High Efficiency Non-Ilsolated DC-DC Converter

BST121 Series

Bellnix®

m Information

The BST12L series is a small, thin, highly efficient and low noise non-isolated type step down
DC-DC converter with 12V input that has been developed for distributed feeding. Output
voltage is adjustable from 0.7525V to 5.5V and it can operate up to 85°C of the ambient temp
with a minimal derating.

m Features m_Model/Rating Table 1
-Small and thin type Model InputV | OutputV | Outputl 'F-{'”e 'Efad N‘z)se Efficiency
W=33.0 L=13.4 H=8.3mm BST12L Series Vdc Vdc A " (‘fg' ) | (‘fg' ) ’('; p‘)) % (typ.)
-Non-lsolated type BST12L-0.7S10PDM 10.0 S ) 0 )e/sp' gg 945
-SMD BST12L-0.7S16PDM__| 6.0-14.0 | 0.7525:5.5 16.0 0.2 s 40 935
-High efficiency BST12L-0.7S25PDM 25.0 : 75 94.5
94.5%, 93.5%, 94.5% Note1: Ripple noise and efficiency are when input voltage is 12V, output voltage 5V and output current

is rated.

Note2: Ripple noise is measured by 20MHz bandwidth with a multi layered ceramic capacitor.
BST12L-0.7S10PDM : 47uFx4 at input, 47uFx2+1uF at output
BST12L-0.7S16PDM/ BST12L-0.7S25PDM : 47uFx4 at input, 47uFx4+1uF at output

Note3: Depending on ambient temp conditions, cooling air flow may be required.

-Wide input voltage range

-Adjustable output voltage

-ON/OFF control

-Under voltage lockout

-Over current protection

-No electrolytic capacitor

-Long life, high-performance,
low price

-Operating temp -40°C to +85°C

(Temp derating required)

-Heatsink not required

-RoHS compliance

m Specifications Table 2

Models BST12L-0.7S10PDM | BST12L-0.7S16PDM | BST12L-0.7S25PDM Conditions
Inbut voltage range 6.0-14.0V  (Vout=3.8Vdc)
P 9e rang 8.0-14.0V_ (Vout> 3.8Vdc)
Rated input voltage 12.0V
Output voltage . Trim pin Open ,
anomaly +1.5% (Output voltage : 0.7525V) Output current 0A

Adjustable output

0.7525V for the default setting
voltage range

0.7525 to 5.5V (may be adjusted by an external resistor)

Line regulation 0.2% typ. 0.2% typ. 0.2% typ. tLO|n1e4r§\§}ulat|on varying from 6.0
Load regulation 0.6% typ. 0.8% typ 0.8% typ Load varying from 0 to 100%
Total regulation +2.5% max. +2.5% max. +3.0% max. :ir::eluls;\;z g;do;gpmug r\gélha;gttieo:gomaly,
Ripple noise 25mVp-p typ. 40mVp-p typ. 75mVp-p typ. f?:(t‘zitn C;’%';%ivi d?hv,zomaz;surement
Rated input, Output voltage 5V,
5 94.5% typ. 93.5% typ. 94.5% typ. Rotod ouﬁput Curfent 9
Efficiency o o o Rated input, Output voltage 1V,
80.0% typ. 79.5% typ. 80.5% typ. Rated output current
Over current Activated at 17A typ. Activated at 27A typ. Activated at 33A typ.
. A hick-up mode, A hick-up mode, A hick-up mode, Output voltage 3.3V
protection
Auto-recovery Auto-recovery Auto-recovery

Over voltage

: No
protection
Under voltage lockout | Yes
Over current
- No
protection
Soer:‘t”r‘:le ON/OFF Between 6 pin (On/Off) and 2 pin (GND) : Output ON when in Open, Output OFF when in Short (Refer to Page 8)
Standby Current 2.5mA typ.
Remote sensing Yes

Max output load

. 5000pF max (ESR>10mQ), 1000puF max (ESR>1mQ)
capacity

Operating temp range | -40°C to +85°C (Refer to the separate temp derating chart)

Humidity range 20 to 85% R.H. (No condensation)

-565°C to +125°C

Storing temp range

Storing conditions Before mounting a converter : 30°C/60% R.H. or lower with less than 1 year (After opening moisture-proof packaging)

Cooling conditions A cooling air flow may be required depending on the ambient temp. Refer to the separate derating chart.

Vibrations 5-10Hz, all amplitude 10mm p-p, 5-55Hz acceleration 4m/s” (2 hours in each of 3 orthogonal axes)
Shock Acceleration 50m/s? , 11m/s, Half sine Wave (3 directions, 3 times each)

Weight 6.79 typ.

Dimensions W=33.0 L=13.4 H=8.3 typ. (mm) *For further details, please refer to Page 6.

*The above information is stated with rated value at 25°C of normal temp, unless otherwise specified.
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High Efficiency Non-Ilsolated DC-DC Converter

Bellnix’ BST12L Series

1. Usage range
The datasheet applies to a direct input, non-isolated type DC-DC converter, BST12L Series.

2. Model name/Rating

Table 3
Models Rated input voltage Output voltage Rated output current Shapes
BST12L-0.7S10PDM 10A
BST12L-0.7S16PDM DC 12.0V 0.7525V to 5.5V 16A SMD
BST12L-0.7S25PDM 25A

The default setting of output voltage is 0.7525V+1.5%.
Input/output is rated with the ambient temp 25°C+5°C, unless otherwise specified in the datasheet.

3. Environmental conditions

3-1. Temp range

Active  -40°C to +85°C (Temp derating required, refer to section 9)
Storage -55°C to +125°C

3-2. Humidity range
Active 20 to 85%RH (No condensation)
Storage 5 to 85%RH (No condensation)

4. Specification/Rating
The product complies with RoHS.

4-1 Absolute maximum rating
Absolute maximum rating is the rating when the product is overworked. Excessive stress to the product can cause
permanent damage. If the product is used under the absolute maximum rating for a long period of time, the
credibility of the product could be damaged. Therefore, please use the product under the conditions specified in the
electrical characteristics chart [4-2].

Table 4
Items code min. max. units
Input voltage Vin -0.3 15 \'
Output voltage Vout 0.7525 5.5 V
Operating temp range Ta -40 85 °C
Storing temp Tstg -55 125 °C
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High Efficiency Non-Ilsolated DC-DC Converter

Bellnix’ BST12L Series

4-2. Electrical characteristics

4-2-1. Electrical characteristics BST12L-0.7S10PDM
(Ta=25°C, Airflow=200LFM(1.0m/s), Vin=12.0V, Vout=0.7525-5.5V, lo=Rated, unless otherwise specified in the conditions)

Table 5
Item Code Conditions | min. typ. max. Units
Input characteristics
) Vout 3.8V (3.3V+15% ) 6.0 12.0 14.0 \
Input voltage range Vin
Vout 3.8V (3.3V+15% ) 8.0 12.0 14.0 \
UVLO turn-on voltage 55 6.0 \Y
UVLO turn-off voltage 4.0 4.4 \Y
Vin 8.0V
Max input current lin Vout 5.0V 6.6 A
lo 10A
. Vout 5.0V
Input current at no-load lin o OA 75 mA
Standby current lin 2.5 mA
Recommended input Cin | 47uFx 4 min. 188 1200 uF
capacity
Output characteristics
Output voltage setting Vout Vin  12.0V 15 Vout +15 %Vout
anomaly lo 0A
Adjustable output voltage Vout 0.7525 55 Vv
range
. . Vin 8.0V 14.0V o
Line regulation o 10A 0.2 %Vout
Load regulation lo 0A 10A 0.6 %Vout
Inclusive of output voltage setting
Total regulation anomaly, input, load, temp -2.5 +2.5 %Vout
regulations
Output current
(Temp derating required) lo 0 10.0 A
Over current protection lo Vout 3.3V 17 A
Output overshoot  at Remote ON / Input ON 2 %
turn-on
Recommended output )
. Co 47uFx 2 min. 94 uF
capacity
. ESR 1mQ 1000
Max output load capacity Co uF
ESR 10mQ 5000
Output ripple noise
Vout 5.0V Bandwidth 20MHz 25 80 mv
Vout 1.0V Cin  47uFx4, Cout 47yFx2 + 1uF 10 80 PP
Efficiency
Vo 5.0V 94.5
° Vin=12.0V
Vo 1.8V n lo=10A 87.5 %
Vo 1.0V 80.0
Others, features  and
characteristics
Switching frequency 320 kHz
Remote ON/OFF control
Logic High Voltage Module On, Von/off Vin-1.0 Vin \Y
Logic Low Voltage Module Off, Von/off -5.0 Vin-2.7 V
Overheat protection 120 °C
Weight 6.7 g
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High Efficiency Non-Ilsolated DC-DC Converter

Bellnix’ BST12L Series

4-2-2. Electrical characteristics BST12L-0.7S16PDM
(Ta=25°C, Airflow=200LFM(1.0m/s), Vin=12.0V, Vout=0.7525-5.5V, lo=Rated, unless otherwise specified in the conditions)

Table 6
Item Code Conditions | min. typ. max. | Units
Input characteristics
) Vout 3.8V (3.3V+15% ) 6.0 12.0 14.0 \Y
Input voltage range Vin
Vout 3.8V (3.3V+15%) 8.0 12.0 14.0 \Y
UVLO turn-on voltage 5.5 6.0 \Y
UVLO turn-off voltage 4.0 4.4 \Y
Vin 8.0V
Max input current lin Vout 5.0V 10.7 A
lo 16A
. Vout 5.0V
Input current at no-load lin o OA 75 mA
Standby current lin 25 mA
Recommended input Cin | 47uFx 4 min. 188 1200 WF
capacity
Output characteristics
Output voltage setting Vout Vin  12.0V 15 Vout +15 %Vout
anomaly lo OA
Adjustable output voltage Vout 0.7525 55 v
range
. . Vin 8.0V 14.0V o
Line regulation o 16A 0.2 %Vout
Load regulation lo OA 16A 0.8 %Vout
Inclusive of output voltage setting
Total regulation anomaly, input, load, temp -2.5 +2.5 %Vout
regulations
Output current
(Temp derating required) lo 0 16.0 A
Over current protection lo Vout 3.3V 27 A
Output - overshoot  at Remote ON / Input ON 2 %
turn-on
Recommended output )
. Co 47uFx 4 min. 188 uF
capacity
. ESR 1mQ 1000
Max output load capacity Co uF
ESR 10mQ 5000
Output ripple noise
Vout 5.0V Bandwidth 20MHz 40 80 mv
Vout 1.0V Cin 47uFx4, Cout 47pFxd+1yF 12 80 P
Efficiency
Vo 5.0V 93.5
© Vin=12.0V
Vo 1.8V n lo=16A 86.5 %
Vo 1.0V 79.5
Others, features and
characteristics
Switching frequency 320 kHz
Remote ON/OFF control
Logic High Voltage Module On, Von/off Vin-1.0 Vin \%
Logic Low Voltage Module Off, Von/off -5.0 Vin-2.7 \
Overheat protection 120 °C
Weight 6.8 g
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High Efficiency Non-Ilsolated DC-DC Converter
L4 @
Bellnix

BST121 Series
4-2-3. Electrical characteristics BST12L-0.7S25PDM

(Ta=25°C, Airflow=200LFM(1.0m/s), Vin=12V, Vout=0.7525-5.5V, lo=Rated, unless otherwise specified in the conditions)

Table 7
ltem Code | Conditions min. typ. | max. | Units
Input characteristics
) Vout 3.8V (3.3V+15% ) 6.0 12.0 14.0 \
Input voltage range Vin
Vout 3.8V (3.3V+15% ) 8.0 12.0 14.0 \
UVLO turn-on voltage 5.5 \Y
UVLO turn-off voltage 4.4 \Y
Vin 8.0V
Max input current lin Vout 5.0V 16.5 A
lo 25A
. Vout 5.0V
Input current at no-load lin o OA 85 mA
Standby current lin 2.5 mA
Recommended input Cin | 47uFx 4 min. 188 uF
capacity
Output characteristics
Output voltage setting Vout Vin  12.0V 15 Vout 15 %Vout
anomaly lo 0A
Adjustable output voltage Vout 07525 55 Vv
range
. . Vin 8.0V 14.0V o
Line regulation o 25A 0.2 %Vout
Load regulation lo O0A 25A 0.8 %Vout
Inclusive of output voltage setting
Total regulation anomaly, input, load, temp -3.0 +3.0 %Vout
regulations
Output current
(Temp derating required) lo 0 25.0
Over current protection lo Vout 3.3V 33 A
Recommended output
, P Co | 47uFx 4 min. 188 uF
capacity
ESR 1mQ 1000
M tput load it C F
ax output load capacity o ESR  10mQ 5000 V]
Qutput ripple noise
Vout 5.0V Bandwidth 20MHz 75 150 mv
Vout=1.0V Gin A7UFx4, Cout 47uFx4+1uF 25 80 PP
Efficiency
Vo 5.0V ) 94.5
Vin=12.0V
Vo 1.8V n 87.5 %
lo=25A
Vo 1.0V 80.5
Others, features and
characteristics
Switching frequency 320 kHz
Remote ON/OFF control
Logic High Voltage Module On, Von/off Vin-1.0 Vin \%
Logic Low Voltage Module Off, Von/off -5.0 Vin-2.7 V
Overheat protection 120 °C
Weight 7.0 g
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Bellnix®

High Efficiency Non-Ilsolated DC-DC Converter

BST121 Series

4-3. Measurement circuits

Controlled Temp. Chamber

lin BST12L-0.7S10PDM
A Vin Vout C1 : 47 u F x4 (Ceramic Capacitor)
SENSE C2 : 1uF (Ceramic Capacitor)
C3 : 47 u F x 2 (Ceramic Capacitor)
BST12L-0.7S%+PDM
DCin= i, ON/OFF 02:: Load BST12L-0.7S16PDM / BST12L-0.7S25PDM
TRIM C1 : 47 u F x4 (Ceramic Capacitor)
GND R1 Oscillo C2 : 1uF (Ceramic Capacitor)
-scope C3 : 47 u F x4 (Ceramic Capacitor)
(0SC)
i [eXe} (] R1 :Vout Up resistor
O — ol | |
Figure 1 ‘! (Bw=20MHz)
5. Outer dimensions and pin information
5-1. Configurations/Dimensions
Top View Table 8
Pin Name Function
% 1 Vin + Input pin
3 2 GND Input/output GND pin
33,0205 3 Vout + Output pin
4 TRIM Adjustable output voltage pin
Side View 5 SENSE Sensing pin
S i 6 ONJ/OFF Remote ON/OFF control pin
8.9 max i Pin numbers are not indicated on the product.
1.65 max. 2.3+0.1 :‘3
5':3 [=pE==]
RS 3| 4 ® § Pin material Copper
< o Coat on the pins Gold plate after plated with Nickel
=gy St
7.87
127 Units mm
Side View 17.53 Tolerances unless otherwise specified + 0.25
22.36 .
1.89 200 Weight 6.7g typ.
BST12L-0.7S10PDM
] BST12L-0.7S16PDM
Figure 2 Weight 7.0g typ.

5-2. Recommended pad dimension diagram

2.1 Lo
£ 6

S &
o o
- 2 3 4 5 -

/ ./
_ 7.87
& 127

17.53

22.36
1.89

29.9
( Top View )
Figure 3

Bellnix" DC-DC Converter

BST12L-0.7S25PDM
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High Efficiency Non-Ilsolated DC-DC Converter

Bellnix’ BST12L Series

5-3. Model name/Year and Month of manufacturing display

Choke coi |
Mode| name &>BST12L-
4O A= K 0.7S**PDM
*%:10A=10 . \
_ 16A=16 Revision No display
Display 25A:25 ok Manufacturing year and
position B /—r YM month (YM)
A Y:Year(Last digit of year)
2D code M:Month(1-9,X=10,Y=11,Z=12)
Figure 4 Figure 5
6. Usage
6-1. Standard connection circuit
Vin Vout BST12L-0.7S10PDM
SENSE Cin : 47 4 F x4 (Ceramic Capacitor)

Cout : 47 uFx2+ 1 uF (Ceramic Capacitor)

BST12L-0.7S16PDM / BST12L-0.7S25PDM
TRIM O~ __Cout§ Load Cin  : 47 uF x4 (Ceramic Capa_citor) _
: — Cout : 47 uFx4 + 1 uF (Ceramic Capacitor)

BST12L-0.7S*xPDM

Vin — ON/OFF

$R1
i R1 :Vout Up resistor

..................

Figure 6

6-2. Input filter

Input power supply to the BST12L series should be provided with low impedance.

High impedance on the input side may cause some stability issues to the module. Therefore, since an added
capacitor (Cin) requires a low ESR capacitor, a multi-layered ceramic capacitor is recommended. Please use the
capacity and number of pieces indicated in the standard connection circuit [6-1]. When impedance on the input side
is especially high, such as long wiring, capacitors other than the recommended capacitors are required to be added.
The capacitor (Cin) should be connected near to the module.

When several converters with the switching method operate with the same electrical power source or by a cascade
connection, they interact with each other and will have an effect of beat frequency that could appear in output
voltage or a beat sound. When using these connections, L-C filters need to be made.
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High Efficiency Non-Ilsolated DC-DC Converter

Bellnix’ BST12L Series

6-3. Remote ON/OFF control
Output voltage may be controlled by ON/OFF feature without

switching on and off the input. The ON/OFF pin is pulled-up Vin Vout
by Vin inside the module. When not using the ON/OFF control,
leave the ON/OFF pin open or connect to Vin. ON/OFF

E § RLoad
Between ON/OFF (6pin) and GND (2pin) T
OPEN : Output ON GND
SHORT : Output OFF

Figure 7
A device used for the ON/OFF control should have a sink capability of around 0.3mA in the Low level.

6-4. Sensing feature
The BST12L series has a remote sensing feature that corrects

the voltage drop due to the wiring between Vout pin and Load. Vi Vout Rw
Since the product is a non-isolated type that has a common n ou
input/output GND, sensing can be only used for +output. Sense ;
Remote sensing line is a part of the feed back loop and has a 4
small amount of current flowing. Care needs to be taken when T §RL
wiring the patterns and completing the lay out. GND
: AW
Figure 8 Rw

6-5. Output voltage programming

The BST12L series may adjust to any output voltage within the range of 0.7525V to 5.5V.

Please note that the input voltage range may vary depending on the output voltage. Please refer to the electrical
characteristics [Section 4-2].

When the TRIM pin is open, the output voltage is 0.7525V=+1.5%.

There are two methods to adjust output voltage. One is by an external voltage and the other is by an external
resistive connection.
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Bellnix®

High Efficiency Non-Ilsolated DC-DC Converter

6-5-1. Adjustable methods by an external voltage

Output voltage, Vout may be adjusted by applying an external voltage

between the TRIM and GND pins as in Figure 9.

The output voltage, Vout may vary to slight change of VCTRL voltage

with only external power supply of VCTRL (REXT=0Q).

Connecting a resistor, REXT between the TRIM pin and the external
power supply in series should be recommended to prevent this
The formula for the adjustable external voltage VCTRL of the BST12L

series is as follows.

(1+ Reyr [kQ])(Vout - 0.7525) V]

Verr, =0.7 - 15

e.g.) The formula of VCTRL for setting Vout to 3.3V
(REXT=15KQ) is as follows.

(1+15)(3.3-0.7525)
15

Vg, =0.7 - =-2.017V

6-5-2. Adjustable methods by an external resistor

Output voltage, Vout may be adjusted by connecting a resistor between

the TRIM and GND pins as in Figure 10.

The formula for the adjustable resistor, RTRIM of the BST12L series is

as follows.

10.5

_ 1 [kQ]
(Vout —0.7525)

TRIM —

e.g.) The formula of RTRIM for setting Vout to 3.3V is
as follows.

10.5

——————-1=3.12kQ
(3.3-0.7525)

TRIM —

After working out the external resistance, make sure to
check the output voltage and adjust the resistance value.
The tolerances of RTRIM will affect to the tolerances of
the output voltage.

Bellnix" DC-DC Converter

BST121 Series

Vout
REexT
TRIM § RLoad
GND
Figure 9
E.g. for voltage control Table 9
V V
Vout (V) cTRL (V)
RexT=0Q RexT=15kQ
0.7525 OPEN or 0.700 OPEN or 0.700
1.0 0.684 0.436
1.2 0.670 0.223
1.5 0.650 -0.097
1.8 0.630 -0.417
2.0 0.617 -0.631
2.5 0.584 -1.164
3.3 0.530 -2.017
5.0 0.417 -3.831
55 0.384 -4.364
Vout
TRIM § RLoad
GND %RTRIM
Figure 10
e.g. for adjustable resistance control Table 10

Approximate value of RTRIM
Vout (V) | RTrRiM [kQ] when using the resistor in THE
E96 line [kQJ*

0.7525 OPEN -

1.0 41.42 41.2

1.2 22.46 22.6

1.5 13.05 13.0

1.8 9.02 9.09

2.0 7.42 7.50

2.5 5.01 4.99

3.3 3.12 3.09

5.0 1.47 1.47

5.5 1.21 1.21

*There may be a slight difference in Vout value because of the
approximate values.
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High Efficiency Non-Ilsolated DC-DC Converter

Bellnix’ BST12L Series

7. Overheat protection
When the BST12L series is used under adverse condition, it will go into the overheat state and stop operating
automatically. When the temperature goes back to normal, it will recover itself. (Auto-reset).

8. Over current protection

The converter protects itself against over current and short circuits. When it goes into the over heat state, it will go
into the pulse-by-pulse and hick-up modes. When the over current state is released, the output voltage will go back
to normal. (Auto-reset). Please refrain from using the product for a long period of time under the over current or load
circuit conditions that could result in damaging the converter.

9. Temperature derating

Although the converter will operate in a wide range of temperatures, a cooling airflow will be required to release heat
when the ambient temp is high.

Please refer to Page 11 in regards to the temp. derating curve that will support the thermal design to use the
converter properly.

Measuring in the actual usage environment will be recommended for certain cooling. Especially, when the load in
the actual use is close to maximum value of the temp derating, the measurement is required. Make sure that the
parts temperatures do not exceed 120°C when used. Figure 11 shows the appropriate parts when measuring
temperatures.

Figure 13 to 21 show the max output current under the conditions of the designated environmental temperature and
air-cooling. The product is placed horizontally and the wind direction is as in Figure 12.

The air-cooling condition is 100LFM 0.5m/sec.

[Maximum output current]
The value of maximum output current under given conditions will be either 1) or 2), whichever the current value is
smaller.

1) Output current when the temperature of any parts reaches to 120°C

2) The official rated current value of the converter

[Measurement condition]
The temp. derating curve will be defined under the following conditions.
Board : Size 110 x 100mm, t1.6, 4 layers (Copper foil inner layer 70uF, outer layer 70uF)

10
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Bellnix®

High Efficiency Non-Ilsolated DC-DC Converter

BST121 Series

| Temp measurement part |

3 4 5
BST12L-0.7S10PDM

Temp measurement part |

Eﬂﬁj% e ——
2

3 4 5
BST12L-0.7S16PDM

| Temp measurement part |

L
s | I8

3 4 5
BST12L-0.7S25PDM

Figure 11. Temp measurement point

Airflow
1| e
R
2 3 4 5

Airflow

SEpps s
2 3 4 5

BST12L-0.7S25PDM

BST12L-0.7S10PDM, BST12L-0.7S16PDM

Figure 12. Temp derating air-cooling direction

Bellnix" DC-DC Converter

9-1. BST12L-0.7S10PDM Temp derating curve

12

10

(A)

Output Current : lo

2

0

Figure13

12

10

Output Current : lo (A)

2

0

777

NC(50LFM)
| 200 LFM
400 LFM

20 30 40 50 60 70 80 90

Ambient Temperature : Ta (°C)

BST12L-0.7S10PDM Vin=12.0V, Vo=5.0V

NC(50LFM)
| 200LFM
400 LFM

20 30 40 50 60 70 80 90

Ambient Temperature : Ta (°C)

Figure14 BST12L-0.7S10PDM Vin=12.0V, Vo=3.3V

12

10

Output Current : lo (A)

2

0

Figure15

NC(50LFM)
| 200 LFM
400 LFM

20 30 40 50 60 70 80 90
Ambient Temperature : Ta (°C)

BST12L-0.7S10PDM Vin=12.0V, Vo=1.0V
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High Efficiency Non-Ilsolated DC-DC Converter

Bellnix’ BST12L Series

9-2. BST12L-0.7S16PDM Temp derating curve 9-3. BST12L-0.7S25PDM Temp derating curve
18
16
30
14 AN
—~ 2 25 ‘\
< " 5 % — g
° 10 Z / —
5 8 E 15 NC(50LFM)
5 — o i
S o | Mg — S ol i —
2 4 | 400LFM g 400 LFM
3 5
2
0
0 20 30 40 50 60 70 80 90

20 30 40 50 60 70 80 90

Ambient Temperature : Ta (°C)
Ambient Temperature : Ta (°C)

Figure16 BST12L-0.7S16PDM Vin=12.0V, Vo=5.0V Figure19 BST12L-0.7S25PDM Vin=12.0V, Vo=5.0V
18
16 30
14 7
~ 1 < 2 —_—
- 2 20 —r N
2 10 E ™
5 8 E 15 NC(50LFM)-|
3 s ch(ggLLFFl\’/lv)lz— ‘; 10 |— 200 LFM+—
5 — =) 400 LFM
3 4 | 400LFM 3
= S ¢
° 2
0
0 20 30 40 50 60 70 80 90

20 30 40 50 60 70 80 90

Ambient Temperature : Ta (°C)
Ambient Temperature : Ta (°C)

Figure17 BST12L-0.7S16PDM Vin=12.0V, Vo=3.3V Figure20 BST12L-0.7S25PDM Vin=12.0V, V0=3.3V
18
16 30
14
< 12 < ® T
< : . PSS
o 10 =
2 =
5 8 E 15 NC(50LFM)
5 N o ]
R = R
3 4 — 400LFM g 400 LFM
8 5
2
0
0 20 30 40 50 60 70 80 90

20 30 40 50 60 70 80 90
Ambient Temperature : Ta (°C)

Figure18 BST12L-0.7S16PDM Vin=12.0V, Vo=1.0V Figure21 BST12L-0.7S25PDM Vin=12.0V, Vo=1.0V

Ambient Temperature : Ta (°C)
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High Efficiency Non-Ilsolated DC-DC Converter

Bellnix’ BST12L Series

10. Protection method of input power supply against reverse connection

The product is a non-isolated type between input and output and step down converter from a straight polarity to a
straight polarity. It will be damaged if input polarity is connected in reverse. When there is a possibility of reverse
connection, please add a protection circuit as in the below figure.

The below figure is an example of using fuse and diode. The power supply on the supply side should have enough

capacity to meltdown a fuse.

Fuse

° Vin Vout 7
SENSE
+ D1 Gi
o "™ O—1 ON/OFF TRIM 1 oo §Load

Vin Y :
/\ =il

M i

Figure 22

11. Over voltage protection (Example)
The product does not have over voltage protection built in.
When the product is damaged due to the short mode in the internal switch element, the DC input voltage will appear

in output as is. Therefore, just in case the over voltage mode will be damaged, please add the input shutoff circuit
as in the below figure.

Fuse

* * Vin Vout  —
SENSE
+ SCR Cin Gout Over voltage
- O— ON/OFF TRIM - detection [ < Load
Vin GND % —[ cireuit
/\ R1
Figure 23

*1 When the product is damaged due to the over voltage mode, the ON/OFF control will not

function.
*2 When there is ON/OFF control on the electrical supply side, over voltage protection circuit will

be used.
*3 The DC power supply on the electrical supply side should have enough capacity to meltdown

a fuse.
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12. Mounting conditions

The product may be soldered by the re-flow method. Make sure not to cause the product to vibrate during the
re-flow.

This product can not be soldered on by flow.

The re-flow temp profile is as follows (Figure 24).
The number of re-flow will be limited to twice.

A 20~40sec
—— Critical Zone
250 217 ~ 250°C
Ramp-down Rate
_ 6°C/sec max.
) 217 60~ 150sec—>
g 200
)
= 150 :
! Preheat Zone
! 60~180sec
\ Ramp-up Rate
3°C/sec max.
25 - o >
&——— Time 25°C to Peak — 8 > Time[sec]

8min max.

Figure 24. Re-flow temp profile lead-free product

13. About washing
The product can not be washed as a whole, although a non scrub flux is recommended.
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14. Precautions
For the safety of our customer, please follow all warnings and specifications which are stated below.

-This product is intended for use in general electronic appliances (office work machines, telecommunication
equipment, and measurement equipments). Do not use for medical equipments, nuclear power equipments, and
trains, etc. where the malfunction and damage of this product may directly cause harm to human life and/or property.
Please confirm when using except in general electronic equipment.

-For this product, serial and parallel operations are not possible.

-For mounting this product, please do not use connectors or sockets. The performance may not be fulfilled by the
effect of contacting resistors. Mount onto the PCB by soldering.

-This product has a built-in over current, short circuit protection, however long time usage in short circuit should be
avoided since this may cause failure to the product.

-This product may be damaged if used under nonstandard electric and environmental conditions such as the
temperature. Please be sure to always use within the standard conditions.

-Please refrain from using and storing the product where corrosive gas may be generated. Dust may cause
problems so store in a dust free environment.

-There is a possibility that the product may be damaged from static electricity. The workers should discharge all
static electricity before handling the product, and the work atmosphere should also have a static countermeasure.
-This product does not have a fuse built in. When abnormal, please connect a fuse into +input line as a protection of
over current. The electrical supply source should have enough capacity to be able to shut down a fuse.

-This product does have a built-in over voltage protection, however when the module malfunctions and over voltage
occur, the over voltage protection installed will not activate. Therefore, an over voltage protection circuit should
always be connected.

-No test certificate is attached to this product.

15. Warranty

The warranty period for this product is one year. If any defects occur in which our company’s design or production is
to blame during the period, we will either fix the product or trade with a new one, free of charge.

However, the warranty is voided if the product has been internally modified or adjusted.

The warranty covers only the stated products in this datasheet.

16. If you have any further technical questions for this product, please contact us.
E-mail: info@bellnix.com
http://www.bellnix.com
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