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Power Supply IC Series for TFT-LCD Panels " Pb ;\g%'

5V Input Multi-channel ~.dee RoHS
System Power Supply IC

BD9862MUV No0.10035EAT16

@Description
The BD9862MUV is a 3ch system power supply for mobile TFT liquid crystal panels.Operable at VBAT=1.8V, CH2 & CH3
adopts the original PWM/PFM automatic switching control charge pump and realizes high efficiency in full-load range.

@Features
1) Input voltage range: 1.8V~4.5V (The input voltage can be 5.5V if a double charge pump is not used)
2) The step-up switching regulator has a built-in output FET (CH1)
3) There is a built-in PWM/PFM automatic switching charge pump circuit with a fixed PWM terminal (CH2,3)
4) Switching regulator oscillation frequency: MHz(typ.)
5) Charge pump oscillation frequency: 500kHz(typ.)
6) There is a built-in circuit to discontinue output (timer latch type) in the event of overload
7) Package VQFN024Vv4040

@®Applications
Small & medium TFT liquid crystal displays etc.

@Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Ratings Unit
Maximum adding power supply voltage VBAT -0.3~7 \%
LX -0.3~18
FB1, INV1, INV2, UVLOSET, C2N,
Maximum adding voltage VIN2A, CN, CP, CPOUT, REGOUT, -0.3~7 \Y
PWM, RT ,VREF ,NON3
VIN3, C3P, Vo2, C2P, VIN2B -0.3~15.5
o 0.34(*1)
Power dissipation Pd 0.70(2) W
Operating temperature range Topr -40 ~ +85 °C
Storage Temperature Range Tstg -55 ~ +150 °C
Junction temperature Tjmax +150 °Cc

(*1) When used as a stand-alone IC (for Ta=25°C and over), the value is reduced by 27mw/°C.
(*2) When used for Printed Circuit Boards (glass epoxy board of 74.2mmx74.2mmx1.6mm) mounting
for Ta=25°C and over, the value is reduced by 5.6mw/°C.

@Operating Conditions(Ta=25°C)

Ratings . .
P I
arameter Symbo MIN VP MAX Unit condition

Power Supply Voltage VBAT 1.8 - 4.5 v

CH1Output Voltage Vol - - 15 \%

CH2 Output Voltage Vo2 - - 15 \%

CH3 Output Voltage Vo3 -15 - - \%

Starting capacity, adding charge pump )

flying capacitor Cflys,Cflya 0.1 0.22 uF

Reversing capacity charge pump . i

flying capacitor Cflyi 0.022 0.047 uF

Starting charge pump Output capacitance CCPOUT 1.0 2.0 - UF |CCPOUT==Cfly*10
Switching regulator oscillation frequency fOSC1 700 1.0 1.4 MHz | RRT=82kQ~180kQ
Charge pump oscillation frequency fOSC2 350 500 700 kHz | RRT=82kQ~180kQ
CH1 PowerNMOS Drain current lidnl - - 1.0 A

(3%1) When using a double charge pump for starting. 5.5V when not using a double charge pump
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BD9862MUV

Technical Note

@Electrical Characteristics (unless otherwise specified, Ta=25°C,VBAT=2.5V)

Limits . "
Parameter Symbol Unit Condition
MIN | TYP | MAX

[Starting circuit part]
Output voltage Vcpout 3.7 4.2 4.7 V | lout=0~10mA
VBAT Voltage to start operation Vst - - 1.8 \%

[Soft start part]
CH1Soft start time Tssl 0.5 1.0 2.0 ms | Rgr=120kQ
CH2 Soft start time Tss2 3.5 5.0 6.5 ms | Rrr=120kQ
CH3 Soft start time Tss3 3.5 5.0 6.5 ms | Rrr=120kQ

[Oscillation circuit ]
Switching regulator frequency foscl 0.9 1.0 11 MHz | Rr=120kQ
Charge Pump Frequency fosc2 450 500 550 kHz | Rrr=120kQ

[Regulator]
Output Voltage VREGOUT| 34 | 35 | 36 | V |lout=0~10mAVBAT=2.0V~4.5V
[PWM Comparator]
MAX Dutyl Dmax1 85 90 95 %
MAX Duty2 Dmax2 40 45 50 %
MAX Duty3 Dmax3 40 45 50 %

[Error amplifier]
INV1Threshold Voltage VINV1 0.985 1.0 1.015 \Y
INV2Threshold Voltage VINV2 0.985 1.0 1.015 \Y
NON3Threshold Voltage VNON3 0.985 1.0 1.015 V | Making VREF as absolute value
CH3 Error amplifier off set voltage Voffset -50 0 50 mV

[Output part(Switching Regulator ]
NMOSFET ON Resistance RonN1 0.2 0.45 0.7 Q |REGOUT=3.5V
Leak current when NMOSFET OFF IreakN1 - - 10 HA | UVLOSET=0V

[Adding step-up charge pump]
Output impedance R2 - 53 90 Q {(/)lilogBlflrgcl\ﬂ\'\gf;?\lgv
[Inverted charge pump]
8Kltput FET PMOS RonP3 - 20 40 a |vina=10v

resistance NMOS RonN3 - 10 20

[Control Terminal Part]
PWM Terminal pull down resistance RPWM 0.5 1 2 MQ
PWM Terminal Operation VPWMH 1.2 - VBAT V  |PWM Fixed mode
control voltage Non-operation | VPWML 0 - 0.3 V | PWM/PFM Auto shift mode
[Short circuit protection circuit)
Timer Latch Time | Latch | 110 | 131 | 150 | ms |Rer=120kQ

{uvLO]
Relief voltage threshold UVth 0.97 1.0 1.03 \Y
Hysteresis UVhy 50 75 100 mV

[Circuit current]

L . . VBAT=5V,
(C\}g% fé‘ﬁﬂ;ﬂ%‘g%&%?{:ﬂg” IVBAT | 0.4 0.8 16 | mA |UVLOSET=INVI=INV2=5Y
@It is not the radiation-proof design for this product. .
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BD9862MUV Technical Note

@Power Dissipation Reduction

4.5
@: Stand-alone IC
: One-layer substrate
40 (Surface-layer heat release copper foil 0Omm2)
@Q: Four-layer substrate
3.56W (Surface and inside-layer heat release copper foil 10mmz2)
35 L (2, 3 layer heat release copper foil 5505mm2)
@: Four-layer substrate
§ (All-layers heat release copper foil 5505mmz2)
< 3.0
o
o @ :6ja= 367.6°C/W
5 25 } @ :6ja= 178.6°C/W
= ®2.21W ® :6ja= 56.6°C/W
@ d o
aQ @ :6ja= 35.1°C/W
2 20
o
g 15 }
o
1.0 } L XS
@0.70W R
05 I @0.34w _
0.0 | | | .------"'.'-'-"-1‘-\:t
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BD9862MUV Technical Note

@Reference Data(Unless specified Ta=25°C,VCC=2.5V,Rrr=120kQ)
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Technical Note

@Reference data(Unless specified Ta=25°C,VCC=2.5V)
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Fig.13 CH1
Soft Start Temperature Feature
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Fig.16 CH2,CH3
Max Duty Temperature Feature

@Block Diagram
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Fig.14 CH2,CH3
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Fig.15 CH1
Max Duty Temperature Feature
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BD9862MUV

Technical Note

@Terminal Location Diagram

@ Terminal Number and Terminal Name and Function

Number | ‘Name Function
1 FB1 Error amplifier output terminal for CH1
2 INV2 Error amplifier inverted input terminal for CH1
3 UVLOSET UVLO Standard voltage terminal
4 VIN3 Reversing charge pump input terminal
5 C3P Reversing charge pump. Flying capacitor H-side input terminal
6 PGND2 Built-in EFT grounding terminal for CH2,3
7 C2N Adding step-up charge pump. Flying capacitor L-side input terminal
8 VIN2A Adding step-up charge pump input terminal
9 VO2 Adding step-up charge pump output terminal
10 Cc2pP Adding step-up charge pump. Flying capacitor H-side input terminal
11 VIN2B Adding step-up charge pump input terminal
12 LX Inductor connecting terminal
13 PGND1 Built-in FET grounding terminal for CHI1
14 CN Start-up charge pump. Flying capacitor L-side input terminal
15 CP Start-up charge pump .Flying capacitor H-side input terminal
16 VBAT Power supply input terminal
17 CPOUT Start-up charge pump output terminal
18 REGOUT Regulator output terminal
19 PWM Charge pump block PWM/PFM switching terminal
20 GND Grounding terminal
21 RT Connecting terminal of resistor for frequency timing setting
22 VREF Standard voltage output terminal
23 NON3 Non-reversing input terminal of error amplifier for CH3
24 INV1 Reversing input terminal of error amplifier for CH1
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BD9862MUV Technical Note

@System Description

BD9862MUYV is a 3ch system power supply optimized for TFT liquid crystal displays.

Features of each channel are explained as follows

OCH1
This is a voltage mode switching regulator with a built-in high voltage-resistant output FET. Capable of high-speed operation
at the maximum switching frequency of 1.4MHz, and compatible with a high step-up ratio with Max Duty of 90%(typ.).

OCH2
It's a PWM/PFM automatic switching control with a variable-voltage adding charge pump. Due to intermittent switching at
the time of PFM mode, the switching loss is reduced, so high efficiency is realized even in light load conditions. Moreover,
it is capable of operating at the maximum switching frequency of 700KHz because of a built-in high voltage resistant,
high-speed FET driver. In addition, it is equipped with an On Duty prediction function, so the output voltage ripple is
lowered considerably even at the time of PFM operation.Due to the built-in output discharge resistor (1kQ typ.) and FET
phase compensation circuit, it can operate with two capacitors and two resistors.

OCH3
It includes a PWM/PFM automatic switching control, variable-voltage reversing charge pump controller. The control
method is the same as CH2.

@Block functional descriptions
- Error amplifier block
Detects the output voltage with INV terminal (NON3 terminal in case of CH3), amplifies the error between it and standard
voltage, and outputs from the FB terminal. The accuracy is £1%(1.5% in case of CH2 & CH3).

- PWM(Pulse Width Modulation)Convertor block
The PWM convertor inputs the error detected by the error amplifier and outputs the PWM signal by comparing with a
saw-tooth wave.

- PWM/PFM Control Block
Due to the input of the PWM terminal, this block switches the CH2 & CH3 between the fixed PWM mode and the automatic
switching mode of PFM(Pulse Frequency Modulation)/PWM. At the time of PFM mode, the efficiency under a light load is
raised by controlling and making the lowest On Duty of PWM signal to be 7%(typ.) and reducing the number of switching times.

- LDO Block
This is a power supply to operate the internal circuit. In addition, it can be used as input of VIN2B. The output voltage is
3.5V(typ.), and the maximum load is 10mA. Moreover, due to a built-in UVLO, the release voltage is 2.5V(typ) and the
protective voltage is 2.4V(typ).

- Start-up Charge Pump Block
If REGOUT is =2.5V(typ.), then the ring oscillator, which operates at 500kHz or so, is started and the double charge
pump is operated. The clock pulse is controlled in such a way that the output voltage of this charge pump becomes
4.2V(typ.). Moreover, if REGOUT becomes more than 2.5V(typ.) (i.e. REGOUT >2.5V(typ.)), then the clock is supplied
from the main OSC that creates a saw tooth wave. If the input voltage is usually more than 4.5V, then it is possible to
bypass the start-up circuit. (refer to the application example)

+ OSC Block
It generates a saw-tooth wave and inputs it into the PWM comparator. It is possible to change the oscillating frequency by
means of the resistor RT. Due to RRT=120kQ, the CH1 operates at 1MHz(typ.). The double charge pump, CH2 and CH3
operate at 1/2 of CH1 frequency.

* VREF Block
Generate the constant voltage that is standard inside the IC.

* UVLO Block
Performs the under voltage lockout by detecting the VBAT voltage with the UVLOSET terminal. The UVLO voltage can be
set by an external resistor.

- Soft Start Block
Due to sweep-starting of the standard voltage of the error amplifier at the time of start-up, the excess input current & output
voltage is reduced. Moreover, only at the time of soft start, the CH2 is regarded as the resistance value of 150Qtyp
between VIN2B & C2P and the CHS3 is regarded as the resistance value of 60Qtyp between VIN3 & C3P therefore the
input current is limited.

» Short-circuit protection of timer latch (SCP) block
Monitors the INV1 terminal and the error amplifier outputs of CH2 & CH3, and turns off the drivers of CH1~CH3 if a
short-circuit condition continues for more than a certain period of time. The timer latch time is counted by the CH1 internal
switching pulse. The counting is started when a short-circuit condition begins, ant the drivers are turned off when 131,072
is reached.
Example) if RRT=120kQ, then 131072x(1/1[MHz])=131.072ms

* Thermal shutdown (TSD) block
Detects abnormal heat generation of the IC, stops the switching operation of all Ch and prevents the IC from thermal
overload. The detecting temperature is 175°C(typ), and the hysteresis is 10°C(typ).
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@Timing Chart
1) When Starting

VBAT ~”WBATUVLO release

2 times charge pump

/Start on

CPOUT
Regulator
Start on
REGOUT / KREGOUTUVLO

Relief

Vol Soft start
Vol /
close
~

I
CHL1 Start on

CH2 Start on

Vo2
N,

Vo3

T

CH3 Start on

Vo3 Soft start T
close All CH Start close

Fig.20

2) Sample SCP Operation When CH1 is short
Vo1l Output Short Circuit

%
Vol
INV1
LN 0.7v
SCP Capacitor
Output (internal
utput (interna) SCP Timer
operation
SCP Latch
(Internal)
Driver stop
(CH2, CH3 stop too)
Normal operation MAX Duty operation SCP
Fig.21
www.rohm.com
8/16 2010.03 - Rev.A

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



BD9862MUV Technical Note

3) Sample® SCP Operation When CH2 is Short

Output short

Vo2 ¥

______ _

ERROR OUT2 (INTERNAL)

2V —o—

| /I_/\/I-/os C SLOP (INTERNAL)
AU SV

— Driver stop
C2N (CH1, CH3 stop too)

SCP Capacitor SCP Timer operation

Output (Internal)

SCP latch
(Internal)

SCP

Normal operation MAX Duty operation

X Operates similarly at the time of CH3 short-circuit.

Fig.22

www.rohm.com

. 9/16 2010.03 - Rev.A
© 2010 ROHM Cao., Ltd. All rights reserved.
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@®Method to select the application parts
1) Setting of output voltage
The output voltage VOUT is set by dividing the resistance of the external resistor.
CH1,CH2:VOUT=1+R2/R1
CH3:VOUT=-((R4/R3)+Voffset)
R1: Feedback resistor (GND side), R2: Feedback resistor (VOUT side), R3: Feedback resistor (VREF side),
R4: Feedback resistor (VOUT side)

2) Setting of the output inductor

The maximum current I peax that flows in the inductor is calculated by the sum of the average current 1, and the maximum
value of ripple current Al

ILpeak = TL + AlL. B
Generally Al is set to about 30% of 1.
The average current |, and the ripple current Al are calculated according to the following formulas.

I - VO_Ut| AIL _ Vinmin X (Vout - Vin)
L max Vin min out max 2xfoge xLx Vout

L: value of inductance fosc: switching frequency Vinmax: maximum input voltage Vinmin: minimum input voltage

Vout: set value of output voltage
Please set in such a way thatlpeax (the rated value of inductor current) is not exceeded. If I peak €XCeeded, then the
efficiency is lowered extremely and damage to the inductor is caused. Please set in such a way that a good margin is left
because the inductance varies in value.

3) Setting of output capacitor

The capacitance & ESR of the output capacitor is influenced a great deal by output voltage ripple. Moreover, PFM mode
intentionally makes the switching intermittent, so the output voltage ripple becomes larger compared with PWM mode.
Please use an appropriate capacitor according to the service condition. In addition, please be sure to connect a ceramic
capacitor of 1uF to REGOUT terminal.

It is assumed that this IC uses a multilayer ceramic capacitor. For small multilayer ceramic capacitors such as Size 1608
etc., its actual capacitance may be lower than its nominal one because of the voltage that is bypassed. Please check to
confirm various characteristics such as DC bypass etc. before use.

4) Setting of flying capacitor
Please set the capacitance of the flying capacitor of the start-up charge pump not to exceed 1/10 of the capacitance of the
CPOUT output capacitor. If it is more than 1/10 of the capacitance, damage may be caused.

5) Setting of the input capacitor
A bypass capacitor for input is necessary to the VBAT terminal. Due to input & output voltage, load and wiring pattern etc.,
the actual capacitance is different from the necessary one, so please carefully check to confirm.

6) Setting of CR for phase compensation

The CR for phase compensation is varied due to the characteristics of the capacitor & inductor—which are used in the
output part, the input & output voltage and the load current etc. The phase-compensation CR constant in a recommended
circuit diagram is set according to the service conditions, but applications under other conditions than the various
conditions mentioned will cause oscillation instability etc. Please contact our technical service department if any conditions
are changed.

7) Setting of schottky diode in the output part
Please use a schottky diode with an allowable current more than I yea for the output part. Furthermore, it is necessary that
the maximum reverse voltage is more than output voltage. Generally speaking, more lower the forward voltage, the higher
the efficiency.

8) Setting of UVLO voltage
The VULO release voltage VUVLO can be set according to the following formula:
VUVLO=1+R2/R1(R1=GND-side resistance R2=VBAT-side resistance)
If you want to make the start-up of the IC to lag behind the rising edge of VBAT, connect a capacitor to the UVLOSET
terminal and set the time constant.

9) Setting of oscillating frequency
Oscillating frequency can be adjusted by a resistor connected to the RT terminal.
The CH1 oscillating frequency foscl is determined by the formula shown below:
fosc1=1/(8x10?xRgr+4x107)
The frequency calculated by the formula shown above is a theoretical value, so please refer to the above-mentioned
reference data RT resistance vs. CH1 switching frequency characteristic] for actual frequency.
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@Operating Guidelines
* PWM terminal
At Low the PFM mode skips the pulse of less than 7% On Duty. It is also switched over to the PWM mode if a certain
amount of load is reached or exceeded while in PFM mode. Moreover, it is switched to PFM mode if the load becomes
light. Please set the PWM terminal to High and use as the forced PWM mode if there is an influence of noise created by
modulation of the switching frequency.

* SCP Function
In case of circuit stoppage due to SCP, the protection is released by setting the UVLOSET voltage to L and the VBATT to
OFF.

* CH2 adding charge pump
Please set the Vo2 so that the VIN2A+VIN2B become not more than 15V because the voltage that is the sum of the VIN2A
voltage plus the VIN2B voltage is applied.
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@Sample of Recommended Circuit
1) Sample of Input voltage 1.8V~4.5V application

Vin=
18" 45V J‘ J— cflyS
,I J 0.220F
1
CN cP T veaT
CPOUT Regulated
{1 Charge
CCPOUT J_ Pump
2.2uF
l L1
REGOUT
] VREG
CREGOUT = {1 D -?-
2.2uF ;|' D1 J_ COUT1
step—up 10uF
DC-DC _| E I
1 VREF 200K '_-L 300pF
1 VREF PGND1 | J, 3 %wo
RT INVI l 680pF  22kO
F—— osc 12k0 7
120k0
VBAT or REGOUT
H:PWM 5 PWM PWM or PFM ADD
L.PFM Control ('))hua;gpe c2p
i o | T oo
Vo2 ?
ki 1 cout2
22M0 3 2.2uF
0,7—[]GND vz | l
1 200k0 3
Thermal Shut ”L
Down VIN3 L
X1 c3p
Short Gircuit - (;’)ha'g: gl | %
Protection um V3 | I couTs
0.047uF| u
| : I 2.2uF
1" o3
Soft Start 100kO
NON3 |
: 91K0 UVLOSET 200
{1 uvLO
110kO e
PGND2 Jj,
77
Fig.23
- Recommended Parts
L1 : NR4010T4R7M(TAIYO YUDEN) CCPOUT : GRM188B30J225KE18(MURATA)
D1 : RB161VA-20(ROHM) CREGOUT : GRM155B30J105KE18 (MURATA)
D3 : DAN217U(ROHM) COUT2, COUT3 : GRM188B31C225KE14D(MURATA)
COUTL1 : GRM31CB31C106KA83(MURATA) Cflys : GRM155B10J224KEQ1(MURATA)
CIN : GRM219B30J106KE18(MURATA) Cfly2, Cfly3 : GRM155B11C473KA01(MURATA)
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2) Sample of Input voltage 4.5V~5.5V application

45Yin5:.5V J_ J—
ST

1
CN T T cP T veaT
CPOUT Regulated
I Charge
Pump
L1
REGOUT
,__E VREG
CREGOUT. X {1 D o
2.2uF /I D1 J_ COUTH
step~up 10uF
DC-DC _| E l
| vrer 200k0 ;_-L 300pF
1 VREF PGND1 | l E %wo
ar wi] L 680pF  22kO
F—— osc 12k0 ”
120k0
VBAT or REGOUT
H:PWM PWM PWM or PFM ADD
LPFM L1 Control %hua;ie c2P
Cfly2
C2N 0.04§uF
Vo2 ?
T 1 cout2
29M0 2 2.2uF
[]GND lNVZ,_ /I
1 200k0 3
Thermal Shut ”L
Down VINS L
X1 c3p
Sgort Cirouit — (;’)huar;ie oo : | %
rotection | COUT3
0.047uF) u
i : l 2.2uF
Y
Soft Start < 100kO
NON3 |
 300k0 UVLOSET 3 20k0
[} uvLO
100kO S
PGND2 Jj,
777
Fig.24
- Recommended Parts
L1 : NR4010T4R7M(TAIYO YUDEN) CCPOUT : GRM188B30J225KE18(MURATA)
D1 : RB161VA-20(ROHM) CREGOUT : GRM155B30J105KE18(MURATA)
D3 : DAN217U(ROHM) COUT2, COUT3 : GRM188B31C225KE14D(MURATA)
COUTL1 : GRM31CB31C106KA83(MURATA) Cflys : GRM155B10J224KE01(MURATA)
CIN : GRM219B30J106KE18(MURATA) Cfly2, Cfly3 : GRM155B11C473KA01(MURATA)
www.rohm.com 13/16 2010.03 - Rev.A
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BD9862MUV Technical Note

@Input / Output Equivalent Circuit

LX INV1, INV2, NON3 FB1 UVLOSET
—O— REGOUT VBAT
REGOUT .
LX
INVA,2
NON3 K
—| If‘ ] o1 UVLOSET If‘
CN CP, CPOUT REGOUT PWM
VBAT POUT cPouT REGOUT

—q op — REGOUT PWM

N -

VBAT
RT, VREF VIN2A, C2N VINZ2B VvVO2, C2P
REGOUT VIN2A
Vo2
- VINZB —
C2N
— c2p
5 B RT VREF
VIN3, C3P
VIN3
cap

Fig.25 Input / Output Equivalent Circuit

@Points for attention on PCB layout
(DPlace the resistors and capacitors, that are connected to RT, INV1, FB1, INV2, NON3 and VREF, close to the terminals to
avoid being affected by the wirings, where switching is large, such as LX1 wiring and flying capacitor wiring etc.
(@Place the inductor, schottky diode and flying capacitor close to the IC.
(@Mount in such a way that the back side of the package serves as the GND potential which covers the largest space in the
PCB. Heat dissipation performance is improved.

www.rohm.com
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BD9862MUV Technical Note

@Notes for Use
1.) Absolute maximum ratings
This is a high quality product, but if absolute maximum rating such as applied voltage and operating temperature range is
exceeded, then deterioration or breakdown may result. Moreover, such destructive conditions as short mode or open
mode can not be assumed. If a particular mode such as exceeding the absolute maximum rating is assumed,
consideration should be given to using physical safety measures such as a fuse.

2.) CND Potential
The electric potential of the GND pin should be the lowest electric potential under any operating state.
In addition, (including transient phenomenon), do not make the electrical potential of any pin lower than the GND's.

3.) Thermal design
Use a thermal design that allows for a sufficient margin in light of the power dissipation (Pd) in actual operating conditions.

4.) Inter-pin shorts and mounting errors
Use caution when orienting and positioning the IC for mounting on printed circuit boards. Improper mounting may result in
damage to the IC.
In addition, shorts between output pins or between output pins and the power supply GND pin caused by the presence of a
foreign object may result in damage to the IC.

5.) Operation in a strong electromagnetic field
Use caution when using the IC in the presence of a strong electromagnetic field as doing so may cause the IC to
malfunction.

6.) Common impedance
Power supply and GND wiring should reflect consideration of the need to minimize ripples as much as possible., (which
lower common impedance), by making wiring as short and thick as possible or incorporating inductance and capacitance.

7.) Thermal shutdown circuit (TSD circuit)
This IC incorporates a built-in thermal shutdown circuit (TSD circuit). The TSD circuit is designed not for the purpose of
protection & guarantee of the IC, but only to shut the IC off to prevent thermal overload. Therefore, do not use the IC on
the premise that this TSD circuit will be operated to shut the IC off (or the IC will be continued to be used after this TSD
circuit is operated to shut the IC off).

8.) IC pin input
This monolithic IC contains the P+ isolation between adjacent elements in order to keep them isolated from the P
substrate. Due to this P layer and the N layer of each element, the P/N junctions are formed and various kinds of elements
are created.
For example, if a resistor and a transistor are connected with pins as shown in the Fig., then:
othe P/N junction functions as a parasitic diode when
GND > (Pin A) for the resistor or GND > (Pin B) for the transistor (NPN).
oMoreover, when GND > (Pin B) for the transistor (NPN),
the parasitic NPN transistor is operated by N layer of other elements adjacent to the above-mentioned parasitic diode.
The formation of parasitic elements as a result of the relationships of electric potentials is an inevitable result of the IC's
architecture. The operation of parasitic elements can cause interference with the circuit operation as well as IC
malfunction and damage. For these reasons, it is necessary to use caution so that the IC is not used in a way that will
trigger the operation of parasitic elements, such as by the application of voltages lower than the GND (P substrate) voltage

to input pins.
Resistance Transistor (NPN)
(Terminal A) (Terminal B)  ~ _zB 2 E
§ = &
r D (Terminal A)
. LAAN P N =) . O—?—’\/\/\/— zz
P P P A< Parasitic Element
N N N \
7T

i
1 < Parasitic Element
1

GND
P Substrate 7‘ P Substrate
V7
7JT Parasitic Element 7JT GND
Fig.26 Simple Structure of monolithic IC (Sample)
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BD9862MUV

Technical Note

@Ordering Part Number

B|D

91 8

M U

Vv

E

2

Part No. Part No. Package Packaging and forming specification
MUV: VQFNO024V4040 | E2: Embossed tape and reel
VQFNO024Vv4040
4.040.1 <Tape and Reel information>
Tape Embossed carrier tape
! E Quantity | 2500pcs
LY Direc E2
% LEIN MARK 0f|rf(::;(|jon The direction is the 1pin of product is at the upper left when you hold
2 [oconcl T ( reel on the left hand and you pull out the tape on the right hand )
= o.og g% 8
Nl © \ 1 A
coz #¥0L © O O O O O O O O O O
JoUTOR o ® o o ®
24 = —
b5 E E Ii’\
3 RN
oy 19
n n
075 i ! I Directi f feed \
03| Jos'888 < 1pin Direction of feed,
(Unit : mm) Reel #Order quantity needs to be multiple of the minimum quantity.
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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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Datasheet

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
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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.

Notice — WE Rev.001
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