CINF APBF750-xx Series
750W, AC-DC Brick Converter

RoHS
c € Report Eg Report
EN62368-1 BS EN62368-1
e Ultra-wide 85 - 305VAC and 120 - 430VDC input e Military
voltage range ¢ Industrial control
e 750W, international standard full brick package e Data communication
e Integrated PFC & DC-DC converter e Network communication
e Typical efficiency up to 92%, PF value up to 0.99 e Server
e Output voltage adjustable +10% ¢ Vehicle access equipment
¢ Input under-voltage protection, over temperature e Airborne system access equipment
protection, output short circuit/over-voltage/ e Ship system access equipment

over-current protection

Integrated parallel current sharing, status indication,

remote control, auxiliary power supply, remote
compensation function
Designed to meet UL/IEC/EN62368, GB4943 standards

Selection Guide

o nominal Output Voltage | Efficiency at 230VAC Capacitive Load
Certification Part No. Output Power

and Current(Vo/lo) (%) Typ. (uF) Max.®
- APBF750-12 696W 12V/58A 90 5000
- APBF750-24 24V/31.2A 91 4000
- APBF750-28 28V/26.8A 91 3000
750W
EN/BS EN APBF750-48 48V/15.6A 92 1000
- APBF750-54 54V/13.9A 92 820

Note:
1. The product picture is for reference only. For details, please refer to the actual product.
2. *Under any steady-state conditions, the total power of the product should not exceed the rated power. When the output voltage is increased, the total output
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CINF

power cannot exceed the rated output power, when the output voltage is decreased, the output current cannot exceed the rated output current.

Specifications

Product
Specifications

Input
Specifications
®

Output
Specifications

Item

Input Voltage Range

Input Frequency

Input Current

Inrush Current

Power Factor

Input Under-voltage Prote

ction

Input Reverse Protection

Remote Control Switch

(ON/OFF)*

Hot Plug
Output Voltage Accuracy
Line Regulation

Load Regulation

Ripple & Noise@

Stand-by Power Consump

tion

Hold-up Time

Minimum Load®

Output Voltage Adjustable
(Trim)

Output Voltage Remote
(Sense)

Parallel (PC)

Operating Conditions

AC input
DCinput

T15VAC
230VAC
T15VAC
230VAC
T15VAC
230VAC

Under-voltage protection start

Under-voltage protection release

DCinput

Full load range
Rated load

10% -100% load
>

10% lo, 20MHz
bandwidth
(peak-to-peak

value)

Room temperature, 0% lo, 230VAC

input voltage

115/230VACinput(PFC capacitor 84

OuF)

External 12Q power

resistor

12v
24V
28V
48V
54v

PCto COM in parallel

APBF750-xx Series

Min. Typ.
85 --
120 --
47 --
-- 6.7
-- 3.6
-- 20
-- 40
PF=0.99
PF=0.96
60 --
75 --

Max.

305
430
63
10

75
85

undamaged.

left open, Power on

ON/OFF connect to AUX or
High-level (3-14VDC), Power off

Unavailable

-- +2
-- +0.5
-- +0.5
-- 180
-- 180
- 200
-- 340
-- 380

10 -

90 -

110

105

Unit

VAC
VDC
Hz

VAC

Reverse connection: No output voltage, product

ON/QFF connect to COM or Low-level (0-1VDC) or

%

mvV

ms

%

%Vo

Support direct parallel use, achieve 4+1
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General
Specifications

Current Staring Accuracy
Auxiliary Source Supply
(AUX)

I0G Status Indication®

Short Circuit Protection

Over-current Protection®

Over-voltage Protection

Over Temperature
Protection
Input -
Output
Isolation
Input - PE
Output - PE
Input -
Insulation Output
Resistance Input - PE
Output - PE

Al-Substrate Temperature
Storage Temperature

Storage Humidity

Soldering Temperature

Switch Frequency

Power Derating

Output >50% lo

[0=50mA

Normal output

Abnormal output

12VDC output

24VDC output

28VDC output

48VDC output

54VDC output

Over-temperature protection start
(Al-Substrate temperature)
Over-temperature protection

recovery

Electric Strength Test for Tmin.,

leakage current <5mA

Ta=25+5°C,
Relative humidity: <95%RH, non-co
ndensing Testing voltage: 500VDC

Non-condensing
Wave-soldering

Manual-welding

+50°C to +100°C
Al-Substrate (12V output)
Temperature +70°C to +100°C
(Other output)

Input voltage 85VAC - 150VAC

APBF750-xx Series

parallel redundancy

-- -- 5 %
10 - 14 v

I0G output low-level: 0~1V
I0G output high-level: 8~15V
Hiccup or turn off, self-recover
=2105% lo, self-recover
<20VDC (clamp, abnormal release and self
recovery)
<35VDC (clamp, abnormal release and self
recovery)
<35VDC (clamp, abnormal release and self
recovery)
<63VDC (clamp, abnormal release and self
recovery)
<70VDC (clamp, abnormal release and self

recovery)

>105°C, Locked-up

Power off, BOOST discharge, restart

3000 - -
VAC
2500 -- --
1500 -- --
100 - -
MQ
100 -- --
100 -- --
-40 - +100
°C
-40 - +100
- - 95 %RH
260 £ 5°C; time: 5-10s
360 +10°C; time: 3 - 5s
-- 130 -- kHz
0.88 - -
%/°C
0.67 -- -
0.43 - - %/VAC
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Safety Class
MTBF
Case Material

Dimension DIP

Mechanical

Weight DIP

Specifications

Cooling method

APBF750-xx Series

Altitude 2000m - 5000m 6.67 -- -- °C/Km
CLASS |
MIL-HDBK-217F@25°C >500,000 h

Aluminum substrate+black plastic, flame-retardant and heat-resistant (UL94V-0)

116.80 x 61.00 x 12.70mm

2609 (Typ.)

Conduction heat dissipation, it is necessary to ensure that the product aluminum

substrate surface temperature lower than 100°C.

Note: *The remote ON/OFF control pin voltage is referenced to the COM pin.
@ The above specifications are tested at the rated input voltage based on the recommend circuit 1.
@ The “Tip and barrel method” is used for ripple and noise test, please refer to AC-DC Converter Application Notes for specific information;

(® The product is able to work stably at load of 0% - 10%;

@ In the old version, when the power supply is normal, the 10G output is ‘pulse’.
(® Long-term overload power cannot exceed 1.1 times of rated output power.

Electromagnetic Compatibility (EMC)

CISPR32/EN55032 CLASS A

CE
CE102 GJB151B (See Fig. 2 for recommended circuit )
Emissions | RE CISPR32/EN55032 CLASS A
Harmonic current EN61000-3-2 CLASS A
THD EN61000-3-2 <8%
. ESD IEC/EN61000-4-2  Contact +6KV/Air +8KV perf. Criteria B
Electromagnetic
o RS IEC/EN61000-4-3  10V/m perf. Criteria A
Compatibility
EFT IEC/EN61000-4-4  +2KV perf. Criteria A
(EMC) Surge IEC/EN61000-4-5  Lineto line +1KV/line to PE 2KV | perf. Criteria A
Immunity | CS IEC/EN61000-4-6  10Vr.m.s perf. Criteria A
MS IEC/EN61000-4-8 10A/m perf. Criteria A
Voltage dip, short
interruption and voltage | IEC/EN61000-4-11 0%, 70% perf. Criteria B

variation

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

Characteristic Curve

Output Power Percentage (%)

Note:

ATemperqi‘ure Derating Curve

100 ———zi .
80 ___________ J:_ : -N G_'h.srs output
Input Voltage: ' !
51 85-305VAC N
120-430VDC :
of----—----—- N S
ol
L >
-40C 50°C 70C 100C

AL-Substrate Temperature (C)

Alnput Voltage Derating Curve A Alfitude Derating Curve

o S
) o
o)
& 100 - - | i g 100
E I I [ 80
| S — L8
g 60 Ambient Temperature:25°C E
> gof--—- S — L 5 40
o I [ 2
H | 1 o
s i i 5
5 > >
o 85 150 305 VAC 2 9
5 120 210 20V0C 3 2000 5000
o Input Voltage Altitude(m)
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APBF750-xx Series

1. with an AC input voltage between 85 - 150VAC/120 - 210VDC the output power must be derated as per the temperature derating curves;

2. The temperature derating curve is a typical test value, the working condition is heat sink with air cooling.

Efficlency Vs Output Load(Vin=230VAC)

Efficiency Vs Input Voltage (Full Load)

100 0T [ ]
54V 95 - 94v
95 - | 48V %0 - 48V
90 28V ~ 28V
12V R 85 12v
§ 8 ¢ 3 eof
S 80f _§ 75 L
% 75 g nf
£ 70 | 65
65 [ 60 -
60 55 |
55 [ 50 1 1 1 1
50 L I I L 10 30 50 70 90 100
85 s 150 230 2n 305 Output Current Percentage(%)
Input Voltage(VAC)
Additional Circuits Design Reference
i Lml I;_n\lrl\
re ACL) o Jizg_u_[}f@
ACRD o EG BCAT RS |C SEeTEG & U iy
LY L =
Tea  peen CYEPCX? © ~v oo APBF750-XX com (L0
o V| v “ Lemz ™ e oo
xo - —— out cal ool
p 2 {g’“é R +BC -BC
ﬂ N T W [ [
- +| [ECY] CYs)|
CD\GDTI TRL b_i m: ]
) ;‘Em — CY6)|
«~ 13
[pE + _HC2 LS: cw“ s
Fig. 1: Recommended circuit 1
Component Recommended value
F1 300VAC/15A, show-blow
VSR1/VSR2/VSR3 S14K350/6000A
RT1A/R1B/R1C/R1D/RTE/RTF 240KQ0/1206 (X capacitor leakage)
CX1/CX2/CX3 225K/310VAC
LCM1/LCM2 2mH, P/N: EFL2D-12-202 is recommended
GDT1® 800V/5KA (GDT)
EC1/EC2@ 470uF/450V (Electrolytic Capacitor)
ae 683K/630V
®le) 472K/630V
ae 683K/630V
TR1® 12-510Q (Recommended two Pak Heng 5W 43RF resistors in parallel )
CY3/CY4/CY7 Y2/472M/250VAC
CY5/CY6/CY8 Y2/222M/250VAC
CY9 Y2/102M/250VAC
L1/L2/L3/L4 K081/T3.5*1.5*2.35/G300+25%
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L5/L6

Lm1

Lm2

EC3/EC4/EC5/EC6/EC7/EC8®

C4/C50G

RL®

Note:

MFor lightning surge protection, isolation voltage test needs to be removed.

APBF750-xx Series

4x3.1x2.6/47Q/DCR 0.004Q Max (Suppressing high frequency beads,
recommended HCB403026-470Y of HUASUN)

12V

24V/28V/48V/54V
48V

12V/24V/28V/54V
12V
24V/28V
48V
54V
12V/24V/28V
48V/54V
12V
24V/28V
48V/54V

0.33uH/0.35m0OMax/80A
(Recommended RKR0415-R39M of CODACA)

short-circuit

0.55uH/0.65m0OMax/52A
(Recommended RKR0620-R55M of CODACA)

short-circuit
1000uF/16V/5600mA (Electrolytic Capacitor)
680uUF/35V/2900mA (Electrolytic Capacitor)
330uF/63V/1200mA (Electrolytic Capacitor)
330uF/100V/930mA (Electrolytic Capacitor)
106K/50V/1206
225K/100V/1206
150Q/3W (supports multiple resistors in parallel)
0.5KQ/3W (supports multiple resistors in parallel)
2KQ/3W (supports multiple resistors in parallel)

@C1, C2, ECT layout should be close to the +BC and -BC terminals, the routing loop as short as possible, C1, C2 are recommended to

use metallized polypropylene film capacitor or ceramic capacitor.

®In the actual layout of the power module, the absorption capacitors C3 and TR1 must be close to the power module. C3 is used to

filter out PFC start voltage spikes, which may damage the power module if not connected. TR1 is used to suppress the

starting inrush current, and the resistance power dissipation capacity should be paid attention to.

(@®EC3/EC4/EC5/EC6/ECT/EC8 are output filter electrolytic capacitor. It is recommended to use high frequency and low resistance

solid-state electrolytic capacitors, and the PCB layout should consider the flow equalization of each capacitor.

(®C4/C5 are ceramic capacitors, used for filtering high frequency noise .Not required if ripple noise is satisfied.

®RL is a resistor, can be multiple parallel, and the resistance value after parallel equivalence is the same as the recommended value

of RL.

Note 2: L1/L2/L3/L4 (P/N: 12020015), L5/L6 (P/N: 12040006), Lm2 (P/N: 12050555)
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APBF750-xx Series

Conducted Emission (CE102) Recommended Circuit

F1 Lml Lm2
Lo o—F—— AC(L) +Vo—mJ1Ji_E_LN\ J:I+I+_qu£l
F A " s el R | b e W L e
VSR% - 3| | s - F g [AUE
S \AAA _ AAA e |_FC
° oy & T e cfEcx?_ ) B APBF750-XX ot [oone
Les “lrorar | ove] Lomz e Do
= TEm | _TRIM
Lm4 i P . cy:g: c‘[:g:
T . e
2 2 15 R +BC BC
O Tl b [ [
~ +| EC1 — CTy
DT1 TR o 1
+| [Ece] —  CY§)|
N — 1
CEo> ezl =il
77 = =
Fig. 2: Recommended circuit 2
Component Recommended value
LCM3 20mH, P/N: EFLC2D-5-203 is recommended
Lm3/Lm4 2mH,P/N: EFLD2D-4-202 is recommended
Note: 1. The external circuit component parameters are the same as those of the above recommended circuit 1.
2.LCM3 (P/N: EFLC2D-5-203), Lm3/Lm4 (P/N: EFLD2D-4-202) .
Minimum Circuits Design Reference
[IRYE) X —’LmVl\ 1;3}2\ O
g Ao e £ 50 £ A ER B D“L
A o sORORC | soEoeey U
7 . aux |AUX
1 NAANAL pc |PC
Tex (YY) Texe APBF750-XX conr (—COM
m LeM ~ ON/OFF |__ON/OFF
106 |—10¢
TRy | TRIM
+s (IS
[ NG t s
BASE-
|5 R +BC  -BC
C3
| Cl
I
C2|
- 77
Fig. 3: Recommended circuit 3
Component Recommended value
LCM 2mH, P/N: EFL2D-12-202 is recommended

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

2. This peripheral is only suitable for testing conventional input and output characteristics and cannot meet the requirements of EMC

characteristics testing.

3.LCM (P/N: EFL2D-12-202).
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Dimensions and Recommended Layout

THIRD ANGLE PROJECTION @) £}

o5
2
S % — —4-03.50 [@0.138] ~13-21.50 [@0.059]
b4 T T T
g g} =] 8 ),r’ ..... 1 L/ 1T T I O
o - sl | -
£ Front View aH o ol i ol
| — (E £} I‘? T T T
Ys e eh]
Ao i
I I I I I i ] L
Top 'Vieﬂ: gnias
= (PGB Layout P
2 - ~116.80 [4.598] e 1 !
= 10670 4201 — .. 12-32.00 [@0.079] | J 1S
3 PE Bottom View é Fa
e g‘ [T - i FE ?
g 8N L EEEINE RN NN RN R NN |
2 2 E =} 2-92.50 [00.098]—
o8 Note: Grid 2.54*2.54mm
[T o
2 8 1 ]
o o™ b3
g 8 T Recommended screw length Pin-Out
B 2 > Pin Mark Pin Mark
5 «
= 2 .
= - 1 AC(LY/DC 9 AUX
g ; . 1 1 S 4,00 [0.157]-5.50 [0.217] (L)/DC(+)
° ——— Ii 7 - p———— o8 © pcB 2 |acmyoeo| 10 PC
e i _/ -PE 3 ~Vo 11 COM
-M3— 7 || 5.70[j0.224] 4.00 [0.157]
PEJ(H 100100039 -—J—Zx15=30.00 [1.181] 4 +Vo 12 ON/OFF
5 -5 13 -BC
Note: 6 +S 14 | .BC
Unit: mm(inch] -
Pin3, 4's diameter: 2.00[0.079] 7 Trim 15 R
Pin1, 2,5,6,7,8,9,10, 11, 12,13, 14, 15's diameter: 1.00[0.039] 8 10G

Pin diameter tolerances: = 0.10[ + 0.004]
General tolerances: + 0.50[+ 0.020]
Mounting hole screwing torque: Max 0.4 N + m

Note:
1. Ifthe product is not operated within the required load range, the product performance cannot be guaranteed to comply with all parameters in the

datasheet;
2. Unless otherwise specified, parameters in this datasheet were measured under the conditions of Ta=25°C, 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";
Our products shall be classified according to 1ISO14001 and related environmental laws and regulations, and shall be handled by qualified units.

o v~ W
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CINF APBF750-xx Series

APBF750-xx Series Power Supply

Application Manual
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1. Appearance Pin Definition

APBF750-xx Series

1.1. Appearance pin definition

Terminal name

Figure 1: Appearance pins

Terminal definition

AC(L)/DC(+) AC input L line/DC input +
AC(N)/DC(-) AC input N line/DCinput -
-Vo Output voltage negative
+Vo Output voltage positive
-S Output voltage negative end remote compensation
+S Output voltage positive and remote compensation
Trim Output voltage adjustable terminal
10G Output status indicating terminal
AUX Auxiliary power terminal for external signal
PC Modules run in parallel
ON/OFF Remote control switch
COM Output signal reference ground (connecting to -Vo internally )
-BC PFC output negative terminal
+BC PFC output positive terminal
R Surge current suppression resistor external terminal

2. Instructions For Use

2. 1. Input requirements

The AC input voltage and DC input voltage must be within the defined voltage range (refer to datasheet),
otherwise the power supply may not work properly or even malfunction. There is no fuse inside the power
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CINF APBF750-xx Series

module. For better protection, it is recommended that customers use a circuit breaker not greater than 15A.
To ensure the reliability of the product, hot plugging is prohibited.

2. 2. Output requirements

At any output voltage value, if the long-term normal operation, the maximum output current and power
must not exceed the rated value, and ensure that the aluminum substrate temperature does not exceed the
temperature derating curve requirements.

2. 3. Remote compensation (+5, -S terminals)

The +S/-S terminal is the output voltage sampling terminal. As shown in Figure 2, the +S and -S
terminals are respectively connected to the load terminal (Out+ and Out-) through twisted-pair signal cables
or differential signal cables (+S and -s) to compensate the line voltage drop between the module and the
load. It should be noted that the +5 and -S terminals must be connected to the load terminal through signal
cables before the module is powered on, otherwise the module will enter over-voltage protection; If the
remote compensation connection is not required, the +S and -5 terminals can be shorted to the output
positive and negative (+Vo and -Vo terminals) respectively.

Lml Lm2
] +Vo [—Y ™ Out+
Acw) T 1 LLLIH |
i S e i s
- ACQT) Vo 3 Oul-
AR | AU
oc —PC
COM
COM o’
APBF750-XX
OH/OFF —ONDFF
o [ 100
TR TR 1 % Jo
= ==y
L —jour cve| vl
EBASE ¢ Ot
1&% r  +BC -BC
= M= [k [k
e
+|[ECL —  cT9)
TRI [ — 1!
HEc] P ove)
| —
= Il
|52 — cv7||
| =
77

Figure 2: Schematic diagram of the remote compensation connection

2. 4. Output voltage adjustment (Trim terminal)

Trim terminal is the input end of the output voltage feedback signal. As shown in the wiring diagram in
the red box in Figure 3, the output voltage of the module can be adjusted within £10% of the rated output
voltage by connecting the external resistor R3 and sliding rheostat RZ. When the output voltage is higher
than the adjustable range, it may cause output over-voltage protection. When the output voltage increases,
reduce the output current to ensure that the maximum output power of the module stays within the
specified range. When the output voltage is lowered, the maximum output current remains unchanged.
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Lml Lm2

JACL) +Vo LLJ:[L T :TE 1 L[:]m_w ]
s NEREES

APBF750-XX

R0
1z R +BC -BC
3 [ [ [k
s
+| [ECY —  C¥
TRL [ — Il
| +]ecd £ cve
| [ I
4|IC2 ——  CV7|
| o i -

Figure 3: Schematic diagram of the output voltage regulation connection

+S
R2
Feedback i REF2.5V
TRIM
R1

S

Figure 4: Internal circuit diagram

Trim resistance calculation formula:

|28
Vo = 1’;{ -(R1+R2// R3+RZ)

RZ
Part No. R1 R2 R3 (Adjustable resistor)
APBF750-12 2.629kQ0 10kQ 56kQ) 0-2.9k0
APBF750-24 3.83kQ 33k0) 220kQ) 0-8.6k0
APBF750-28 2.35k0) 24kQ) 150kQ 0-6.4kQ)
APBF750-48 5.4862kQ 100kQ 750kQ) 0-23.2kQ)
APBF750-54 3.3kQ) 68k0) 510kQ 0-15.9kQ)

Note: R1, R2 are built-in resistors, and Vref is 2.5V of internal reference.

Output Voltage
Adjustable Range
10.8-13.2V
21.6-26.4V
25.2-30.8V
43.2-52.8V
48.6-59.4V
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CINF APBF750-xx Series

2. 5. Remote control switch (ON/OFF terminal)

Module built-in remote switch function. It can control the output on/off when the input voltage is on.
The wiring diagram is shown in Figure 5 below. AUX terminals can be used to supply power to ON/OFF
terminals. When the ON/QFF value is high, the power module shuts down the output. When external power
supply is used, the power supply voltage is 3~14V to the COM pin. If the remote switch function is not used
and the ON/QFF is suspended or the COM or low level (0~1VDC) is connected, the power module outputs

normally.
ATTX
K1
ON/OFF
Figure 5: Schematic diagram of remote switch connection
—1 AC(L) +Vo —
| — S b Part No. Recommended
ocs01 value
AUX q 1 . .
L DT T R1 10k0
ovorr [T B T Recommended
o] 0C501 OR-1008-TP-G-(GK) of
e Orient
_Er e e U (External DC 10-15V
| | I source)
Figure 5A
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|o00vs 2 100V 3 4 -5.000s 1.000s/ ik
A\ ¥ A\ T
\'mm \me"‘m"'
wa“ e e —- —

Figure 6: Output voltage diagram of ON/OFF function
(Channel 1 is the output voltage, channel 2 is the ON/OFF signal)

2. 6. Parallel operation (PC terminal)

The PC terminalis a parallel current sharing bus. Parallel-connect the PC and COM terminals of each
power module to equalize the output current between modules. At the output end of the power supply, the
output cable width and length of each module should be as consistent as possible, and the line impedance
should be as similar as possible. After the output filtering of a single module, a load bus is drawn from the
load end. After the output filtering, each module accesses the load bus nearby through the load line of the
same specification and length, and the mobility is optimal. Parallel operation connection is shown in Figure

7 below. Laboratory verification 4+1 parallel OK.
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AC (L) +Vo

MODULEI

AC (N

AC (L) +Vol | A

MODULE2

AC (N) s
e}

AC (L) Vol ]

MODULE3

AC (ND

[ lec
,_

LOAD

Figure 7: Diagram of parallel operation connection

2. 7. Auxiliary power supply for external signals (AUX terminal)

The AUX terminal output voltage ranges from 10-14VDC, and the maximum output current is 50mA. AUX

terminal reference position COM terminal. Do not short-circuit the AUX terminal to a terminal other than the

ON/QFF terminal. Otherwise, the power module may be damaged.

2. 8. 10G status indicator

The signal is the output signal of the module, and the reference ground is the COM terminal. By

monitoring the signal from I0G terminal to COM terminal, it can detect whether the working status of the
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power module is normal.lt is low when working normally and high when working abnormally. The following

figure shows the waveform of I0G and output voltage in the process of full-load short-circuit cutting.

100V 2 100V 3 4 -5.000s 1.000s¢ .
) L . ITF%@LHW&
|. ey (- e
Full lpad switching] short|circuift
Sy 3 =
- Short cirgqult

switching |full

T

Startup

Figure 8: |0G status indication waveform
(Channel 1 is the output voltage waveform, channel 2 is the IOG waveform)

Note: The normal output is "low", when a fault occurs, the output is "high".

2.9. Input under-voltage protection (UVP)

When the input voltage is lower than the under-voltage protection set value, the module output is
closed; When the input voltage is higher than the under-voltage protection power-on set value, the module
output is normal. The under-voltage protection has a return difference, that is, the shutdown setting value is
lower than the start-up setting value, so as to prevent the module from being affected by external

interference or the transient drop of input voltage when starting itself and working normally.

2.10. Output over-voltage protection (OVP)

This module has output clamp type output over-voltage protection function. When the output end of the
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module is over-voltage, the output voltage clamped at a fixed value or hiccup. After the fault is rectified, the

module output automatically recovers to normal.

2.11.  Qver-current/short circuit protection

This module is designed with over-current/short circuit protection circuit, which can withstand
over-current or short circuit at the output end. In short circuit state, the module is in belch state (200ms at
work, 2s at rest), as shown in Figure 9. In case of short circuit with load cutting, the module can enter the rest
state after constant current for 1s, as shown in Figure 9; After the over-current and short circuit faults are

eliminated, the module output automatically recovers to normal.

2004 2 20040 3 4 -5.000s 1.000s¢

110
o

I +r\]"\:ng oot o2 an a4
e RE—-SeEST t

i

i
Ul
n]
-
+
]
]
[
am
]
]

Gondtant

’ Comistant leurrent for 900ms
—

Rest for
H H p saimﬂ FT

Figure 9: Diagram of full-load short-circuit cutting waveform
(Channel 1 is the output voltage waveform, channel 2 is the output current waveform)

2.12. QOver-temperature protection

The module has built-in over-temperature protection circuit to prevent the module from being
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damaged due to excessive temperature rise such as overload and short circuit. When the temperature of the
aluminum substrate exceeds the over-temperature protection setting value, the output of the module
automatically shuts down. It needs to be powered off and reset to restore normal. Over-temperature
protection circuit adopts thermistor sampling, instant overheating may not protect in time, resulting in

product damage. Ensure good heat dissipation when using the product.

2.13.  Output power derating

When the input voltage is greater than 150VAC(210VDC), only need to derate according to the
temperature derating curve.

When the input voltage is lower than 150VAC(210VDC), the output power will be derated according to
the following input voltage derating curve after temperature derating;

The temperature derating curve is a typical test value, the working condition is heat sink with air cooling.

ATempercn‘ure Derating Curve

AInpuf Voltage Derating Curve A Altitude Derating Curve

0 100——— — S 100 - - 2 100
4 NI kel i I 1=

= 80f-—————————- =N S T2l I e 80
0 Input Voltage: ' ™ o ol : P 2 60
s gg - 85-305VAC = Ambllem‘ Tempero’rure}.zs C 9

= 120-430VDC S a0p - oo = s 0
R 1- 3 | | 3

= (- n = ] ] 3

3 - i . < > a

g_l -40°C 50°C 70C 100C o 85 150 305 VAC 5 0
(@) AL-Substrate Temperature ('C) 8 120 21|r?puf Voltage 430 VDC O Altitude(m)
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Figure 10: AL-Substrate temperature test point

Note: The test point of Al-Substrate temperature is the temperature of the center point of the substrate.
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2. 14. Peripheral layout recommendation

Figure 11: DEMO board physical drawing of recommended circuit 1

Top wiring Bottom wiring

Figure 12: PCB routing diagram of recommended circuit 1
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3. Test Waveform

3. 1. Switch ON/OFF

Test conditions: Tc=25°C, APBF750-48 products are tested based on recommended circuit 1,

EC1=840uF.

Y
) 00 - &
& -389.0ms 48,00 Y
O 42.00ms o000y |- 2 v
T { A431.0ms 248,00 ] ]
o0 v LT
,,,,,,,,,,,,, E%,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Bl
|
4 || [essw
p ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
rrrrrrrrr ms 351 261 ns =161 ms 361 ne 149 ms ne 24 449 s
Vin=85VAC Full load start (start delay 389ms)
o T o " =
[a] | ]
(]

Vin=115VAC Full load shutdown (31.1ms) Vin=230VAC Full load shutdown (21.4ms)

Note: The power OFF hold-up time is related to the EC capacitance, and can be adjusted with reference to the following

formula:

t_o&cM(Uf—Uf)
PO

U1=396VDC, U2=309VDC(, Po=750W (based on actual power output).
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3. 2. Dynamic response

Test conditions: Tc=25°C, APBF750-48 products are tested based on recommended circuit 1.

e

[E1Vpp: 1.47V.

EVp+: 7742 mV [E1Vp-: 695.8 mV
B B “CE

Vin-nor 10%-100% dynamic

el e e A e e

N o
[EVpp: 1.0584V

[E1Vp+: 5586 mv [EVp-: 499.8mV
B BH:ov ““E

Vin-min 10%-100% dynamic

3. 3. Qutputripple and noise

Test conditions: Tc=25°C, APBF750-28 products are tested based on recommended circuit 1.

Y
T

,,,,,,,

2
T

135.24mV
197.1TmV
EVp-;-1‘1’3.58mVr : . E\;p;:77.42;n;l‘ EVpp: 1911 mV. - !Vp 63.21mV ‘ !Vp 72.03mv 3 -;Vpp:135.2;4mV
B A “H = B BE:ov "H v HF

Vin-nor full load ripple noise

Vin-min full load ripple noise
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3.4. Conductive and radiation (EMI)

=

(1) Radiation (RE):

Safety specifications: CISPR32/EN55032 CLASS A

APBF750-xx Series

RE Tc=25°C, Vin=115VAC, Pout= 640W, based on DEMO board test

N* - E M' .‘meu
’ Wmh e [l E e, L ,,Jl el N
uu.‘M WWW i ) il
e i P
Ll oo -4 i o0 1@
—Flnt — Ve K Fgieigfie ol — o K Frequencylie
Suspected List Suspected List
Readin - Readin
Level Limit . Level Limit . .
Frequency Polarit Factor g 1BV | [dBvI Margin | Detect | Height | Angle | Pass/ Frequency - Factor el [@BuV/ | [dBuV/ Margin | Detect | Height | Angle | Pass/
olaril olari
[MHz] Y| Bl | [eBuv/ n:; m‘; [dB] or | [em] | deg | Fail [MHz] Y | 8] | dBuvs m“] m‘; [dB] or | [em] | deg | Fail
m] m]
332013 | Vertical | 2046 | 24.03 | 4449 | 50.00 | 551 PK | 100 | 138 | PAsS 96,6457 | Horizontal | 19.57 | 2202 | 4159 | 50.00 | 841 PK | 100 | 118 | PAss
459096 | Vertical | 2082 | 2316 | 4398 | 5000 | 602 | PK | 100 | 190 | PASS 114.8835 | Horizontal | 1832 | 2288 | 41.20 | 5000 | 880 | PK | 100 | 111 | PASS
100.4290 | Vertical | 2003 | 2682 | 4685 | 5000 | 315 | PK | 100 | 203 | PASS 133.8974 | Horizontal | 16.32 | 27.61 | 43.93 | 5000 | 607 | PK | 100 | 92 | PASS
Vertical waveform Horizontal waveform
_9Eo PN — _
RE Tc=25°C, Vin=230VAC, Pout=750W, based on DEMO board test
) .
L E YR s
o b W P
¥ MM " mww“'ww N ok
v T =
Wity W
‘KN 10M 6 ‘KN 0w 15
— Ut — Verica P Pt — Gl — e Fequanef
Suspected List Suspected List
Readin
Rl || o || Level | Limit ) )
Frequency Factor g Margin | Detect | Height [ Angle | Pass/ Frequency ; Factor 9 Margin | Detect | Height | Angle | Pass/
Polarity [0BRV/ | [dBLV/ MH Polaty | gy | rampyy | [9EMV/ | [9BIVE ) g d Fail
[MHz] [08] | [dBuV/ [dB] or | [em] | deg | Fail [MHz] [dB] | [dBy il il [dB] or | [om] eg ai
il m] m] i
2255546 | Horizordal | 1746 | 2621 | 4337 | 5000 | &83 | PK | 100 | 245 | PASS 528133 | Vertical | 2042 | 2356 | 4398 | 5000 [ 602 | Px | 100 | 196 [Pass
149.2249 | Horizontal | 1583 | 29.30 | 4493 | 5000 | 507 | PK | 100 | 239 | PASS 453275 | Vettical | 2086 | 2471 | 4557 | 5000 | 443 | PK | 100 | 242 | PASS
176.4846 | Horizontal | 16.79 | 2560 | 42.39 | 5000 | 7.61 | PK | 100 | 258 | PASS 951905 | Vertical | 1935 | 2363 | 4298 | 5000 | 7.02 | PK | 100 | 229 | PASS
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Vertical waveform Horizontal waveform

The test results meet CLASS A standards

(2) Conductive (CE):
Safety specifications: CISPR32/EN55032 CLASS A

CE Tc=25°C, Vin=115VAC, Pout= 640W, based on DEMO board test

100 100

Limi] 1. EN5p032-aP-Fiads 4 o, Limif 1: ENSR032-aP-
i Limif 2- EN5p032-AV-(iads 4 v o0 | LM 2: ENSBO32-AV-flasts
o 80
- -
e 70 ” 70
80 -
B N NN m N\
Ty
; S~ PU LV A b nsasd o T LANATTTT N
R I <0 IR E AN -
™ el M JUYCTIIN T T M
y, \ N
30 1
M AP o f \[ 1 j Ry i
1+ 20 — ] A
10 10
o
0.15 1 10 30 o5 B 10
Frequency Mz Erequency MHz
ID | Frequency | Probe | Cable | Atten. | Detector | Meter Read | Meas Level | Limit |LimitDist. ID | Frquency | Probe | Cable | Atten. | Detector | MetarRead | Meas Level | Limit |LimitDist.
11| 4707MHz | 05 02 100 | CAVG BT 474 60.0 126 T I7omE | 05 e 00 | CAVG v 3 e 8
10 | 48%5MHz | 05 0.2 100 | CAVG i e . 126 12 | 4a780MHz | 05 0z 100 | C_AVG 360 467 600 133
7| 473MHz | 05 0.2 100 | C_AVG Ll a3 500 2y 9 | 4683MHz | 05 02 100 | CAVG 359 4556 60.0 134
8 | 4T40MHz | 05 2 100 | CAVG 5 2 00 128 1| 4850MHz | 05 02 00 | QPeak 483 59.6 73.0 34
12| 4856MHz | 05 02 100 | CAVG i 459 i At 7 | 4e50MHz | 05 02 00 | CAVG 357 454 60.0 136
9 | 4644MHz 0.5 02 10.0 C_AVG 361 46.8 60.0 132 10 | 4.632MHz 05 02 10.0 C_AVG 356 46.2 60.0 138
1| 473MAz | 05 02 100 | QPeak 489 596 73.0 134 T AmE | 1% s 00 | CAVG 5 %52 500 38
2 | 4TaoMHz | 05 0.2 10.0 | QPeak 488 595 73.0 135 5 | i | B 5 00 | apeak 3 590 30 50
3| 464amMHz | 05 0.2 100 | QPeak 486 59.2 73.0 38 P T i3 00 | QPeak B2 EX) 730 a4
Lline N line
_9JEo P — —
CE Tc=25°C, Vin=230VAC, Pout=750W, based on DEMO board test
"% G 1 ENBp032-APFiads 1% T 1 ENSp032 AP Fiags
BV Limif 2: EN55032-AV-(lass B i Limif 2- EN5p032-hv-Glags H
80 20
80 80
o -
A 70 - &
] ]
60— o p &0
o A 7 ol j;L‘m' f i E—— N
1 T
f L | i gt
- I‘ﬂ L J[’ =T —\_/\//\'— © J\ J'tw f - e T . \/\"‘
/ Y J’\\ fI H Il “‘*MMJ»-.A*I[ o et —" \/\.(J ‘U /J H l W’N’ o)
30 [ 30 (=4t i s T i
WY 7 N ¥ Ty 1"\'\;%) K Y e
ik g 5 ) g i S
= ] a1 2 NN 2 = R A
10
10
o
o 0.15 1 10 30
0.15 1 10 30

Frequency MHz
Frequency MHz
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ID | Frequency | Probe Cable Atten. Detector | Meter Read | Meas Level Limit | Limit Dist. ID | Frequency | Probe Cable Atten. Detector | Meter Read | Meas Level Limit | Limit Dist.
1| 4836MHz 05 02 10.0 QPeak 440 547 56.0 13 1 |228.000kHz | 02 02 10.0 QPeak 50.6 61.0 62.5 1.5
8 | 4836MHz 05 02 10.0 C_AVG 334 41 46.0 19 2 | 4761MHzZ 05 02 10.0 QPeak 436 543 56.0 7
2 [228.000kHz | 0.2 02 10.0 QPeak 480 584 62.5 4.1 3 | 4761MHZ 05 02 10.0 QPeak 436 543 56.0 47
9 | 228.000kHz | 0.2 02 10.0 C_AVG 353 457 525 638 9 | 4761MHZ 05 02 10.0 C_AVG 33.0 437 46.0 23
3 | 567.000kHz | 02 02 10.0 QPeak 307 411 56.0 149 10 | 4761MHz 05 02 10.0 C_AVG 33.0 437 46.0 23
4 | 567.000kHz | 02 02 10.0 QPeak 307 411 56.0 149 8 |228.000kHz | 02 02 10.0 C_AVG a7 48.1 52.5 4.4
L line N line
At 230VAC input and full load, the test results meet the EN55032 CLASS B standard
Safety specifications: CE102 GJB151B
CE Tc=25°C, Vin=220VAC, Pout=750W, based on recommended circuit 2 test
dBuv dBuY
110y "oy
155‘\ 13&\
90 \\ 0} ™
\\“‘ o H\\\
2 B T
80} e 80) 1 2 e
— ~
i T~ T
70} T, 5 Y 70f B Fioieay
| 3
sol 5 80| i
50| 4 _ & sof . 3 .
a0 40
30 30
20} 20
10k - . o 1ol L Ll
0.01 .02 005 o1 02 05 1 2 10 MHz o1 0.02 005 01 02 05 1 10 MHz
o Frequency | Reading | Factor | Result Lewel Nargin Note
o Frequency |Reading | Factor | Result | Level | Margin Note (MHz) (dBuV) (dB) (dBu¥) | {dBuV) (dB)
(MHz) (dBul) (dB) | (dBuv) | (dBu¥) (dB) 1 0.0136 52.92 | 24.58 77.5 | 100.33 | 22.83 | Peak value
1 0. 0108 b2, 38 25, 09 TT7. 47 102, 33 24, 86 Peak value 2 0. 0296 B6. 88 2810 T7.99 93. BT 15. 58 Peak value
2 0.208 59. 02 21. 24 80. 26 94. 0% 13.79 Peak value 3 0. 046 41. 07 20.43 £1. 56 89. 74 28.18 Peak value
3 0.1108 37.1 20. 03 57.13 22.1 24. 97 Peak walue Note:Result=ReadingtFactar, Marzin=Lewvel-Result

Note:Result=ReadingtFactor, Margin=Level-Result

L line

N line

The test results meet the CE102 GJB151B standard
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4. Appearance Specifications

4. 1. Manufacturing data/dimensions

Length:

width:

Height:

Terminal length:

116.8mm =0.5mm

61.0mm «£0.5mm

12.7mm +£0.5mm

4. 17mm £0.5mm

Weight: 260g £10%g
THIRD ANGLE PROJECTION () -]
22
cs = /@350 100.138] ~13-01.50 [80.059]
(==} o o il I | | 1 T
~a e Pl | [
o 2 - 1 I ] 1 i I
= Front View P i "@‘ T ee 2 O
e 12[el o 8]
ey
I I I 1 10— T i 1?;‘(:':
"TUD'VEEN 1 .9 95
g + (PUB Layout PP
o 116.80 [4.598] — — N 7 1 T
= 106.70 [4.201] -2-02.00 (0.079] mEwan ] 3
s PE Bottom View % ¥
. i S & & ’Jfﬁ
g“' | 8 8 § B I R N A ) __._.-__d;___.__._-_,{.__
| oo
» _ s 2-@2.50 [00.098]
i o8 Note: Grid 2.54"2.54mm
=y | o
g8 1 . 4
o oo R .~ RU S 3 .
28 | Recommended screw length Pin-Out
z B g z Pin Mark Pin Mark
S I pi .
B 5 P4 = B 4.00[0.157)-550 [0.217) 1 ACILYDC(+)| 9 AUX
P | i ! =]
? IR ¥ — — &l o 2 |AC(NyYDC)| 10 PC
: [ ' I 2 e - v 11 com
i 3 -Vo
4-M3 /a-m.oo [raa.oasa]—/ |1 5.70|(0.224) 400[0.157]
PE 2x15=30.00 [1.181] 4 +Vo 12 ON/OFF
5 -5 13 -BC
Note: B8 +8 14 +BC
Unit: mm[inch] -
Pin3, 4's diameter: 2.00[0.079] 7 Trim 15 R
Pin1, 2,5,6,7,8,9, 10, 11, 12,13, 14, 15's diameter: 1.00[0.039] 8 0G

Pin diameter tolerances: + 0.10[+ 0.004]
General tolerances: +0.50[+ 0.020]
Mounting hole screwing torque: Max 0.4 N + m

Figure 13: Manufacturing data/size diagram
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4. 2. Installation and disassembly methods

Installation method: Place the heat sink on the aluminum base plate and fasten the heat sink to the

product using four screws.

Removing method: Use a tool to separate the four screws from the heat sink.

Maximum mounting hole tightening torque: 0.4N.m.

Figure 14: Product and heat sink installation and disassembly diagram
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Figure 15: Schematic diagram of the finished product after installation

4. 3. Cooling method

Surface heat sink O
Heat dissipation Natural cooling O
method Conduction heat dissipation |

In this document, "M" indicates selected, and "O" indicates not selected

Wind diledion/

61

49

Gravity direction

Figure 16: Thermal simulation diagram
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Thermal simulation conditions: heat sink height 22mm, thermal conductivity 180W/mK; The ambient
temperature is 25°C, and the prototype is in the state of maximum loss (90W).

The thermal simulation results: the surface temperature of aluminum substrate is less than 70°C.

For more details, please consult the our FAE.
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