AC/DC Converter ®
LBH150-13Bxx Series M O RN S U N

150W, AC-DC Brick Converter FEATURES

e Ultra-wide 85 - 305VAC and 120 - 430VDC input voltage range

@ Typical efficiency up to 92%, power factor up to 0.99

@ Infternational standard half brick package

e Compact size, high power density

® Over temperature protection, input reverse polarity
protection, output over-voltage/over-current/ short circuit

- protection

RoHS @ ® Designed to meet UL/IEC/EN62368 standards

LBH150-13Bxx series is a new generation product of Mornsun’s ulfra compact size and highly efficient green power converter. Itis a
standard half brick package size with ulfra-wide input volfage, high efficiency. high reliability and reinforced isolation. The products are safe
and reliable with good EMC performance, the safety specifications meet the internatfional UL/IEC/EN62368 standards. They are widely used
In swifching equipment, access equiprment, mobile communications, microwave communications, opfical fransmission, routers and other
areas of the communication, as well as electronics and mechanical equjpment efc. For harsh EMC environment, the application circuit in
the darasheet is sfrongly recommended.

Selection Guide

Part No. Output Power (W) No(r;:r&cclt(jrl:;ﬁ?(’rv \g;::r;ge Efﬁcien(c%/)?;rl ?OVAC Cap;slc::)i’rmz )I(..ocd
LBH150-13B12 12V/12.5A 92 4000
LBH150-13B24 24V /6.25A 92 1500
LBH150-13B28 150 28V/5.36A 92 1500
LBH150-13B48 48V/3.13A 92 470
LBH150-13B54 54V/2.78A 92 470

Note: The product picture is for reference only. For details, please refer to the actual product.

Input Specifications
tfem Operating Conditions Min. Typ. Max. Unit
AC input 85 -- 305 VAC
Input Voltage Range
DC input 120 - 430 VDC
Input Frequency 47 - 63 Hz
Power Factor* 50/60Hz, 115VAC/230VAC, Pout=150W 0.96 0.99 - -
115VAC - - 2
Input Current
230VAC - - 1 A
Inrush Current 230VAC, Ta=25C - - 30
THD* Ta=25C, Vin=115/230V, Pout=150W - 5 -- %

Under-voltage protection start

(Input voltage drops from high to low)
Input Under-voltage Protection VAC
Under-voltage protection start

75 - 85
(Input voltage rises from low to high)
Recommended External Input Fuse 3.15A/300V, slow-blow, required
Hot Plug Unavailable

Grounded Mode PE is required for aluminum substrate application

Note: *The power factor and THD test result are based on recommended circuit.

ltem Operating Conditions Min. Typ. Max. Unit
Output Voltage Accuracy - +2 -

Line Regulation Full load - 0.5 - %
Load Regulation -- 0.1 -

MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.



AC/DC Converter
LBH150-13Bxx Series

MORNSUN"

Ripple & Noise*

Temperature Coefficient
Stand-by Power Consumption
Minimum Load

Hold-up Time

Short Circuit Protection
Over-current Protection

Over-voltage Protection

No-load Output Of Auxiliary Source

Over Temperature Protection

ENA Remote Control ON/OFF

12v - 100 150
20MHz bandwidth 24V . 200 250
(peak-to-peak value) 28V _ 200 300 iy
Load at room temperature
>20% 48V - 300 400
54v - 300 400
- +0.02 - %/°C
- 2 4 W
0 - - %
- 8 - ms
Hiccup, continuous, self-recover
120% lo, self-recover after fault disappear
12VDC output <16VDC (Hiccup)
24VDC output <32VDC (Hiccup)
28VDC output <35VDC (Hiccup)
48VDC output <60VDC (Hiccup)
54VDC output <63VDC (Hiccup)
Maximum pulling current about 10mA, take HU- as 8 12 15 v

for reference ground (Internal resistor in series 1k Q)
Over-temperature protection start (Aluminum C
) 105 -- 115
substrate temperature) until power off

Over-temperature protection recovery Reset input
ENA connect to HU- , output is normal
Enable control pin

ENA disconnect to HU- , output turn off

Note: *The "parallel cable" method is used for ripple and noise test, please refer to AC-DC Converter Application Notes for specific information.

General Specifications
ltem

Input - Output
Isolation Input - PE
Output - PE

Input - Output
Insulation

Input - PE
Resistance P

Output - PE
Operating Temperature
Storage Temperature
Storage Humidity

Soldering Temperature

Power Derating

Safety Standard
Safety Class
MTBF

Operating Conditions Min. Typ. Max. Unit
3000 - -
ot gt @ - - e
1500 - -
100 - -
Test Voltage: 500VDC, Ta=25C 100 - - M@
100 - -
Al-Substrate femperature -40 - +100 .
-40 - +100
- - 95 %RH
Wave-soldering 260+ 5°C; fime: 5-10s
Manual-welding 360 = 10°C; time: 3 - 55
+90°C to +100°C (Al-Substrate temperature) 1.67 - - %/C
85VAC - 100VAC 1.33 - - %/VAC
Design refer to UL/IEC/EN62368-1
CLASS |

MIL-HDBK-217F@25°C =1000,000 h

Mechanical Specifications

Case Material
Dimension
Weight

Cooling Method

MORNSUN"

Horizontal package
Horizontal package

Black plastic, flame-retardant and heat-resistant (UL94V-0)
63.14 x 60.60 x 12.70mm

140g (Tfyp.)
Using from the Al-Substrate to additional heat radiation of the radiator cooling

MORNSUN Guangzhou Science & Technology Co., Ltd.
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AC/DC Converter ®
LBH150-13Bxx Series M O RN S U N
Electromagnetic Compatibility (EMC ) (Based on recommended circuit)*

CISPR32/EN55032 CLASS A

CE
- CE102GJB151B  (See Fig. 3 for recommended circuit )

Emissions
RE CISPR32/EN55032 CLASS A
Harmonics IEC/EN61000-3-2 perf. Criteria A
ESD IEC/EN61000-4-2 Contact +6KV/Air +8KV perf. Criteria B
RS IEC/EN61000-4-3 10V/m perf. Criteria A
EFT IEC/EN61000-4-4 2KV perf. Criteria B

Immunity Surge IEC/EN61000-4-5 line to line +2KV/line to PE 4KV perf. Criteria B
CS IEC/EN61000-4-6  10Vrm.s perf. Criteria A
Voltage dip, shorf interuption .~ /eNg1000-4-11 0%, 70% perf. Criteria B
and voltage variation

Note: *Except for CE102 of the CE, other EMC test results are based on recommended circuit 1, 2.

Instructions
1. ENA Remote Control Switch

The module has built-in ENA remote control switch function. This function can control ON/OFF of the output voltage when the input voltage
is turned on. Short circuit ENA and HU-, and the output voltage is normal; ENA disconnect to HU- , and the output voltage turn off. The wiring
diagram circuit is as follows:

{ENA

ENABLE _LT—““”
+ +
C2 C1
I I {HU-

2. Auxiliary Power Supply For External Signals ( AUX Terminal)
The module additionally provides 12V auxiliary source output, the reference ground is HU- and provides an auxiliary control power supply
for the primary side control circuit. No load voltage 8-15V (Internal resistor in series 1 kQ , maximmum pulling current about 10mA).

1KQ D
AUX 1
— N
= ZS
(o] ZD
HU-

Product Characteristic Curve

§ ATemperature Derating Curve % 4 nput Voltage Derating Curve § A Altitude Derating Curve
g;gg } e 8)100-——I I ..%_» 100—
(o - ————— +-—- =] —_——tt——_——————————— +- = 80
c -1 € 80 o]
O ¢ob-- Input Voltage:™ | 8 4ol Substrate Temperature: O 40
= 85-305VAC r o A010.90C 5
T 40f -~ 120-430VDC | --t- & aof--p--TRIOA = > 0

| | = | | [0)
2 P ¢ | | 3
8 I I o | | [e]
= P [ | I o
= l l [ - | | [ S5
oY » ] Lot o >
£ . 90 100 2 85 100 305 VAC 2o 2000 5000
= o =)
O  Substrate Temperature (C) 3 120 140 430 VDC o Aftitud

Input Voltage itude(m)

Note:
® With an AC input voltage between 85 - 100VAC/120 - 140VDC the output power must be derated as per the temperature derating curves;
@ This product is suitable for applications using natural air cooling; for applications in closed environment please consult Mornsun FAE.
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Product Test Waveform

1. Dynamic Response

Test conditions: Tc=25C, Vin= 230VAC, Vout=12V, 20MHz bandwidth. Products are tested based on recommended circuit and the "parallel
cable" method is used for test, output parallel 10uF electrolytic capacitor and TuF ceramic capacitor.

25% - 50% - 25%lo dynamic load

Tek prevu_ | 1= 2 I

; [4.00ms 25.0MS/s 7 ;
& 100my Ak # - u (T Ra 1M points 16.0mY
@& Mox 76.0mY
@& vin ~§0.0mV

2. Output Ripple And Start-up Waveform

Tek PreVu [

50% - 75% - 50%lo dynamic load

25.0MS/s 7

o0y e

[4.00ms
e s v

1M points 16.0mY

Max
Min

£3.0mYy
-80.0mYy

}_

Test conditions: Tc=25C, Vin= 230VAC, Vout=12V, 20MHz bandwidth. Products are tested based on recommended circuit and the "parallel
cable" method is used for test, output parallel 10uF electrolytic capacitor and TuF ceramic capacitor.

Tek PreVu [

Full load c.?u]’rpu’r ripple

2.5065/s s
1Mpoints

: . {2.00p
200mv_~N& @D 1004 T
Peak-Peak 47.2my

[2]) 2.4 4

3. Conductive Waveform
(1) Safety specifications: CISPR32/EN55032 CLASS A

Qu‘rpu’r voltage start-up wavgform

Tek PreVu [
[1,
[2 5
(@ coov [2) T 100ms T.00MS/s D
ol 1M points 8.90 v
(@ Rse Time 15.07ms )

Test conditions: Tc=25°C, Vin=115VAC, Pout=150W, products are tested based on recommmended circuit.

Range Number: 1

Range Number: 1

start Freq.: 0.150MHz Stop Freq.: 30.000MHz Freq. Step:

Trace 1: QPeak Trace 2: C_AVG Trace 3: -

Start Freq.: p 150MHz
- 4

Trace 1: QPeak

Stop Freq.: 30.000MHz Freq. Step:

Trace 2: C_AVG Trace 3: -

Bandwidth: Measurment Time: 10 ms Attenuator: 0dB Bandwidth: Measurment Time: 10 ms Attenuator: 0 dB
Antenna/Probe: LISN-8122 Cable: CE CABLE Amplifier/Atten.: ATT-10dB Antenna/Probe: LISN-8122 Cable: CE CABLE Ampilifier/Atten.: ATT-10dB
1% (T - ENBP032-PP-Flads 1% MGmi{ 1 ENSpg32RPia 7=
oy Limif 2: EN55032-AV-Clags 4 i Limi{ 2. EN5pU32-aV-¢lads 4 e
80 80 .
<= o "
e 70 - » 3
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Frequency Mz Frequency Mz

L line peak value and average value

MORNSUN"

N line peak value and average value
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AC/DC Converter MORNSUN®
LBH150-13Bxx Series

(2) Safety specifications: CE102 GJB151B

Test conditions: Tc=25°C, Vin=220VAC, Pout=150W, products are tested based on recommended circuit 3.

0.01 - 0.15MHz: RBW = 1kHz; 0.15 - 10MHz: RBW = 10kHz 0.01 - 0.15MHz: RBW = 1kHz; 0.15 - 10MHz: RBW = 10kHz
dBuV dBuV
1 1
CE102 Fig.14 220V relox 9B CE102 Fig.14 220V relax 9dB
\ 3
60j £0j
50 50|
. Peak
40 | ¥ Peak
| {
30|
20j 20
10) 10)
So1 0.02 0.05 01 02 05 1 2 10 MHz 0.01 0.02 0.05 01 02 05 1 2 10 MHz
S Frequency Reading Factor Result Level Margin o -~ Frequency Reading Factor Result Level Margin e
Of
(MHz) (dBuv) (dB) (dBuY) (@Buv) (dB) (MHz) (dBuy) (dB) (@Buv) (dBuY) (dB)
1 0.0476 63.99 21.59 85.58 89.44 3.86 Peak value 1 0.0443 65.29 20.77 86.06 89.97 391 Peak value
2 0.084 47.02 20.71 67.73 84.5 16.77 Peak value 2 0.0824 50.6 2036 70.96 84.67 13.71 Peak value
3 0.1064 40.87 20.51 61.38 82.45 21.07 Peak value 3 0.562 24.19 19.94 44.13 69 24.87 Peak value
Note: Result = Reading + Factor, Margin= Level- Result Note: Result = Reading + Factor, Margin= Level - Result
L line peak value N line peak value
7] ' . '
Additional Circuits Design Reference
. . .
1. Typical application
LBH150-13BXX
Fl 3 6 L1
[T — JL(+vin) ol . . . . . —YYY L, .
o L2 Kl |ENA
E 5 R1[ |R3 - Cs)+ ciy céf[+ciz C7 [+ ci3) co |t ci4 Load
frt 10 IN(-Vin) 04
2 T = r5| Re| BY|
ELI = cx1 4 [ o2 17
o ek
zZl N\o m —|Base Plate
NIN - U AUX HU+ HU-
GDT2 T 7
DTL L 3 5

e T T
et “HH

PE

ENABLE _\i_ J .
BC1| [BC2 o
Fig. 1: Recommended circuit 1
Required Component
Component Recommended value
F1 3.15A/300VAC, slow-blow
12 10mH/145m @, Max/3A
(recommend MORNSUN P/N: FL2D-30-103)
C1/C2 82uF/450V (C1+C2<200uf)*
CX1/CX2 105K/310VAC
12v 1000uF/16V (solid-state capacitor)
C5/C6/C7 24V/[28V 470uF/35V
48V/54V 220uF/63V

MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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12v 106K/1206/25V
C11/C12/C13/C14 24V/28V 105K/1206/50V
48V/54V 104K/1206/100V
R 12v 0415/0.39uH/30A
24V/[28V/48V/[54V 0415/0.8uH/15A
12v 1000uF/25V
c9 24V/28V 470uF/35V
48V/54V 220uF/63V
12v 1KQ /1206
24V 3.83KQ /1206
RS 28V 6.8KQ /1206
48V 20K Q /1206
54v 33KQ /1206
12v 1KQ /1206
R6 24V 3.83KQ /1206
28V/48V/54V NC
12v 1KQ /1206
R7 24V 3.83KQ /1206
28V/48V/54V NC

Note: @ *C1+C2 total value exceeds specifications, these is a risk of damage to the product;
@ R5/R6/R7 can be replaced by a single 2W plug-in wind-wound resistor with the same resistance as R5/R6/R7 after parallel

equivalence.
EMC Component
Component Recommended value

RV1/RV2 S14K300/4500A

RV3 $14K350/4500A
GDT1 3.6KV/3KA
GDT12 300V/1KA
R1/R2/R3/R4 2MQ /1206

CY1/CY2/CY3/CY4/CY5/CY7/CY8 Y1/102M/400VAC
BC1/BC2/BC3/BC4 47 @ /100MHz (Magnetic bead)

C15/C16 683K/1210

! 2 Filter FC-LO4QB LBH150-13BXX
GDT2
[T . 4 & rervim e 2288
o ik
Lo [F10 M2 T QL Ci JLCEL chi CLLC‘i
o= I_: .o 0] I,
frmd £ ! r5|RS|R7
i e LTI F
i ° h ” —|Base Plate
BRL ! T AUX HU+ HU-
GDT3 l T T T
1 2 = BC4| 3 5 4
_ CYTCY o ,_I I_‘
I: /?];7 Cc135 :;lu;
ENABLE S 1 i
CYs CY5 cY7
BCY| BC2 IBC3
PE
Fig. 2: Recommended circuit 2
MORNSUN?® MORNSUN Guangzhou Science & Technology Co., Ltd.
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AC/DC Converter M O RN S U N®

LBH150-13Bxx Series

Component Recommended value
CX1 105K/310VAC
CX2 225K/310VAC
LCM1 5mH
LCM2 100uH
Filter: FC-LO4QB* GDT2/GDT3 90V/500A/3216
CY9/CY10 Y1/222M/400VAC
C3 Y2/103M/300VAC

Note:
1. The external circuit component parameters are the same as those of the above recommended circuit 1;

2. *Filter: FC-LO4QB is preferred, the effect of the self-built circuit is greatly affected by magnetic material and layout.

2. Conducted emission (CE102) recommended circuit

Filter FC-LO4QB LBHI150-13BXX
GDT2
e 1
= JL(+Vin) o} YV
LoM3 9,
YIU A
e T et Lo 1o ' csl+ e colteia| edlren col+cia I oadl
L. N (- Viny 0a
- = &3 Re| &7
Y R X2 o2
I8 { {Base Plate
| AUX HU+ HU-
GDT3 T
1 By 305 )
crs FYT cz _li |_‘
PE_ >

7 =

E “ ;”_‘

ct6 ,_| |_<

ENABLE £ L
cvg cvs cv7

PE

Fig. 3: Recommended circuit 3

Recommended value
105K/310VAC

225K/310VAC

2mH/Min; 2A (recommend MORNSUN P/N:
LX1/Lx2 FD2D-20-202)
LCM3 5.6mH/Min: 2A (recommend MORNSUN P/N:
FL2D-20-562)

LCM1 5mH

LCM2 100uH
GDT2/GDT3 90V/500A/3216

CY9/CY10 Y1/222M/400VAC
C3 Y2/103M/300VAC

Component
CX1
CX2

Filter: FC-LO4AQB

Note:
1. The external circuit component parameters are the same as those of the above recommended circuit 1;

2. P/N: FC-L0O4QB (MORNSUN) is preferred, the effect of the self-built circuit is greatly affected by magnetic material and layout.

3. For additional information please refer to application notes on www.mornsun-power.com

MORNSUN Guangzhou Science & Technology Co., Ltd.
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AC/DC Converter M O RN S U N®

LBH150-13Bxx Series

Dimensions and Recommended Layout

THIRD ANGLE PROJECTION {@ £

28 23
o] (=R
=} A 3 4-@3.50 [@0.138]
- ©
ur I /T
‘\ Front View ” - 1 I 8-@1.50
[ IE Emmnm [@0.059]
il I 1 0oy
1 B 1
| |
1 9 1
T p Viey
AR IREERERERE o  Cyolit) | sl 2-@2.00
60.60 [2.386] I } [@0.079]
- 48.26 [1.900] — . 7 i
X Mounting hole 4-M3 1 c 1
- : & | 22150 100059] | |
* =3 5 ! 6 4 L__ 0 B N __‘I
2 \
i ey £ 74 =) Note: Grid 2.54*2.54
s §§ S, jg‘“’ 4 ! § ote: Gri mm
Iocx g S 77307@“@7 8| e—1—1 2= Recommended screw length
Sl m e 8 ) N ©
Igum |~ = \ 9 =
mn T o © q
‘ 1 i 10 \Hgg—gﬂ
==
a o
‘ o@ - 2
8-@1.00 [@0.039]
Note:
Unit: mm[inch]
Pin1, 2, 3, 4, 5, 8, 9, 10's diameter: 1.00[0.039]
Pin6, 7's diameter: 1.50[0.059]
Pin diameter tolerances: +0.10[+ 0.004]
General tolerances: + 0.50[ +£0.020]
Mounting hole screwing torque: Max 0.4 N = m
Pin description
1 NC Open 6 +Vo Positive DC output
2 NC Open 7 -Vo Negative DC output
Output of auxiliary source, . : : - .
3 AUX P v 8 L+Vin) | AC input Line/Positive DC input
reference HU-
Keep the capacitor voltage . }
4 HU P pac 9 9 ENA Switch enable pin
negative
Keep the capacitor voltage . AC input Neutral/Negative DC
5 HU+ P po o 10 NG-Vin) put Neutral/Neg
positive input

Note:

1. For additional information on Product Packaging please refer to www.mornsun-power.com. Packaging bag number: 58200069;

2. If the product is not operated within the required load range, the product performance cannot be guaranteed to comply with all
parameters in the datasheet;
Unless otherwise specified, parameters in this datasheet were measured under the conditions of Ta=25C , humidity<75% with nominal
input voltage and rated output load;
All index testing methods in this datasheet are based on our company corporate standards;
We can provide product customization service, please contact our technicians directly for specific information;
Products are related to laws and regulations: see "Features' and "EMC";
If product involves multi-brand materials and there are differences in color etc, please refer to the standards of each manufacturer.
Our products shall be classified according to 1ISO14001 and related environmental laws and regulations, and shall be handled by
qualified units.

@

® N O oA

Mornsun Guangzhou Science & Technology Co., Lid.

Address: No. 5, Kehui St. 1, Kehui Development Center, Science Ave., Guangzhou Science City, Huangpu District, Guangzhou, P. R. China
Tel: 86-20-38601850 Fax: 86-20-38601272 E-mail: info@mornsun.cn WWW.mornsun-power.com
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