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Bellnix Power IC BIG1422

<Summary>

BIC1422 is a high efficiency POWER-IC of MCM (multi chip module) with synchrounous rectification system chopper control, N channel MOSFET of
main switch and low side MOSFET for synchronous rectification. Maximum output is 3A and the input voltage range is 8V-40V. The functions such
as over-current protection, over-heat protection and ON/OFF control etc. are all put in the surface mount one-package IC, which makes it possible

to achieve a small size and light DC-DC converter with very few external components.

< Features >

- Input voltage range: DC8-40V

- Qutput voltage: Output voltage adjustable using external resistances (2.5V-12V)
- Maximum output current; 3A (Derating is required for output higher than 8V)

- Main switch MOSFET and commutation MOSFET

- Overcurrent protection

- Heat protection

- Remote ON/ OFF control

- Lead-free correspondence

< Applications >

- Information distribution equipment - Telecommunications equipment
- Office automation equipment - Factory automation equipment (Process control)
- Electronic measuring instruments - Audio-Video devices

- Home appliances

< Designation of product >
Model name: BIC1422
For packaging, only tape and reel is available.

Synchronous
Main switch LOW Side Rectification .
MOS-FET MOS-FET control IC MeM—Ie

LG

by + * pparic) = m1422

8-40V 2.5V-12V
O <ame _ —00 —W—e—0O
ARAAARANAARARAAAS
BIC1422 )
+ | e +
gk PWM FaN &%
CONTROL
G This figure is different?rom actual wiring. 2
J /N\‘ - o
( -qﬂ/ Belinix DC-DC CONVERTERS BDD20050412-030523
~=s



http://www.dzsc.com/icstock/168/BIC1422.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

Bellnix’

<Absolute maximum rating { Ta=25°C )>

Power IC BIG1422

BDD20050412-030523

ltem Symbol Rating Unit
Line voltage Vin 42 \Y
Output MOS input voltage Vdd 42 \%
Output current (AVE) lout ave 3 A
Output current (PEAK) lout peak 4 A
OCL-, OCL+ terminal voltage VocL 55 \Y
Remote control voltage VRc 55 \Y%
Storage temperature Tstg -40 to 150 °C
Junction temperature Tj 150 °C
<Electrical charateristics ( Ta=25°C )>
ltem Symbol Conditions MIN TYP MAX Unit
HighsideMOS
Drain-source breakdown voltgge Vdss Id=1mA,Vgs=0V 42 - - \)
HighsideMOS Vds=40V,Vgs=0V
Drain interruption current Idss - —- 10 MA
HighsideMOS ld=1.2AVgs=4.5V
Drain-source ON resistance Ron - 33 70 mQ
HighsideMOS ls=1.2A Vgs =0V
Source-drain Di forward voltage Vsd - - 1.5 \
LowSideMOS Id=1mA Vgs =0V
Drain-source breakdown voltage Vdss 42 — — V
LowSideMOS Vds=40V,Vgs=0V
Drain interruption current ldss - = 10 pA
LowsideMOS ld=1.2A Vgs=4.5V
Drain-source ON resistance Ron - 33 70 m&
LowSideMOS ls=1.2A Vgs =0V
Source-drain breakdown voltge Vsd - - 1.5 Vv
Start voltage Vec_start = 6.5 7.2 7.9 V
Stop voltage Vce_stop - 6 6.7 7.4 \'
Start-stop voltage hysteresis Vce_hys = — 0.5 - V
Current consumption lcc Vee=8V-40V - 10 13 mA
Current consumption with remote control OFF| lec_off Vec=8V-40V = 1.2 1.5 mA
Voltage with remote control terminal ON Vrc_on Voc=8V-40V -0.2 - 0.5 \Y%
Voltage with remote control terminal OFF Vrc_off Vee=8V-40V 25 - 53 \Y;
Current with remote control terminals shorted Irc Veec=8V-40V - - 250 HA
Boot terminal voltge Vboot Vec=24V 5.4 6.5 7.6 \
Internal reference voltage Vref Vee=8V-40V 4.75 5 5.25 Y,
Internal oscillation frequency fosc Vec=24V 2125 250 287.5 kHz
Overcurrent threshold voltage Vth_OCL Vee=24V 0.162 0.19 0.218 \Y
SoftStart terminal current Is/s Vee=24V -20 -125 -5 uA
ErrorAmp reference voltage Vamp Vec=8V-40V 2.4 2.45 25 vV
Overcurrent protection operating temperature T_TSD = - 150 = °C
<Recommended operating conditions> <Output current derating>
ltem Recomm.Value Unit Output
Input voltage ( Ta=-10 to +85°C ) 8.0-40 vV Set voltage Current
Input voltage ( Ta=-30 to -10°C) 8.5-40 \ 25V -8V 3A
Output voltage setting range 2.5-12 V =12v 2.5A
Operating temperature —30 to 85 °C

Bellnix DC-DC CONVERTERS




Bellnix

Power IGC BIG1422

<Block diagram>

Vref Veo Vboot VB VGH VDD
28 (?} ? @ 23—(18-21
START UP - -
On/0ff Ny BOOT High Side
R/C CS S?E;EZ%’_ %\\’, "~ |Reference=6. 5V Vref=Vout+5. 8V
= 100°C 150°C Ty o E e
eference pper/lower i ide
5. 0V+5% LEY, ' Simultaneous|y OFF ‘_\M |_ a
e
—
Error amp Upper /lower MOS Prevent ¥ae
PHM Comp Simultaneousiy ON \I-I—_M vout
2. 45V
7_1:7 |de E
,L (6)P. GND
@ : ®
amp- ampOUT S/S§  0CL- OCL+ GND VGL
<External dimensions>
14. 1max. -
32 I I
| AHARAAARHAHARAAA |
Bellnix sl s
wn wy
BIC1422 |28
® P00111
HEHEEHHHEHEHEEEE ¢
1 16 Detail of A portion
A portion
B v 11 mjumu_J__ (e \
o o o Terminal
g b 0.8 -i=lo.101s! base: Cu
i—_} ﬂ H 0.35+0.10 plating: Ni/ Pd/ Au
il il o /_@:(]_:1_6__@]:8_1 Dimensions: mm

3 Bellnix DC-DC CONVERTERS

Case
Black epoxy resin (UL94 V-0)
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< Terminal functions >

Terminal No. Symbol Function
1 S/8 Soft-start capacitor terminal
2 OCL- |Over-current detection terminal ( - )
3 OCL+ |Over-current detection terminal ( + )
4,26 GND  |Ground terminal
5 R/C Remote ON/OFF control terminal
- 6 Vcce Control circuit power supply terminal
oo iH @ =¥ e 8 Vboot  [Main switch MOSFET control circuit power supply terminal
ot = - B 30 : AmeOUT 9 VGL  |Low side MOSFET gate terminal for synchronous rectification
R/C 2 o = (01 E,“DJ 2 yref 11~14 VOUT  |Power supply output terminal
Vbﬂéﬁ : EEE () O E.'L b %2 : Sﬁ" 16 P.GND |Output circuit ground terminal
VGL : gon| © == == Lo NG — ,
NG 0o = PN =3 B 23 ;e 18~21 VDD  |Main switch MOSFET power supply terminal
vour sl el O Ny 530 D22 0 NG — .
VOUT (12 o] ~d X o021 i 23 VGH |Main switch high side MOSFET gate terminal
VOUT :13 oo N Fr 20 ¢ VDD =
VOUT :14 o Fm 19 : VDD Output boot strap terminal. Used for connecting
N/G 116 o F= 18 : VDD
P.GND :16 = F= 17 ¢ N/G 25 VB condensers across VB and VOUT terminals to boot
strap IC internal main switch MOSFET control circuit.
27 VTS  |Test terminal. Do not connect it to anything.
28 Vref  |Internal reference voltage output terminal
30 ampOUT |Internal error amplifier output terminal
32 amp— |Internal error amplifier reversing input terminal
7,10,15,17
N/C No connection terminal (N/C terminal)
22,24,29,31

<Peripheral functions>
1. Internal reference voltage ( Vref )

4. Over-current sensor ( OCL )
The OCL is a pulse-by-pulse overcurrent sensor. The voltage drop

IC internal circuitry reference voltage is provided by the temperature
compensation reference voltage (5.0V). This reference voltage (Vref)
provides a maximum external output current measured at the terminal
of 1 mA.

2. Oscillation circuit { OSC )

The oscillation circuit is built into the device. No external oscillation
capacitor nor resistor is required. The oscillation frequency (250KHz)
is set internally and has a sawtooth wave pattern. The sawtooth wave
pattern cannot be outputted externally.

3. Error amplifier ( Error amp )
The error amplifier senses the DC to DC converter voltage and provid
a PWM control signal output. Loop gain between the error amplifier

es

ampOUT terminal and the negative amp terminal is determined by the

connections between the feedback resistor and the capacitor.
This provides stable loop compensation throughout the system.

BDD20050412-030523

across the external current sensing resistor is measured between
the negative and positive terminals of the OCL. If the voltage drop
exceeds =0.19V, the main switch (MOSFET) opens.

5. Remote ON/OFF ( R/C)
It is a remote terminal for output voltage ON/ OFF control.

Output On: 0-0.5V (Ground this terminal to GND)
Output Off: 2.5-5.3V (This terminal is open)

6. Soft-start ( S/S )
It is a capacitor connection terminal for soft-start.

The start time is delayed by connecting a capacitor which is for soft-start

to this terminal.
Connect a capacitor of approximately 0.1pF to this terminal.

Bellnix DC-DC CONVERTERS



<Mounting>
1. Soldering pattern reference ( Reflow type)

o _‘_:_> P

2. Mounting cautions
Vibration and other mechanical disturbances can exert stress on the
internal parts of the device. Carefully examine your equipment and place
the device where vibration and other shock is minimal.

3. Soldering Conditions
The infrared reflow method is recommended. If the soldering time is too long
or the soldering temperature is too high, it may damage the function of this IC,
s0 be sure to use within the specified conditions.
1) Infrared reflow method
Temperature profile in the reflow method is as shown in the figure
at the right.
2) Wave soldering conditions
- Pre-heating conditions
Center of the case temp.: 80-140°C
Pre-heating time: 30-60sec
- Heating conditions
Soldering temp.: 265+5°C
Heating time: 10t1sec
- Heating frequency: one time
- Notes
Solder bridge will be effected by the land, so give consideration
when designing the printed board.
3) Storage conditions
After the dampproof package is opened, in an environment of temp. 30°C
and relative temp. 70% or below: within 168Hrs.
4) Baking conditions
One time within 24Hrs. at 125°C
5) Soldering Iron
When using a soldering iron, execute under the following conditions.
- Soldering iron tip temp.: 380£10°C
- Heating time: 3x1sec
- Heating frequency: one time

5 Bellnix DC-DC CONVERTERS

Power IG BIG1422

Infrared and air reflow soldering conditions

Heating sphere
10s max.
D

-

Within 2 cycles

260°Cmax.

Package surface temperature —

4. Cleaning cautions
Carefully remove all flux. Allow time for the soldered areas to completely
dry before using the device.

5. Resinous Coating
When remolding after mounting the device to the board, if the curing
stress of the resinous is strong, it may give stress to the component.
So be carefut of choosing the resinous and calcify time.

BDD20050412-030523
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<Usage>

1. Input protection element connection

The BIC1422 device has an output current drop function. In the event
of power IC device malfunction resuiting in excessive input current
flow, smoke and flame may be emitted from the equipment,

To prevent this, install fuse or protective circuitry to the power IC
device input line. Install the fuse or protective circuitry to the positive
side of the input line. Be sure that the fuse or protective circuitry is
not too large to effectively protect the circuitry (the input line must be
capable of carrying enough current to blow the fuse).

+Vi DC-DC Converter Load

2. Overvoltage protection

The BIC1422 power IC device does not have an overvoltage (voltage
surge) protection function. If a malfunction occurs in the device internal
circuitry, there may be a voltage surge. Output will reflect this surge and
damage to equipment may result. Smoke and flame may be emitted
from the equipment. To prevent this, be sure to install voltage surge
sensing and protection circuitry.

There are a number of ways to protect against voltage surge.

Figure shows a typical voltage surge protection set-up. The voltage
surge sensing and protection circuit should be installed as close as
possible to the load (away from the output smoothing capacitor)

Reference part example

Overvoltage
Protectjon Circuit

+V| AN ZD1 LOad

BDD20050412-030523

<Remote ON/OFF Control Function>

The remote ON/OFF control function can be used for turning output ON

and OFF without making or breaking the input.

Output ON: 0-0.5V  (This terminal is connected with GND)
Output Off: 2.5-5.3V (This terminal is opened)

- When the R/C function is not used, be sure to connect R/C terminal (Spin)
and ground (4pin and 26pin).

- The R/C terminal can be turned ON and Off by a switch element such as
a transistor or MOSFET. However, be sure to add a condenser
(1000pF-0.1micro F) across the R/C terminal (Spin) and ground
(4pin and 26pin) to prevent misoperation by noise.

- Since pull-up has been carried out in the module, there is no need of
impressing the voitage from the outside.

1. R/C Functional Terminal Internal Equivalent Circuit

Vin

R/C o
terminal

=
[

GND O

2. Method of Connecting R/C Functional Terminals

oc _L L+ Load
input T ZZ i

T A - 1000PF-0.1pF condenser for
J :L or <« preventing misoperation by noise

Switch element
(such as MOS-FET and transistors)

Bellnix DC-DC CONVERTERS 6




Bellnix’ Power IG BIG1422

< Standard connections >
BIC1422 is a power IC developed for synchronous rectification type chopper method. This IC has built the major components of the controlier IC part,

high-side and low-side MOSFET for commutating etc. into one package. Accessories such as external choke and capacitor are required for this device.

The characteristics of these external parts and the way they are packaged and connected will greatly affect the performance of the device and
its circuits. Carefully select these external parts to provide optimum device perfoemance.
It is possible to adjust the output voltage between 2.5V-12V by external resistances. Connect as to the set output voltage.

1. For use with output voltage lower than 5.3V
1) Basic input and output terminal connections
- 9, 23, 27pins are the test terminals and must be left open.
-7,10,15, 17, 22, 24, 29 and 31pins are N/C terminals (internally unconnected).
- Be sure to prepare and connect the external parts shown in the diagram below..
- The use of a low ESR product is recommended for the output smooth capacitor (C5).

2 ) Standard connections

c4 D1 c3
8 25 11-14 L1
_ Dcs4o0v 1821 [ %i-lf—-;lm 422). — R2 DC 2.5-5.3V
+V|n O B 16T B m\ —W O +V°ut
6 dill 7N
o 8| Toz
fs E=
bC 2 - G e + DC
> \ Y
Input |c1 —gﬁ Control ol Tro 2 outout
= R1 cgoutp
o1l m—yt
= 32 R4
Cc7l / =
% I1 \"4,26 \)Ts R6
. 0 c2
Vin© FT 1 : O -Vout

3 ) Resistors for setting output voltage
Output voltage is adjusted using RS and R6.
R6=2.2K ohm

_R6x(Vout - 2. 45)

R5 = 2 45 (Q)

- Setting output voltage examples (at R6=2.2K ohm)
Set at 2.5V, R5=47 ohm
Set at 3.3V, R5=770 ohm (300 ohm+470 ohm)
Set at 5.0V, R5=2.3K ohm (1K ohm+1.3K ohm)
For output voltage setting resistors (R5,R6), resistors with high temterapture characteristics and high accuracy are recommended.

4) Input voltage derating when output voltage is set to 3V or less.
The maximum input voltage within the usable input voltage range is determined as follows.

< Vout
— 0.075

7 Bellnix DC-DC CONVERTERS BDD20050412-030523
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Bellnix

5 ) Reference parts

Reference parts for the standard circuit.

Due to conditions, the fixed numbers may change.

Power IC BIG1422

Qutput voltage 2.5-5.0V
Parts No. Component Output current example Type/ Manufacturer
1A 3A
IC 1 MCM—IC BIC1422 BIC1422 Bellnix.co.ltd
L1 Choke cail 68uH, 1.2A 22uH, 3.6A
D1 Diode 1SS300 1SS300 Toshiba
D2 Schottky barrier diode D1FS6 D1FS6 Shindengen
Cc1 Electrolyte capacitor 50V, 100pF  724mA 50V, 270uF  1580mA Rubycon
c2 Ceramic capacitor 25V, 0.047uF 25V, 0.047uF GRM30type or C1608type
C3 Ceramic capacitor 25V, 0.1uF 25V, 0.1uF Murata or TOK
Cc4 Ceramic capacitor 25V, 1000PF 25V, 1000PF
Cc5 Electrolyte capacitor 10V, _470uF  72mohm 10V, 1200uF  23mohm Rubycon
CcC6 Ceramic capacitor 25V, 1000PF 25V, 1000PF GRM39type or C1608type
c7 Ceramic capacitor 25V, 0.01uF 25V, 0.01uF
R1 Resistance 0.1W, 1Mohm 0.1W, 1Mohm
R2 Resistance (parallel) 0.5W, 0.150hm+5% 0.75W, 0.10hm+5%x=2
R3 Resistance 0.1W, 100Kohm 0.1W, 100Kohm
R4 Resistance 0.1W, 10Kohm 0.1W, 10Kahm
RS5 Resistance Calculation from output voltage set resistance
R6 Resistance 0.1W, 2.2Kohm+0.50hm 0.1W, 2 2Kohm+0.5%

6 ) Electrical characteristics (Ta=25°C)

Efficiency and ripple are measured according to external reference parts circuit configuration that is based on standard circuit configuration.

Unless otherwise specified, the efficiency and ripple voltage conditions are Vin=12V and lo=rated output current.

Output current
Item

1A 3A
Output Voltage (V) 25 33 5.0 25 33 50
Input Voltage (V) 8-33 8-40 8-33 8-40
Output current (A) 0-1 0-3
Voltage regulation accuracy (%) 5
Efficiency Typ. (%) 86 | 89 I 92 l 84 | 87 | 91
Oscillation frequency Typ. (kHz) 250
Rippte voltage P-P Typ. (mV) 25
Overcurrent protection (A) Operation / auto-recovery at a current lower than rated current
Operating temperature (°C) -10t0 85

BDD20050412-030523
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Bellnix’ Power IC BIC1422

2. For use with output voltage higher than 5.3V
1) Basic connection of input/output terminals

- 9, 23 and 27pins are the test terminals and must be left open.

-7,10, 15, 17, 22, 24, 29 and 31pins are internal non-connecting pins (N/C terminals).
- Be sure to prepare and connect the external parts shown in the diagram below.

- The use of a low ESR product is recommeded for output smooth capacitor (C5).

2 ) Standard connections

&4 D1 c3
it fr———
8 25 11-14 L1
DC8-40V — Rz DC 6.3-12V
+Vino ng G S . o +Vout
6 pay = =
< B D2 TR7 TR8
rat
€
pC Iz Rs
Input [c1 =7 ] Control W Iml 2 = | % DC
L Tre TRr10 Output
% FR1 -
A | Tce AN
. ¥y
1 32 "
c7 =
T16 R6
o
Vino© O -Vout

3 ) Minimum required input voltage
The circuit method (step-down type) of this MCM-IC is set at maximum 70% on-duty, so difference between input voltage and output voltage is
required. To set the output voltage at 5.6V or more, calculate the minimum input voltage by the equation below.

Vout
. - > -
Vin(min) = 7575

4 ) Terminal connection of OCL+, OCL-
When setting the output voltage higher than 5.3V, decide the resistances of R2, R7, R8, R9 and R10, so that the OCL-, OCL+ (2, 3pin) terminal
voltage can become 5.3 or below.

R9 = R10 = 1k ohm

R7
(Vout+0.2)-5.3 <1+@>xo.19

R7=R8 = £ 3 [Kohm] R2 =—outcocpy Lohml

When the output voitage exceeds 5.3V, a bridge circuit with R7, R8, R9 and R10 will be composed. The accuracy of the bridge circuit's
resistance value will effect the operation of over-current protection. So be sure to choose a resistance with high accuracy
(R7-R10 +0.5% or below, R2+5% or below).

5 ) Output Voltage setting resistor
Output voltage is adjusted using R5 and R6.
R6=2.2K ohm

_ R6x(Vout 2. 45)

R6 = 2 45 (Q)

- Setting output voltage examples (at R6=2.2K ohm)
Setat 9V, R5=5.9k ohm (2K ohm+3.9K ohm)
Setat 12V, R5=8.6Kohm (5.6K ohm+3K ohm)

For output voltage setting resistors (R5, R6), resistors with high temperature characteristics and high accuracy are recommended.

9 Bellnix DC-DC CONVERTERS BDD20050412-030523
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6 ) Reference parts

Power IC BIG1422

Referenc parts for the standard circuit. Due to conditions, the fixed numbers may change.

Qutput voltage 5.3V-8V Qutput voltage 8V-12V
Parts No. Component Output current example Output current example

2A 3A 1A 2.5A
IC1 MCM-IC BIC1422 BIC1422 BIC1422 BIC1422
L1 Choke 47uH, 2.4A 33uH, 3 .6A 120pH, 1.2A 47uH, 3A
D1 Diode 1SS300 158300 188300 15S300
D2 Schottky Diode D1FS6 D1FS6 D1FS6 D1FS6
C1 Electrolyte capacitor 50V, 180uF 1190mA 50V, 270uF 1580mA 50V, 100uF 724mA 50V, 220uF 1370mA
c2 Ceramic capacitor 25V, 0.047uF 25V, 0.047uF 25V, 0.047uF 25V, 0.047uF
Cc3 Ceramic capacitor 25V, 0.1uF 25V. 0.1uF 25V, 0.1uF 25V, 0.1uF
C4 Ceramic capacitor 25V, 1000PF 25V, 1000PF 25V, 1000PF 25V, 1000PF
C5 Electrolyte capacitor 16V, 680uF 38mohm 16V,1000uF 23mohm | 16V, 330pF 72mohm 16V, 680uF 38mohm
C6 Ceramic capacitor 25V, 1000PF 25V, 1000PF 25V, 1000PF 25V, 1000PF
c7 Ceramic capacitor 50V, 0.01uF 50V, 0.01uF 50V, 0.01uF 50V, 0.01pF
R1 Resistance 0.1W, 1Mohm 0.1W, 1Mohm 0.1W, 1Mohm 0.1W, 1Mohm
R2 Resistance It is determined using the equation in 2. 4).
R3 Resistance 0.1W, 100Kohm 0.1W, 100Kohm 0.1W, 100Kohm 0.1W, 100Kohm
R 4 Resistance 0.1W, 10Kohm 0.1W, 10Kohm 0.1Wk 10Kohm 0.1W, 10Kohm
R5 Resistance It is determined using the equation in 2. 5).
R6 Resistance 0.1W, 2.2Kohm#0.5% | 0.1W, 2.2Kohm+0.5% | 0.1W, 2.2Kohm#0.5% | 0.1W, 2.2Kohm+0.5%
RZ Resistance It is determined using the equation in 2. 4).
R8 Resistance
R9 Resistance 0.1W, 1Kohm+0.5% 0.1W, 1Kohm+0.5% 0.1W, 1Kohm+0.5% 0.1W, 1Kohm+0.5%
R 10 Resistance 0.1W, 1Kohm+0.5% 0.1W, 1Kohm+0.5% 0.1W, 1Kohm+0.5% 0.1W, 1Kohm+0.5%

7 ) Electrical characteristics (Ta=25°C)

Efficiency and ripple are measured according to external reference parts circuit configuration that is based on standard circuit configuration.

Unless otherwise specified, the efficiency and ripple voltage conditions are Vin=12V and lo=rated output current.

ltem

Output current example

2.5A

Output voltage (V)

12

Input voltage (V)

17.5-40

13-40

Output current (A)

Voltage regulation accuracy (%}

Efficiency Typ. (%)

93

94

94

Oscillation frequency Typ.(kHz typ.)

250

Ripple voltage P-P Typ. (mVp-p typ.)

25

Over-current protection (A)

Operation/auto-recovery at a current lower than rated current

Operating temperature (°C)

-30to+85

BDD20050412-030523
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< Basic operation explanation >

This Power IC BIC1422 adopts the synchronous rectification method.
With this method, the DC-DC converter has high efficiency and ca
supply large current.

1. Basic circuit

Vin __ Blc1422 L
(8-40V)
O-<

Vout(2.5-12V)
147 J 0 -0

R1
FEﬂ
' \ D1

control J? +
e a4 - ?RL

c2

J== sl

FET1 : Main switch MOSFET
FET2 : Bottom MOSFET

D1 : Free Wheeling Diode

R1 : Current detection resistance
C1 : Input Capacitor

™1
Iy

A

C2 : Output Capacitor
In general step-down chopper converters, the commutation circuit
part is composed of diode D1 alone. In synchronous rectification type,
FET2 is connected parallel to this commutation diode and the efficiency
is improved. Moreover it was general to adopt a P-channel when using
a FET as a main switch, however with this Power IC BIC1422 a boost
circuit is built-in and the main switching is done at the N-channel of
MOSFET, thereby the efficiency can also be improved.

2. Flow of the main current
L1

(FET1=0N) =
P — Voul

| .r"

b D1 u gRL
Co
[ {FET2=OFF}i

l

(a) At ton Current

L1
(FET1=0OFF)
Vin g | =] Voul
3 s ....“.’
oy y i bsrd
= (FET2=0N) 15!01 Bo RL
(b) At toff Current

At ton: Passes FET1 and current flows into L1.
At toff: Excitation current that has been saved at L1 go through
FET2 (D1) and commutates.

11 Bellnix DC-DC CONVERTERS

Power IC BIG1422

3. Main current wave

Main Current Wave is shown in the figure below.

[ A\ Vin-Vout ¢
lon e L on
(IFET1)
loff T~ @ Y ot
(IFET2+D1) -\
I.f— CCM
- Critical Mode
IL D.C.M.
< —
ton toff ton toff
T C.C.M.: Continuous Conduction Mode

D.C.M.: Discontinuous Conduction Mode

At toff, the excitation current of the choke goes through D1, FET2 and
commutates. But at the oblique parts it goes through D1 and the middle
part goes through FET2.

There are three current modes that flow into the choke. The superposed
mode of direct current at rating load etc. is called C.C.M. The mode when
current that flows into the choke is intermittent at light load is called D.C.M.
The boundary between the C.C.M. and D.C.M. is called the critical mode.
At C.C.M,, the voltage applied to the choke during ton period becomes
Vin-Vo, therefore the current inclination AIL will be

AIL(ton)=mf£><ton

When the FET1 goes off next, the current that has been flowing into

the inductance will try to keep flowing into the same direction. So, it will

go through D1, FET2 and start commutation. For the commutating current,
the same current value of the value right before FET1 went off will flow,
and the same voltage as the output voltage will be added to the both ends
of L1. Therefore the current inclination AIL when off will be

v
AL (toff) =TO x toff
And for C.C.M. the current inclination AIL is the same, so it will be
ton . ton ;.
o=——————xVin=——xVin
ton+toff T

To calculate the smooth choke inductance, design it so that the critical

operation can be 15-20% of the rating current. Therefore, the inductance
can be calculated with the equation below.

_Vin-Vo

L Vin-Vo Vo
T Al

ton= —M — T
015 t0 0.2) xlox 2 Vinxf
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<Basic device set-up standards>
in the following order, the addition parts are designed.
1. Over-current detecting resistor (R1) selection
2. Inductance (L1) selection
3. Output capacitor (C2) selection
4. Input capacitor (C1) selection

1. Over-current detecting resistor (R1) selection method
(Output voltage 5.3V or below)

The output current is detected by the drop voltage of resistor R1.

The over-current protection circuit of pulse by pulse method operates when

the voltage generated at the resistance is 0.19V+15%.

_ Vth
~ locp

R1 [ohm]
Vth: Over-current detecting voltage (0.19V+15%)
locp: Over-current operating point

At the over-current operating point, the maximum output current will be set
at 110-120%. At the over-current operating point, switching noise and other
factors may cause some variation in the calculated value. Check your own
equipment and calculate the value accordingly.

2. Inductance ( L1 ) selection
Inductance is determined so that 4IL is 15 to 20% of the rating output
current at the maximum input voltage.

_ (Vin(max) — Vo) x Vo

L1= :
AL xVin(max) x T

[H]

Vin (max): Maximum input voltage

Vo: Output voltage

AlL: 15-20% of output current (0.15 to 0.2 x lo)
f: Oscillation frequency (250kHz)

Regarding choke coil selection, be careful of direct superposition
characteristics, not to saturate the choke coil even in the over-current area,

BDD20050412-030523

3. Output capacitor (C2) selection
If an electrolytic capacitor is used, output ripple is determined by AIL
and capacitor impedance. Use the equation below to calculate the value.
Select a device providing an impedance (Zc) lower than the calculated
value.

Vrip

Ze= "1

Vrip: Output ripple voltage (Ex. 30mVp-p)
4IL: 15-20% of output current

4. Input capacitor ( C1 ) selection
A large ripple current flows through the input capacitor. Use the
equation below to calculate the value. Select a device providing a
higher ripple current capacity (Irip) than the calculate value.
_ Vo
b= Vi(min)

Irip =D(1-D) xlo

D: Duty (Ton/T)
Vo: Output voltage

Vin (min): Minimum input voltage
1 o: Output current

5. Thermal management

Temperature increase varies with input voltage, output voltage and
output current. Case surface temperatures should no exceed 105°C.
Set up your equipment accordingly.

Bellnix DC-DC CONVERTERS 12




Bellnix’ Power IC BIG1422

<Packing>
1. Tape & Reel
Dimensions comply with JIS, C-0806-3 . 12.0%%, o (3.10)
40 s 25 =01
401 S ﬂu‘) =
1PIN ¢1'5-0 2‘0'— d [ 03 +0.1
N
¢
5 <
7 ~
*0.2
| ®20Min,  —sb 2
|
2. Reel

Materials: Polystyrene+Carbon

S(s{ZESEF (ol S — -
180| il '

©330%?
®go*!
|
|
|
]

+10

25.5

*1.0

2957
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3. Leader and Trailer

Trailer (160mm min.) Device Top cover (400mm min.)
o NS N

O O esevsee O O O o'a'-({oo.aac. O 0 O sesess OO

ceces(fooreene WII [0

Direct
A irection °ffee.d,. Leader (100mm min.)

—
Direction of feed
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<Precautions>
- This product is for being used in general electric equipments (business equipments, telecommunication equipments and measurement equipments).

May not be used in medical equipments, nuclear equipments and trains which would affect lives or properties directly by the failure of this product.
- Do not remodel, process or use in a non-standard, it may cause serious accidents. Ve can not take responsibility for those products used in a
wrong way or in a non-standard.
- When there is a problem, an excessive voltage may occur to the output and cause voltage decrease. Built-in a protection circuit (over-voitage
protection, over-current protection etc. ) assuming to have problems of malfunction and damage of equipments.
- Always keep the standards (input voltage, operating temperature and so on), without fail and be sure to insert a protection element to the input line.
Also, always confirm each polarity (input and output) that there is no miss wiring before energizing. <<Wrong way of using will cause smoke fire,>>
- This product does not have a built-in over-voltage protection. When over-voltage occurs due to the abnormality in the modute, there is a mode that
input voltage comes out at it is, and may cause smoke and ignition. To prevent this, be sure to add over-voltage protection.
<<\When over-voltage occurs, the remote ON/ OFF pin of this IC do not function .>>
- The contents specified herein are accurate and reliable, however we shall not take any responsibilities for any damages and loss or infringement
of patent and any other rights, as a result of using these materials.
- This material does not guarantee the execution of patent or other rights of third party or approve the right of execution hereof.
- Reprinting and copying these materials are not allowed partially or totally without our prior written approval.

[Export regulations for stragety goods |

- Classified into integrated circuits, in the export regulations 1-7 section of the attached table, and the ordiance of the Ministry of Economy, Trade and Industry clause 6.

+ - This product is a subject for KNOW regulation.

Bellnix
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5-7-8 Negishi Saitama-shi, Saitama, JAPAN 336-0024
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E-mail: info@bellnix.co.jp

URL: http://www.bellnix.co.jp/

*All specification are subjected to change without notice.
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