the standby state.
During write, a stop condition causes the fetching of write data to terminate, after which writing starts
automatically. Upon the completion of writing, the chip enters the standby state.

Two or more start conditions cannot be entered consecutively.

tsu.STA typ.STA tsy.STO

o N/ N

Start .
.. Stop condition
condition p

3
—

—~
P

Figure 5

2. Modifying Data
Data on the DATA input can be modified while CLK is low. When CLK is high, modifying the DATA input
means a start or stop condition.

tSU-DIAT HD.DAT

X X

Modify data Modify data

DATA

Figure 6
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3. Acknowledge

Data is transmitted and received in 8-bit units. The receiver sends an acknowledge signal by outputting a low
on DATA in the 9" clock cycle, indicating that it has received data normally. The transmitter releases the bus in
the 9" clock cycle to receive an acknowledge signal.

During write, the chip is always the receiver so that it outputs an acknowledge signal each time it has
received eight bits of data.

During read, the chip outputs an acknowledge signal after it receives an address following a start condition.
Then, it outputs read data and releases the bus to wait for an acknowledge signal from the master. When it
detects an acknowledge signal, it outputs data at the next address if it does not detect a stop condition. If the
chip does not detect an acknowledge signal, it stops read operation, and enters the standby state when a stop
condition occurs subsequently.

If the chip does not detect an acknowledge signal nor a stop condition, it keeps the bus released.

9
CLKWM

))

ot N/ D /

(8

b))

«
DATA

Start condition

Acknowledge output

Figure 7

4. Device Addressing

After a start condition occurs, a 7-bit device address and a 1-bit read/write instruction code are inputted into
the chip.

The upper seven bits are called device address, which must always be “ 1001111”.

The least significant bit (R/W : READ/WRITE) indicates a read instruction when set to 1 and a write

instruction when set to 0.
An instruction is not executed if the device address does not match the specified value.

Read/write instruction
Device address code

> € I
»><€ >

A

MSB LSB

Figure 8

Device address is “ 1001111”.
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5. Write operation

In order to write a specified address, after a start condition, input a device address, R /W (z 0), aword

address, and write data.

When a stop condition is entered, the chip automatically enters standby state.
Address increment is acknowledged only whenever INC bit is‘0’.

S w
T R S
A I T
R DEVICE T WORD WRITE 0
1T ADDRESS E ADDRESS DATA P
w|wlw|w|w|w|w| |p|D|D|D|D|D|D|D
x| x| x|x 0
DATA LINE Ole|sla |3 2 n 7l6ls]4]3]2]1]o
LRA IM L A A
S s/ Cc NS s c C
B WK B K K
ADDRESS
increment
Figure 9
<Address increment ON>
S w
T R S
A I T
R iﬁ;gﬁ T WORD WRITE WRITE WRITE o
T S E ADDRESS(n) DATA(n) DATA(n+1) DATA(nm) p
0 W WWw w|w| [p|p|p|D|D|D|D|D| [D|D|D|D|D|D|D|D p|Dp|D|D|D|D
DATA LINE| |[*[*[*]%* 06|54 ol [7le]s|al3]2]t|o] [7]6]5]4]3]2[1]0 slal3|2]1]0
\ L
M LRAI A A A A
S s/cCcN C C C C
B B WK C K K K K
ADDRESS ADDRESS ADDRESS
increment increment increment
Figure 10
<Address increment OFF>
S w
T R S
A I T
R DEVICE T WORD WRITE WRITE WRITE o
T ADDRESS E ADDRESS(n) DATA(n) DATA(n) DATA(n) P
w ww w|w| [p|p|p|p|D|D|D|D| |D|D|D|D|D|D|D|D p|p|p|p|D|D
XXX XXX
DATA LINE Hels|a 1lo] |7le[s|4]3]|2|1|o] [7]6]5]4]3|2]1]0 sla)3]2f1]o
\d L
M LRAI A A A A
S s/cN C C C C
B B WK C K K K K
Figure 11

Roll over function operates when address increment is ON, after a start condition, input a device
address, R /W (= 0), a word address(n), and write data(n), in the same way as for a byte write. Then, input

write data (n + 1) immediately without entering a stop condition, while checking that an acknowledge signal is

asserted (0) .

When the last address (07H) is reached, the word address is rolled over to the first address (00H) of the

page.
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Write operation example (Auto Increment OFF)

(Write to Address 00h, Data 32h)

When writing to a single address follow the sequence below.

START => DEVICE ADDRESS+WRITE => WORD ADDRESS => DATA => STOP
At this time, the Auto increment bit (=INC) can be either ‘H’ or L.

START STOP

-
>
=
=
HITIM
AO=2DV
=
=
=
o
o
=
=
MO=3DV
o
<
1
o
]
=
MO=3DV

Device Address ="1001111" Word Address = "0000000" Data="00110010"

Write operation example (Auto Increment ON)

(Write to Address 01h, Data 04h;
Address 02h, Data AOh;
Address 03h, Data 6Eh;
Address 04h, Data OFh)
When writing to multiple addresses follow the sequence below.
START => DEVICE ADDRESS+WRITE => WORD ADDRESS => DATA => DATA => DATA => DATA => STOP
At this time, the Auto increment bit (=INC) needs to be ‘L.
When writing the Word address, write the first address which you want to start writing from.

START

> = > >
= 2 B8 2 2
DATA 1 o o |1 1 1 1 |12 & ¢ o o o o o o |t [& o o o o o |1 o o &
= = z = el

Data = "00000100"
(Word Address = "0000001")

> > >
(@] o o
= N I
DATA 1 0 1 0 0 0 0 0 g 0 1 1 0 1 1 1 0 % 0 0 0 0 1 1 1 1 g

Data ="10100000" Data="01101110" Data="00001111"
(Word Address = "0000010") (Word Address = "0000011") (Word Address = "0000100")
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Read operation example (Auto Increment ON)

(Read from Address 01h, 02h, 03h, 04h, 05h)

To read from Address 01h, you must first dummy write to Address 01h.

At this time, the Auto increment bit (=INC) needs to be ‘L.

When finish reading, you must end by returning an ACK=NG(‘H’), and then stop.

The read sequence would be as shown below.
START => DEVICE ADDRESS+WRITE => WORD ADDRESS => STOP => START => DEVICE

ADDRESS+READ =>
DATA READ + ACK OK => DATAREAD + ACK OK => DATA READ + ACK OK => DATA READ + ACK OK =>

DATAREAD + ACK NG => STOP

wwmmmmmmmmmmmw y
o | [ o [ i

Device Address ="1001111" Word Address = "0000001"

EARR AN

AO=2DV
NO=DNI
MO=3DV

START

DATA 1 0 0 1 1 1 1

AO=MDV
o
=}
=
=
o
-
=
=
O=3DOV
=
o
=
=}
=
o
O=3DOV

avad

Data = "00000100" Data ="10100000"
(Word Address = "0000001") (Word Address = "0000010")

UUlmlﬂmwlﬁmlmlﬂmwlﬂmwlﬂmwlﬂm

Data="01101110" Data="00001111" Data = "00000000"
(Word Address = "0000011") (Word Address = "0000100") (Word Address = "0000101")

Device Address ="1001111"

DN=MDOV
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Register map

Address | Register name INIT D7 D6 D5 D4 D3 | D2 | D1 | DO
00h REGCNT 00h - LDO5SON LDO4ON LDO3ON | LDO20N | LDO1ON | SWREGON
01h SWADJ 04h - - - SWREGADJ [3:0]
02h LDOADJ1 Adh LDO2ADJ [3.0] LDOTADJ[30]
03h LDOADJ2 6Eh LDO4ADJ [30] LDO3ADJ[30]
04h LDOADJ3 OFh - - - LDOSADJ[30]

LDO5PD LDO4PD LDO3PD LDO2PD LDO1PD SWPD
05h PDSEL 0h SEL SEL SEL SEL SEL SEL
06h PDCNT, 3Fh LDOSPD LDO4PD LDO3PD LDO2PD LDO1PD SWPD
07h EN_SEL 00h - - ENLD4 EN | ENLD3 EN | ENLD2 EN | ENLD1 EN

The reset of the address 00h to 07h is the logic pin NRST.

* Please be sure to write “0” to the register which is not used(00h~07h).
* Writing to the address which is not assigned is prohibited.(08h~7Fh)

* Reading the data which address is not used is “0”.(00h~07h)
* Reading the data which address is not assigned is not guaranteed to be “0”.(08h~7Fh)
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Address 00h : REGCNT Register (Read/Write)

A(‘I‘f%rgf)s Register Name |RW/| Bit7 | Bit6 | Bit5 | Bt4 | Bit3 | B2 | Btl | Bit0
0oh | REGCNT |Rw]| - - [LDO5ON|LDO4ON|LDO3ON|LDO20N|LDO1ON] swrecox
Initial oh| o 0 0 0 0 0 0 0
Value

BitD: SWREGON SWREG Power ON/OFF control

Bit1:

Bit2:

Bit3:

Bit4:

Bit5:

‘0" :  OFF (Initial State)
“”: ON

LDO1ON LDO1 Power ON/OFF control
“0”:  OFF (Initial State)
“1”: ON

LDO20ON LDO2 Power ON/OFF control
“0":  OFF (Initial State)
“1”: ON

LDO3ON LDO3 Power ON/OFF control
“0”:  OFF (Initial State)
“1”: ON

LDO4ON LDO4 Power ON/OFF control
“0”:  OFF (Initial State)
“1”: ON

LDO50ON LDO5 Power ON/OFF control

“0’:  OFF (Initial State)
“”:  ON
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Address 01h : SWADJ Register (Read/Write)

'?ﬁ%r:j)s RegisterName |RW| Bit7 | Bit6 | Bit6 = B4 | Bit3 | B2 | Bl | Bit0
01h swand  |[rw| - ] ] ] SWREGADJ [3:0]
\'g}f; oh| 0 0 0 0 0 1 0 0
Bit[3:0: SWREGADJ[3:0] SWREG Stepdown Converter output voltage control

“0000” :  0.80V

“0001”:  0.85V

‘0010 :  0.90V

‘0011 :  0.95V

“0100" :  1.00V (Initial State)

“0101” . 1.05V

010" 110V

0111”115V

000" :  1.20V

“1001” :  1.365V

“010" :  1.40V

“011":  1.50V

“1100°:  1.65V

“101":  1.80V

“410° . 1.85V

17 : 240V
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Address 02h : LDOADJ1 Register (Read/\Write)

?ﬂ%r:ff Register Name |[RW/| Bit7 | Bit6 Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
02h LDOADJ1  |[RW LDO2AD [3:0] LDOI1ADJ [3:0]
el ponh | 1 0 1 0 0 0 0 0
Bit [3:0]: LDO1ADJ [3:0] LDO1 output voltage control
“0000” :  1.00V (Initial State)
“0001” . 1.10V
“0010” :  1.20V
‘00117 :  1.30V
“0100” .  1.40V
‘01017 . 1.50V
“‘0110” :  1.60V
‘oM 170V
“1000” : 1.80V
“1001” . 1.85V
“1010” .  2.60V
“1011” . 270V
“1100” : 2.80V
“11017 .  2.85V
“1110” :  3.00V
“11117 . 3.30V
Bit [7:4]: LDO2ADJ [3:0] LDO2 output voltage control
“0000” :  1.00V
“0001” :  1.10V
“0010” .  1.20V
‘00117 - 1.30V
“0100” :  1.40V
‘01017 . 1.50V
“‘0110” :  1.60V
“o1M1” . 1.70V
“1000” :  1.80V
“1001” . 1.85V
“1010” :  2.60V (Initial State)
“10117 . 270V
“1100” : 2.80V
“1101” .  2.85V
“1110” :  3.00V
“111” . 3.30V
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Address 03h : LDOADJZ2 Register (Read/\Write)

?ﬂ%r:ff Register Name |[RW/| Bit7 | Bit6 Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit0
03h | LDOADJ2 [RW LDO4ADJ [3:0] LDO3ADJ [3:0]
\'gﬂf; 6Eh| 0 1 1 0 1 1 1 0

Bit [3:0]: LDO3ADJ [3:0] LDO3 output voltage control
“0000” :  1.20V
“0001” :  1.30V
“0010” :  1.40V
“0011” :  1.50V
“0100” :  1.60V
01017 :  1.70V
010" :  1.80V
0111”1 1.85V
“1000”:  1.90V
“1001” :  2.00V
“1010":  2.60V
“011” :  2.70V
“1100":  3.00V
“1101” :  2.85V
“1110” :  2.80V (Initial State)
“1117: 3.30V
Bit [7:4]: LDO4ADJ [3:0] LDO4 output voltage control
“0000” :  1.20V
“0001” :  1.30V
“0010” :  1.40V
“0011” :  1.50V
“0100” :  1.60V
01017 1 1.70V
0110”1 1.80V (Initial State)
0111”1 1.85V
“1000”:  1.90V
“1001” :  2.00V
“1010” 1 2.60V
“1011” : 270V
“1100":  2.80V
“1101”:  2.85V
“1110":  3.00V
“1117: 3.30V
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Address 04h : LDOADJ3 Register (Read/\Write)

A(‘Icr’g:f)s Register Name |[RW| Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
04h LDOADJ3  |RW| - - - - LDO5ADJ [3:0]

Inital OFh| 0 0 0 0 1 1 1 1
Value

Bit [3:0]: LDO5SADJ [3:0] LDOS output voltage control

“0000" :  1.20V
“0001” :  1.30V
“0010” :  1.40V
“0011” :  1.50V
‘0100 :  1.60V
‘0101 . 1.70V
‘0110” - 1.80V
‘01117 : 1.85V
“1000” :  1.90V
“1001” . 2.00V
“010° :  2.60V
“011” . 270V
“100" :  2.80V
“1101" . 2.85V
“110" :  3.00V

“M117 . 3.30V (Initial State)
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Address 05h : PDSEL Reqister (Read/\Write)

A(‘%%fff RegisterName |RW| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bi2 | Bit1 | Bit0
05h PDSEL RW _ _ LDOSLPDSE LDO4|f’DSE LDO3|f’DSE LDOZE’DSE LDO1E’DSE SWPDSEL
Valie I T T T U A N

Bit [0]: SWPDSEL

Bit [1]: LDO1PDSEL

Bit [2]: LDO2PDSEL

Bit [3]: LDO3PDSEL

Bit [4]: LDO4PDSEL

Bit [5]: LDO5PDSEL

0
“”

‘0"
“1”

0
“”

‘0"
“9”

0
“”

‘0"
“”

SWREG pulldown impedance select
1k ohm (Initial State)
10k ohm

LDO1 pulldown impedance select
1k ohm (Initial State)
10k ohm

LDO2 pulldown impedance select
1k ohm (Initial State)
10k ohm

LDO3 pulldown impedance select
1k ohm (Initial State)
10k ohm

LDO4 pulldown impedance select
1k ohm (Initial State)
10k ohm

LDOS5 pulldown impedance select

1k ohm (Initial State)
10k ohm
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Address 06h : PDCNT Register  (Read/\Write)

A(‘Icr’g:f)s Register Name |[RW| Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
06h PDCNT  |RW| - - |LDO5PD|LDO4PD|LDO3PD|LDO2PD|LDO1PD| SWPD
Initial 3Fh| o 0 1 1 1 1 1 1
Value

Bit[0]: SWPD SWREG Output impedance control during power_off

‘0"
“1”

Bit [1]: LDO1PD

0
“17

Bit [2]: LDO2PD

‘0"
“”

Bit [3]: LDO3PD

0
“17

Bit [4]: LDO4PD

‘0"
“1”

Bit [5]: LDO5PD

0
“17

Hi-Z
Discharge enabled (Initial State)

LDO1 Output impedance control during power_off
Hi-Z
Discharge enabled (Initial State)

LDO2 Output impedance control during power_off
Hi-Z
Discharge enabled (Initial State)

LDO3 Output impedance control during power_off
Hi-Z
Discharge enabled (Initial State)

LDO4 Output impedance control during power_off
Hi-Z
Discharge enabled (Initial State)

LDO5 Output impedance control during power_off

Hi-Z
Discharge enabled (Initial State)
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Address 07h : EN SEL Reqister (Read/\Write)

?ﬂ%r:ff Register Name |[RW| Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
07h EN _SEL R/W - - - - ENLD4 EN|ENLD3 EN|ENLD2 EN|ENLD1_EN
Initial ooh| 0 0 0 0 0 0 0 0
Value

Bit [0]: ENLD1_EN

‘0"
“”

Bit [1]: ENLD2_EN

0" :
“7

Bit [2]: ENLD3_EN

‘0"
“”

Bit [3]: ENLD4_EN

0" :
“17

LDO1 ON/OFF Control select
LDO1 ON/OFF control by EN_LD1 pin (Initial State)

LDO1 ON/OFF control by LDO10ON register

LDO2 ON/OFF Control select
LDO2 ON/OFF control by EN_LD2 pin (Initial State)

LDO2 ON/OFF control by LDO20ON register

LDO3 ON/OFF Control select
LDO3 ON/OFF control by EN_LD3 pin (Initial State)

LDO3 ON/OFF control by LDO3ON register

LDO4 ON/OFF Control select
LDO4 ON/OFF control by EN_LD4 pin (Initial State)

LDO4 ON/OFF control by LDO4ON register
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6. Notes on Use

a) Pulling up the DATA and CLK pins

This IC requires the DATA and CLK pins to be pulled up with an external resistor. The values of the pull-up
resistors are determined by the capacitance of the bus. Too large of a resistor combined with a given bus
capacitance will result in a rise time that would violate the max rise time specification. A too small resistor will
result in a contention with the pull-down transistor on either slave or master. The recommended pull-up
resistance range is 1kohm to 10kohm.

To decide the value of the pull-up resistance, you can calculate by using the equation R=t/C.

t : DATA, CLK rise time to meet the I12C AC specification.
C : Total Bus capacitance on each DATA, CLK lines.

For example, to meet the specification 100ns rise time, 100pF total bus capacitance, the desired resistance
is
R=100ns/100pF = 1kohm.

b) Enable Pins(EN_LD1~EN_LD4)

Applying a voltage of 0.4V or less at the Enable pin will disable the output, reducing the quiescent output
current to less than 1uA, while a voltage of 1.44V or greater will enable the device. (When Enable pins are
selected as ON/OFF control.)

If any of the Enable pins are not used in the system, the pins can simply be connected to the GND pin.
Allowing these pins to float will cause erratic operation.

7. PCB Layout Recommendations

Good PCB layout plays an important role especially in switching mode power conversion. Careful PCB
layout can help to minimize ground bounce, EMI noise and unwanted feedbacks that can affect the
performance of the converter.
Hints suggested below can be used as a guideline in most situations.

a) Grounding
Star-ground connection should be used to connect the output power return ground, the input power return
ground and the device power ground together at one point. All high current running paths must be thick
enough for current flowing through and producing insignificant voltage drop along the path.

b) Components Placement
Power components, i.e. input capacitor, inductor and outside capacitor, must be placed close together as
possible. All connecting traces must be short, direct and thick. High current flowing and switching paths must
be kept away from the feedback (FB, ball B5) terminal to avoid unwanted injection of noise into the feedback
path.

c) Feedback Path
Feedback of the output voltage must be a separate trace separated from the power path. The output
voltage sensing trace to the feedback (FB, ball B5) terminal should be connected to the output voltage directly
at the anode of the output capacitor.
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Power ON/OFF control 1 (EN_LD* pin boot—Off Sequence by EN LD* pin)

VBAT

VUSB

EN_LDI g 30

EN LD2 e . ! |

SEQON(internal) i F i I

REF C _~ \

DET (internal) i | | i |

SWREG

LDO1

LDO2 i

LDO3

LDO4 I2C command

I°C command \1/
LDOS5

NRST

Figure 12

Whenever all LDO’s and SWREG is all OFF, the internal SEQON signal is always ‘L. At that time, the device is in
either OFF orin STANDBY mode, so the quiescent current is under 1uA. The first LDO to bootup takes time
depending on the time the reference voltage REF_C comes up. The time showed above is not guaranteed, and
will change for example by load conditions.

The device can be booted up by either the EN_LD1~EN_LD4 pins or by I2C register control.

When the device is booted up by the EN_LD1~EN_LD4 pins, NRST and DVDD power supply can be at any level.
Operation of the BH6172GU without the 12C interface is possible if the system can operate with default values for
the LDO1~4.

The 12C-less system must rely on the correct default output values of the LDO1~4. Whenever the LDO and
SWREG output voltages need changes from the default output values, access from the 12C interface is always
necessary.

SWREG and LDOS5 can only be activated by the 12C interface because there is no external enable pin for these
channels.

LDO5 is designed to supply the 3.3V for USB peripherals. The power source for LDO5 is VUSB, therefore
whenever turning LDO5=0N, VUSB power supply is required.

It is recommended for VUSB to be connected to the 5V VBUS power supply individually for best results. But it can
be connected to the VBAT power supply if LDOS5 is not intended to be used for the 3.3V USB supply. When VUSB
is connected to VBAT, LDO5 may not be possible to maintain the 3.3V supply to the USB peripherals when VBAT
voltage is at a low level. Whenever using LDO5 as USB 3.3V supply, always connect the VUSB terminal to 5V
VBUS power supply at all times.

If LDOS5 is to be used as an optional LDO as LDO1~4, connect VUSB to VBAT power source externally.
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Power ON/OFF control 2 (I12C register boot—Off Sequence by I2C register)

VBAT

VUSB PC command I°C command

SWREGON(internal)

80us

EN_LDI

2

30us

EN_LD2

SEQON(internal)

\

REF C

DET(internal)

SWREG

A

LDO1

LDO2

LDO3

LDO4

LDO5

NRST
Figure 13

This device can also be activated by the I2C register as shown above. The time to bootup is similar to that of
Power ON/OFF control 1.

When the device is booted up by the 12C registers, DVDD power supply is needed for the 12C logic to operate, and
NRST must be forced ‘H’ for the 12C interface to be enabled.

LDO1~4 is controlled by EN_LD1~4 pins by default, but can be changed to 12C register control at any time.

LDO5, SWREG is controllable only by the 12C register.

There is no ON/OFF sequence equipped in this device. Any ON/OFF sequence can be performed freely by
external control.
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BH6172GU Application Circuit Example

There are mainly 3 ways to operate BH6172GU.
1. Fully 12C operation

2. 12C-free operation

3. Enable Pin & 12C interface hybrid operation

1-1(a) Fully 12C operation
When EN_LD1~4 pins are not used, connect all pins to GND level.
All SWREG, LDO channels can be freely turned ON/OFF by the corresponding 12C registers.
Any boot sequence can be performed by the 12C registers.
The output voltages can be changed freely on all LDO1~5, and also SWREG.

» to Battery Power

Digital Power 4.7uF J_ = o
;s
[as) [asl
12C Master > >
DVDD 1 LDOI
VDD . > | 1.00-3.30V
§ I 0.1V step
DATA—3 DATA ,, |
? I 2C IF
CLK : Lhe oy LDO2 | init2.60M oy
1.00-3.30V 150mA \uF
0.1V step
| _EN_LD2
to Battery Power LDO3 init 2.80£’l OUT%
1.20-3.30V 300mA \uF
< SWREG 0.1V step s
4.7u T —  0.8-2.40v | ENLD3
500mA
7JT I init 1.00V LDO4 init 1.80 T
B 120330V | 300mA L
0.1V step 7-7|7__
(OPEN) TEST 8 | :ENfLD“ 5 ;
(OPEN) TEST2 B to atteg ower
VBUS Power I
REFC REF LDO5 init 3.30V]
0.1uF 1.20-3.30V 150mA I \uF
.;R 0.1V step 7—7|7—_ 4

QJT
4
&)

Figure 14  Application example for Fully-I2C operation mode

35/72



1-1(b) Boot sequence example 1
<Condition Sample>
Output Voltage  : SWREG=1.20V
: LDO1=1.00V
: LDO2=0OFF
: LDO3=2.60V
: LDO4=1.80V
: LDO5=2.80V
On Sequence :LDO1, 3, 4 -> SWREG -> LDO5
Off Sequence :LDO5 -> SWREG -> LDO1, 3,4
SWREG, LDO1~5=1kohm discharge select
SWREG, LDO1~5=All discharge enabled
EN_LD1~4 enable pins disabled, LDO1~4 controlled by 12C control

<On Sequence Sample>

VBAT, VUSB, PBAT=Power Supply ON

DVDD=Power Supply ON

NRST=L -> H force

I2C: Address=01h, Data=08h :SWREG=1.20V setting

[2C: Address=02h, Data=A0Oh :LDO1=1.00V, LDO2=2.60V setting

I2C: Address=03h, Data=6Ah :LDO03=2.60V, LDO4=1.80V setting

I2C: Address=04h, Data=0Ch :LDO05=2.80V setting

[2C: Address=05h, Data=00h : SWREG, LDO1~5=1kohm discharge setting
I2C: Address=06h, Data=3Fh :SWREG, LDO1~5=All discharge enabled
I2C: Address=07h, Data=0Fh :LDO1~4=0N/OFF control performed by 12C register

I2C: Address=00h, Data=40h :BGR=ON(This command is highly recommended to maintain boot stability)
Interval time inserted ( for example 1ms, minimum Oms )

112C: Address=00h, Data=1Ah :LDO1, 3, 4=0ON

Interval time inserted ( for example 1ms, minimum Oms )

[112C: Address=00h, Data=1Bh :SWREG=0ON

Interval time inserted ( for example 1ms, minimum Oms )

[112C: Address=00h, Data=3Bh :LDO5=ON

<Off Sequence Sample>

[112C: Address=00h, Data=1Bh :LDO5=OFF
Interval time inserted ( for example 1ms, minimum Oms )
[112C: Address=00h, Data=1Ah : SWREG=OFF
Interval time inserted ( for example 1ms, minimum Oms )
[112C: Address=00h, Data=00h :LDO1, 3, 4=0OFF
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Power ON/OFF sample 1 (Fully 12C operation)

VBAT
VUSB
DVDD

SWREGON(register)

SWREG

LDO10ON(register)

2C command

I2C command

@

@

LDO1

LDO2ON(register)

2C command

O]

C command

®

LDO2

LDO3ON(register)

LDO3

LDO4ON(register)

IPC command

O]

LDO4

LDOS5ON(register)

PPC command

O]

LDO5

NRST

I>C command

PC command

PC command
©)

I°C command

®

®

@

Figure 15

12C full control ON/OFF waveform example 1

When all SWREG, and LDO’s are only controllable by 12C, the minimum timing interval is approximately 23us
which is dependant on the 12C CLK frequency.
As it is capable of booting up all SWREG, LDO1~5 all at the same time, it is likely in most situations that a huge
rush current will flow through each power supply. Care should be taken such as to maintain certain appropriate
timing intervals between each LDO or SWREG during the boot-up sequence to avoid any unwanted drops in
VBAT power supplies which may cause total system failure.
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1-2(a) Boot sequence example 2
<Condition Sample>
Output Voltage  : SWREG=1.20V
: LDO1=1.00V
: LDO2=2.60V
: LDO3=2.60V
: LDO4=1.80V
: LDO5=2.80V
On Sequence :LDO1, 2, 3, 4, 5, SWREG all at the same time
Off Sequence :LDO1, 2, 3, 4, 5, SWREG all at the same time
SWREG, LDO1~5=1kohm discharge select
SWREG, LDO1~5=All discharge enabled
EN_LD1~4 enable pins disabled, LDO1~4 controlled by 12C control

<On Sequence Sample>

VBAT, VUSB, PBAT=Power Supply ON

DVDD=Power Supply ON

NRST=L -> H force

I2C: Address=01h, Data=08h :SWREG=1.20V setting

[2C: Address=02h, Data=A0Oh :LDO1=1.00V, LDO2=2.60V setting

I2C: Address=03h, Data=6Ah :LDO03=2.60V, LDO4=1.80V setting

I2C: Address=04h, Data=0Ch :LDO05=2.80V setting

[2C: Address=05h, Data=00h : SWREG, LDO1~5=1kohm discharge setting
I2C: Address=06h, Data=3Fh :SWREG, LDO1~5=All discharge enabled
I2C: Address=07h, Data=0Fh :LDO1~4=0N/OFF control performed by 12C register

I2C: Address=00h, Data=40h :BGR=ON(This command is highly recommended to maintain boot stability)
Interval time inserted ( for example 1ms, minimum Oms )
I2C: Address=00h, Data=3Fh :LDO1, 2, 3,4, 5, SWREG=ON

<Off Sequence Sample>
I2C: Address=00h, Data=00h :LDO1,2, 3,4, 5, SWREG=0OFF
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Power ON/OFF sample 2 (Fully 12C operation)

VBAT

VUSB

DVDD

SWREGON(register) PC command PC command

SWREG

LDO1ON(register) I2C command IC command

LDO1

LDO20ON(register) PC command PC command

LDO2

LDO30ON (register) C command C command

LDO3

LDO4ON(register) IPC command I°C command

LDO4

LDO5 ON(re gister) 2C command 2C command

LDO5

NRST

Figure 16  12C full control ON/OFF waveform example 2

When booting up all SWREG, LDO1~5 all at the same time, it is likely in most situations that a huge rush current
will flow through each power supply. Care should be taken in monitoring any drops in VBAT power supply which
may cause total system failure.
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2-1(a) 12C-free mode

LDO1~4 can be freely tumed ON/OFF by the corresponding enable pins EN_LD1~4.

Any boot sequence can be performed by the external Application CPU etc.

Since the output voltages can be changed only by the 12C interface, LDO1~4 can only be used by the initial
voltages.

_T_ s » » to Battery Power
4.7uF g £
5 8 3
> > Application CPU
A\ A\ 4
LDOI init 1.00V 57 1.00v
—DVDD 4, )—‘ 1.00-3.30V | 150mA \uF
0.1V step 7;';_
) DATA 50 |
L | O DI GPIO etc.
2CIF
CLK ini
LDO2 init 2.60V oy 2.60V
1.00-3.30v | 150mA i |uF
¢ NRST )—l 0.1V step 4
| A _EN_LD2
O« GPIO etc.
PBAT ini
e LDO3 init 2.80V] OUT 2.80V
p— 1.20-3.30V | 300mA \uF
OPEN)LX
( ) C SWREG 0.1V| step ;;-
08240V O ENLD3
‘ PGND o O« GPIO etc.
init 1.00V LDO4 init 1.80V, oy 1.80V
W OPEN)FB Yy | 120330V | 300mA
0.1V step 7;';_ Tk
EN_LD4
(OPEN) TEST | Oe—= GPIO etc.
(OPEN) TEST2 OB
REEC ini
) REF LDO5 init 330V oUT5(OPEN)
0.1uF 1.20-3.30V 150mA
;I; 0.1V step
/)

GND
3—<

Figure 17  Application example for I2C-free mode
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2-1(b) Boot sequence example 3
<Condition Sample>
Output Voltage  : SWREG=OFF

: LDO1=1.00V

: LDO2=0OFF

: LDO3=2.80V

: LDO4=1.80V

: LDO5=0OFF
On Sequence :LDO1 -> LDO3 -> LDO4
Off Sequence :LDO4 > LDO3 -> LDO1
SWREG, LDO1~5=1kohm discharge select
SWREG, LDO1~5=All discharge enabled
EN_LD1~4 enable pins enabled

<On Sequence Sample>

VBAT, VUSB, PBAT=Power Supply ON
DVDD=Power Supply ON (Can be kept OFF)
NRST=L -> H force (Can be kept L)

JEN_LD1="H :LDO1=ON
Interval time inserted ( for example 1ms, minimum Oms )
(EN_LD3="H :LDO3=ON
Interval time inserted ( for example 1ms, minimum Oms )
[EN_LD4="H :LDO4=ON

<Off Sequence Sample>

DEN_LD4=L’ :LDO4=0OFF

Interval time inserted ( for example 1ms, minimum Oms )
[EN_LD3=L :LDO3=0OFF

Interval time inserted ( for example 1ms, minimum Oms )
[EN_LD1=L :LDO1=0OFF
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Power ON/OFF sample 3 (12C free operation)

VBAT

VUSB

DVDD DVDD not needed (It can be either ON/OFF)

SWREGON(register)

SWREG

EN_LDI

LDO1 @ ®

EN_LD2

LDO2

EN_LD3

LDO3 ®

|®

EN_LD4

LDO4 ) ©)

LDOS5ON(register)

LDO5

NRST NRST not needed (It can be cither H/L)

Figure 18 12C free control ON/OFF waveform example 1

When not using the 12C interface, the DVDD power supply and the NRST pin can either be forced ‘L or ‘H’, since it
will not be used. Keeping the pins open must be avoided because it could due to malfunction which could be
caused by the surrounding severe noise.

As it is capable of booting up all LDO1~4 all at the same time, it is likely in most situations that a huge rush current
will flow through each power supply. Care should be taken such as to maintain certain appropriate timing intervals
between each LDO or SWREG during the boot-up sequence to avoid any unwanted drops in VBAT power
supplies which may cause total system failure.
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2-2(a) 12C-free mode 2 (Fixed ON mode)
LDO1~4 can only be used by the initial voltages.
All LDO1~4 will turn ON as soon as VBAT power supply is connected to the Battery Power.

» to Battery Power

0.1uF

4.7uF = a
; 4 <
[aa) [aa)
> >
A /
DVDD LDO1 init 1.00Vl OUT1 1.00V
® | 1.00-330v | 150mA .
0.1V ste
DATA p 7;;_
: | O EN LDI
I2CIF
CLK B
Q LDO2 init 2.60VA. OUT2 2.60V
1.00-3.30V 150mA
.ﬂ){) | O.IVStep ﬁ;—luF
| A EN _LD2
/
PBAT
Q LDO3 init 2.80Vl OUT3 2.80V
° 1.20-3.30V 300mA o
OPEN)LX
( ) ( SWREG 0.1V step ﬁ;_
PGND 0.8-2.40V | A ENLD3
500mA
init 1.00V LDO4 init 1.80Vl OUT4 1.80V
o OPERNIB o o 1.20-3.30V 300mA -
0.1V step 7—7|7__
EN LD4
(OPEN) TEST 8 | AHEN
(OPEN) TEST2 . VUSB
REFC YL
O REF init 3.30V]
J_ h LDO5 ) OUTS(OPEN)
1.20-3.30V 150mA
;I;V 0.1V step

Figure 19 Application example for I2C-free mode 2

GND

I
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Power ON/OFF sample 4 (12C free operation 2)

VBAT

VUSB VUSB not needed (It can be cither ON/OFF)

DVDD DVDD not needed (It can be cither ON/OFF)

SWREGON(register)

SWREG

EN_LDI

LDO1

EN_LD2

LDO2

EN_LD3

LDO3

EN_LD4

LDO4

LDO5ON(register)

LDOS5

NRST | NRST not needed (It can be either H/L)

Figure 20 12C free control ON/OFF waveform example 2

When not using the 12C interface, the DVDD power supply and the NRST pin can either be forced ‘L or ‘H’, since it
will not be used. Keeping the pins open must be avoided because it could due to malfunction which could be
caused by the surrounding severe noise.

When booting up LDO1~4 all at the same time, it is likely in most situations that a huge rush current will flow

through each power supply. Care should be taken in monitoring any drops in VBAT power supply which may cause
total system failure.
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3-(a) Enable Pin control & I2C hybrid control
LDO1~4 can be freely tumed ON/OFF by the corresponding enable pins EN_LD1~4.
LDO1~4 can be controlled by the 12C register if desired.
LDO1~4 enable selection can be individually controlled by the enable pin or I2C register.
LDO5, SWREG can be turned ON/OFF by the 12C interface.
Any boot sequence can be performed by the external Application CPU etc, or also by the 12C register if selected.
The output voltages can be changed freely on all LDO1~5, and also SWREG.

to Battery Power

Digital Power
12C Master Application CPU
l LDO1 init 1.00V]
VDD DVDD | 1.00-330V | 150mA \uF
% I 0.1V step g;_
DATA hata_,, | LN LD GPIO etc
% I 12C IF '
CLK ¢ CEh ) LDO2 | nit2.60M gyr
1.00-3.30V 150mA \uF
0.1V step g;_
[ _EN_LD2
< GPIO etc.
to Battery Power LDO3 init 2.80;] ot II.'j
1.20-3.30v | 300mA \uF
-« SWREG 0.1V step P
4.7u 0.8-2.40V | _EN_LD3 GPIO et
500mA )
init 1.00V LDO4 init 1.80 T
1.20-3.30V | 300mA \uF
0.1V step g;_
EN_LD4
(OPEN) TEST 8 | <« GPIO etc.
(OPEN) TEST2 I VUSB to Battc;i/ Power
VBUS Power
REFC REF LDO5 init 3.30Y) T
0.1uF 1.20-3.30V 150mA \uF
0.1V step g;_ v

a
Z
O

Figure 21  Application example for I2C+Enable pin mode
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3~(b) Boot sequence example

<Condition Sample>

Output Voltage  : SWREG=1.20V, LDO1=1.00V, LDO2=2.80V, LDO3=2.60V, LDO4=1.80V, LDO5=2.80V
On Sequence : SWREG -> LDO1, 3 -> LDO4 -> LDO2 -> LDO5

Off Sequence :LDO5 > LDO2 -> LDO4 -> LDO1, 3 -> SWREG

SWREG, LDO1~5=1kohm discharge select

SWREG, LDO1~5=All discharge enabled

<On Sequence Sample>

VBAT, VUSB, PBAT=Power Supply ON

EN_LD1~4=L force

DVDD=Power Supply ON

NRST=L -> H force

I2C: Address=01h, Data=08h :SWREG=1.20V setting

[2C: Address=02h, Data=C0Oh :LDO1=1.00V, LDO2=2.80V setting

[2C: Address=03h, Data=6Ah :LDO3=2.60V, LDO4=1.80V setting

I2C: Address=04h, Data=0Ch :LDO05=2.80V setting

I2C: Address=05h, Data=00h : SWREG, LDO1~5=1kohm discharge setting
I2C: Address=06h, Data=3Fh :SWREG, LDO1~5=All discharge enabled
I2C: Address=07h, Data=00h :LDO1~4=0ON/OFF control performed by EN_LD1~4 pins
[2C: Address=00h, Data=40h : BGR=ON(This command is highly recommended to maintain boot stability)
Interval time inserted ( for example 1ms, minimum Oms )

[112C: Address=00h, Data=01h : SWREG=ON

Interval time inserted ( for example 1ms, minimum Oms )

[IEN_LD1, 3=H force :LDO1, 3=ON

Interval time inserted ( for example 1ms, minimum Oms )

[JEN_LD4=H force :LDO4=ON

Interval time inserted ( for example 1ms, minimum Oms )

[IEN_LD2=H force :LDO2=0ON

Interval time inserted ( for example 1ms, minimum Oms )

[112C: Address=00h, Data=21h :LDO5=ON

<Off Sequence Sample>

[12C: Address=00h, Data=01h :LDO5=0OFF
Interval time inserted ( for example 1ms, minimum Oms )
[JEN_LD2=L force : LDO2=0OFF

Interval time inserted ( for example 1ms, minimum Oms )
[IEN_LD4-=L force : LDO4=0OFF

Interval time inserted ( for example 1ms, minimum Oms )
[IEN_LD1, 3=L force : LDO1, 3=OFF
Interval time inserted ( for example 1ms, minimum Oms )
[112C: Address=00h, Data=00h : SWREG=OFF
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Power ON/OFF sample 5 (I2C & Enable Pin Hybrid operation)

VBAT
VUSB
DVDD

SWREGON(register)

SWREG

EN_LDI

PC command

O]

LDO1

2C command

®

EN_LD2

LDO2

EN_LD3

LDO3

EN_LD4

LDO4

LDO5ON(register)

LDO5

NRST

I2C command

I2C command

®

O]

Figure 22

I2C & Enable control ON/OFF waveform example

When using EN_LD1~4 pins, it is capable of controlling the boot or off interval timing freely by the Application CPU

etc.

LDO5 and SWREG are only controllable by 12C, so the minimum timing interval would be approximately 23us

which is dependant on the 12C CLK frequency.

As it is capable of booting up all SWREG and LDO’s all at the same time, it is likely in most situations that a huge
rush current will flow through each power supply. Care should be taken such as to maintain certain appropriate
timing intervals between each LDO or SWREG during the boot-up sequence to avoid any unwanted drops in
VBAT power supplies which may cause total system failure.
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BH6172GU Evaluation Data

Table of contents

1.ICC
« ICC (OFF ) VUSB=5.0V
+ ICC (OFF ) VBAT=VUSB short
+ ICC (STBY ) VBAT=VUSB short
+ ICC (ACTIVE) VBAT=VUSB short
2. SWREG
* Line Regulation VO=1.0V
* Load Regulation VO=1.0V
« Efficiency vs 10 (VO=1.365V ), VBAT =3.6V
3.LDO
Load Regulation
- LDO1~5
Line Regulation
- LDO1~5
Load Change
- LDO1~5
WakeUP
- LDO1~4
VBAT change
- LDO1~5
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2. SWREG

=1.0V

SWREG Load Regulation VO

50!

10 [mA]

=1.0V

SWREG Line Regulation VO

55

45

35

25

15

05

VBAT [V]

=3.6V

VBAT

1.365V)

SWREG Efficiency vs lo (Vo

;:::
CT-ZF-Z]
|

|

|

|

|

|
|\
|
Lo N
1

:

[96]Koua101}43

500

450

400

350

300

150

100

50

10[mA]

Manufacturer : FDK  MIPF2016D2R2(2.2uH, 2016 size)
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3.LDO

Load Regulation

51/72

4 4 4
[ LDO1 Load Regulation 1.20V [ LDO2 Load Regulation 2.60vV__| LDO3 Load Regulation 3.0V
- O O | 3.5
3+ 34 LI R T G S
,
25+ 2.5 256+ ————+—-————————— |- —————————+ - — — — -
= = =
C 27 & 29 A e e Rt et
2 2 2
o [e) [e]
15+ 1.5+ 1.5 1
I
14 I 14
051 0.5 7 05+ ————T—-———————— |- —— - —— - — -t ———— 4
0 + 0 + + + 0 + +
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200 250 300
10 [mA] 10 [mA] 10 [mA]
4 4
LDO4 Load Regulation 1.80V LDO5 Load Regulation 3.30V
351 35
R e e it I et L e e B
251+ 25
= )
R e e R e A R e e e e e
2 2
[e) o
15 + 1.5
1+ 1
051 0.5
0 0
0 100 200 300 400 0 50 100 150 200
10 [mA] 10 [mA]




Line Regulation

52172

6 6 6
[ [ [ [ [ [ [
551 LDO1 Line Regulation 1.20V ] 551 LDO2 Line Regulation 2.60V ] 55 [ LDO3 Line
5 5 5
“T——{VvBAT = VBAT] VBAT
45 45 — 4.5
4 4 / 4
3571 — 351 35
2 =) 2
-3 a3 © o3
5 5 3
O 25+ © 25+ 5 25
2 2 2
151 151 15
1 i 1 1
05+ ‘ 05 05
0 , , , , 0 , , , , , 0 , , , ,
0 05 15 2 25 3 35 45 5 55 0 05 15 2 25 3 35 4 45 5 55 05 5 2 25 3 35 45 55
VBAT [V] VBAT [V] VBAT [V]
6 T T I 6 [ [
551 LDOA4 Line Regulation 1.80V 55 LDOS Line Regulation 3.30V
5 5
a5l [——VBAT s
' ’ LIvusB
4 4
=351 — 357
= s 4
< 3 e o3
5 5
©2s O 254 =
2+ 2
15 ‘r 154
11 14
05 i 05 |
0 t i t t 0 - :‘ t t t
0 05 15 2 25 3 35 45 5 55 0 05 15 2 25 3 35 4 45 5 55
VBAT [V] VUSB [V]




Load Change LDO1 LDO2
[Tek 2.50M575 TAcas a [Tek 2.50MS/[S A ) a TeK SN 2.50M575 TACES [TeK STE 2.50MS/[5 T Acas ) G
1 I [ 1 L -
Az 11.2us A: 12.0us H Az 9.6ps i 17.6ps
! 0 @ 10.5hs ! 11.6ps ' 0 @ 9.0 | 17.208
t C1 Rise ! c1 Fall t C1 Rise ! E C1 Fall
| 600ns t 720ns )
Low signal 1| Low signal Low signal Low/ signal
1 amplitude 0 amplitude amplitude 10 amplitude
C1 High C1 High C1 High 4 ciHigh
14} i 4 144mv 14 h 144mv 14 146mv 14 h 144mv
b ' | '
i } i i
[ l [ [
t : t { LDO2
b | ,
I LDO1 €3 Pk-Pk . LDO1 €3 Pk-Pk ! LDO2 €3 PK-PK €3 Pk-Pk
| 115mv simv L 148mv 79mv
. ! En_——?( '
t ' I t 3
I ' | I
I : I I
i 1 i
Chi 100mvaQ WM 20.0ps Chi 7 54mV 13 Nov 2007 Ch1 100mvVQ M20.0ps ChT\ 54mV_ 13 Nov 2007 Chi 100mva M 20.0ps Chi 7 5amV 13 Nov 2007 Chi  100mvVQ M20.0ps Chi \ 54mV 13 Nov 2007
200mvry 11:36:42 200mvty 11:38:15 200mvry 13:26:36 200mvty 13:27:09
LDO3 LDO4
[Tek SXTE 2.50MS7s 4°Acgs a [Tek SXTH 2.50M57s 6 Acqs Tek LT 2.50MS/s 3 Acgs ) Tek SXTE 2.50MS/s 1 Acqas
[ 1 3 1 [ ! 1
T i A: 10.8us A: 17.2us H A:11.2us A: 12.0us
| 0. @ 10.4ps { @ 16.8hs H 0 10.8ps { @ 11.60s
t I C1 Rise t c1 Fall t C1 Rise t C1 Fall
L 650ns [ I ons
Low signal Low signal Low signal Low signal
1 amplitude | ampiitude amplitude 10 amplitude
C1 High 10 C1 High « ClHigh d ClHigh
14 { I 144my 1) Ta4my 14 . 296mv . 299mv
|
b ks i | i
i i i i i ; P T PN T i i i i
{ | [ !
{ I t t t
i | |
! Lbo3 capk-rk LDO3 €3 ploPk ! LDO4 c3 pk-pk | LDD4 c3phopk
k3 126my 83mv ool i; 300my 3] F 130mv
i t
t | 1 | |
t b b | i
[ [ [ I
{ [ i !
Chi100mvVQ M20.0ps Ch1 7 54mV 13 Nov 2007 Chi 100mvQ M 20.0ps Chi \ 54mV 13 Nov 2007 Chi 200mvea M 20.0ps Chi 7 52mV 16 Nov 2007 EEI 200mvVe M20.0us Chi v 52mV 16 Nov 2007
200mvy 14:35:26 200mva 14:36:03 500mvy 11:54:21 Ch3 s00mvey 11:54:57
LDO5
[TeK ST 2.50M575 TAcas [TeK ST 2.50M575 20 Acas
[ 1 e e 1
i I A:9.2us I A: 18.8us
H i @: 8.8ps I @ 1848
t 10 C1 Rise t C1Fall
b k! 660ns b ns
B Low signal Low signal
T amplitude o amplitude
C1 High C1 High
14 ! T 144my 14 ¢ 143mv
1 |
i i
[ [
t t
t = P 1
! LDO5 €3 Pk-Pk LDO5 €3 Pk-Pk
[ : 1a0mv simv
i t
t i
| i ]
I 3 |
! 1
Chi ™ T00mV M20.0ps Ch1 7 54mV 13 Nov 2007 Chi 100mvGQ M20.0ps ChT % 54mV 13 Nov 2007
200mvy 16:34:14 200mvy 16:34:55
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WakeUP

LDO1

Tek G 250k575
T
E

1 Acgs

EN_LD1

1+

LDOA

100V

~ W 200us Chi # 560mV

C2 Rise
29.3us
Low signal
amplitude

C2 Fall

EX]
No valid
edge
C2 High

118V

20 Nov 2007
10:00:34

LDO3

TeK G 250K575
I
I

2 Acqs

EN_LD3

= Z000s Ch1 7 560mV

C2 Rise
39.6us

C2 Fall
0

H
No valid
edge

20 Nov 2007
17:13:09

5472

LDO2

2 Acgs

[TeK B 250K5/5
T
E

C2 Rise

EN_LD2

37.9us

d czrn

B
No valid
edge

LDO2

Chi o0V WGE 00 VM 2000s

Ch1 F

S60MV. 20 Nov 2007
15:59:36

LDO4

[Tek 250kS/s 2 Acgs
I
[

C2 Rise

Low 's_ignal
amplitude

d cz2ran
L o g

No valid
edge

M 200ms Chi J  560mV 21 Nov 2007

07:41:52




VBAT change

LDO1 LDO2 LDO3
Tek 25.0k5/§ 1 Acqs | [Tek 25.0k5/§ 2 Acqs | Tek 25.0k5/[s 5 Acgs .
F 1 i 1 I 1
T P e igh Lo e T o migh 1 High
g : ] : 548V ] VBAT: ] : 544V VBAT 5.44V
_JJ VBAT ‘ﬁ« 4{ d : d
1". . . . 1 . E . . 1+ . . g
C1 Low C1 Low C1low
3.20 3.20 3.20V
C3 Max €3 Max €3 Max
13.6mv 14.0mv 14.8mv
X LDO1 X X X C3 Min | LDO" . . C3 Min C3 Min
W -8.4mv _,_mhﬁ___w “g.omv : : W -8.8mv
Chi 2.00V M2.00ms ChiJ  3.68V Thi 2.00V M2.00ms ChiJ  3.68V Chi~ 200V M2.00ms Ch1 7 368V 12 Nov 2007
20, 0mvy 13‘_:;_‘;2007 20 0mv, :j_':;’_vssom EE 20.0mvn, 15:10:50
LDO4 LDO5
[Tek SO 25.0kS/r5 6 Acgs B Tek 25'0'(5/? 2 Acgs .
; 1 : 1
EREEEREREER Cs‘ﬂ-c{,“ . - S U S C515”0i9{,“
]J VBAT ] s . 08
1 . VUSB e
- : : CE C1 Low C1 Low
3.20v 340V
C3 Max C3 Max
15.6my 7.6mv
E_AJM«EM 5 oy SRR N < Yin
s : : : i 55 ey - L

2.00V
20.0mvy

Ch1
Ch3]

M2.00ms Chi +

368V 12 Nov 2007

15:28:44

LDO5, T

“WMZ00ms CRT 7~

@;ll] 200V
Ch3 20.0mvn

423V 14 Nov 2007

09:17:24
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BH6172GU Evaluation Board Manual

Requirements
This board is required the following to run properly:

< Supply list>
= Evaluation Board with the LS| mounted.
= [’C Control Box
= 20 pin Flat cable (for connection between the Evaluation Board and I°C Control Box)
= Control Software for transmitting 1°C command (It is packed into the CD-R.)

< Things which must be prepared >
= A PC provided with a USB port
= USB cable *
= Stabilized Power Supply

* Note: This cable is that one terminal is Standard “A” PLUG, and the other is Standard “B” PLUG.

Standard ”A” PLUG Standard ”B” PLUG
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2. Evaluation Setup image

The setup image of the evaluation is the following.

I’C Control Box’s clip e
/ ( Connect to DVDD terminal )

Control Box

Evaluation Board

20 pin Flat cable /

USB port
( Connected to the PC by USB cable )

Connect a PC and the I°C Control Box by using a USB cable, and connect the IC Control Box and the
Evaluation Board by using the 20 pin Flat cable.

Connect the I°C Control Box's clip to the DVDD terminal on the evaluation board. Because, the 1°C I/O level
must be DVDD .
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3. Setup process

Switch the PC ON, and install the I°C control software.

Connect the evaluation board and the I°C Control Box with the 20 pin flat cable.
Connect the IC Control Box's clip to the DVDD terminal.

Connect the evaluation board and the PC with a USB cable.

Be sure that NRST switch is L

Switch on the VBAT power supply. (e.g. VBAT=3.6V)

Switch on the DVDD power supply. ( e.g. DVDD=2.6V)

Turm NRST switchtoH (NRST=H)
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4. Setup of each switch

Each switch arranged at the lower area of the Evaluation Board goes the following control.

Name Function - Operation -

NRST Reset Input Normal Reset
LD1* | LDO1 Power ONIOFF control | PowerON | X"
LD2* | LDO2Power ONIOFF control | PowerON | X"
LD3* LDO3 Power ON/OFF control Power ON Pg\llzvlf r
LD4* | LDO4 Power ONJOFF control | PowerON | FOe"

*: LDO’s Power ON/OFF control can be changed either by register control or external pin control
by the address 07h value (EN_SEL ).
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5. Each functional pin

There is the following functional pin in BH6172GU.

Pin name of Board Function

DATA Data input/output for I°C
CLK CLK input for I'C

VBAT, VBAT1, VBAT2 Main Power Supply

PBAT Power Supply for SWREG
PGND Ground for SWREG

FB Voltage Feed back pin for SWREG
NRST RESET Input Pin

OouT1 LDO1 Output

ouT2 LDO2 Output

OuUT3 LDO3 Output

OouT4 LDO4 Output

OuUT5 LDO5 Output

REFC Reference Voltage Output
EN LD1 LDO1 Enable Pin

EN LD2 LDO2 Enable Pin

EN LD3 LDO3 Enable Pin

EN LD4 LDO4 Enable Pin

VUSB Power Supply for LDO5
DVDD Digital Power Supply
GND, GNDSUB Analog Ground

6. About the outside parts
Don't mistake an installation direction and pressure of the element, referring to the PCB circuit diagram
when you replace the outside parts.

7. Note

= Be careful not to short-circuit the nearby pin when you monitor it.

= Supply voltages (VBAT and DVDD) must not exceed the maximum rated value of the IC.
It can permanently destroy the IC.
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8. Evaluation Board appearance
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DCDC

20 pin parallel port
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9. PCB circuit diagram
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I°C Control Board Manual

1. I°C Control Box Outline

It is the bridge box to control the LS| with the I°C format signal from the PC. An interface with the PC is done by
USB. The register command transmitted by software is changed into the I°C format signals by this contr