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PN8024R

Non-isolated PWM converters

General Description

The PNED24R consists of an integrated Pulse Width Modulator (PWM) controller and power MOSFET. specifically designed for

small power non-isolated switching power supply. PNSG24R offers fully intelligentized protection including C)

yele

current limiting (OCP); Over Voluage Protection (OVP), Under Voliage Lockout and Ower Temperawre Protection (OTP).

Excellent EMI performance is achieved with Pulse Frequency Mods

PNSO24R also consists of the high voliage start-up

circuit to-ensure that start quickly. The application need less component device.

Features

Be optimized with 12V output non-isolated application
85-265V ¢ wide input voltage scope

Frequency modulation for low EMI

Intermal HV Start-up Circuit

Semi enclosed steady output power >3.6W @230VAC, DIP-7
Semi enclosed steady output power >3.0W @230VAC, SOP-T
Excellem constant voliage regulation and High efficiency
Excellent Protection Coverage:

¥ Adjustable Over Cunrent Protection (OCP)
4+ Over Temperature Protection (OTP)

4+ over voltage protection (OVP)

Typical Circui

Applications

= noneisolated assistant power supply

Package/Order Information

SOPT
W
SW
NG
Order Code Package
PNEO24RSSC-R1 S0P-7
PNSO24RNSC-TIB DIP-7
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Pin Definitions

Table 1. Pin Definitions

Pin Number Pin Name Pin Function Description
L2 GND Ground
3 coMpP Voltage feedback
4 VDD Positive Supply voltage Input
5 NC Mo comection
6.7 W HV MOSFET Drain pin.

Table 2. Typical power

Part number Input Voltage Steady output power Peak Power®
150-265 Ve IW(12V2S5imA) £2W(12V350mA)
PNS024R SOP-T
$5265 Voo 24V (12V200mA) 3OW(12VI00mA)
150-265 Ve 3.6W(12V300 4FW(IZVAMIA)
PNSO24R DIP-T = L ) it —
$5265V,c JUW(12V250mA) 42W(12V3S0mAY
Nole:

1. Maximum oulput power ina sens enclosed design measured at 75°C ambient temperature, Duration:2 hours.
2. Peak power ina semi enclosed design measired at 75°C ambient temperature, Duration:| min

Absolute Maximum Ratings

Supply voltage Fin Vi,

High-Voltage Pi, SW ... .._.__.__.._.ooioiiiiiii o

COMP Supply Voltage. ...

Junction Operating TEMPTANI ...

Stocage Temperature Range.......................

~40-150°C

260°C

Lead Temperature (Soldering, 105e6s) ...
Package Thermal Resistance (SOP-7)
Package Thermal ReSStance (DIP-TY..._.._.........oooooooeeueieoe e iies e eieieti oo
ESD veltage Protection (HEM, ESDAJEDEC JDS-001-2012)......ooocococovoccrcs

ESD veltage Protection " (Air discharge to pins of PNS024R with ESD Generator).

The biggest drain pulse cument (T;...~100us)..

Note: 1, Enterprise intemal standards, for reference only.

CAV
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Electrical Characteristies(r, -25°C.\

Table 3. Power Supply Section

15V; unless otherwise specified)

Revadsn 24T

SYMBOL PARAMETER CONDITIONS MIN TYP MAX. UNIT
Bypes ‘Break-down voltage Iew =Ima, Vo, GND | 650 690 v
Ve =600 V,
Off-state drain current 100 A
Vocup= GND
Drain-soiree o state I =054,
Roste DIPT . . 135 Q
resistine Veowp = 3V
Drain-souree on state Iew= 054,
Roegey SOP-T 80 2
Tesistance Veowr = 3V

Table 4. Supply Section

SYMBOL FPARAMETER CONDITIONS I MIN |

VOLTAGE PARAMETER

Drain-source start voltage 105 v
oo e Start up charging cument -12 mA
Voo Operating voltage range After tum-on 9 24 v
Ve VDD clamp voltage 38 30 2 v
Voo VDD ovp Voltage b1 29 v
Voo VDD start up theeshold 115 12.5 135 v
v VDD under voltage - M 25 v
i shutdosn threshold & j
Votetst VDD restart threshold 5 65 v
Veoser VDD feedback reference 123 v
CURRENT PARAMETER
Operating supply current,
T ST 2 mA
switching
Operating supply current,
Mg g 100 550 uA
. with protection tripping
Operati pply cumment
[Ap— BAANE Srly Voo 6V 100 150 wA
with VDD < VDD_OFF
1, Building €. Wasgbroang Teshaclogy Conter, Distic, Wi Tel Realm 34T
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Table 5. Control Section (T, =25°C, V', = 15V; unless otherwise specified)

SYMBOL ‘ FPARAMETER CONDITIONS MIN | TYP | MAX | UNIT
CURRENT SENSE PARAMETER
Max drain current
048 057 0.66 A
i limitation DIP-7
o Mas drain cument
0.39 0.49 0.59 A
limitation SOP-7
L . Minimum turm ON time 300 ns
u Propagation delay 100 ns
™ Leading edge blanking 400 ns
OSCILLATOR PARAMETER
Maximum Switching
Fose s VeoMp = 3V 60 kHz
- Frequency
) Frequency Va 8 %
M Modulation frequency 250 Hz
Digax Masimum duty cycle 55 74 %
ERROR AMPLIFIER PARAMETER
Gain DC Current Gain 65 dn
comm Von =13V, Veowr = 25V 10 20 uA
1 cour Voo =10V, Yeomr =25V [ 20 -10 uA
comes Voo =13V, Veomr = 0.5V 5 20 vA
THERMAL PARAMETER
Thermal shutdown
Tan 140 160 C
temperature
R Thermal shutdown
Tuvsr . 30 o
hysteresis

1V, iaing €. W Diirict, Wusd Tel e Rl 417
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Operation Descripti

1. Start up

At start up, the internal high-voltage current source supplies the internal bias 1.2mA and charges the external Vpp
capacitor. When Vi reaches 12 5V, the device starts swilching and the intemal high-voltage current source stops
charging the capacitor. The device is in normal operation provided Vip does not drop below SV, After start up, the
bias is supplied from the swliary ranstormer winding

2. Gate driver

The intemal power MOSFET in PNS024R is driven by a dedicated gate driver for power switch control. Too weak
the gate driver strength results in higher conduction and switch loss of MOSFET while too strong gate drive results
in worse EMI

A good tradeofl is achieved through the built-in totem pole gate design with proper output strength and dead time.
The good EMI system design and low idle loss is easicr to achieve with this dedicated control scheme.

3. Oscillator

The switching frequency of PNSO24R is internally fixed at 60 kHiz. No external frequency selting components are
required for PCE design

The frequency modulation is implemented 1n PNS024R, So that, it minimizes the conduction band EMI and
therefore cases the system design because the tone energy eould be spread out.

4. Internal error amplifier
The output voltage modulation could be realized by the error amplifier buill -in PNS024R. Through the internal

resistor voltage divider, output voltage could be modulated via using the error amplifier detection VDD potential.

5. PFM -mode operation

PNS024R work in PFM-mode to decrease light P ion. When I d. and frequency
reduced. Lower switching frequency is helpful to reduce the switching loss.

6. Output constant voltage modulation
PNS024R provide the load compensation function. that can make good load modulation.

7. Over temperature protection (OTP)
The power MOSFET and control chip are integrated, making it easier for control chip to detect the temperature of
MOSFET. If the temperature exceeds about 160°C,  OTP fault is activated.

1R, Building €, Wasgzb wter District, Wi Tl 7 : Reatun 51T
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Package Dimensions
Tabke 6. SOP-7 mechanical data
Size. Size
symba) Min(mm) | Nom.(am) | Max(mm) ol Min(mm) | Nom.(mm) Max.(mm)

A 135 155 175 L 045 060 080
Al 0.10 015 025 Ll 1| D4REF
42 125 1.40 165 L2 0.23B5C
A3 050 060 070 R 007 - _
b 0.3% — 0.51 Rl 007 - _
bl 037 042 0.47 h 030 0.40 0.50
€ 017 = 025 ] 0> — 3
el 017 020 0233 81 15" 1w 19°
D 430 490 500 82 11° 13* 15
E 580 6.00 6.20 03 15* 17 19°
El 330 380 4.00 84 1 13 15
€ 1.270 (BSC)

Figure 1. Package dinensiors
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TOP MARK Package
PNB024R SOR7
TWWHNLHK 2

Hate: V2 Year Code, W: Week Code;, IOUID0 Internal Code

137, Blirg €, Wgshinrg Releclogy L Diria, W L +06(S0 BT R AL BT

Table 7. DIP-7 mechanical data

s N ] e Min. Mo M
e ingmm) | Nommm) | Max(mmy b (mom) m {mm) ax{mm)

A 360 380 400 ¢l 024 025 026
Al 0351 - - ] .05 925 945
A2 300 330 340 El 6.13 633 633
A3 155 1é0 165 [ 2.54BSC

b 044 - 033 oh 7.6BSC

bl 0.43 046 048 B 742 - 930

Bl 1.52B5C e o B 0gd

o 025 | | 031 L 300

TOP MARK. Peckage
PH2024R
DIP-7
¥ WWIROTEC

Note ¥: Yes Code, W Week Code, 20000 Intema Cods

[Ep— ! Wi T Reealsn 74T

Note: If you need product datasheet or design reference report,please click here.>>
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