| Regulator ICs

DC-DC converter

BP5020/BP5021/BP5022

The BP5020, BP5021, and BP5022 are DC-DC converter units that use a pulse width modulation (PWM) system.
They contain control circuits, switching devices, rectifiers, and coils, and operate by only connectingan 1 /O
smoothing capacitor. With a high efficiency of power conversion, the ICs are available in stand-alone 9-pin SIP
packages with no heat sink required. They can be applied to various purposes by fine-adjusting the output control
and output voitage. With a wide range of input voltage, the ICs are best suited for obtamlng a stable local power
source from a main power supply with a large voltage varlation.

.Appllcahons

Power supplies for copiers, personal computers, word processers, measuring instruments, vending machlnes se-
curity devices, registers, industrial equipment, and maintenance tcols

@Features

1) Wide range of input voltage.
2} High power conversion efficiency.

3} Applicable to various purposes by fine-adjusting

4) Small number of external gomponents required.

5) Heat sink unnecessary.
6) Compact SIP 9-pin package.

the output control and output voltage with external

circuits.

@List of the BP502-series

Parameter BP5020 BP5021 BP5022 Unit
Input voltage 8~38 8~38 15~38 v
Output voltage 5 5 12 v
‘Output current 1 0.5 0.5 A
Po_w_er conversion 85 84 90 9%
efficiency (Vin=15V) (Vin =15V) (Vin =20V)

@®Absolute maximum ratings (Ta=25C)
Parameter Symbol Limits Unit Conditions
BP5020 BP5021 BP5022

Input voltage Vi 8~38 8~38 15~38 v
Output current lo 1 05 05 A *1
Operating temperature Topr —20~70 'C
Storage temperature Tstg —25~80 [

%1 Derating required according to the input voltage and ambient temperature.
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@Elcctrical characteristics

BP5020 (Unless otherwise noted, Vi=15V, lo=0.5A, SW=1, Ta=257C)

Parameter Symbol Min. Typ. Max, Unit Condiitions
Input voltage Vi 8 - 38 v
Output voltage Vo 475 5 5.25 v
Output current lo - - 1 A Vi< 30V
Line regulation AVor - 27 80 my Vi=8V~38V
Load regulation AVoz - 13 80 my lo=0.1A~1A
Qutput ripple voltage vr — 22 70 mvee | *2
Power conversion efficiency n 75 85 - % lo=1A
Switching frequency fow - 180 - kHz *2
CTL pin ON resistance Row — - 47 | k0 | Vo>47sV
CTL pin OFF resistance "Rore 200 — — kQ Vo<0.1V, Seloct SW =2

BP5021 (Unless otherwise noted, Vi=15V, lo=0.254, SW=1, Ta=25C)

Parameter Symbol Min. Typ. Max. Unit Conditions
Input voltage Vi 8 — 38 v
Output voltage Vo 4.75 5 5.25 v
Qutput current lo - - 0.5 A *1
Line regulation AVor - 13 50 mv | Vi=8V~38V
Load regulation AVoz - 3 50 mv lo=0.05A~0.5A
Qutput ripple voltage vr - 25 70 | mVee | *2
Power conversion efficiency ” 70 84 - % lo=0.5A
Switching frequency fow - 190 | — kHz | *2
CTL pin ON resistance Ron - - 4.7 kQ Vo>4.75V
GTL pin OFF resistance Rorr 200 - - kQ Vo<0.1V, Select SW =2

BP5022 {Unless otherwise noted, Vi=20V, lo=0.254A, §W=1, Ta=25C)

Parameter Symbol Min. Typ. Max. Unit Conditions
Input voltage Vi 15 - 3B A
Output voltage Vo 11.2 12 128 |-V
Qutput current lo - - 0.5 A *1
Line regulation AVor - — 22 50 mv Vi=15V~38V
Load regulation AVoz - 18 50 my lo=0.05A~0.5A
Output ripple voltage vr - 29 70 mVep | *2
Power conversion efficiency n 75 a0 - % lo=0.5A
Switching frequency fow - 180 - kHz *2
CTL pin ON resistance Ron - — 4.7 kQ Vo>>11.2V
CTL pin OFF resistance RoFr 200 — - kQ Vo<0.1V, Select SW =2

- %1 Deraling required according to 1he input voltage and ambient temperature.

%2 Pulse noise not included.
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Regulator ICs BP5020/BP5021/BP5022

®Block diagram
BPS5020 / BP5021 / BP5022
Drive circuit
@] Power supply > Control circuit B
clreult ) o
N.C.
o} 7} 8
= | Lt
VIN N. G. ADJ N.C. CTL GND vour FB
®Measurement circuit
BP5020 / BP5021 / BPB022

Input /AN
\A)

\L|I\
1

H

Hy
100 4 F/ 50V

470 uF / 50V

f f: frequency counter

100 uF/50 V and 470 x4 F/50 V capacitors: NICHICON PL-series {low Impedance type)

Switching frequency = 1/T

Output ripple voltage

Note that the oulput ripple voltage depends on the type and characteristics of the output capacitor.
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@Circuit operation

The switching transistor in the hybrid IC can be forced-
ly turned off by putting pin 4 to the open state (high im- BP50Z0/ BP5021 / BP5022
pedance). The output veltage can be fine-adjusted be
connecting a capacitor to pin B, which is connected to
the output voltage sensing circuit.

®Application example Fig.2
Application 1 ¢ DC-DC converter with a protection cir-
cuit
BP5020 N
/
<
5 VIN =24V
L a
E \
il /
| -1 ° /
EY . Vi
=] o > ’ ] 4
BA10393 % 02 04 06 08 10 12
g .
i OUTPUT CURRENT (A)
Fig.4
Fig.3
¥ A resistor to secure the rise of output at power on. current fluctuates with variations in circuits and com-
The resistance to be selected depends on the input ponents, set the control current by adding a sufficient
voltage. margin to the normal current level.

This is a standard application. Because the control

Application 2 I Qutput ON/OFF control .

BP5020 / BP5021 / BPB022

ViIN O

ON/ OFF
100k

BV

H

Fig.5

C1 is a slow-start capacitor for mitigating the excessive rush current that flows into the hybrid IC when the switch i
turned on. . :
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Application 3 : Qutput voltage fine adjustment
i} When reducing the output voltage

BP5020/ BP5021 / BP5D22

Vin O

Fig.6

i When increasing the output voltage

BP5020/ BP5021/ BP5022

VIN &

Fig.7

VR value setting equations {the output voltage after adjustment is denoted as Vo)

i} When reducing the output voltage

BP5020/BP5021 R=(Vo — 1.281)/{0.0278 ~ 0.00556Vo) (k)

BP5022
i) . When increasing the output voltage

BP5020/BP5021 R=11160/(48.4Vo — 242) (kQ)
BP5022 R=1200/(9.368Vo — 112) (kQ)

To make full use of the ability of the hybrid IC, we rec-
ommend the output voltage be adjusted within £20%
of the output voltage rating. When the output voltage is
increased by 20%, for instance, the minimum input
voltage is also increased by 20 %.

Application 4 © Slow start

The slow start circuit mitigates the puise loacl on the in-
ternal switching transistor when input voltage is ap-
plied, and rises the output voltage gradually by starting
the switching operation slowly,

R=(Vo — 1.281)/(0.1196 — 0.01Vo) (kQ)

(Example | When the output voltage is changed from
5V to 6V in the BP5020, the minimum input voltage is
changed from BV to 8.6V.)

This application is useful for preventing the malfunc-
tion of an external protection circuit due to a rush cur-
rent, and can serve as a countermeasure against the
operation outside the safe operation range.

BP5020/ BP5021/ BP5022

VIN
20v"]

470k
Ay Nsmnon
o
vy + C1
8 10 uF
777
Fig.8

C1 is a slow-start capacitor for mitigating the excessive
rush current that flows into the hybrid IC when the
switch is turned on.
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@Pin noise voltage

PIN NOISE VOLTAGE : VNO (dB xV)

100
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ACi0OV !i!
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Results obtained with the Measurement circuit of Fig. 10 is shown in Fig. 9.

T
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Fig.2 Pin noise voltage

BP5020/BP5021/BP5022

Fig.10 Measurement circuit

BP5020
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m
@®0Operation notes '

(1)

(2)
(3)

The output current should be reduced according
to an increase in the input voltage or ambient
temperature. Use the IC within the derating curve
range.

Pins 5 and 7 are not used.

No circuit is installed in the IC to protect against
excessive output currents. Take physical safety
measures such as fusing if short-circuit loading is
probable.

A large rush current may flow in the |C when the
input voltage is applied or the output ON/OFF is
controlled with pin 4 without a capacitor such as
C1 in application 2. Comply with the safe opera-
tion ranges shown in Figs. 13, 16, and 19.

@CEectrical characteristic curves

The safe operation range of the IC is determined by
the safe operation range of the internal switching tran-
sistor. The amount of rush current depends on the out-
put impedance of the input power supply and capaci-
tors connected to the IC outputs. The pulse load on
the internal switching transistor at the start of operation
can be reduced by using the protection circuit of ap-
plication 1 or the slow start circuit of application 4.

For the BP5020
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For the BP5021
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Fig.14 Derating curve Fig.15 Efficiency Fig.16 Safe operation range (ASQ)
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For the BP5022
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AMBIENT TEMPERATURE {TC) OUTPUT CURRENT (A) VOLTAGE BETWEEN PINZ AND PING )
Fig.17 Derating curves Fig.18 Efficiency Fig.19 Safe operation range (ASQ)
PIn-9 sink current
BP5020 / BP5021 / BP5022
9] [6H5]
o/o —
I + L J
Voltage developed
between pins 2 and 9
Fig. 20 ASO measurement circuit
@External dimensions (Units: mm)
| L Max. ,
[
§ nONM BP5020 [BPS021 /22
4 $ L| 282 | 262
@ H Max.
£ - § H| 240 | 240
’ 1 4.3 3.5
pin No. 1) 2|[a][4)[s][s][7]]] = la1 ‘ t2 8.4 8.1
TR
1.4
M 12
2.54X8=20,32 W e,
Pin 8 Is nol uged
SIP9
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Notes

The contents described in this catalogue are correct as of March 1997.

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the eguipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue 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 device shall be free from infringement of any third party's intellectual
property rights or other proprietélry rights, and further, assumes absolutely no liability 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 the 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.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic eguip-
ment or devices (such as audic-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts 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, trans-
portation equipment, aercspace machinery, nuclear-reactor controllers, fusl controllers, or oth-
or safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

« It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws.

» Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




