“nHm TECHNICAL NOTE [S!

Large Current External FET Controller Type Switching Regulator
Single-output High voltage
High-frequency Step-down
Switching Regulator(Controller type)

BD9845FV

@Overview
BD9845FV is an IC containing a circuit of switching regulator controller by pulse width modulation system.
This circuit can be used for step-down DC/DC converter operation.
In addition, the package is designed compact, and is optimum for compact power supply for many kinds of equipment.
@Feature
1) High voltage resistance input (Vcc=35V)
) FET driver circuit is contained (step-down circuit 1 output).
) Error amplifier reference voltage (1.0V+1%) and REG output circuit (2.5V) are contained.
) Overcurrent detection circuit is contained.
5) Soft start and pause period can be adjusted.
) Three modes of standby, master, and slave can be switched. (iccs = 0 uA typ in standby mode.)
) ON/OFF control is enabled independently for each channel. (DT terminal)

@ Application
LCD, PDP, PC, AV, Printer, DVD, Projector TV, Fax, Copy machine, Measuring instrument, etc.

@ Operating condition (Ta=25°C)

Item Symbol Range Unit
Supply voltage Vce 3.6 to 35 \Y
Output terminal voltage ouT C5V - Vce Vv
Timing capacity CCT 47 to 3000 pF
Oscillation frequency Fosc 100 to 1500 kHz
STB input voltage VSTB 0 to Vce \Y
SEL input voltage VSELTB 0to Vcc Y

@ Absolute maximum rating

Item Symbol Rating Unit
Supply voltage Vce 36 Vv
Permissible loss Pd 500*1 mwW
OUT terminal voltage resistance ouT Vce-7V to Vee V
C5V terminal voltage resistance C5Vv Vce-7V to Vee \Y
Operation temperature range Topr -40 to +85 °C
Storage temperature range Tstg -55 to +150 °C
Joint temperature Tjmax 150 °C

*1 When glass epoxy board 70.0 mm x 70.0 mm x 1.6 mm is installed onboard. Reduced by 4.0 m\W/C above Ta=25°C.
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@Electric characteristics (Ta=25°C, VCC=6V unless otherwise specified)

Item Symbol . Standard value - Unit Condition
Minimum | Standard ‘ Maximum
[VREF output unit]
Output voltage VREF 2.450 2.500 2.550 \% 0=0.1 mA
Input stability Line reg. - 1 10 mV | Vcc=3.6 V—-35V
Load stability Load reg. — 2 10 mV | l0=0.1 mMA—2 mA
Current capacity lomax 2 13 — mA | VREF=(typ.) * 0.95
[Triangular wave oscillator]
Oscillation frequency Fosc 95 106 117 kHz | Ccp=1800 pF
Frequency fluctuation Fpbv — 0 1 % Vce=3.6 V—-35V
[Soft start unit]
SS source current Issso 1.4 2 2.6 MA SS=0.5V
SS sink current Isssi 5 12 — mA | SS=0.5V
[Pause period adjusting circuit]
DT input bias current IoT — 0.1 1 MA DT=1.75V
DT sink current IDTSI 1 3.3 - mA | DT=1.75V, (OCP+)-(OCP-)=0.5 V
[Low input malfunction preventing circuit]
Threshold voltage VUTH 3.0 3.2 3.4 Vv Vcc start detection
Hysteresis VUHYS - 0.15 0.25 \%
[Error amplifier]
:i?;;:i”\'/ﬁ;;‘;“t VNV 0.99 1 1.01 vV | INv=FB
:Tj:l:::;’: voltage SUpPly |y —~ 1 6 mV | Vcc=3.6 V35V
INV input bias current I8 — 0 1 MA INV=1V
Open gain AV 65 85 — dB
Max output voltage VFBH 2.30 — VREF Vv
Min output voltage VFBL — 0.6 1.3 V
Output sink current IFBSI 0.5 1.5 - mA | FB=1.25V, INV=1.5V
Output source current IFBSO 50 105 - MA | FB=1.25V, INV=0.5V
[PWM comparator]
Input threshold voltage Vto 1.4 1.5 1.6 \ On duty 0%
(fosc=100kHz)
Vt100 1.9 2 2.1 \Y, On duty 100%

[Output unit]
Output ON resistance H RoONH — 4.0 10 Q RoNH=( Vcc -OUTY lout, lout=0.1 A
Output ON resistance L RoNL - 3.3 10 Q RoNL=(OUT-C5 V)/ lout, lout=0.1 A
C5V clamp voltage VCcLMP 4.5 5 5.5 Vv Vcwmp= Vee-C5V , Vee >7V
[Overcurrent protection circuit]
Overcurrent detection Voltage between (OCP+) and
threshold voltage VOCPTH 0.04 0.05 0.06 v (OCF?_) (OCP+)
OCP-input bias current locp- — 0.1 10 MA OCP+= Vcc, OCP-=Vce-0.5V
S;’I:;"::;eem detection tdocpth - 200 400 nS | OCP-=VccVee-0.2 V
g\l’:;‘:ﬁ:ﬁtz:ttz Cr:'gr:e tdocpre 0.8 16 - mS | OCP-=Vce-0.2 VoVee
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[Standby changeover unit]
STB flow-in current IsTB - 55 100 LA | STB=6V
Standby mode setting VsTaL 0 ) 05 v
range
Act|ye (master) mode VSTBH 30 ) vee v
setting range
SEL flow-in current ISEL - 15 30 “A | SEL=2.5V
Master mode setting range VSELL 0 - 0.5 \%
Slave mode setting range VSELH 2.0 - Vce \Y,
[Device overall]
Standby current Iccs — 0 1 #A | STB=0V
A

verage power lcca 1 24 | 4 | mA |INV=0V,FB=H, DT=1.75V
consumption

* Radiation resistance design is not applied.
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@® Reference data
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@®Reference data
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@Block diagram/Pin layout
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Fig.28 Block diagram
Terminal | Terminal .
Function
number name
VREF I: O :I oT 1 VREF | Reference voltage (2.5V) output terminal
cT I: :I ss 2 CT Timing capacity external terminal
wn 3 GND GROUND
GND I: w :I INV 4 STB Standby mode setting terminal
@) ,
STB FB 5 C5Vv Output L side voltage (Vcc-5V)
oy E 3 % L 6 ouT Output
K 7 Vee Power terminal
out I: :I OCP- 8 OCP+ | Output Overcurrent detector + Input terminal
VCC I: :I ocP+ 9 OCP— Output Overcurrent detector - Input terminal
10 SEL Master/Slave mode setting terminal
11 FB Output Error amplifier output terminal
Fig.29 Pin layout 12 INV Output Error amplifier - input terminal
13 SS Output Soft start time setting terminal
14 DT Output Dead time setting terminal
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@ Operation description of each block and function

1) REG (reference voltage unit)
As for REG (2.5V), reference voltage (2.5V) stabilized better than supply voltage input to VCC terminal is supplied as an
operation voltage of IC internal circuit, as well as output outside through VREF terminal. Insert a capacitor of 1uF to
VREF terminal.
As for REG (VCC-5V), voltage of VCC-5V is supplied as power supply (LDO) of driver circuit (DRV) of OUT terminal, as
well as output outside through C5V terminal. Insert a capacitor of 1uF to VCC terminal of C5V terminal.

Vo

2) ERR Amp (error amplifier)
In step-down application, inverting input INV of error amplifier detects
output voltage by sending back feedback current from final output
stage (on load side) of switching regulator. R1 and R2 connected to R1 1;/_ ErrAmp
this input terminal are resistor for setting output voltage. Non-inverting
input of amplifier is a reference input of error amplifier itself by adding —>

reference voltage (1.0V) inside IC. % (12) -
T

\

Rf and Cf connected between FB, which is output from error amplifier,
and INV are for feedback of error amplifier, and allows setting of loop R2

AV

gain.
FB is connected to PWM Comp and supplied as non-inverting input. \T/ FB
Setting of output voltage (Vo) is as follows: Fig.30

Vo = _Ri*R2_ x 1.0V

R2

3) OSC (triangular wave oscillating unit)
Generates triangular wave for inputting to PWM Comp.
First, timing capacitor Cctconnected between CT terminal and GND is charged by constant current (200 uA) generated
inside IC. When CT voltage reaches 2.0 V typ, the comparator is switched, and then Ccr is discharged by constant
current (200 uA). Then, when CT voltage reaches 1.5V, the comparator is switched again, and Ccr is charged again. This
repetition generates triangular wave.

Oscillation frequency is determined by externally mounted Ccr through theoretical formula below:
Fosc = ICT/(2 - CcT- AVosc)

ICT: CT sink/source current 200 uA typ
AVosc: Triangular wave amplifying voltage =(Vt0-Vt100)=0.50 V typ.

10000
Here, error from theoretical formula is caused by delay of
internal circuit at a high frequency. See the graph in Fig 31 for §
setting. 3 1
This triangular wave can be taken out through CT terminal. It is ? 1000 .\‘
also possible to input the oscillator externally by switching to g N
slave mode described later. Waveform input here in principle g 2
must be triangular wave of Vpeak = (1.5V < 2.0V) equivalent to 'E )
internal oscillation circuit. ;% 100
= Ta=25°C =
External input voltage range 8
Ver: 1.4V <Ver<23V
10
Standard external Cct range 10 100 1000 10000

CcT: MIN.47 pF — MAX.3000 pF . .
r P P CT timing capacity (pF)

Fig.31
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4) Soft start (soft start function)

It is possible to provide SS terminal (13pin) with soft start

function by connecting Css as shown on the right. % 2uA
Soft start time TSS is shown by the formula below:

13 +
Vinv Css : SS terminal connection capacity Css J— INV Wiyp. p—+
Issso Vinv : Error amplifier reference voltage I

(1V typ)
Issso : SS source current (2uA typ)

Tss = Css-

ErrAmp

(Ex) When Css = 0.01 uF Fig.32

0.01x10°x 1
Tss = . c VREF
2x10°

5 [msec]

In order to function soft start, time must be set longer enough than start @
time of power supply and STB. Cot R2

It is also possible to provide function of soft start by connecting the —rl;

resistor (R1/R2) and capacitor (Cpr) to DT terminal (14pin) as shown on Fig.33

the right.

5) PWM Comp - DEAD TIME (Pause period adjusting circuit - dead time)
Dead time can be set by applying voltage dividing resistance between VREF and GND to DT terminal.
PWM Comp compares the input dead time voltage (DT terminal voltage) and error voltage from Err Amp (FB terminal
voltage) with triangular wave, and turns off and on the output. When dead time voltage < error voltage, duty of output is
determined by dead time voltage. (When dead time setting is not used, pull up DT terminal to VREF terminal with resistor
approx 10 k ohms.)
Dead time voltage VDT in Fig 32 is shown by the formula below:

24
VDT = VREF — Rz
R1+R2 2.2
V100
Relation between VDT and Duty [See the graph on the right.] 2 lid
Duty 100% Duty 0%
min typ max min typ max 2 '8
When f = 100kHz 1.9 2.0 2.1 1.4 1.5 1.6 S s
Whenf=15MHz | 195 | 21 | 225 | 135 | 15 | 1.65 L e
[Unit : V] ’
Be careful when oscillation frequency is high, upper/lower limit of triangular wave 2
(Vt100/Vt0) is shifted by delay time of comparator to directions expanding |
amplitude. 100 1000 10000
fosc[KHz]
6) OCP Comp (overcurrent detection circuit) Fig.34

VIN
This function provides protection by forcibly turning off the output when

abnormal overcurrent flows due to shorting of output, etc. When voltage  pjrection
between terminal OCP+(8pin)/OCP-(9pin) monitoring the current with  of current
sense resistor exceeds overcurrent detection voltage (50 mV typ), it is

determined as overcurrent condition, and switching operation is stopped Sense §
immediately by setting OUT to "H" and DT,SS (and FB) to "L". resistor

It is automatically recovered when voltage between terminal OCP+/OCP-
is below overcurrent detection voltage.

In addition, although hysteresis, etc. are not set here, minimum detection
retention time (1.6ms typ) is set for suppressing the heating of FET, etc. Fig.35
(See the timing chart.)

When the overcurrent detection circuit is not used, short-circuit both

terminal OCP+/OCP- to VCC pin.

OCP Comp
50mVtyp.
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7) STB /SEL(Standby/Master/Slave function)
Standby mode and normal mode can be switched by STB terminal (4pin).
1. When STB<0.5V, standby mode is set.
Out put stop (OUT=H) and REG also stops. Circuit current is also Isc = 0 uA here.
2.  When STB>3.0V, normal operation mode is set.
All circuits operate. Use the controller normally in this range.

Master mode and slave mode can be switched by SEL terminal (10pin).

1. When SEL<0.5V, master mode is set.
All circuits operate.

2.  When SEL>0.5V, slave mode is set.
Operation status is set , but OSC block alone is stopped, CT terminal is High-Z here, and triangular wave is not
output.(PWM circuit and protection circuit perform the same operation as usual.) Therefore, if the controller is used in
this more without using master IC, triangular wave is not emitted, operation is unstable, and normal output cannot be
obtained. Be careful.

8) OUT (Output: External FET gate drive)

OUT terminal (6pin) is capable of directly driving the gate e —‘.—‘Co‘ut‘ma‘x‘ H
of external (PchMOS) FET. Amplitude of output is N e e
restricted between Vcc and C5V (Vee-5V), and is not Li _‘_‘CV::;::XV):
restricted by voltage resistance of gate by input voltage, ‘g E \\. (Vee=20V)
which allows broad selection of FET. g 1E-08 4 e T e
However, for precaution when selecting FET, there is a é a \i\
restriction that input capacity of gate is determined by ﬁ ] A \'\
current capability of C5V and permissible loss of IC, & VAN \'\\\I
therefore refer to the permissible range in the graph on the & / / /\\
) o £ 1.E-09 [f—"A—f—y =
right when determining FET. 5 77—+

5 VAVAVAVARN

o Permissible range

9) Protection (other protection functions) - mabdaweehine undeream/ .

This IC is equipped with low input malfunction prevention 1.E-10 / / / ‘ / I ‘
circuit (UVLO) and abnormal temperature protection 100 1000 10000
circuit (TSD) in addition to overcurrent detection circuit Switching frequency [kHz]
(OCP). Fig.36

Low input malfunction prevention circuit is for preventing

unstable output when input voltage is low.

Three positions of Vcc (3.2V), VREF(2.35V), and C5V(Vcc-3V) are monitored, and output is made only when all are
canceled. (See the timing chart.)

Abnormal temperature protection circuit is for protecting IC chip from destruction for preventing runaway when abnormal
heating is caused on IC exceeding rated temperature. (It does not operate normally.)

Apply a design with full margin allowed for heating in consideration of permissible loss.
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@ Timing chart
©Starting characteristics (UVLO cancel) and standby operation

\Zele}
A .
(1) UVLO (Vce) is canceled when Vec>3.2V.
STB
1.8Vityp, | VREF sir voliage
0.9Vtyp._ | VREF sop votage
VREF
< .
(2) UVLO (VREF) is canceled when VREF>2.2V.
ss
*UVLO (TSD) Minimum retention time (0.2 ms)
v
Sg Set SS by external capacity.
NV P Although SS is notated by the same time axis in the figure for showing the image,
actually set sufficiently longer time in comparison with the cycle of triangular wave.
(¢ '
P 4
= UvVLO .
When 1. Viee, 2. VREF, and 3. G5V are all in normal condition, UVLO is canceled after the minimun retention time. .
When UVLO is detected at any of 1. Vcc, 2. VREF, and 3. C5V, output is stopped immediately. UvLO VOItage [U nit: V]
UVLO protection
DT condition CT: Pull-up to VREF during UVLO period ltem Minimum Standard Maximum
FB
cr . ] Threshold voltage
g DT: Pull-down during UVLO (VCe) 3.0 3.2 3.4
Hysteresis
IV - 0.15 0.25
™ [
i 1" oo Threshold voltage
[ I~ I n | I N I | (VREF) 20 22 24
i FB: Pull-down during UVLO
ouT I " e S Threshold voltage 30 34
¢5v | When UVLO (Vee, and VREF) is n i [E A (c5v) - . g
canceled, (Vee - 5V) Reg is started. : ouT it I
n 1
i 1 v b |
Vee .
> C5V
Vee-5V
(3) UVLO (C5V) is canceled when C5V<Vcc - 3V.

©Overcurrent detection (When output is shorted: Overcurrent detection and cancel are repeated at a specified time

interval.)
0CP+ Delay time in detection OCP- oGP
ocpP- _tdocpth
SN N N N | [
Vocpth
Overcurrent detection | Overcurrent detection
Overcurrent detection
FB ) " " i
DT Minimum time retaining detection condition
FB tdocpre 1.6mS
DT ! i
ss
Open DT (FB) and SS.
ouT ouT
C5v /
| L] L[
Vee-5V
c5v
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eExample of application circuit
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— i
sj-(l)
54
i
L w4

q
+ <+ O
vee vee-sv I
ocp2 (ﬂ

vee-sv

GND

ocP+ ocP-

—<

Fig.37

1) Setting of output unit coil (L) and capacitor (Co)
Set the coil and capacitor as follows in step-down application:

<Setting of L-value>
When load current gets heavy, the current flowing through the coil gets continuous, and the relation below is established:
Vin: Input voltage

Tsw (Vin-Vo)xVo Tsw: 1/(switching frequency)

AlL Vin Delta IL: Ripple current of coil

Normally set Delta IL below 30% of the maximum output current (lomax).
When L-value is made greater, ripple current (Delta IL) becomes smaller. In general, the greater the L-value is, the smaller
the permissible current of coil gets, and when the current exceeds permissible current, the coil is saturated and L-value

changes. Contact the coil manufacturer and check permissible current.

<Setting of output capacitor Co>
Select an output capacitor Co by ESR (equivalent serial resistance) property of capacitor.
Output ripple voltage (Delta Vo) is almost ESR of output capacitor, therefore,

AVo = AILXESR ESR: Equivalent serial resistance of output capacitor Co

The relation above is established.
Ripple component by output capacitor is small enough to be neglected in comparison with ripple component by ESR in many

cases. As for Co value, it is recommended to use a sufficiently large capacitor with a capacity that satisfies ESR condition.

<Switching element>
Determine a switching element by peak current. Peak current Isw <peak> flowing through the switching element is equal to

peak current flowing through the coil, therefore the equation below is established.

Isw (peak) = lo + AIL/2

Select a switching element of permissible current having a sufficient margin over peak current calculated by the equation.

11/15

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6146530/bd9845fv.html

VIN

<
2) Example of overcurrent protection circuit 1
Insert a sense resistor between the source and VIN of output ocP R ( ;};> ca
Pch-FET for detecting overcurrent as shown in the figure. >

Refer to the formula below for determining a sense resistor and (%) c1 ()
Vocpth=50mV § _ C3

select permissible loss ensuring a margin. Sense
p g g ocP- R2 resistor
OCP comp EDT%—
Vocpth Vocpth : Overcurrent detection voltage (50 mV typ)
Rsense = ———— . . . c2
locp locp : Overcurrent detection setting current

O—F

locp is a peak current Isw (peak) here, and the amperage for output Fig.38
load is an overcurrent setting amperage minus ripple current

component (Delta I./2), etc. (See the formula on P10.)

There is a time delay approx 200ns from detection until stop of output is made (pulse of approx 100 ns causes delay time
but detection is made), and an error may be caused from the value above.

In addition, input to overcurrent detection unit is such a sensitive circuit, and wrong detection by noise may be possible.
When wrong detection occurs, try to eliminate noise by the resistor R1 and R2 or capacitance C1, C2, C3, and C4 shown
above.

3) Example of output ON/OFF control circuit
When stopping the whole circuit, set STB terminal to ?\/REF
"Low (STB<0.5V) to stop switching and reduce power

consumption of IC to 0 microA (typ). o

To OUT

. . N + for each Ch
Also when switching ON and OFF for each channel, —>
control is fixed to OFF by setting DT terminal of desired Coﬁﬁg:‘s%hnal _~"DTeomp
channel to "Low (DT<1.25V)". This control is On I'%pr'
independent for each channel, and when DT="L", SS ss ~
terminal and FB terminal are also discharged, and soft 4
start is enabled in restarting. ];

Digital transistor, etc.
Fig.39
4) Example of master/slave (sync multi-ch output) operation circuit
This IC is set to slave mode by setting the input of STB terminal at 2.5V+0.1V, and multi-channel output is enabled with
frequency synchronized. (Fig.40) However, CT terminal has high impedance in slave mode status, and triangular wave is
generated by CT waveform of master mode IC. Therefore the example of master slave circuit below is recommended
when starting and stopping in order to avoid malfunction by start/stop timing of master IC and slave IC. As for output, it is
recommended to control ON/OFF reliably with DT terminal.

Also, oscillation frequency is determined by capacitor (Ccr) Master T8 oT oT
connected to CT. When the slave IC is large in number as well signa! Master IC L Gommon SlaveIC |y
as oscillation frequency is high, parasitic capacity by board _}l" STB /I :_\’ STB
wiring in contact with CT cannot be ignored, and preset : : Input a signal of high voltage
frequency may be drifted. Be careful. ~~ TTTTTTTTTTTTTTTTTTTR 25V synchronized with master.
Example of master/slave circuit configuration is shown below. If Fig.40
any other configuration is to be applied, inform our personnel in
charge.
cT T cT
Master IC I e Slave IC
,J,— SEL VREF LO.MF SEL VREF lO.WuF
2:?8;? I 10kQ I 10kQ

> I STB DT ’7 STB DT

DTC114Y DTC114Y

Fig 41. Example of master/slave
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5) About board layout
In order to make full use of IC performance, fully investigate the items below in addition to general precautions.

Each output of OCP+/OCP- is such a sensitive circuit. When wiring is routed around, it is easily subjected to noise.
Try to make the wiring as short as possible.
Switching of large current is likely to generate noise. Try to make the large current route (VIN, Rsense, FET, L, Di,
and Cout) as thick and short as possible, and try to apply one-point grounding for GND. OUT terminal is also a
switching line, and it must be wired along a distance as short as possible. (When multi-layer board is used, shielding
by intermediate layer also seems to be effective.)
Ccr and Cyrer are reference of all, and must be wired along the shortest distance to GND of IC stabilized to be
protected against external influence.
Also be careful not to allow common impedance to sense family GND.

(6) PIN processing of channel unused
VREF VREF vce vee

Liolonally

VREF DT SS INV FB OCP- OCP+VCC OUT

OO OEOO

Fig.43
When only one channel is used, process unused channels as shown above.

@1/0 equivalent circuit diagram

2pin(CT) 14pin (DT) 13pin (SS)

RE VREF~ VREEL VREF - VREF VREF VREF VREF VREF vee

S np!
%" ; =Y

45
12pin (INV) 11pin (FB) 9pin (OCP-)
VREF VREF VREF VREF vece vce
—A
FB OCP-
Ccs5v C5v
5pin (C5V) 6pin (OUT) 8pin (OCP+)

vce vce

vee vce
vce
out OCP+
csv
O
% c5v csv C5v Cc5v

1

4p|n (STB) 10pin (SEL) 1pin (VREF) 3pin (GND) , 7pin (VCC)

vce

GND

vee Voo Voo
STB
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@® Precaution for use

1)

About maximum absolute rating

When the maximum absolute rating of application voltage or operation voltage range is exceeded, it may lead to
deterioration or rupture. It is impossible to forecast rupture in short mode or open mode. When a special mode is
expected exceeding the maximum absolute rating, try to take a physical safety measure such as a fuse.

GND potential

Ensure that the potential of GND terminal is the minimum in any operation condition. Also ensure that no terminal except
GND terminal has a voltage below GND voltage including actual transient phenomenon.

Thermal design

Allow a sufficient margin in thermal design in consideration of permissible loss (Pd) in actual use condition.

Shorting between terminals and wrong attachment

When attaching an IC to a set board, pay full attention to the direction of IC and dislocation. Wrong attachment may
cause rupture of IC. In addition, when shorting is caused by foreign substance placed between outputs or between output
and power supply-GND, rupture is also possible.

Operation in intense magnetic field
Use in intense magnetic field may result in malfunction. Be careful.

Inspection on set board

In inspection on set board, when a capacitor is connected to a terminal with low impedance, stress may be applied to IC,
therefore be sure to discharge electricity in each process. Apply grounding to assembling process for a measure against
static electricity, and take enough care in transport and storage. When connecting a jig in inspection process, be sure to
turn off power before detaching IC.

About IC terminal input

This IC is a monolithic IC, and contains P* isolation and P board for separating elements between each element. This
P-layer and N-layer of each element form P-N junction, and many kinds of parasitic elements are constituted. (See Fig
43.)

For example, when resistor and transistor are connected with a terminal as shown below.

o P-N junction operates as a parasitic diode when GND>(Terminal A) for resistor, and when GND>(Terminal B) for
transistor (NPN).
o In addition, when GND>(Terminal B) for transistor (NPN), parasitic NPN transistor is operated by N-layer of some other
elements in the vicinity of parasitic diode mentioned above.

Parasitic element is inevitably generated by potential because of IC structure. Operation of parasitic element causes
interference with circuit operation, and may lead to malfunction, and also may cause rupture. Therefore when applying a
voltage lower than GND (P board) to I/0 terminal, pay full attention to usage so that parasitic elements do not operate.

Resistor Transistor (NPN)
(Terminal A) (Terminal B) B 5
c E
O — @, 747'
— GND
AW ]
Pt P p+ pt P p+
N N
\ 4
N N N N
P board Parasitic element /\ P board
V] 747
747 Parasitic element
GND GND

(Terminal By O———

(Terminal A) N

<—Parasitic element

GND —
Another element

in the vicinity

Parasitic element

Fig.44

14/15

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6146530/bd9845fv.html

@ Outer dimension view

_ s0%02

—heeeand)

D9845

SSOP-B14  [Efsr :mm]

@Order model name

FV

BF)

ROHM model name

98&5

Part number
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Package type

FV=SSOP-B14

15/15

=

Taping model name
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@ The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@ Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

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

It is our top priority to supply products with the utmost quality and reliability. However, there is always a chance
of failure due to unexpected factors. Therefore, please take into account the derating characteristics and allow
for sufficient safety features, such as extra margin, anti-flammability, and fail-safe measures when designing in
order to prevent possible accidents that may result in bodily harm or fire caused by component failure. ROHM
cannot be held responsible for any damages arising from the use of the products under conditions out of the
range of the specifications or due to non-compliance with the NOTES specified in this catalog.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact your nearest sales office.

ROHM Customer Support System THE AMERICAS / EUROPE / ASIA / JAPAN

www.rohm.com Contact us : webmaster @ rohm.co.jp

. " . . TEL:+81-75-311-2121
Copyright © 2008 ROHM CO.,LTD. ROHM CO., LTD. 21 saiin Mizosaki-cho, Ukyo-ku, Kyoto 615-8585, Japan FAX - 181753150172
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