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1.1 Supported Model Features 2=

Mods| Supported

Circuit Start O
VCC UVLO O
VCC OVP —

Switching Frequency Hopping Function =
Burst Operation

O O

Frequency Reduction Operation
Burst Frequency Setting =
Over Current Limiter

AC Voltage Compensation Function
L.E.B(Leading Edge Blanking) Function
SOURCE Pin Short Protection Function -
SOURCE Pin Open Protection =

Output Over Load Protection Function =
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Electrical Characteristics — continued

1.2.1 Characteristics of the Model

Parameater Symbol I Vin Srec ?cau’ons e { Unit | Conditions
[Circuit Current]
Ves=20W
Circuit Current (ON) ¥ lone - 200 1450 HA (at pulse operation}
(BM2PD161-Z)
V=20V
Circuit Current (ON) 1 lows - 850 10540 HA (at pulse operation)
(BM2PD381-7)
Circuit Current (ON) 2 fonz 150 300 450 HA Vre=0.3V
VCC UVLO Voltage 1 Vot 12.50 13.50 1450 v VCC rise
VCC UVLO Voltage 2 Vuuioz 7.50 8.20 8.90 v VCC fall
VCC UVLO Hysteresis VLo - 5.30 - v Vuvioz=Vonor-Vuwoz
VCC OVP Voltage 1 Vow_-i 26.0 275 28.0 v VCCrise—
VCC OVP Voltage 2 Vowez 220 235 250 W VCC fall
VCC OVP Hysteresis \onEa - 4£ - \ Vo_vn=’\low1-\.fowz
VCC Recharge Start Voltage Vens 7.70 8.70 870 v
VCC Recharge Stop Voltage Veree 12.00 13.00 14.00 v
Lateh Mask Time tosren 5-(] 1(;3 IS-D us
Thermal Shutdown Temperature 1 Teos 120 145 170 G Contral IC, temperaturs nise
Thermal Shutdown Temperature 2 Teoz o0 115 140 c Control IC, temperature fall
= -
Oscillation Frequency 1 Faw 60 85 70 kHz Vre=2.00V
Oscillation Fﬁueﬂg 2 fm: 20 2-5 g} k-HZ VE—U.M ')
Freguency Hopping Width 1 foeLt - 4.0 - kiHz Ves=20V
Hopping Fluctuation Frequency foH 75 125 175 Hz
FAD.J Source Current lesT 0.20 1.00 1.20 A FADJ=0.0V
FADJ Comparator Voltage Vst 1-13 1.20 1.27 v
FADJ Max Burst Freguency e = 0833 = bz | Coap=1000 o=
Soft Start Time 1 tas1 0.30 0.50 0.70 ms
/ Soft Start Time 2 tas2 0.60 1.00 1.40 ms
Soft Start Time 3 tas3 1.20 2.00 2.80 ms
Soft Start Time 4 ta5e 4.80 8.00 1.20 ms
Maximum Duty Dusnx 68.0 75.0 a2.0 %
Minimum ON Time tan 150 400 650 ns
FB Pin Pull-Up Resistance Rre 23 30 ar Lo}
AFB / ASOURCE Gain Gain 3.00 4.00 7.00 ViV
FB Burst Violtage 1 Vasm 0.220 0.280 0.340 v FB fall
FB Burst Voltage 2 Vest2 0.280 0.320 0.380 W FB rise
FB Burst Hysteresis Vesmz = 0.040 - W Vasrr=Vest=-Vaatt
\ EB Moltng et S firg £ feiiency Veer 1100 | 1250 | 1400 v ‘ _
FB OLP Voltage 1a Vrowria 280 2.80 3.00 v n(}::;‘lnad is detacted (FB
FB OLF Voliage 1b Breusm 240 | zen | 200 v g}':""“ Bieded(ER
FB OLP ON Detect Timer troust 50 128 178 ms
FB OLF OFF Timer troez 332 512 G682 ms
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1.2.2 Characteristics of the Model

Electrical Characteristics — continued

Parameter ‘ Symbol I e slpecﬁ\f:“"'l‘s - I Unit Conditions
[Over Current Detection Block]
Over-Current Detection Voltage VsouRce 0.375 0.400 0.425 A4 ton=0 ps
Over-Current Detection Voltage SS1 Vsource sst 0.050 0.100 0.150 \" 0 ms to tss1 ms
Over-Current Detection Voltage SS2 | Vsouree ss2 | 0.080 0.150 0.220 \ tss1 ms to tssz ms
Over-Current Detection Voltage SS3 | Vsource ssa | 0.130 0.200 0.270 v tsso mstotssa ms
Over-Current Detection Voltage SS4 | Vsource ss¢ | 0.230 0.300 0.370 v tssa ms to tss Ms
Leading Edge Blanking Time ties 120 250 380 ns faies)
Over Cu’Ter_\t Detecg(r)n AC Voltage K 12 20 28 mVis
LCompenzation £act
33:;35'5 PRt Proechon Vsourceswr | 0.020 | 0050 | 0080 | V
SOQURCE Pin Short Protection Time tsoumcesHT 1.80 3.00 420 us
[Circuit Current]
Start Current 1 IsTARTY 0.100 0.500 1.000 mA VCC=0V
Start Current 2 IsTART2 1.000 3.000 6.000 mA vCcC=10Vv
Inflow current from the
S e || 0| m | | ARG SOS
MOSFET is OFF
Start Current Switching Voltage Vsc 0.800 1.500 2.100 v
(Nofe 2) ot 100 % tested.
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1.3 Terminal Definitions

IPin Description|
niniin
PinNo.| PinName | 1O Function EaD Ehon Part Number Marking
VCC | GND o
1 SOURCE /O  |MOSFET SOURCE pin o 'd PXXX LOT Number
0 = S
2 FADJ | Burst frequency setting pin Vv v ) 1
3 GND /O |GND pin o =
4 FB | Feedback signal input pin v v
5 VCC | Power supply input pin = o
6 DRAIN /O |[MOSFET DRAIN pin - -
7 DRAIN /O |MOSFET DRAIN pin - - |— |—| |—| |—|
1 2 3 4
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2. Verification Conditions of the Model

B Simulator
° | TspiceVXII

B Analysis Setting

e options thom=25
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2. Verification Results M:nch

H 2.1 PWM Mode

B 2.2 Frequency Reduction (PMM)Mode
M 2.3 Burst Mode

H 24 UVLO
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2.1.1 PWM Model

BM2p0161_Z K1 Lp1 Lsl Ls2 Ld 0.99999

5 ~
~ 2 Lcm1 Lem2 0.99
47 > Lem1 . D3
7 SRC_AC_P - %Q‘J AG P — P N1 Mn%—;ﬁo
] Vi - N2 s Rser=1nv Rser=1mr
I 46 _es _lem1 Ls1(®  Lsa(® —_— S Lok
1w [0.1u [47u {Ls1}= {Ls2}, 11k 33k |1m
ISINE(O (Vac*s\:\rt(z)} S0Y ! o
N_ SRCAC N 7/ 3E3~m5 ACN
N ~ - L2
= RFB2 "RFB4
1k 5.6k
o = ==
NOE vee DRAIN
H m DRAIN - 2 RFBS
; ) FAD} FADJ SOURCE A
—— - y 0.1u 27k
\Vac=230Vac@50Hz A .
— e — =D jFa VREF
| UREG/
§Rm&
10k
SIGEE
Tan %0.43 PC8178
. 7
2.2n
R2 D2 N2 «save dialogbox
«save v(src_ac_p) v(src_ac_n) v{ac_p) v{ac_n) v{dc_p) v(out) v(n ki
«save v(vee) v(fb) v(drain) v(source) =
Jov 4 OUT:DC=12V
i o Load Current=1.5A

=
+~tran 0 40m 0 1u
«param Vac=230 Vec=15 Vout=12 Tout=1.5
«param Lp1=830u Ls1={Lp1*(Ns1/Np1)**2} Ls2={Lp1*(Ns2/Np1)**2} Ld={Lp1*(Nd/Np1)**2}
«param Np1={29+48} Ns1=14 Ns2=14 Nd=18
~temp 25
~.option thom=25
options plotwinsize=0
+lib TL431.lib
«lib D1UBASO.lib
«lib MDC_BM2P0161-Z_LT01.lib
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2.1.2 PWM Mode

Gt
=
(]
()
=

V(dclp) T

0.4
440V
360V
280V=
200V
120V=
40V

40

1.0 = = - - - - . . VKSOI‘I:CE)

V(odt)
1

4 T T T T T T T T T T T
39.80ms 39.81ms 39.82ms 39.83ms 39.84ms 39.85ms 39.86ms 39.87ms 39.88ms 39.89ms 39.90ms 39.91ms
T

39.9.2m s 39.9.3ms 39.9.4ms 39.9.5ms 39.9.6ms 39.9.1ms 39.9.8ms 39.9.9ms
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2.2.1 PFM Mode

—— BM2p0161—Z K1 Lp1 Lsl Ls2 Ld 0.99999
-
4 4 o szl Lem1 Lem2 0.99 — -
7 SRC_AC_P - ﬁ" AC P m1 POS 4 N1 RBQIJBI%:;]_SO
] i - N2 s Rser=1nv Rser=1mr
I 46 _es _lem1 Q:“ Lsi{°®  Lsa(® —_— S Lok
1w [0.1u [47u n {Ls1}= {Ls2}, 11k 33k |1m
IsE(O (Vac*s\;\rt(z)} 50y I o
N_ SRCAC N 7/ 3E3~m5 ACN
N ~ - L2
~ RFB2 "RFB4
1k 5.6k
— “ =i qﬂ‘lLAMTS
vr(;c I oo Dmm = \ 2 RFBS
: FAD} . SOURGE | SOUR ' i A
T ] - FAD] e 01u 29k
\Vac=230Vac@50Hz e .
- - - J ZX VREF
| UREG
UPC §Rm&
“10k
L
_eret S
Tan 0.43 PC8178
2.2n
R2 D2 N2 «save dialogbox
«save v(src_ac_p) v(src_ac_n) v{ac_p) v{ac_n) v{dc_p) v(out) v(n ki
«save v(vee) v(fb) v(drain) v(source) =
Jov 4 OUT:DC=12V
Ta Ld - =
o L. Load Current=1.0A
b N
+tran 0 40m 0 1u
~param Vac=230 Vec=15 Vout=12 Iout=1.5
«param Lp1=830u Ls1={Lp1*(Ns1/Np1)**2} Ls2={Lp1*(Ns2/Np1)**2} Ld={Lp1*(Nd/Np1)**2}
~param Np1={29+48} Ns1=14 Ns2=14 Nd=18
~temp 25
~.option thom=25
options plotwinsize=0
+Jib TL431.1ib
+lib D1UBAS0.lib
-lib MDC_BM2P0161-Z_LTO1.lib
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2.2.2 PFM Mode

800m

150m Ve

-500m
16!
14V
12V
10V

8V
6V
4
2V
Ve

-2 T T T T T

39.90ms 39.91ms 39.92ms 39.93ms 39.94ths 39.95ms 39.96ms

T T
39.97ms 39.98ms 39.99ms

Copyright 2020 MoDeCH




2.3.1 Bust Mode

T i B - «11p1Ls1 Ls2Ld 0.999999
& k- 2 Lem1 Lem2 0.99
v A uDB o s
Josmeace N M e —_— J " b s
1
1 13m 2 NEG RB218NS150
vr (6‘ lcs an1 1 Reer e ?ﬂr:lm o ekt 2 1 :
| =1 = = = R1 1 st Ls ‘RFB1 RFB3 =1 'um‘
1 u [0.1u 47u l1n 100k & {Ls1}p= {Ls2} 2.2k 33k [1m 0.1u Voul/Tout:
SINE(0 {Vac*sqrt(2)} 50) b L1} 1 {0 II 33
/ Lem2 Rser=1m UPC l
N  SRCACH °153m5 ACH ' g /
S e a1
"RFB2 ﬁnnu
= 1k 5.6k
PCB17A
vCC I
FB | CFB2 RFBS
\ o ( o Y M 0.1u 27k
\Vac=230Vac@50Hz I -
= -
USREG
ey
10k
et a3
Tan ?ms
[}
==
2.2n
R2 D2 i ~save dialogbox 7
/ < “save v(src_ac_p) v(src_ac_n) v{ac_p) v(ac_n) v(dc_p) v(out) v(n1) v(n2)
5.6 RREQ2VS4S “save v(vcc) v(fb) v(drain) v(source)
oo e OUT:DC=12V
10u Ld} .
o Load Current=0.1A|
L N
“tran 0 40m 0 1u
wparam Vac=230 Vcc=15 Vout=12 Jout=2.7
param Lp1=830u Ls1={Lp1*(Ns1/Np1)**2} Ls2={Lp1*(Ns2/Np1)**2} Ld={Lp1*(Nd/Np1)**2}
param Np1={29+48} Ns1=14 Ns2=14 Nd=18
“temp 25
-option tnom=25
«options plotwinsize=0
<Jib TL43Llib
+Iib D1UBABO.lib
«lib MDC_BM2P0161-Z_LTOLlib
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2.3.2 Bust Mode

V(vce)

1.8V

0.4

360V -- -
280V
200V
120V
aovt - HEHE -
40
1.2\

T
39ms

T T T
36ms 37ms 38ms
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2.4.1 UVLO

P, BM2p0161—Z K1 Lp1 Lsl Ls2 Ld 0.99999
4 4 ~ s szl Lecm1 Lam2 0.99 i 5
SRC_AC_P Lem AC P P N1 ™ out
’ X W, m1 POS 58
1 o \ 13m N2 NEG e Rea=iin RB218NS150
I 46 s _jem Lsi{°®  Lsa(® —_— S Lo E I (e ] RL
—m.lu 0.1u [47u {tsi}= {Ls2}, 11k 33k im 0.1u {Vout/Iout}]
ISINE(O (Vac*s\:\rt(z)} S0Y ! o
N . SRCACHN 7 3E3~m5 ACN
~ - L2
~ RFB2 "RFB4
1k 5.6k
_— ql ]
NOE vee DRAIN
H m DRAIN - 2 RFBS
c > FAD} FAD] SOURCE 2
= - y 0.1u 27k
\Vac=230Vac@50Hz [ .
[ ] % VREF
UREG
§Rm&
“10k
e
Tan %0.43 PC317B
3 |
PE 220
7 AY R2 D2 N2 +save dialogbox e
T \ «save v(src_ac_p) v(src_ac_n) v(ac_p) v(ac_n) v(dc_p) v{out) v(n1) v(n2) i(t) i(rfb1) v(vak) v(vref)
1 \ «save v(vce) v{fb) v(drain) v(source)
v =
I l10u
/ \ PWE(0 0/100u {Vec} 20m {Vec} 30m 0
\ y
Y 4
~ ~ £
“tran 0 40m e-1¢°
~param Vac=230 Vec=15 Vout=12 Iout=1.5
«param Lp1=830u Ls1={Lp1*(Ns1/Np1)**2} Ls2={Lp1*(Ns2/Np1)**2} Ld={Lp1*(Nd/Np1)**2}
[ ; ] ~param Np1={29+48} Ns1=14 Ns2=14 Nd=18
= —>1h5 —_ > “temp 25
Voe=0V—15V—0V—15V o2y
options plotwinsize=0
+Jib TL431.1ib
+lib D1UBAS0.lib
-lib MDC_BM2P0161-Z_LTO1.lib
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2.4.2 UVLO
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