ROHIM

SEMICONDUCTOR

Boost 1channel white LED driver
For large LCDs

BD9285F

Datasheet

d A
» Fgé Rf?f S

ROHM Electronic Components Directive Compliance

@General Description @Key Specifications

BD9285F is a high efficiency driver for white LEDs and B [nput voltage range: to 18.0V
designed for large LCDs. This IC is built-in a boost B DCDC oscillation frequency: kHZ (RT=100k Q)
DCDC converters that employ an array of LEDs as the B Active current consumiption: 1.2mA(Typ.)
light source. BD9285F has some protect function against B Operating temperatu ge: -40°C to +85°C
fault conditions, such as the over-voltage protection

(OVP), the over current limit protection of DCDC (OCP), @Package(s) yp.) x D(Typ.) x H(Max.)
LED over current protection (LEDOCP), the open SOP18 20mm x 7.80mm x 2.01mm
detection of LED string. Therefore BD9285F is available Pin pitch  1.27mm
for the fail-safe design over a wide range output voltage.

@Fcatures

B Current mode DCDC converter

B Vout discharge circuit as shutdown

B LED protection circuit (OPEN protection, LED OCP
protection)
LED protect detection as small PWM dimming signal
Over-voltage protection (OVP) and low-voltage

protection (SCP: short circuit protection) for the outp ’
voltage Vout
Adjustable soft start time constant
The wide range of analog dimming 0.2V-3.5
The built-in transformation circuit from pul C ué. soPi1s
2 PWM dimming signal
The UVLO detection for the input vo power 0
stage o
wght syste
it(s)

FAIL logic output
70000
é |

@Applications
m TV, PC display and ot

@Typical Applicati

o’&

Vld_ l
*

H
4
HH

XY

Figure 2. Typical application circuit

OProduct structure : Silicon monolithic integrated circuit OThis product is not designed protection against radioactive rays
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BD9285F

Datasheet

@ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Ratings Unit
Input voltage Vcemax 20 \%
STB pin voltage STB 20 \%
eSS, | omomossr : .
. oo ISENSE, FB, CS, TC54
pin voltage
PWM1, PWM2, FAILB, PWM1, PWM2, FAILB, 20
ADIM, ADIM_P pin voltage ADIM, ADIM_P
DIMOUT, GATE pin voltage DIMOUT, GATE VCC
Power Dissipation Pd 687 (*1)
Operating Temperature Range Topr -40 to +85
Junction Temperature Tjmax 150
Storage Temperature Range Tstg -55to +150

*1 Pd derated at 5.5 mW/°C for temperature above Ta=25°C,
mounted on 70mm X 70mm X 1.6mm 1 layer glass-epoxy PCB.

@ Operation range

Parameter

Symbol

VCC Power source voltage

VCC

DC/DC oscillation frequency

fsw

The effective range of ADIM signal

PWM input frequency range

@Pin Configuration

o 11 O

Figure 3-1. Pin configuration

5.420.

11 .2+0 .2

, marking diagram

ascnaxmz 11.58)

ARAAARAARARE

BD9285F

DIMOUT

1.

GND

0.3MIN

0.15+0 .1

(UNIT:mm)

Figure 3-2. Package dimension
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BD9285F Datasheet

@ 1.1 Electrical character (Unless otherwise specified Ta=25°C, VCC=12V)

Limit
Parameter Symbol Min. ‘ Typ. | Max. Unit Condition
[Total current consumption]
Circuit current Icc - 1.2 1.8 mA | VSTB=3V, PWM1=PWM2=0V
Standby current IST - 0 3 UA | VSTB=0V
[UVLO block]
Operation voltage (VCC) VUVLO_VCC 6.5 7.5 8.5 \Y VCC=SWEEP UP
Hysteresis Voltage (VCC) VUHYS_VCC 150 300 600 mV | VCC=SWEEP DOWN
UVLO release voltage VUVLO 2.88 3.00 3.12 \Y VUVLO=SWEEP UP
UVLO hysteresis voltage VUHYS 160 200 240 mV VUVLO=SWEEP DO
UVLO pin leak current UVLO LK -2 0 2 UA VUVLO=4V
[DC/DC block]
ISENSE threshold voltage 1 VLED1 1.47 1.50 1.53 \Y VADIM=1.5V £ "
N
ISENSE threshold voltage 2 VLED2 3.33 3.50 3.67 \ VADIM=5.0V. (as sk analog dimming)
ISENSE threshold voltage 3 VLED3 -2 - +2 % VADIME0.2
L 4
Oscillation frequency FCT 1425 150 157.5 KHz R 00
GATE pin MAX DUTY g
output NMAX_DUTY 90 95 99 | Okohm
GATE pin ON resistance
(as source) RONSO 3.0 6.0 12.0 DN=-10mA
GATE pin ON resistance
(as sink) RONSI 1.2 2.5 . ION=10mA & =
»

RT pin voltage VRT 1.0 15 o s RT=100
SS pin source current ISSSO -4.20 -3.0 2 SS£2V
SS pin Low output voltage VSS L - \ B=0 Q 50uA
Soft start ended voltage VSS_END 2.7 Vv ‘A P UP

| NSE=0.2V, VADIM=1.0V,
FB source current IFBSO A’” B=1.0V

ISENSE=2.0V, VADIM=1.0V,
FB sink current IFBSI VEB=1.0V
OCP detect voltage VCS CS=SWEEP UP
[DC/DC protection block]
OVP detect voltage Vv VOVP SWEEP UP
OVP detect hysteresis mV VOVP SWEEP DOWN
SCP detect voltage 0.26 \Y VOVP SWEEP DOWN
SCP detect hysteresi 75 mV
OVP pin leak current 2 UA VOVP=4V
www.rohm.com
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BD9285F

Datasheet

@ 1.2 Electrical character (Unless otherwise specified Ta=25°C, VCC=12V)

STB pin input current

[PWM block]

Limit

Parameter Symbol Min. | Typ. | Max. Unit Condition
[LED protection block]
LED OCP detect voltage VLEDOCP 3.8 4.0 4.2 \ VISENSE=SWEEP UP
LED OPEN detect voltage VOPEN 0.05 0.10 0.15 V VISENSE=SWEEP DOWN
[Analog dimming block]
ADIM_P pin HIGH voltage ADIM_PH 2.0 - 3.8 \Y
ADIM_P pin LOW voltage ADIM_PL -0.3 - 0.8 \
ADIM_P pin input mask
voltage ADIM_PPU 4.2 - 5.6 \Y
ADIM_P pin pull-down
resistance RADIM P 130 200 300 kQ VADIM_P=3.0V
ADIM pin output voltage H ADIMH 3.201 3.30 3.399 \ ADIM_P
ADIM pin output voltage L ADIML - 0.0 0.05 V ADIM_P
ADIM pin output resistance ADIMR 6.6 10 15 kQ
ADIM pin leak current ILADIM -2 UA
ISENSE pin leak current IL_ISENSE -2 UA
[Dimming signal output block]
DIMOUT source
on-resistance RONSO 6.0 12.0 24.0
DIMOUT sink on-resistance RONSI 17 35 7.0
[TC54 block]
TC54 output voltage VTC54 5.2 54 10=0mA
TC54 available current [ITC54| 100 - g
TC54_UVLO detect voltage TC54 TH 2.232 {‘:&__‘& SWEEP DOWN
TC54_UVLO hysteresis TC54_HYS 50 ‘h ->L, TC54=SWEEP UP
TC54 discharge current TC54_DIS 5 : \V/STB=H->L, TC54=4V
[STB block]
STB pin HIGH voltage STBH VSTB=SWEEP UP
STB pin LOW voltage STBL VSTB=SWEEP DOWN

VSTB=3.0V

PWMx pin HIGH Voltage 5.0 \Y% VPWMx=SWEEP UP
PWMx pin LOW Voltage 0.8 Vv VPWMx=SWEEP DOWN
PWM x  pin Pul
resistance 300 kQ VPWMx=3.0V
[FAIL block (OPEN
FAILB pin o 3.0 k@ VFAIL=1.0V
FAILB pin 2 UA VFAIL=15V
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BD9285F Datasheet

@1.3 Pin number, pin name, pin function

No. name IN/OUT function rating[V]
1 OVP In Over voltage protection detection pin -0.3to7
2 UvLO In Under voltage lock out detection pin -0.3to7
3 SS Out Slow start setting pin -0.3t07
4 RT Out For DC/DC switching frequency setting pin -0.3to7
5 PWM1 In External PWM dimming signal input pinl -0.3t0 20
6 PWM2 In External PWM dimming signal input pin2 -0.3to0 20
7 FAILB Out Abnormality detection output pin -0.3t0 20
8 ADIM In/Out ADIM signal input-output pin -0.3t0 20
9 ADIM_P In ADIM pulse signal input pin -0.3t0 20
10 GND - -

11 DIMOUT Out Dimming signal pin for driving MOSFET
12 GATE Out DC/DC switching output pin

13 STB In IC On/OFF pin

14 VCC - Power supply pin

15 ISENSE In Current detection input pin

16 FB In/Out Error amplifier output pin

17 cs In g(é/FI’DICr:] :&tgtﬁ current detect pin,

18 TC54 Out 5.4V output pin, shutdown timer pin

o
Q{\e‘é

O
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BD9285F Datasheet
@2.1.1 Pin ESD Type
OVP UVLO SS
Internal Internal
vol. UVLO vol.
50k
o ovpP 9 ss
—
- 5V
5V 4 ‘
RT PWM1, PWM2 FAI
Internal
vet FAILB
q RT E 10k
5
200k
ADIM DIMOUT
ADIM VGG
EI 20k
5V
DIMOUT
= 10k
1 g
@ STB ISENSE
Internal
vol.
ISENSE

GATE
C
780k  STB
ﬁl’ E 650k
-
100k
GND

E 10k

Figure 4-1. Internal equivalent circuit
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BD9285F Datasheet
@2.1.2 Pin ESD Type
FB CS TC54
_ll o]
Internal
s = vol.
T T GND
4|:| q N TC54
Internal
vol.
- il DI ST o‘

@2.2 Block diagram

VvCcC

VCC

Figure 4-2. Internal equivalent circuit

S
ps

N || Tc54 ,L
N I I
VREG
STB,
[
N
REG54
uvLO 4
4
—wW-R] 0sc
] NV
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L DIMOUT

.

-

L ISENSE
L

FB
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GND

Package:SOP18
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Figure 5. Block diagram
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BD9285F Datasheet

@2.3 Typical performance Curves
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Figure 6. Operating current (ICC) vs VCC TE frequency vs RT
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Figure 10. ISENSE feedback voltage vs ADIM
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BD9285F Datasheet

@2.4 Pin function description

OPinl: OVP

The OVP terminal is the input for over-voltage protection and short circuit protection of output voltage. As OVP is more
than 3.0V, the over-voltage protection (OVP) will work. On the other hand, OVP is lower than 0.2V, the short circuit
protection (SCP) will work. At the moment of these detections, the BD9285 stops the switching of the output GATE and
starts to count up the abnormal interval, but IC doesn't reach latch off state instantaneously until the detection continues
up to the number of counts of GATE terminals, which depend on the kind of abnormality. (Please refer to the time chart in
the section 3.5.7)

The OVP pin is high impedance, because the internal resistance to a certain bias is not connected.

So, the bias by the external components is required, even if OVP function is not used, because the ope nnection of

this pin is not fixed the potential.
The setting examples is separately described in the section 3.4.6, "external components selection, tht P, SCP”

OPin2: UVLO
Under voltage lock out pin for the input voltage of the power stage. More than 3.0V(typ.), IC start oost operation and
stops lower than 2.8V(typ.).

The UVLO pin is high impedance, because the internal resistance to a certain bias is ng
So, the bias by the external components is required, even if UVLO function is not use
this pin is not fixed the potential.

The setting examples is separately described in the section 3.4.5, "external mp@

OPin3: SS
The pin which sets soft start interval of DC/DC converter. It performs the ¢ urrent charge of 3.0 pA to external
capacitance Css(0.001pF to 4.7uF). The switching duty of GATE outp, i ited during .0V of the SS

election, how to set UVLO”

voltage.
So the equaIiEy of the soft start interval can be expressed as followi
Tss = 1.0*10°*Css Css: the external capacitance of the .

Regarding of the logic of SS=L
(SS=L) = (PWM1landPWM2 have not asserted H since H) or (latch
where ResetB = (STB=H) and (VCCUVLO=H) a H) and (T€5

Please refer to the time chart on soft start behavior tion 3.7.4

OPin4: RT

DC/DC switching frequency setting pin. R
OThe relationship between the frequenc

The oscillation setting 080
i es rately describe section 3.4.4, "external components selection, how to set DCDC
i in6: 2

al of the L rQD lights when both PWM signal are high (DIMOUT = H). The Duty signal of

i e lC.

this pi control the PW,
The hi evel of PW lowing.
State PWM input voltage
PWM1=H or PWM2=H PWM=2.0V to 5.0V
PWM1=L or PWM2=L PWM=-0.3V to 0.8V
www.rohm.com
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BD9285F Datasheet

PWM1 and PWM2 have the functional difference, and GATE pin outputs only by the logic of PWM1.
This is why only boost operation continues while PWM1=H, PWM2=L. In this case, the adequate confirmation is required
not to be over voltage of the output voltage Vout.

PWM1

I
PWM2 |
I

DIMOUT

GATE

O‘

OPin7: FAILB
FAIL signal output pin (open drain). As abnormal, the internal NMOS turn on. 0

Status FAILB output
Normal OPEN
Abnormal GND Level

OPiIn8: ADIM @
The input output pin for analog dimming signal. The pin func be changed acc o the input level of ADIM_P
pin. The pulse-DC transform circuit is included into BD928
a L IR

ADIM_P input level | ADIM_P pin fungtion® ADIM pin functionadl’ Required signal to IC

Pulse signa t ‘ DC outputsignal for DUTY signal for analog
-0.3V<ADIM_P<3.8V analoggdimmi analag dimming dimming
ADIM_P 0 B utisignal for DC signal for analog
4.2V <ADIM_P<5.6V ked jalog dimming dimming

° L™

LED current

signal = 0% 6% 100%
Figure 12. Analog dimming function and character

ve functions enable BD9285 use both of the duty and DC signal for analog dimming.

A
Analog dimming A 2V y Z‘ 3.3V

pulse signal 7 ‘ 3 s ;

] : N ) !

25 B |

T \

200k > 4 R1=10kohm !

alog dimming |

' C signal |

ot i !

i ARIM ) 02 DUTY of |
E ADIMP [%]]

BD9285
OWhen the duty signal is used, that input to the pin ADIM_P with the amplitude about ADIV
3.3V. The input duty of ADIM_P needs to be larger than 6% so that the output ADIM is ADIM_P
larger than 0.2V. In the case of the normal feedback with analog dimming, The ADIM pin «—ADM
voltage is equal to the ISENSE pin voltage. Therefore, please be careful that the lower
ADIM voltage than 0.1V causes the OPEN abnormal detection. be

BD9285
OWhen the DC signal is used, ADIM_P will be pulled up, and the signal input to the pin T ADIM P
ADIM. » ADIM
In the driver module with more than two BD9285, and the analog dimming is performed
by the duty signal, the architecture will be shown in the right figure. That can reduce the

LED current error between the channels, because the common circuit of the pulse DC

transform is used. Figure 13. the analog dimming
The pulse DC transform circuit outputs DC signal to the ADIM pin with the time constant  circuit as two BD9285 are

of R1, C1 in the above diagram. More C1 value, the ripple components of the ADIM pin  used.
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BD9285F Datasheet

is decreased, on the other hand, the transient response is delayed.
And please keep in mind the error voltage if the pull down resistor of ADIM pin will be connected.

OPin9: ADIM_P
The pulse signal input pin for analog dimming. Please pull up the voltage level more than 4.2V(typ.), when DC signal is
used for the analog dimming. In normal operation, please set the input voltage under 5.6V. For more details, please refer
to <ADIM> pin descriptions.
The input frequency of this pin assumed from 2kHz to 100kHz. Please keep in mind that the capacitor of ADIM pin is
small considering of this input frequency, the error of LED current can be cause.

OPin10: GND
GND pin of IC.

OPin1l: DIMOUT
This is the output pin for external NMOS of dimming. The below table shows the rough outp i ach operation
state, and the output H level is VCC. Please refer to the time chart in the section 3.7 for detail exp ions, because The
DIMOUT logic has the exceptional behavior. Please insert the resistance between the ing MOS gate to improve the
over shoot of LED current, as PWM turns from low to high.

Status DIMOUT output
Normal PWM1 and P
Abnormal GND Level

OPin12: GATE
This is the output terminal for driving the gate of the boost MOSF e high level is Frequency can be set
by the resistor connected to RT. Please refer to the <RT> pin tion for the frequ

OPin13: STB

ON/OFF setting terminal for IC, which can be used to
Regarding of the sequence of turning on, if the i
activated. After the positive edge of PWM is input
O The input voltage of STB pin toggles the

0.8V to 2.2V).

Regarding of the power down sequenc

DIMOUT logic can assert high, dependi

chart in the section 3.7.3, orinthe s

2ase reset this pin after latch off.

” gh, the internal power supply is
void the use of the intermediate level (from

=H, in order to discharge the output voltage,

arge behavior is separately described in the time
set TC54 capacitance”

ic 'STB turns
starts the b
ON/OFF).

OPini14: vCC
Power supply pin of IC. Inputfrang from 9V to 18.0V.

The operation starts mo, down less than 7.2 V(TYPR.).

OPin15: ISENS
This is the i . The error amplifier compares
the lower volt immi IM and 3.5V. The abnormal voltage
of this pin activa i LED, such as LEDOCP, OPEN.
[LED Protection Funeti

NSE = 4.0 . over current of LED (LEDOCP) will be

de . 4096 clock of GATE pin, IC will latch off.

JPEN Protection Function]
OPEN state (ISENSE<0.1V) continues during 4 clocks interval of GATE
inal, BD9285 starts to count the interval of the abnormal state. In that

Error AMP

counting state, DIMOUT logic keeps high output no matter what PWM logic so I

that the OPEN abnormal state can be detected continuously. If the abnormal

condition continues by the completion of counting, BD9285 will be latched off. FB

(Please refer to the time chart in the section 3.7.7.) |
Exceptionally the OPEN protect detection are masked in the following conditions,

CASE1l. When PWM = L. ISENSE is less than 0.1V even in normally, because w

DIMOUT = L.
CASE2. In the soft-start interval. ISENSE is less than 0.1V, because of the Figure 14. ISENSE pin circuit
insufficient output voltage Vout.

OPinl6: FB
This is the output terminal of error amplifier. Monitoring the ISENSE terminal voltage, this pin outputs the error signal with
the analog dimming signal (pin ADIM) or 3.5V.
After the completion of the SS, this pin outputs high impedance as the logic “PWM1 and PWM2” asserts low. FB voltage

www.rohm.com
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BD9285F Datasheet

is hold to the external capacitance.
(For more detail on the compensation setting is described in the section " 3.6 loop compensation™.)

OPinl17: CS
The CS pin has two functions.

1. DC / DC current mode Feedback terminal

The inductor current is converted to the CS pin voltage by the sense resistor Rcs VIN YN N
and this CS pin voltage controls the output voltage by compared with the error
amp output. 9285

2. Inductor current limit (OCP) terminal

The CS terminal also has a over current protection (OCP), if it voltage is more

than 0.5V, the switching operation will be stopped compulsorily. GAT
Both of above functions are enable after 300ns (typ.) when GATE pin asserts

high, because the leading Edge Blanking function is included into this IC to

prevent the affect noise. Please refer to the section 3.5.1 “DCDC parts selection /

how to set OCP”, for detail explanation.

Rcs

OPin18: TC54 0 Figure 15. CS pin circuit

This is the 5.4V (TYP.) output pin that is used for internal power s

Available current is 100uA

TC54 can be used as a timer for the discharge of output capacitance D detailed instructions, please refer the
section 3.4.2 “how to shutdown and set TC54 capacitance” o e

0

0

Q\\e

O
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BD9285F Datasheet

@3.1 Application circuit example
The bellows are example circuits of using BD9285F.

» The basic application circuit example

DIMOUT [

ISENSE

FB “"
GND
Figure 16. The basic a &uit examp, :

= As for the dimming signal, the single PWM and th r i \

T
S
&

uvLo ovp H}

75000

URNRN

! F“'W"'l |

DIMOUT |

PWM1

PWM2
ISENSE
ADIM_P
B —
ADIM

PWM1 pin and PWM2 pin are shorted.

% Adim (DC)

Figure 17. the circuit example with single PWM (1) Figure 18. the circuit example with single PWM (2)
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BD9285F Datasheet

=Only analog dimming

VIN
J
wo oo [|]
GATE C
cs |
DIMOUT [
ISENSE
FB
Adim (DC)
GND
l_l

ing only e

Figure 19. the cwcwt example of anal

The application circuit of analog dimming by external duty signa 0

=Application example when use numerous IC

L/

- T ) w
. » TC BD9285F I
© Ji 2

[ ] FaLB

$—»- FAILB
pwmi —»[ ] PWMI

[] Pwm2

PWM2 DIMOUT

ADIMP L] ISENSE

¥ g, 40 FB

4 %

uvLo

BD9285F

ovP ’
1

AR}

DIMOUT

ISENSE

é =
i v i
H—

Figure 20. the circuit example of when plural IC is used.
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BD9285F Datasheet

@3.2 The detection condition list of the protection (TYP. Condition

Detect condition Rel
. Detectio elease Timer .
Protection n pin pin condition PWML1 and ss condition operation Protection type
PWM2
LED OPEN ISENSE | ISENSE < 0.1V H(4ck) SS>3.0V | ISENSE > 0.1V 4096 count Latch off
LED OCP ISENSE | ISENSE > 4.0V - - ISENSE < 4.0V 4096 count Latch off
UVLO UvLO UVLO<2.8V - - UVLO>3.0V NO
TC54 UVLO TC54 TC54<2.4V - - TC54>2.5V NO
VCC UVLO VCC VCC<7.2V - - VCC>7.5V NO
OVP OVP OVP>3.0V - - OVP<2.9V 4 cou
SCP OVP OVP<0.2V - SS>3.0V OVP>0.25V 6 count Latch off
OoCP CSs CS>0.5v - - - Pulse by Pulse

To reset the latch type protection, please input of STB logic to ‘L’ once. Otherwise the det
required.

VCCUVLO, TC54UVLO is

@3.3 The behavior list of the protection

The operation of the pr
Protect Function DC/DC Gate Dimming transistor
output (DIMOUT) logic
LED OPEN Stops after latch H after 4clk, L after latch \ charge after latc after latch
LED OCP Stops immediately H immediately, L after la " L after latch
&
STB Stops immediately L if TC54<2. discharge im nediate OPEN
UVLO Stops immediately immediately L
TC54 UVLO Stops immediately immediately L
VCC UVLO Stops immediately immediately L
OVP Stops immediately L after latch
SCP Stops immediately ischarge after latch L after latch
OoCP Stops immediately £ Not discharge OPEN

Please refer to the timing chart in the

L

O
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BD9285F Datasheet

@3.4 External components selection
@3.4.1 The start up operation and the setting of Soft Start external capacitance
The below explanations are the start up sequency of BD9285.

SS=FB 0SC
Circuit

l[
Figure 21. the turn-on waveform QQJWG 22.@ circuit
@With the first PWM=H, BD9285 enables outp pulse, and st ;charge to the external capacitance.

At this moment, the voltage of FB will be the voltage inte ardless of the PWM logic.

@The FB=SS voltage reach the bottom aw-toothed the DC/DC start to output the pulse signal.
Therefore the boost of VOUT is started.
@VOUT is boosted to fixed level, ang
®When the LED current reached tg
®IC start the normal operati
current does not flows, the cl

OThe explanation of start up sequency
MDWhen STB is H, the internal bias voltage of TC5

om SS internally. The start up operation completed.
SE pin. When SS is more than 3.0V, even if the LED

OThe setting metho

As above desri
duration and st with samll PWM duty. Also the SS time is affected by the output

i conditions.
ge to reach to the FB feedback voltage. Please set the Tss longer than
0

inimum PWM duty.
on is expressed VFB, the equality on Tss is the following.

Whe
O L=l TDVERY g
A

please set the external capacitance to meet the Tss>>Trise_min.

B voltage duri
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@3.4.2 how to shutdown and set TC54 capacitance
This IC is equipped the discharge function when shutdown is operated.

518
STB 1
DRIVER
Mn ININIRIBIRIRIRIRIRIE] -_\(‘,54

o £
i
it

L

Figure 23. the shutdown waveform

OExplanation of shutdown sequence

@When STB=L, DC/DC and TC54 are stop.

@When STB=L, TC54UVLO=H, the DIMOUT logic asserts th
the constant current -10uA and is discharged to 2.4V.
@VOUT will be discharged and ILED decresing.
@When the voltage of TC54 pin is under 2.4V(typ.), t hutdown.

ic. The volta (5.4V) will decrease by

OThe setting method of TC54 external capacita
Please use below formula to calculate the shu

Torr =

As shown the above, the PW uired even
The discharge interval of VO ongest in the mini
margin from the end of the V charge to shutdown

WM duty. Please set the Creg value with a enough timing

@3.43The LEDc
LED curren
to ISENSE pi
Othe relations etween D current

ted by sett| nce Risense which connects Vout

Wit imming ADIM[V][ Q] [DIMouT i
ot bC di ] LED[A]
imming
3 Error AMP
=\4 SAV]

R'SENSE B LED [ A] .

4+

[setting example]
If ILED current is 400mA as ADIM is 1.5V, we can calculate Risense as below.

_ ADIM[V] _15V] _
Reve =7 T “oga) oA

I 1
Lt
V/a

Figure 24. the example of LED
current setting
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@3.4.4. how to set DCDC oscillation frequency
Rgt Which connects to RT pin set the oscillation frequency of DCDC.

O the relationship between OSC and Rgr (ideal)
15000

Rer == o7 [kQ]
f o [KHZ]

where fsw is the oscillation frequency of DCDC [kHz]

Frequency(fsw) vs RT resistor(RRT)
1000
~ |deal

100 \

Frequency (fsw) [kIz]

10

10

This equation is an ideal equation in 3 .
The adequate verification with a set frequency precisely.

e@is 200kHz,

[setting exampl
If DCDC oscil

alculate the Rgr as below.

=75 [kQ]
V4

-
Frequency (fsw) |

gure 25. RT pin setting example
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@3.4.5. how to set UVLO
Under voltage lock out pin for the input voltage of the power stage. More than 3.0V(typ.), IC starts boost operation and
stops lower than 2.8V(typ.).
The UVLO pin is high impedance, because the internal resistance to a certain bias is not connected.
So, the bias by the external components is required, even if UVLO function is not used, because the open connection of
this pin is not fixed the potential.
The resistor value can be calculated by the below formula, if the VIN voltage is monitored, and that is divided by the
resistor R1, R2 like the below diagram.

OUVLO detection equality
If VIN decreases, R1, R2 value is expressed the following formula by VIN

the VINdet, the detect voltage of UVLO.
R
UVLO
ON/Q,
8V/30V Ro

ICUVLO
[setting example] igure 26. UV g example
If the normal input voltage, VIN is 24V, the detect voltage of UVLO | f

R2 is 30k ohm, R1 is calculated as following.

Rl: R2[kQ] X (\/I NDET[\/] _28[\/]) - a:v] B 2 163 [kQ]
n can be c ati awing.

24V]
163K 11 =103 v

By using these R1, R2, the release voltage of UVL
3qkQ]

QUVLO release equality
By using the R1, R2 in the above equality, the release voltage of UVLO
can be expressed as following.

VINgy =3.0V x (RI[kC] + RAk2)) \
RZKQ]

VINg =3.0V]x (Rl +

00

<

o’&
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@3.4.6. how to set OVP, SCP

The OVP terminal is the input for over-voltage protection and short circuit protection of output voltage.

The OVP pin is high impedance, because the internal resistance to a certain bias is not connected.

So, the bias by the external components is required, even if OVP function is not used, because the open connection of
this pin is not fixed the potential.

The resistor value can be calculated by the below formula, if the VOUT voltage is monitored, and that is divided by the
resistor R1, R2 like the below diagram.

OOVP detection equality
If the VOUT is boosted abnormally, VOVPdet is the uT
detect voltage of OVP, R1, R2 can be expressed by the
following formula.

Ri= RZ[kQ]XNOV%EgTE/\]/]_ 3D q

OOVP release equality

By using the R1, R2 in the above equality, the release
voltage of OVP, VOVPcan can be expressed as
following.

VOVR,,, =29v x (FIKA+RAK)
RAKQ)]

OSCP detection equality
In the same way, the detect voltage of SCP, VSCPdet is

vach, =0y »FIKAI+RAKDD) o
RAKC)]

ure 27. OVP/S@g example
[setting example]

If the normal output voltage, VOUT is 40V, the ctivoltage of OVP ~ s 10k ohm, R1 is calculated as
following.

RL= RkQ] x (VOVPDZF[S[/\]/]_ 3av 50 [kQ]

By using these R1, R2, the release

+150KQ] .
) V=464 V]

Moreover, by using th SCP, VSCPdet is

10kQ] +150kQ]
10k [V]

VOVR,,, =2.9V]x

VSCR,&

o’&

=32 V]
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@3.4.7. how to set the interval until latch off

BD9285 built in the counter by latch off time, that is performed by counting the oscillation clock which is set by the RT pin.
Since the common oscillation circuit is used for counting, the interval until latch off is corresponding to the 4096 clock,

which the GATE pulse output continuously. Please refer the time chart of the operation from the detect abnormality to the
latch off in the section 3.7.

Olatch off time

BD9285 starts the counting up from the detection of each abnormal state, falls to the latch off state when the following
interval has passed.

Only PWM=L input does not reset the timer counter, if the abnormal state continues.

Q] Rer[KQ]
LATCH,,,. =2 x Rl _ = 4096x = ——2
TIME ><101° 1 5 107 [ ]
Where LATCHnME is the interval until latch off state
Rrr is the connected resistor of RT pin.

[setting example]
If the resistor of RT pin is 100k ohm, the timer latch interval is as following.

_ Rer[KQ] _
LATCHy e = 4096x T 0=

Q’é@

O
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@3.5. DCDC parts selection
3.5.1. how to set OCP / the calculation method for the current rating of DCDC parts

BD9285 stops the switching by the OCP detect, when the CS pin voltage is more than 0.5V. The resistor value of CS pin,
Rcs need to be considered by the coil L current. And the current rating of DCDC external parts is required more than the
peak current of the caoil.

It is shown below that the calculation method of the coil peak current, the selection method of Rcs (the resistor value of
CS pin) and the current rating of the external DCDC parts.

(the calculation method of the coil peak current, Ipeak)

At first, since the ripple voltage at CS pin depend on the application
condition of DCDC, those put onto the equality to calculate as following.
The output voltage = VOUT [V]

LED total current = IOUT [A]

The DCDC input voltage of the power stage = VIN [V]

The efficiency of DCDC =1 [%]

And then, the averaged input current 1IN is calculated by the following

equality
VOUT[V] x| OUT[A] [A]

IN —
Vin[V]xn[%]
And the ripple current of the inductor L (AIL[A]) can be calculated by
using DCDC the switching frequency, fsw, as following.

AL = (VOUT [V] —Vin [V]) XV [V] [A]
LIH]*Vour [V]* fgy[HZ]

On the other hand, the peak current of the inductor Ip

expressed as the following equality.
AlIL[A
ipeak =1,,[ A+ 22AL 14
Therefore, the bottom of the ripple current Imin
. ®
Imin=1,[A]- AILLA
2 <«— Ipeak
As Imin>0, that operation mode | ALL
otherwise another mode is DCM (D|
< <«— Imin
(the selection method of R =
Ipeak flows into Rcs and the voltage al to CS pin. (Please >
refer the right timing ¢ ®
as following. A
05V
=
output stops the switching. § <«—VCSpeak
et the under condition.
9 .
rrent rating of the external DCDC parts) Figure 28. Coil current waveform

peak current as the CS voltage reaches to OCP level (0.5V) is
fined as Ipeak_det.
- 0.
_ 0.9V] (A

| -1
Peak 0t~ Res[Q] .. (2
The relation among Ipeak (equality (1)), Ipeak_det (equality (2)) and the current rating of parts is required to meet the
following
Th t rati f part
|peak << | oesk et << e current rating of parts

Please make the selection of the external parts to meet the above condition such as FET, Inductor, diode.

[setting example]
The output voltage = VOUT [V] = 40V
LED total current = IOUT [A] = 0.48V

www.rohm.com
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The DCDC input voltage of the power stage = VIN [V] = 24V
The efficiency of DCDC =7 [%] = 90%
The averaged input current IIN is calculated as the following.

| [A]=VOUT[V]XIOUT[A] =4q:\/]x04a:A]=089 [A]
METUVGIVIxAR  24VIxea%]

And the ripple current of the inductor L (AIL[A]) can be calculated if the switching frequency, fsw = 200kHz, the inductor,

L=100pH.

ulation result of the peak current

If Rcs is assume to be 0.3 ohm
VCS ., = Resx Ipeak = 0.3Q]x1.13 A] =0.33 0.5V o
cs value confirmation
The above condition is met.
And Ipeak_det, the current OCP works is 0 o

=0V 67 A
PRk 0.3 Q]

If the current rating of the used parts is 2A,

AL = (VOUT [V] _VIN [V]) leN[V] — (40[\/] _24[\/])’(24[\/]
L[H]xV oy [V]x fg,[Hz]  100x107°[H]x 40[V]x 200 x10°

Therefore the inductor peak current, Ipeak is

Al

Ipeak =1, [A] +%[A][A] = 0.89[A] +%[A] -113 [A]

| e

This inequality meets the above reI@.
And Imin, the bottom of the IL ri t

IL[A]
SIA

13 A] - 0.48[ A] = 0.65[ A] >> 0

ous current mode.

O
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3.5.2. Inductor selection
The inductor value affects the input ripple current. The equality in the section
3.5.1is as following.
AIL - (VOUT[V] _VIN[V])XVIN[V] [A]
/ \/Al v LIH]XVour [VIX Toy [HZ]
V, x| A
_\éN_ IIN — OUT[\/] OU(;I'[ ] [A]
Vin[VIxn[%]
I AIL[A
3 ipeak =1,,[ A+ 2EAL 14y

Where

Vour L: the coil inductance [H] Vout: the DCDC outpuigvolt;
' Vin: the input voltage [V]
lout: the output load current (the summation of LED cu ]
—| lin: the input current [A] Fsw: the oscill freque [Hz]
c

If in the continuous current mode, Please se 0% - 50% of the output

load current. 0

* The current exceeding the rated current value of inductor flow 0 he coil causes

in decreasing in efficiency. Inductor needs to be selected t
exceed the rated current value of the inductor.
* To reduce inductor loss and improve efficiency, indu

selected

Figure 29. the waveform and the circuit of
inductor current

saturation, results

h adequate m eak current does not

resistance s (DCR, ACR) needs to be

L/

3.5.3. Output capacitance Cout selection

Vi Output
é i ired to eve t area of output voltage or ripple voltage. Be

res
| at set LED_curre ot be flown due to decrease in LED terminal
L
l ; L e if outp ponent is high.
ut ripple vol

uT IS determined by Equation (4):
@‘e,
ué

eing of capacitor needs to be selected to have adequate margin against output voltage.
0 use an electrolytic capacitor, adequate margin against allowable current is also necessary. Be aware that the

LED current is larger than the set value transitionally in case that LED is provided with PWM dimming especially.

eedstobes onsideration of equivalent series

Vour

|
= ILMAX X Rog +——xiomx Ly @

ouT ,7 fSN

esr IS the equivalent series resistance of Cout.

Rs

Figure 30. th apacitor cir

3.5/4. MOSFET selection

Though there is no problem if the absolute maximum rating is larger than the rated current of the inductor L, or is
larger than the sum of the tolerance voltage of Cour and the rectifying diode Ve. The product with small gate
capacitance (injected charge) needs to be selected to achieve high-speed switching.

* One with over current protection setting or higher is recommended.
* The selection of one with small on resistance results in high efficiency.

3.5.5. Rectifying diode selection

A schottky barrier diode which has current ability higher than the rated current of L, the reverse voltage larger than the
tolerance voltage of Cour, and the low forward voltage VF especially needs to be selected.
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@3.6. Loop compensation
A current mode DCDC converter has each one pole (phase lag) f, due to CR filter composed of the output capacitor
and the output resistance (= LED current) and zero (phase lead) fz by the output capacitor and the ESR of the
capacitor.
Moreover, a step-up DCDC converter has RHP zero (right-half plane zero point) fzrup Which is unique with the boost
converter. This zero may cause the unstable feedback. To avoid this by RHP zero, the loop compensation that the
cross-over frequency f. set as following, is suggested.
fc =fzrup /5 (fzrup: RHP zero frequency)
Considering the response speed, the below calculated constant is not always optimized completely. It needs to be
adequately verified with an actual device.

VIN Vour
S
l 5 L ILep
fout

Figure 31. the circuit of outp

CrB1 &-
the error a o
i Calculate the pole frequency fp and ero frequ /DC converter
D

! (I=D)*
fo = == [H f [HZ]
p ZRH
21rxVgr XCyyr xLx| g
Where I gp = the summati current, -V (Continuous Current Mode)
QOUT IN

i, Calculate the phase ation of (% p outp\hffe = fzrip/5)

=

— XRes 1, C... = 1 [F]
Ree mxV,,, D) ] B 2mx Regy %
=4.0x104
iii. Ca e zero to ESR (Resr) of Cour (electrolytic capacitor)
Craz = [F]

o *When a ceramic capacitor (with Resr of the order of milliohm) is used to Cour, the operation is stabilized by
insertion of Crgy.

To improve the transient response, Rrg1 need to be increase, Crpi need to be decrease. It needs to be adequately verified
with an actual device in consideration of vary from parts to parts since phase margin is decreased.
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@3.7. Timing chart
3.7.1 starting up 1 (STB inputs and PWM signal succeeds)

STB

SS

GATE

FAILB U

|

OFF X STANDBY
|
|

:(Reset): |
| | STANDBY

I 1
(*1) 0 (x4)  (x5)
(*1)...TC54 starts up if STB turns from L t pin SSi d in the state that the PWM signal is not input, the boost
is not started.
(*2)...The charge of the pin SS st yqhe positive edge of =L to H, and the soft start starts. The GATE pulse outputs
only during PWM=H. And as t less than 1.
S, Vss reaches to 3.0V. By this time, BD9285 boost Vout where the

the pulse does not output. The pin SS continues charging in spite of
the assertion of PWM a .
(*3)...The soft start inte the voltage of
set LED curren It ed to monit ormal detection of SCP and OPEN.

(*4)...As STB=L, i y the boost ion“is stopped. (GATE=L, SS=L) On the other hand, the discharge circuit
works in the int =L and WV5U “{ Please refer to the time chart in the section 3.7.3 for details.

(*5)...As STB=H again boost op i s by the next PWM=L to H. It is the same operation as the timing of (*1).

Please to the section 3 etting of soft start external capacitance.

O
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3.7.2

(*1)..
(*2)..

(*3)..
(*4)..
(*5)..

starting up 2 (PWM signal inputs and STB succeeds)

VCC _ L1715V

STB

PWM1
andPWM2

GATE

FAILB

.TC54 starts up if STB turns from L to
.At the moment the release of V5UV r the time of the positive edge of PWM=L to H, the

d as the SSis less than 1.1V, the pulse does not output.

eaches to 3.0V. By this time, BD9285 boost Vout where the
mal detection of SCP and OPEN.
pped. (GATE=L, SS=L) On the other hand, the discharge circuit

.The soft start interval will end
set LED current flows. It i
.As STB=L, instantane
works in the inter
.As STB=H a

o’&

boost operati
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3.7.3 turn off

1 Y

DIMOUT

— T

JLIL]
o 111

I D e

Vout \
I
|
ss
ON
(*1)...As STB pin turns High to Low, ps the boos , starts the discharge of TC54.
(*2)...During STB=L and V5UVLO— IMOUT asserts the logic of PWM. TC54=5.4V is discharged until 2.4V by the
constant current 10uA. And | Vout nee be discharged adequately so that LED does not turns on drastically

at the next start up.

refer the sectio ‘how to shutdown and set TC54 capacitance”

For detailed |nstruci!on
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3.7.4 the soft start function

UVLO

VCC UVLO

TC54UVLO

OovP

(*1)...The SS pin charge does not start by just ST required to start the soft start. In the low SS
voltage, the GATE pin duty is depend on t ss than 1.1V, the pulse does not output.
(*2)...By the low STB=L, the SS pin is disch
(*3)...As the STB recovered to STB=H, Th
(*4)...The SS pin is discharged immediate
(*5)...The SS pin is discharged imm
(*6)...The SS pin is discharged im
(*7)...The SS pin is not dischar n of the latch off type such as OVP until the latch off

the logic “PWM1 and PWM2=H" in this chart.
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3.7.5 the OVP detection

(*1)..
(*2)...
(*3)..
(*4)..
(*5)..
(*6)..

¢7)...
(*8)..

.As OVP is detected, the output GATE=L,

.As the OVP is detected again, the b
.As the OVP detection continues up
.As the latched off, the boost o o] sn't restart ev is released.

.The STB=L input can make | setf In this chart, DIMOU

.The operation of the O tion is not relat

Gate 4count | 4count

STB
PWM1and |
PWM2 |
|
: Il |
—f- -\-2.9v Il _(_. ﬁ-
ovP 3.0V : | 3.0V 2.9vI :
I kT : I
| Il |
o L
CP COUNTOR = | =
i | @
T +—+ Smaller
| Il
| Il
|
|
1.

SS

GATE

DIMOUT

FAILB

STATE NORMAL

T
o
<
o
>

( @ ovP

|
abnormal |

I NORMAL

! (OFF)

(*1) (%2) *4) (x5) (%6) *7) *8)

rts
If OVP is released within 4 clock of CP co , the boost operation restarts.
C will be latched off.

erts high by the discharge function in the paragraph 3.7.3.
It normally starts as STB t
logic of PWM.

& &

O
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3.7.6 the SCP detection

STB
| : :
PWMiand | ! | H
PWM2 ! ! |
| |

OVvP

START |

|
|
| - e | =
| |
CP COUNTOR | s z =T 2
| maller % B 4096count|W | '(7) Smaller;
[ than ' 4096
| 14096¢countt | |
|
|

| |
I
DIMOUT : |
1 I
P! ' |
I | ,
I I |
FAILB | | !
I I |
I I
I I
I— ' |
STATE  OFF | ss XNORMALI scP
I I
! | I abnormal:

|
[
STANDBY 1) *2) G

(*1)...During the soft start, the detection of SCP is m
(*2)...As SCP is detected, the output GATE=L, DI
(*3)...If SCP is released within 4096 clock of CP,
(*4)...As the SCP is detected again, the boos
(*5)...As the SCP detection continues up t
(*6)...The STB=L input can make IC reset.
(*7)...It normally starts as STB turns
(*8)...The operation of the SCP detectionfis not related tothe logic.ef PWM.

<
<

peration restarts.

will be latched off.
s high by the discharge function in the paragraph 3.7.3.

o’&
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3.7.7 LED OPEN detection

STB

|
PWM1and |
PWM2 |
S
[
| |
| I o1v/_ 01V
ISENSE : : |
| |
| |
[
GATE | |

CPcountor

4096count

SS

DIMOUT

FAILB

STATE

(*1)...During starting up, even if the norm low Vout. Therefore the OPEN detection will be
masked for the soft start period.
(*2)...In the same way, as PWM=L, |
(*3)...Though the OPEN is detect
behavior of GATE, FAILB kee
(*4)...The CP counter will st
continuously, it co

(*5)...When the OP

=L. OPEN will be masked, too.
=H, it is not judged immediately to abnormal state. The

because o)
NSE<0.1V as the

tinues 4 clock of the GATE frequency. To detect the OPEN state
dless of the PWM logic.
ount with the CP counter, IC will be latched off. At this time, it asserts

(*6)...The latch off st
(*7)...It normally starts

O
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3.7.8 LED OCP detection

STB
PWM1and ! !
PWM2 : :
I I
1, ol I
| | 40V 4.0V
_Laov A AW / X
INSENSE | | oV | oV o : : : : I_/ N :
| I | I I T
_ I . I I : :
[ i o a ' ! I
CP COUNTOR < 2 s I I
= |Smaller than [i2 2| 4096count | i | | ! !
| 4096count | | i i
I I I I I |
I I I I I !
t + t | | '
SS | | | | |
| [ | 1
| | | |
I
GATE I
I
I i T
| | | |
T T T
DIMOUT : : :
I I I
I I I
Il | Il
FALLB : | :
I I I
I I I
I I I
| | |
STATE NORMALXLEDOGP XNORMAL X LEDOCP ocp NORMAL
! abnormal ! ! abnormal

|
(*1) (%2) (*3)

(*1)...If ISENSE>4.0V, LEDOCP is detected, i LEDOCP continuously, The DIMOUT is
compulsorily high, regardless of the PWM di
(*2)...When the LEDOCP releases within the G
(*3) ...As the LEDOCP is detected again, th
(*4)...I1f the LEDOCP detection continues
(*5)...0Once IC is latched off, the boos
(*6)...The latch off state can be r
paragraph 3.7.3.
(*7)...I1t normally starts by ST
(*8)...The operation of L

o’&

he CP counter, the boost operation restarts.

ountér, IC will be latched off.
he LEDOCP releases.
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3.7.9 the spontaneous detection OVP and OPEN.

|
|
|
|
|
T
|
|
|
|
|
£ = I
i |
CP COUNTOR £ |dcount | !
| T
l ! ! '
| ' ! I
| |
ss | I |
| ' T
! T
| |
GATE : :
T T
IR '
[ ! I
DIMOUT [ : |
|
I | ‘
| |
: |
FAILB | :
| |
| |
| |

J
STATE NORMALX COUNTOR

|
|
NTOR X Latch off
|
|
|

(*5)

does not rea
P has t

(*1)...The time chart shows the OPEN detects f
(*2)...If OPEN and OVP is detected sponta
(*3)...I1C will be latched off by the OVP fac
(*4)...The latch off state is reset by th
(*5)...The OVP has the priority too, i se the OVP is dete

Gée

latch off state. The DIMOUT asserts high.
ATE=L, DIMOUT=L.

st and the OPEN succeeds.

O
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@Operational Notes
1.) This product is produced with strict quality control, but might be destroyed if used beyond its absolute maximum ratings including
the range of applied voltage or operation temperature. Failure status such as short-circuit mode or open mode can not be
estimated. If a special mode beyond the absolute maximum ratings is estimated, physical safety countermeasures like fuse

needs to be provided.

2.) Connecting the power line to IC in reverse polarity (from that recommended) may cause damage to IC. For protection against
damage caused by connection in reverse polarity, countermeasures, installation of a diode between external power source and IC
power terminal, for example, needs to be taken.

3.) When this product is installed on a printed circuit board, attention needs to be paid to the orientation and position of IC. Wrong
installation may cause damage to IC. Short circuit caused by problems like foreign particles entering between outputs or,
between an output and power GND also may cause damage.

4.) Since the back electromotive force of external coil causes regenerated current to return, countermeasures like i
capacitor between power source and GND as the path for regenerated current needs to be taken. The i ue must
be determined after it is adequately verified that there is no problem in properties such that the capacity
goes down at low temperatures. Thermal design needs to allow adequate margin in consideration of le loss (Pd) in

actual operation state.

5.) The GND pin needs to be at the lowest potential in any operation state.

6.) Thermal design needs to be done with adequate margin in consideration of allowable loss (Pd) in @ 2ration state.
7.) Use in a strong magnetic field may cause malfunction.

8.) Output Tr needs to not exceed the absolute maximum rating and ASO while using this IC.

power sources may undergo instant flow of rush current at turn-on, attention needs
coupling, power source, and the width and run length of GND wire pattern.

9.) This IC includes temperature protection circuit (TSD circuit). Temperature protectiol SD circuit) strictly aims blockage of
IC from thermal runaway, not protection or assurance of IC. Therefore use i tinuous use étion after this
oard may cal , discharge needs

IC and IC which has several
capacitance of power source

circuit is worked needs to not be done.
10.) As connection of a capacitor with a pin with low impedance at inspecti
to be performed every one process. Before a jig is connected to ch
Before the jig is removed, as well, the power needs to be turned
11.) This IC is a monolithic IC which has P+ isolation for separation

A P-N junction is formed in this P layer and N layer of elem
For example, a resistance and transistor are connected

cess, the power

us
r@turned off absolutely.
ements.
ts.
€,

o When GND>(Terminal A) in the resistance n D>(Terminal ansistor (NPN), P-N junction operates
as a parasitic diode.

o When GND>(Terminal B) in the transi
the parasitic diode described before.

| as shown in th

parasitic NPN erates in N layer of other elements nearby

Parasitic elements are formed by the rel otential ineyi
cause mutual interference among circulit: nction as we . Therefore such use as will cause operation of
parasitic elements like applicatio It n the input termin han GND (P board) need to not be done.

istance & Transistor (NPN)
B
B o = .

structure of IC. Operation of parasitic elements can

)
GND
g
GND
Parasitic diode Parasitic diode
(PinB)

(PinA) [ 6 o

& € Parasitic diode g -_4E n
nr GND

GND

Other adjacent components Parasitic diode

Status of this document

The Japanese version of this document is formal specification. A customer may use this translation version only for a
reference to help reading the formal version.

If there are any differences in translation version of this document formal version takes priority
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@Ordering Information

B D 9 2 8 5 F

XX

Part Number Package
F:SOP18

@Physical Dimension Tape and Reel Information

SOP18

Packaging and forming specification
XX: Please confirm the formal name to our sales.

&

<Tape and Reel information>
11.2+0.2
(MAX 11.55 include BURR) Tape Embossed carrier tape
18 10 Quantity 2000pcs
HAEAAAAASA
@l o o E2
; Direction L ’ }
a3 2 of feed The direction is the 1pin of product is a ft when you hold
~ow O = ( reel on the left hand and you pull eutithe the right hand )
S
S FHEHHEEH k;i \ N
01501 O O O
o
3 )

e[ 01]

E
W

.27 0.4+0.1

(Unit : mm)

@®Marking Diagram (TOP VIEW)

SOP18(TOP VIEW)

BDO9285F
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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 representativefin advance.
Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way responsible af 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 CLASSIE

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 implément, at' your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physicaliinjury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examplesiof 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 condition§ ‘and it 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 usélof ‘any ROHM’s Products under any
special or extraordinary environments or conditiong.” If, you intend_to dse oum Products under any special or
extraordinary environments or conditions (as exemplified below), yodr independent verification and confirmation of
product performance, reliability, etc, prior to use,¢must'benecessary:

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

[b] Use of our Products outdoors or in_placeswwhere the Productssare exposed to direct sunlight or dust

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

H2S, NH3, SO2, and NO2

[d] Use of our Products in placespwhereithe Produetsrare'exposed to static electricity or electromagnetic waves

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

[f] Sealing or coating our Produets with resin or‘other coating materials

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

[h] Use of the Productsiin places subje€t toxdew condensation

4. The Produ€ts are not,subject to radiationsproof'design.

5. Please verify andieonfirm charaeteristics(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
preduct performance and reliability.

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

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

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

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

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

For details, please refer to ROHM Mounting specification

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

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

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic dischargef Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maxifumirating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human bodyi/ 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 storedqin 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 recomimended storage time period
may be degraded. It is strongly recommended to confirm soldefability“before using Produets_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 withiaysymbol. 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. Bakinggi§ 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 disposeithem properly using,an authorized industry waste company.

Precaution for Foreign Exchange.and Foreign Tfade act
Since our Products mightfall under controlled geeds prescribed by the applicable foreign exchange and foreign trade act,
please consult with ROHM\réprésentative in case of.export.

Precaution Regarding Intellectual Propérty Rights
1. All information and data including buténet/limited to application example contained in this document is for reference
only, ROHM does’not warrant that foaregoing information or data will not infringe any intellectual property rights or any
other rights of any third p@rtygregarding 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.

nt that all
onsible or
rs of or

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