PNSO15N Chipown

Non-isolated Off-line PWM converters

General Description

The PN8015N consists of an integrated Pulse Width Modulator (PWM) controller and power MOSFET, specifically designed for
small power non-isolated switching power supply. Variable output voltage could be adjusted by FB resistors. PN8015N has internal
high voltage start-up and self-supply circuit, and complete intelligent protections including Cycle-by-Cycle current limiting (OCP),
Over Load Protection (OLP), Under Voltage Lockout (UVLO) and Over Temperature Protection (OTP). Excellent EMI performance

could be achieved with Pulse Frequency Modulation.

Features Applications

m  Internal 800V avalanche-rugged smart power VDMOSFET m Non-isolated standby power
m  Internal HV Start-up and Self-supply Circuit m  Household appliance

m  Supporting Buck, Buck-Boost and Flyback topologies m  Smart Home

m  Variable Output Voltage 3.3V~12V adjusted by FB resistors m LED
m  Semi enclosed steady output current >200mA @230VAC .
m  Frequency modulation for low EMI Pac kag e/O rd erl nfo rmation
m  Excellent constant voltage regulation and High efficiency SOP-7
m  Excellent Protection Coverage:

< Over Load Protection (OLP)

< Over Temperature Protection (OTP)

< Under Voltage Lockout (UVLO)

Order Code Package
PN8015NSSC-R1 SOP-7
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PN8015N

Pin Definitions

Table 1. Pin Definitions

Pin Number Pin Name Pin Function Description
1 VDD VDD supply
2 FB Output voltage feedback
3 SW Drain of the internal MOSFET

4. 5. 6.7 GND Ground

Typical Power

Table 2. Typical power

Part number Input Voltage Steady output power ) Peak Power®

PN8015N 85-265 Vac 1W(5V200mA) 1.5W(5V300mA)

Note:
1. Maximum output power in a semi enclosed design measured at 75°C ambient temperature, Duration:2 hours

2. Peak power in a semi enclosed design measured at 75°C ambient temperature, Duration:1 min

Absolute Maximum Ratings

VDD PIN.co ot e e -0.3V to 40V
SW PN ¢ e -0.3V to 750V
B PN e e -0.3V to 7V
Junction OpPerating TEMPETATULE. ... . ....uniii ittt ettt e et e et et et et et et et et et et e aaee et e s eseee s eean e s eeas e sbnenreneennes -40~150C
Storage Temperature RaAnGE...........o.oiuieiiiiti i e e e e e e -55~150°C
Lead Temperature (SOIAEring, LOSECS). ... .uuuuttt ettt ettt et ettt e ettt ettt ettt e e e et e e e e e e 260°C
Package Thermal ReSiStance (SOP-7)........uiuiuiuititiiit ittt s e e e et et et e e e e et et et et e s e s e s e e e e e eenas 80C/W
ESD Capability of HBM (ESDA/JEDEC JDS-001-2014) .. c.uiuiiiiiiii ittt et +4kV
ESD Capability of air discharge @ (Air discharge to pins with ESD Generator).............couiuiiiiiiimiii i 8kV
Drain pulse current (Tpuise=l100US). ..ot 2A

Note: 1. Enterprise internal standards, for reference only.
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Electrica

| Characteristics

Table 3. Power Supply Section (T,=25°C, Vpp= 15V; unless otherwise specified)

PN8015N

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVDSS Drain Break-down voltage Igw =250uA 750 820 A\
Topr Off-state drain current Ve =500V 100 uA
Rps(on) VDMOS on state resistance Lsw =400mA, T =25°C 18 Q
VSW_START Start up threshold Vop=VDDon- 1V 30 A\
Table 4. Supply Section (T,=25°C, Vpp= 15V; unless otherwise specified)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
VDD VOLTAGE PARAMETER
Vb Operating voltage range After turn-on 10 17 A"
Vbbon VDD start up threshold 12 13.5 15 \%
VDD under voltage shutdown
Vot 10 11 12 A\
threshold
VDDhys VDD voltage Hysteresis 2.5 A%
Vbbelamp VDD clamp voltage 17 20 23 Vv
VDD CURRENT PARAMETER
Ibbeh VDD charge current Vpp=9V -2.5 mA
Operating supply current,
IDDO P & SUPPYY VDD=1 5V 220 330 450 uA
switching
Ippy Operating supply current, f=40KHz 500 uA
Operating supply current,
IDDFAULT VDD: 15V 150 uA
with protection tripping
Table 5. Control Section (T, =25°C, Vpp = 15V; unless otherwise specified)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
CURRENT SENSE PARAMETER
Limic Drain current limit 320 400 480 mA
Ties Leading edge blanking time 300 ns
Feedback Input
Toffmin Minimum turn OFF time 15 18 21 us
T onmax Minimum turn ON time 13 us
MOSFET feedback
VREF 245 2.5 2.55 A%
turn-on Reference Voltage
VRer oLp OLP Reference Voltage 1.6 1.7 1.8 \%
Torp OLP delay Time 150 ms
Thermal Shutdown
Tsp OTP threshold 140 160 °C
Thyst OTP Protect Hysteresis 30 °C
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PN8015N

Typical Characteristics Plots

50
40 /|
yd

RDS( on) (Q)
&
\

50 25 0 25 50 75 100 125 150
Junction Temperture(C )

(a) Rps(on) vs Tj

2.54

—~2.52

[T
2,50

2.48

2.46

50 25 0 25 50 75 100 125 150
Junction Temperture(C )

(C) VREF VS TJ

15.0

14.5

S 140

=z
8135
o

13.0

12.5

12.0
50 25 0 25 50 75 100 125 150

Junction Temperture(C )

(e) VDDon VS T]

950

~— 900

Byoss (V
oo
3

800

jrd

750

/

-50

25 0 25 50 75 100 125 150
Junction Temperture(C )

(b) Bypss vs Tj

s)
5

TOFE\MIN (U
[oe]

~ 7
1
17
16
-50 -25 0 25 50 75 100 125 150
Junction Temperture(C )
(d) Tottmin v8 Tj
12.0
~ 115
2
[Ty
w
211.0-
[a]
>
10.5
10.0

-50

25 0 25 50 75 100 125 150
Junction Temperture(C )

() Vbpotr vs T

13/F, Building C, Wangzhuang Technology Innovation Center, Longshan Road,New District, Wuxi Tel: +86(510)85217718

http://www.chipown.com.cn Rev.A.1601  4/8



PN8015N

Block Diagram
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PN8O15N
Functional Description

The PN8015N consists of an integrated Pulse Width Modulator (PWM) controller and power MOSFET,
specifically designed for small power non-isolated switching power supply. PN8015N offers fully intelligentized
protections including Cycle-by-Cycle current limiting (OCP), Over Load Protection (OLP), Under Voltage Lockout and
Over Temperature Protection (OTP). Excellent EMI performance is achieved with Pulse Frequency Modulation.

PNS8OI5N also consists of the high voltage start-up circuit to ensure that start quickly.

1. Startup

At start up, the internal high-voltage current source supplies 2.5mA current to charges the external VDD capacitor.
When VDD rises to Vppon, PN8015N starts switching and the internal high-voltage current source stops charging the
capacitor. When VDD drops to Vpposrs  PN8015N continues switching while the internal high-voltage current source
returns to supplies 2.5mA current to charge the external VDD capacitor. The internal high-voltage regulator self-supplies

the IC, so extra component is not needed for power supply.

2. CV Operation Mode

In CV operation, PN8015N samples the feedback signal through FB pin. While the feedback voltage remains
below Vggr, the IC turns on the integrated MOSFET. When the current of the inductor reaches the peak current limit
(Ipeak), the integrated MOSFET is turned off. Figurel-1 and Figure 1-2 shows the operating waveform of key nodes in
continuous conduction mode (CCM) and discontinuous conduction mode (DCM). Meanwhile, the IC integrates load

compensation function to improve load regulation and CV accuracy.

DMOS DMOS

DIODE DIODE

Dead Time

Ipeak Ipeak

VREF
N N \VEB mEF [/

Figure 1-1 Waveform if CCM mode Figure 1-2 Waveform of DCM mode

The output voltage of PNSO15N can be adjusted by FB voltage dividing circuit. Use similar equation to determine
the output voltage:

Vg, = 2.5V x 2t Re

2

(In actual applications, FB sampling voltage is affected by the forward drop of D3 in addition.)
3. PFM modulation

The IC operates in PFM mode, and Ipeak is set to decrease with the decrease of the IC operating frequency (Fsw).
when the IC switching cycle increase lus, Ipeak will decrease 1.3mA.As a result of the internal current sampling and
the maximum current limit (I;;,,;;), inductance is the only parameter of the frequency modulation when output voltage

and output current are fixed.
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PN8015N

4. Soft-Start up

In order to regulate peak current in deep CCM mode, PN8015N build in soft-start function, at the first 10ms of
start up, the switching frequency decrease to 25% of the maximum frequency, while 10ms to 15ms of start up, the
switching frequency decrease to 50% of the maximum frequency. Meanwhile, the leading edge blanking (LEB) is
300ns (Typ.), in order to regulate peak current.

5. Smart Protection Control

PNS8OI5N has several smart self-protection functions, such as Over Load Protection(OLP),Over Temperature
Protection(OTP),FB Open Loop Detection(OLD),VDD Under-Voltage Lockout(UVLO).And all these protections have
self-recovery mode.

OLP----If the FB pin voltage remains in lower than 1.7V for more than 150ms, the IC will self-restart.

OTP----If the inner junction temperature exceeds 160°C,the IC will shut down switching, until the junction
temperature falls to 130°C.

OLD----If the FB pin voltage is lower than 100mV after soft-start up, the IC will self-restart.

UVLO----If VDD pin Voltage drops below 8V, the IC will restart. Otherwise, self-restart time can be changed by

VDD capacitor. The larger the capacitor, the longer the self-restart time is.
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PN8015N

Package Dimensions

Table 6. SOP-7 mechanical data

symboSIze Min.(mm) | Nom.(mm) | Max.(mm) symbosllze Min.(mm) | Nom.(mm) | Max.(mm)
A 1.35 1.55 1.75 L 0.45 0.60 0.80
Al 0.10 0.15 0.25 L1 1.04REF
A2 1.25 1.40 1.65 L2 0.25BSC
A3 0.50 0.60 0.70 R 0.07 — —
b 0.38 — 0.51 R1 0.07 — —
bl 0.37 0.42 0.47 h 0.30 0.40 0.50
c 0.17 — 0.25 0 0° — 8°
cl 0.17 0.20 0.23 01 15° 17° 19°
4.80 4.90 5.00 02 11° 13° 15°
E 5.80 6.00 6.20 03 15° 17° 19°
El 3.80 3.90 4.00 04 11° 13° 15°
e 1.270(BSC)

Figure 2. Package Outline Dimensions

R1R

=
o
g
=
hf
=/
e
Jﬁ
o
=

el
ﬁﬂ.
{

IF |

H

S

IS

d\

L1l

0
HH H H i
— B
N ;_'Tl'
o
E1 41— E .a'-fffffz/'_l
INDE X
JIII'— BASE METAL
[ . SECTION B-8
b

e
I—-—-—| = {4 | 0.5

TOP MARK Package
PN8O15N
SOP-7
YWWXXXXX

Note: Y: Year Code; WW: Week Code; XXXXX: Internal Code
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