- X SL384XG
I Z
— Green Mode PWM Controller
Features Description
* Green Mode to Support Blue Angel The SL3842G family of control ICs are Green Mode PWM Controller and
requirement. are pin-for-pin replacement of the industry standard UC3842
* Low start-up current (50uA typical) series of devices. The high output current drive capability of 1A com-
* Low operating current 6mA bined with Iow start-up current make ij an iqeal PWM Controller
« Low standby power 0.5W where high efficiency is required. The circuit is more completely
- . o specified to guarantee all parameters impacting power supply
® Pin-for-pin compatible with UC384X manufacturing tolerances.
e Current Mode operation up to 500
KHz

Applications

® Under voltage lock out (UVLO) Off-line Converters

® DC-DC Converters
® DVD/STB Power Supply
® Power Adapter
® CRT Monitoring Power Supply
Pin Configuration — Top view
PDIP (N) 8L SOIC (D8)
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Ordering Information
SL384XG D8 13 Packaging Option:
- . T =Tube
Circuit Type: 13 = Tape and Reel (13" Reel Dia)
Current Mode Controller (See Table A)
Package Style
D8 = 8 Pin Plastic SOIC Table A
N = 8 Pin Plastic DIP Duty Cycle
Model  Veemin  Vecion) Typ. lec
SL3842G 10 16 96% 50uA
SL3843G 7.6 8.4 96% 30uA
SL3844G 10 16 48% 50uA
SL3845G 7.6 8.4 48% 30uA
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SL384XG

Green Mode PWM Controller

Functional Block Diagram
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Figure 1. Block Diagram of the SL3842/3/4/5G

Pin Function Description

Pin Number Function

Description

1 COMP This pin is the error amplifier output. Typically used to provide loop compensation to
maintain Vgg at 2.5 V.

2 Veg Inverting input of the error amplifier. The non-inverting input is a trimmed 2.5 V
bandgap reference.

3 Current A voltage proportional to inductor current is connected to the input. The PWM uses

Sense this information to terminate the gate drive of the output.

4 R+/Cy Oscillator frequency and maximum output duty cycle are set by connecting a resistor
(Ry) to Vgeg and a capacitor (Cy) to ground. Pulling this pin to ground or to Vgeg will
accomplish a synchronization function.

GND Circuit common ground, power ground, and IC substrate.

6 Output This output is designed to directly drive a power MOSFET switch. This output can sink
or source peak currents up to 1A. The output for the SL3844/5G switches at one-half
the oscillator frequency.

Vee Positive supply voltage for the IC.
8 Viea This 5 V regulated output provides charging current for the capacitor C; through the

resistor Ry.
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Green Mode PWM Controller

SL384XG

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply Voltage (l,; < 30 mA) Ve Self-Limiting Vv
Supply Voltage (Low Impedance Source) Ve 30 Y
Qutput Current lour +1 A
Output Energy (Capacitive Load) 5 ud
Analog Inputs (Pin 2, Pin 3) -0.3106.3 v
Error Amp Sink Current 20 mA
Maximum Power Dissipation Py
8L SOIC 460 mw
8L PDIP 1000 mW
Maximum Junction Temperature T, 150 °C
Operating Temperature -40 10 85 °C
Storage Temperature Range Tsrs —65 10 150 °C
Lead Temperature, Soldering 10 Seconds T, +300 °C

Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these or any other conditions above indicated in the operational sections
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

Recommended Conditions

Parameter Symbol Rating Unit
Supply Voltage Vee
SL3842G,44G 15 \Y
SL3843G,45G 10 \Y
Oscillator fosc 500 kHz

Typical Thermal Resistances

Package 05c Typical Derating
8L PDIP 95°C/W 50°C/W 10.5 mW/°C
8L SOIC 175°C/W 45°C/W 5.7 mW/°C
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SL384XG

Green Mode PWM Controller

Electrical Characteristics

Electrical characteristics are guaranteed over full junction temperature range(-40 to 85°C).Ambient temperature must be derated
based on power dissipation and package thermal characteristics. The conditions are: Voo = 15V, Ry= 10 kQ, and C;= 3.3 nF, unless

otherwise stated.

Parameter Symbol Test Condition | Min. | Typ. | Max. | Unit
5 V Regulator
Output Voltage VReg T;=25°C, lggg=1mA 4.95 5.00 5.05 Y
Line Regulation PSRR 12<Vecs25V 4 15 mV
Load Regulation 1< lggg =20 MA 4 15 mV
Temperature Stability’ TChea 0.2 0.4 mv/°C
Total Output Variation' Line, load, temperature 4.90 5.10 Vv
Short Circuit Current Isc -100 -180 mA
2.5 V Internal Reference
Nominal Voltage Veg T=25°C; lggg =1 mA 2.45 2.50 2.55 \'
Line Regulation PSRR 12V<Vees25V 4 15 mV
Load Regulation 1 <lgeg =20 MA 4 15 mV
Temperature Stability’ TCyrs 0.2 0.4 mV/°C
Total Output Variation' Line, load, temperature 2.450 2.500 2.550 \Y
Long-term Stability Over 1,000 hrs at 125°C 2 12 mV
Oscillator
Initial Accuracy fosc T,=25°C 47 52 57 kHz
Voltage Stability 12VsVges25V 0.2 1 %
Temperature Stability’ TC; T < Ty < Tyax 2 %
Amplitude fosc Vgricr Peak-to-peak 1.7 v
Upper Trip Point Vy 29 Vv
Lower Trip Point \'A 1.3
Sync Threshold Vsyne 400 600 800 mV
Discharge Current I 8.5 9.5 10.5 mA
Duty Cycle Limit Rr=6800Q, C;=5.3nF T;=25°C 46 50 52 %
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Green Mode PWM Controller SL384XG

Electrical Characteristics (contd)

Electrical characteristics are guaranteed over full junction temperature range(-40 to 85°C).Ambient temperature must be derated
based on power dissipation and package thermal characteristics. The conditions are: Voo = 15V, Ry= 10 kQ, and C;= 3.3 nF, unless

otherwise stated. To override UVLO, V¢ should be raised above 17 V prior to test.

Parameter Symbol Test Condition | Min. | Typ. | Max. | Unit
Error Amplifier
Input Voltage Veg T,=25°C 2.45 2.50 2.55 \Y
Voltage Gain AyoL 2<Veoup =4V 65 90 dB
Power Supply Rejection Ratio PSRR 12<Vcs25V 60 70 dB
Output Sink Current lcompL Veg =27V, Veoup=1.1V 6 10 mA
Output Source Current lcomph Veg =23V, Veoup =5V -0.5 -0.8 mA
Output Swing High VcompH Veg =23V, R, = 15 kQ to Ground 5 7
Output Swing Low VeompL Veg =27V, R =15kQ to Pin 8 0.7 1.1
Current Sense Comparator
Transfer Gain®® AVgg 0.2 < Vgenges 08V 2.85 3.0 3.15 VIV
lsense Level Shift? Vis Veense =0V 1.5
Maximum Input Signal® Vooup =5V 0.9 1 1.1
Power Supply Rejection Ratio PSRR 12< V=25V 70 dB
Input Bias Current lgias -3 -10 uA
Propagation Delay to Output’ tpp 150 250 ns
Output
Output Low Level Voo Igink = 20 mA 0.2 0.4 v
Voo Isink = 200 mA 1.4 2.2 v
Output High Level Vou Isource = 20 mA 13 13.5 v
Vou lsource = 200 MA 12 13 v
Rise Time' th C.=1nF 150 250 ns
Fall Time' te C,=1nF 50 150 ns
Housekeeping
Start-up Threshold Veclon) SL3842G/44G 15 16 17 Vv
SL3843G/45G 7.8 8.4 9.0 v
Minimum Operating Voltage Vee(min) SL3842G/44G 8.5 10 11.5 \Y
After Turn On SL3843G/45G 7.0 7.6 8.2 Vv
Over-Temperature Shutdown* | Tor 155 °C
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SL384XG Green Mode PWM Controller

Electrical Characteristics (contd)

Electrical characteristics are guaranteed over full junction temperature range(-40 to 85 °C).Ambient temperature must be derated
based on power dissipation and package thermal characteristics. The conditions are: Vo = 15V, Ry= 10 kQ, and C;= 3.3 nF, unless
otherwise stated. To override UVLO, V¢ should be raised above 17 V prior to test.

Parameter | Symbol | Test Condition | Min. | Typ. | Max. | Unit
PWM
Maximum Duty Cycle Dinax SL3842G/43G 94 96 %
Minimum Duty Cycle Din SL3842G/43G 0 %
Maximum Duty Cycle Drmax SL3844G/45G 46 48 50 %
Minimum Duty Cycle Din SL3844G/45G 0 %
Supply Current
Start-up Current lec 3842/4, Vg = Vgenge =0V, Vg = 14V 50 80 uA
3843/5, Vg = Vgenge =0V, Ve = 7.7V 30 80 uA
Standby Operating Supply Current| I 6 mA
Operating Current Iec Veg=0, Vcs=0, G=1nF 8 mA
Ve Zener Voltage > lcc =25 mA 30 34 Y
Notes:

1. This parameter is not 100% tested in production.

2. Parameter measured at trip point of PWM latch.

3. Transfer gain is the relationship between current sense input and corresponding error amplifier output at the PWM latch trip point
and is mathematically expressed as follows:

Al
A =ﬂ, - 0.2 SVSENSE <0.8V
AVgense

4. At the over-temperature threshold, Ty, the oscillator is disabled. The 5 V reference and the PWM stages, including the PWM latch,
remain powered.
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