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Bright Power Semiconductor

BP560X System Application

Notes
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Patent application number in China:CN201310218482;
Patent application number in America :14-039072
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Effect =1 Bright Power Semiconductor

BP3316D+BP5609 (36V/430mA)

Hean 34. W 34. T (Max) 34. W(Hin) AIED Mean 3.2V 34. 2V (Max) 34.2V(Min)

AED
B: @& RMS 34. W 34. 7V (Max) 34. W (Min) B: @& RMS 34. 2V 34. 2V (Max) 34.2V(Hin)
C:@® Peak-Peak 212mA 212mA (Max) 212nA(Min) C:@&® Peak-Peak 37. 5mA 37. 5mA (Max) 37.5nA(Min)
D:@® RHS 428mA 428mA (Max) 428mA(Min) | D:@® RMS 421mA 421mA (Max) 421nA(Hin) |
41=5.00ms  1/4t=200Hz [ 4 ] DC 4t=5.00ns  1/4t=200Hz Edge =~ &0 DC 448nA
= 10.0V BW 2. 50.0v BW 3: 200V B I: 10.0v BW 2: 50.0vV BW 3: 200V BW

Dc"m Proty
Enp ty Enpty
£ 5MS

atroy £
AAOY

After the current loop is closed, the current and voltage on the LED are DC

The voltage ripple will be superimposed on the MOSFET
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Overview of the BP5602 high PF and non - strobe solution

S, t ¢ high efficiency
e o &f: # Suitable for a variety of
li .| single-stage APFC circuit
2 E& e Peripheral components are
BP5602 simple
vC
00"
aD
NC

AY|
/1

— | The magnetic components are
not required

¢\Wide range of output voltages

¢+ eWide range of output current

¢ Under-voltage protection of

% Chip power supply
¢ Over-temperature protection

2 8 B B
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BP560X Pin-Out & Applications

—

(

cow | O | ]Cs cow | O [ 1Cs w0 — B
N[ =W [Jcs N[ =W [Jcs o
=5 T =iy wh g P
D[] < X & [JLeD D[] X X & [JLeD \©
MR- <X S vee ] mi
we[] < <" [Juwp we[] < <N
Part No. MOS Package lo(max)
BP5609 External SOT23-6 Depending on the
MOS temperature
BP5601 100V/0.2o0hm SOP-8 220mA
BP5602 200V/0.50hm SOP-8 220mA

e The maximum output current, and the output capacitor capacity depend on chip cooling
conditions

e The above data test conditions for the output capacitor select 1uF / mA, the chip
temperature control in 50 °C or less
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Typical Applications / Overview 1265 " Brivii Power Somiconductor

BP5609 Typical Applications (vo=36V;lo=440mA)
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BP5602 Typical Applications (vo=76V;l0=220mA)
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BP3316D+BP5609 (36V/430mA)

Linear adjustment rate of Full load 422 Load regulation in 220Vac
11 424 &
< g 421
[E| 422 =
- )

[

£ 420 ,/ 5 420 \
= / -
3 418 3 419
o L~ |=B8pPss0daa - N 4 == BP5609AA
2 416 2 \ /
o
5 5 418 . ——
O 214 o

80 130 180 230 280 417

Input voltage “Va 20 25 30 35 40

output voltage "V

- PF
#,##O_);[Re24](#,§§ﬂf'encv of Full load é o
2! /T N 098 e
32 #,##0_);[Re23](#,#40) N :
| 0.97 \
@ : 0.96
B ##40_);[Re22](#,##0) w
c a 0.95
2 #,8##0_):[Re21](#,##0) == BP5602-BRE17# 0.94 AN = BP5609AA
9 / BPS609AA 0.93
= ###0_);[Re20](#,440) 0.92
o 0.91
#,#4#0_);[Rel9](#,#4£0) 0.9
80 130 180 230 280 80 130 180 230 280
Input voltageZ“VC Input voltageZ“VLC

eno-affect to the linear load regulation,and PF / THD; efficiency decreased by about 2
percentage points ,
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Selection of pre-output capacitor

e According to the output current, it is recommended to select the
pre-output capacitor of 1TuF / mA

Capacitance is too large,when from open or normal work to short-circuit it
is more likely to burn, and it is not helpful to the system efficiency

e The pre-output capacitor is larger, the ripple amplitude is lower, the
temperature of chip is lower

e The per-input capacitance is larger, the efficiency of the system loss
with the BP560X is lower
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Bright Power Semiconductor

Power Loss VS Output Cap

=
K

)
=

/

B316D

Input power lossBW3

[
|

o
¥

o

0 200 400 600 800 1000 1200 1400

The output capacitor(uF)

e BP3316D + BP5609 36V / 430mA, the output capacitor 440uF, the loss of
about 2 to 3% efficiency
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Bright Power Semiconductor

Output 40V 235mA, the relationship between input electrolysis and output ripple

Output ripple (Ip-p/Imean)

120Vac (%) 220Vac (%)

Input electrolysis VS output ripple

- Electrolytic capacitors
10 play an important role
. in the size of the
: output ripple
0 150 330 440 660
—— 120V 17.5 9.2 5.2 3.3

220V 10.8 7.2 4.9 | 2.6 www.bpsemi.com
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Bright Power Semiconductor

Other way to removal ripple spikes

1. In the external MOS between G and ground series resistance or
capacitance, it had no effect in ripple spikes

Rl

= L Van > Comment: 51K
- C1
‘ + U2
e T~ o
1GATE CS 6
BP3609
f 1 GND COMPs
. _ IVCC  NC4 4
= G2 )
e TJ;. TuF/16V
4. TuF/ 25V
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Bright Power Semiconductor

3. From the external MOS G pole leads feedback to the IC's CS pin, it has no
effect in the ripple peak

—_— L Viet ¢ 1 —

Win- & —
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Bright Power Semiconductor

3. From the IC's COMP pin leads to a feedback to the CS pin, it had
elimination of the role of the peak ripple. But, easy to damage the IC and
external MOS.

Rl
= RS Compent: 31
—— ci
e bkl
i oy .: ");
GAIE 5 &
EP360%
Lt
wer e
dl Ll R e 4 __’:5
T ) T 4. 7uFr1
4
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The output current waveform after from the IC's COMP
pin leads to feedback

| "“ TELEDYNE LECROY

Everywhereyoulook™

54
-12.4 msgs [c4]oC
10.0 mA/div 10.0 ms/div fF1E 2453 mA
-245.8 mA 10.0MS 100 MS/s TiE iE

---- 26448 mA

---- 236.64 mA

Ay -27.92 mA|
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Pre-APFC'S capacitor parameters requirements

e Pre-APFC'S COMP capacitor capacitance should not be greater than 1uF,
otherwise the LED will flash
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Bright Power Semiconductor

Start resistor and VCC capacitor selection

e The starting resistor is selected according to the output LED voltage and
should be calculated with the minimum LED voltage

Rsrarr = (Vigp —16V7)*1000

e VCC capacitor is recommended to select 4.7uF / 25V,

Due to the voltage coefficient of the chip capacitors, electrolytic capacitors
are recommended

COMP capacitor selection

e COMP capacitor is recommended to select 4.7uF / 16V (0805)
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Bright Power Semiconductor

CS Resistor Selection
According to the output LED average current to select CS resisitor

0.2V
lout

In the calculation of the results, increasing the CS resistor can further reduce
the output ripple, but will lose efficiency, increase the temperature.

Res =

MOS MOS
Recs=0.8R temperature=53.6 Rcs=1.5R temperature=78.3
Peak current 464mA Peak current 78mA
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=& Bright Power Semiconductor

Repeated switch

Repeated switch does not appear repeatedly start phenomenon

(J200ns 0. 0000s

Vcc

2 I
f J’ T
: i
: |

, \ f. & \

o T | - * _ o ) N,
A:@ED Maximum -43. mV 7. 61V (Max) -43. MY {Min)
B:@&® Peak-Peak 1.8 2. 81V (Max) 312n¥{Hin)
G: Mean 21. 1V 28. 2V (Max) 13.6Y(Min)
D:®&® Mean 8. 06mA 191mA (Max) 4. 18nA{Hin)

at=—416ns  1/4t=2. 40Hz Edge @5 D 368nA
BW?2: 10.0V BW A BH

D kew/DCTMQ DCTMQ

ofs 10. 2¥jofs -9. 00Vjofs -35. 6Vjofs =724mA

20

OStop 1/ 1 E3 95%
. . | L

x5

i

e

DC

L A HH
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Bright Power Semiconductor

Open circuit protection

LED normal

200ms —-44. 000ns

OStop 1/

- open - normal; system can be automatically restored

1 B3 95%

21

A . T T T 5;«.;’"
MLLLLLULLELLLUEE LG L ety it M,ésg/f”t'\ 1mﬂm’§ﬁ T
| R —— T e i i
Vo F &
. i i : ' T
s —— e 8 4%%.1,.._:f_-f-::_.'_._.,_‘ osysepairo s
lo : A\ 4 ' '
A:@ED Haximum 3. 20V 3. 20V {Hax) 3.20V{Hin)
B:@&® Peak-Peak 3. 43V 3. 43V (Hax) 3. 43V(Hin)
G Mean 42. 42. IV (Max) 42. W {Hin)
D:®E® Mean 1. 4mA '?1._4mA {(Max) 71. 4nA{Min) Eﬁﬁ
t=-416ms 1/41=2. 40Hz Edge _ fﬁ:@ ~v__[)c 530mA
DCTM l CIMO Incum [ncsoiz ' ‘
fiy's 22. NIaV 45 4V|aY 90. 8v|aAV 2. 274
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Bright Power Semiconductor

Short circuit protection

e LED normal - short circuit - normal; the system can be automatically restored

[1200ns —704. 00ns [3Ready g3 95% [
N A
; =

---------------------------------Ir---'--------------------- ------------------------------------------------------------------ Dc-'“Q

| o

Vcc o
20MHz

10:1

A-ED Haximum 23. 7V 23. 7V (Max) 23. V{Hin)

B:@ Peak-Peak 12. 5V 12. 59 (Hax) 12. 19 (Hin) i

C: Mean -625mY 3. 63V (Max) -625nV{Min)

D:&® Hean 8. 59mA 37. OmA (Hax) 8. 59nA(Hin) T—
at=—416ns  1/4t=2. 40Hz Edge & @B  DC 21. 2v |
1= 20.0¥ BW 2: 10.0v BW
DCIMY DeskewDC1HQ DCTHQ DC509 (/2)

AV 0. 8V/aV 45. 4V|aY 90. YAV 2. 274
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Bright Power Semiconductor

Short circuit protection

eShort circuit, BP560X does not move, the pre-circuit into the short-circuit

protection

Vcc

Vo

lo

[500ns -560. 00ns Roll [JStop 1/ 188971
T - ; - ; ; CH2
) __[ | ! —
: _ : | T 1=}
n : J"‘" rj ,/*%_ f,,»{*“"". | - | pe— 5;,,”'“. _ _,f’—- ‘ ! ¥ e PN m==
1 AR S DC1MQ
- i f ' E : : ' f : 20MHz
i : . | : : . | : sl
10:1
| T SN SN S NN NN SN U O N | RE
A:ED Maximum 30. 4V 30. 4V (Hax) 30. 4V(Min)
B: @ Maxinum 5. 71V 5. 71V {(Hax) 5. 71V{Hin) ﬁ
C:&5 Maximum 275nY 275mY (Max) 275nY (Min)
D:E&®» Maxinum 35. OmA 35. OmA (Hax) 35.OmA(Hin) T—
Edge G DC 22.8vy | ———
L0V BW 2: 5.00vV BW 4: 500mA BW
DCTMQ DCTMQ DC509 (/2
93. VAV 23. 4ViaY 93. VAV 2. 34A
1:0.00000Hz 20kS 100k points RTC:2014/06/13 09:26:18

23

www.bpsemi.com



. . . \ﬁ" L5 F R RR TR F)
Conslderatlons Of DeSIQH gaj Brig?lt Power Semiconductor

Short circuit protection

eFrom the open circuit or normal work to short circuit, all the energy of the output capacitor transferred to
the MOS tube, if not instantly distributed heat, will burn the MOS , the higher the output voltage, the
greater the output capacitance, the more easily burned

[2200ns  —1. 1640s CIStop 1/ 1 E31008
[0500ms —60. 000ms Roll OJStop @@ 1/ 1 E3100% g ‘
2 b - ST |
‘ cS g |
: I
4 - 4 |
|
AZ&D Maxinun 88. 6V 88. 6V (Hax) 88.6V(Hin) A: @B Naxinun 91.8Y o1 8 (R0 91.8V.Min)
B:@® Max imunm 4820V 4820V (Max) 4820V (Min) g:ﬂ Rcim I8 }62;82:23 }623355113
C @B Peak-Peak 1.25¥ 1. 25¥ (Max) 1. 25¥ (Hin) RE - gy 128 Jogoy i P
D:@®® Maxinum 806mA 806nA (Max) 806mA (Min) . ax1aun ™ i cﬁ‘; e 2'50A
i 2. 90A — 8e i e -
Aol DCIMY
Sl

20.00000Hz  20KS 100k points  RTC:2014/047 RTC:2014/04/

Short circuit , undamaged waveform  Short-circuit, damaged waveform
eDo not recommend customers to repeatedly short-circuit LED experiment; if customers
have short-circuit test requirements, it is recommended 5609 + large package MOS, to

ensure that MOS will not burn
e If short circuit is required, a 10V regulator can be added to GATE and GND to prevent
overvoltage failures at the Gate and CS pins. But still need a larger MOS tube to

withstand the release of the output capacitor energy.
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Bright Power Semiconductor
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