WD108xG

WAY Y

1. General Description

WD108xG is a high-performance quasi-resonant(QR)
mode controller with low power consumption, high
efficiency, etc. mainly used in offline fly-back
converters.

Under normal load, the WD108xG works in QR mode.
In order to reduce switching losses, the WD108xG's
maximum switching frequency in QR mode is limited
to 100 kHz. When the load is reduced, it works in
PFM mode based on valley to conduction, and when
it is light load or no load, the WD108xG works in
burst mode to reduce switching losses, thereby
reducing no-load power consumption and improving
light load efficiency. In burst mode, the switching
frequency is around 25 kHz, which effectively avoids
the visible range of the human ear and eliminates
audio noise.

The WD108xG has a very small VDD start-up current
and operating current, which is a good peripheral
design for system start time and no-load loss.

The WD108xG's built-in soft driver and optimized
EMI technology make the WD108xG have good EMI
performance. At the same time, the chip also
provides more protection functions, including over-
current protection (OCP), over-load protection (OLP),
under-voltage lockout (UVLO), over-temperature
protection (OTP), and over-voltage protection (OVP).

The WD108xG is available in a TO220F-6 package

Six-level efficiency current-mode PWM controller

2. Features

Soft start at boot to reduce MOSFET overshoot

Very low starting and operating currents

Current mode PWM control

Quasi-resonant mode of valley switching

Burst mode control without audio noise reduces

no-load power consumption and improves light-

load efficiency

® The frequency can be increased in case of
overload

® Frequency jitter
performance

® Cycle-by-cycle current limiting provides stable
limiting power over a common input voltage
range

® Under-voltage Lockout (UVLO)

Over-load Protection Function (OLP)

® Built-in and external optional over-temperature
protection (OTP)

® Output Overvoltage Protection (OVP)

® Output diode short-circuit protection self-
recovery

® Built-in 700V10A power tube

contributes to good EMI

3. Applications

AC/DC off-line flyback switching power supply is
used in:

® Printers, Batteries

® Power Adapter
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4. Typical Application

Six-level efficiency current-mode PWM controller
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5. Pin Configuration

(Top View)

O

VDD FB GND PRT CS DRAIN
1 2 3 4 5 6
TO220F-6

6. Pin Description

Pin Number Pin Name Function
1 VDD Power Supply.
5 FB Feedback signal input. The PWM duty cycle is determined by this
pin level and the CS input signal.
3 GND Ground.
4 PRT Valley switching detection.
5 CS Current sense
6 DRAIN Drain of integrated MOSFET.
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7. Functional Block Diagram
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8. Absolute Maximum Ratings!"!

Parameter Range

I

)

—1 CS

GNDC

Valley

[

—1 FB

EX Adaptive
OVP

VDD supply voltage Vove-1V
RT input voltage -0.3Vto7V
CS input voltage -0.3Vto7V
FB input voltage -0.3Vto7V
Operating junction temperature T, -40 C to 150 C
Operating ambient temperature Ta -40 C to85 C
Storage Temperature Tsg -55 C to 150 C
Soldering temperature (solder, 10secs) 260 C

NOTEL: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device.

9. Package Dissipation Rating

Package Rei (°C/W)

TO220F-6 2.6
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10. Electrical Characteristics

Six-level efficiency current-mode PWM controller

(Vop=20V, Ta=25°C, unless otherwise noted)

Symbol

Parameter

Supply Voltage (VDD)

Text Conditions

VDD=16V, measure the

UA

Debounce Time

| bo_sT VDD Startup Current current into VDD
VDD=20V, FB=3V,
| bo_opr VDD Operation Current | CS=3.8V, measure the 1.5 2.5 mA
current into VDD
VDD=20V, FB=0.5V,
| bo_Burst Burst Current CS=0V,measure the 0.57 0.75 mA
current into VDD
Vuvioon) VDD Under-Voltage VDD falling 8.3 v
Lockout Enter
VuvLo©FF) VDD Und_er Voltage VDD rising 18.1 \
Lockout Exit(Recovery)
VpuLL_up Pull-up PMOS active 10.2 Y
Vdebounce Disable burst mode 9.4 \
_burst
FB=3V, CS=0V,
VDD Over Voltage .
OvVP ) Ramp up VDD until gate | 27.7 29.2 30.7 \%
Protection voltage .
clock is off
Feedback Input (FB)
Avcs PWM input gain AVrs IAVcs 45 VIV
VFB_OPEN VFB open-loop voltage 5.0 \%
FB pin short circuit Short circuit FB to GND
IFB_SHORT 0.21 mA
current and measure current
N Enter the Burst mode 1.30 v
- threshold
Vrn suret o Exit Burst mode 1.40 v
- threshold
Vin_geen Enter the Green mode 53 v
- threshold
The threshold voltage
VTH_pL of FB when overload 4.39 Vv
protection is triggered
Power Limiting
to_pL 15 ms
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Parameter Text Conditions
Zre_IN Input impedance 30 kQ
i . VDD=20V, FB=3V,
Ton Maximum on-time 15 usS
CS=0V

Current Sense Input (CS)

Leading edge
tLes o 300 ns
blanking time
Internal Current

Limiting Threshold

V i 0.5 \
TH-OCmin Voltage with zero
duty cycle
Overcurrent protection
VTH_oc_max 0.70 v
threshold

From Over Current
Detect and control . .
tb_oc Occurs till the gate driver 100 ns

delay output start to turn off
to_ocp OCP debounce time 60 ms
Tes cs Soft-start time of 4 ms
- CS threshold
Oscillator
fosc_ORmin QR frequency low limit VDD=20V, FB=3V, 50 kHz
- CS=3.8V
FM range/fundamental
Afosc QRmin -6.5 6.5 %
- frequency

VDD=20V, FB=3V,
QR frequency

f CS=3.8V, Delaybms 82 kHz
osc_QRmax high limit y
VDD=9V
fosc_max Peak frequency 100 kHz
farreRING Jitter frequency 250 Hz
Soft-start time of
SST freq 30 ms
frequency
Frequency temperature
Afr drency emp 1 %
stability
Frequency voltage
Afvpp g y g 1 %
stability
Burst mode switch
fBURST 24 kHz
frequency
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Parameter Text Conditions

Gate driver (GATE)

VoL Output low 1
VoH Output high 7
VGATE_CLAMP Output clamp voltage 12
tr Output rising time 100 ns
tr Output falling time 30 ns

Composite functionality (PRT)

Vorp OVP voltage thresholds 2.45 \Y
lin_ovp OVP threshold 400 uA

Chip internal overtemperature protection (OTP)

Tenter OTP level 135
TexiT OTP exit 123

Power MOSFET inside the chip

Drain-source breakdown

BVbpss voltage 700 V
Roson WD1082G Ves= 10V, lps=6A 0.87 Q
Roson on- WD1083G | Ves= 10V, Ips=6.5A 0.75 Q
Rpson resistance | WD1084G Ves= 10V, Ips=7A 0.65 Q
Rbson WD1085G Ves= 10V, Ips=9A 0.56 Q
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11. Function Description

The WD108xG is a high-performance AC/DC current-mode PWM controller for isolated fly-back applications.
The WD108xG's burst mode control reduces power consumption and achieves high efficiency. At the same
time, the WD108xG is highly integrated to reduce the number and size of external components, and its main
internal functions are described as follows:

11.1 Protection controls

The reliability of a good power supply system is achieved by its rich protection functions. These include cycle-
by-cycle current limit (OCP), over-voltage protection, over-temperature protection (OTP), FB open-circuit
protection .etc.

The power supply is provided by the auxiliary windings of the transformer. The internal UVLO comparator
detects the VDD pin voltage, and its turn-on and turn-off threshold voltages are fixed at 18.1V (UVLO-OFF)
and 8.3V (UVLO-ON). During start-up, the VDD voltage must be charged to 18.1V through the start-up resistor
and capacitor to turn on the chip, and the start-up capacitor will continue to supply current to the VDD until the
transformer auxiliary windings are fully energized. The threshold voltage difference of UVLO is to prevent false
triggering caused by VDD voltage drops during start-up. When the supply voltage is lower than 8.3V (UVLO-
ON), the output of the WD108xG is automatically turned off, and the system is restarted after the power supply
soft-start.

When the output is overloaded or short, the chip may be damaged. The WD108xG has an integrated OLP
function, when an overload or short occurs, the feedback loop will pull up the FB terminal voltage, and when
this voltage value exceeds 4.3V, the internal detection circuit will generate a delay signal of 15ms and
eventually shut down the power MOSFET and pull down the VDD until the circuit restarts.

11.2 Starting Current and Operating Current

During start-up, the VDD value is lower than the UVLO threshold, so the WD108xG does not work, at this time,
the current is charged to the capacitor through the start-up resistor to raise the VDD, when the VDD voltage
rises to the point that the WD108xG exits UVLO mode, the WD108xG starts to work normally, outputs the gate
signal, and the auxiliary winding of the transformer provides working current to the chip at this time. Lower
start-up and operating currents mean larger start-up resistors and smaller start-up capacitors. The WD108xG
has typical start-up and operating currents of 2uA and 1.5mA, respectively.

11.3 Soft start

Once the voltage of the VDD reaches UVLO(OFF), the internal soft-start circuit forces the peak voltage at the
CS terminal to gradually rise from 0.05V to the maximum value over a period of 4ms to mitigate the voltage
over-shoot experienced by the power MOS transistor during start-up. Each restart is accompanied by a soft-
start process.

11.4 Current Detection and Overcurrent Limiting

The WD108xG uses peak current control to regulate the output voltage and cycle-by-cycle current limiting.
The switching peak current is detected by detecting the voltage on the resistor connected to the CS voltage,
and the duty cycle depends on the current sensing signal and the feedback voltage Vee. If the CS voltage is
greater than the threshold voltage, the internal comparator triggers a signal and shuts down the power MOS
transistor. Each time the power MOSFET is turned on, the overshoot of current will occur on the CS sampling

W02020028 — Rev 0.6 8 www.way-on.com



LAY IN WD108xG

Six-level efficiency current-mode PWM controller

resistor due to the reverse recovery of the freewheeling diode. To avoid possible false triggering, an internal
leading edge blanking circuit chops off the sensed voltage spike at initial internal power MOSFET on state due
to snubber diode reverse recovery and surge gate current of power MOSFET. The current limiting comparator
is disabled and cannot turn off the internal power MOSFET during the blanking period.

11.5 Internal Synchronized Slope Compensation

Built-in slope compensation circuit adds voltage ramp into the current sense input voltage for PWM generation.
This greatly improves the close loop stability at CCM and prevents the sub-harmonic oscillation and thus
reduces the output ripple voltage.

11.6 OCP Compensation
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11.7 Gate drive

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

11.8 Burst working mode

A large part of the losses in switching power supplies come from the switching losses of the MOSFETs and
the copper losses of the transformers. This part of the loss is closely related to the switching frequency. The
lower the switching frequency, the lower the losses.

Under no-load or light-load conditions, the WD108xG's burst mode function continuously reduces the PWM
frequency by adjusting the turn-off time of the switch. To avoid audio noise, the minimum PWM frequency is
set to 25kHz. Depending on the load conditions, the conversion mode is automatically adjusted. To further
reduce losses, the chip enters burst mode when the FB voltage is lower than the threshold voltage
(Vrer_sursT L) to enter burst mode. At this point, the PWM output signal is turned off, and the PWM output will
not be turned on again until the FB voltage is higher than the threshold voltage (Vrer sursT H) to exit the burst
mode. Burst mode further reduces the losses of the switching power supply, thereby improving the standby
power consumption of the system.
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11.9 Frequency jitter improves EMI

WD108XG has a frequency jitter function (adjusting the switching frequency), which optimizes the EMI
performance and cost of the system.

11.10 Operation of the oscillator

The frequency adjustment of the WD108xG is shown in the following figure.

Freq 0SC
A

80K

50K

24K |=

-

FB

11.11 Input voltage OVP & Output voltage OVP composite function

The WD108xG's PRT pin provides reliable and accurate detection of the input voltage OVP and output voltage
OVP, and the function of the composite pin is realized simultaneously by time-separated technology.
For the input voltage function and OVP function, Iin_ove is calculated as follows

Naux

Vin X "N

Iy ovp = Rup
Where: Naux is the number of auxiliary winding turns
Np is the number of secondary winding turns

For the output voltage function, Vour ove has the following formula:

Naux Rpown
X

Vour_ ove = Vour X
- Ns  Ryp+ Rpown

Where: Ryp is the resistance between the PRT pin and the auxiliary winding

Rpown is the resistance between the PRT pin and the ground
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12. Package Information

TO220F-6
10.16
N i i
i 6. 68
o i i
. = | 4. 70
=3 | I
< 0z2 ||| 2.75 S
= 3 0. 50 !
065 | = 10+0.3
u v , 4
1 Ul 85°
2,54 _.//
5, 08

W02020028 — Rev 0.6 11 www.way-on.com



IWAY 2N WD108xG

Six-level efficiency current-mode PWM controller

13. Ordering Information

Product Name Package Package Quantity
WD1082GDET TO220F-6 50/Tube
WD1083GDET TO220F-6 50/Tube
WD1084GDET TO220F-6 50/Tube
WD1085GDET TO220F-6 50/Tube

Contact Information

No0.1001, Shiwan(7) Road, Pudong District, Shanghai, P.R.China.201207
Tel: 86-21-50310888 Fax: 86-21-50757680 Email: market@way-on.com
WAYON website: http://www.way-on.com

For additional information, please contact your local Sales Representative.
LAY ON ® is registered trademark of Wayon Corporation.

Specifications are subject to change without notice.

The device characteristics and parameters in this data sheet can and do vary in different applications and actual
device performance may vary over time.

Users should verify actual device performance in their specific applications.
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Product Specification Statement

B The product specification aims to provide users with a reference regarding various product parameters,
performance, and usage. It presents certain aspects of the product's performance in graphical form and
is intended solely for users to select product and make product comparisons, enabling users to better
understand and evaluate the characteristics and advantages of the product. It does not constitute any
commitment, warranty, or guarantee.

B The product parameters described in the product specification are numerical values, characteristics, and
functions obtained through actual testing or theoretical calculations of the product in an independent or
ideal state. Due to the complexity of product applications and variations in test conditions and equipment,
there may be slight fluctuations in parameter test values. WAYON shall not guarantee that the actual
performance of the product when installed in the customer's system or equipment will be entirely
consistent with the product specification, especially concerning dynamic parameters. It is recommended
that users consult with professionals for product selection and system design. Users should also
thoroughly validate and assess whether the actual parameters and performance when installed in their
respective systems or equipment meet their requirements or expectations. Additionally, users should
exercise caution in verifying product compatibility issues, and WAYON assumes no responsibility for the
application of the product.

B WAYON strives to provide accurate and up-to-date information to the best of our ability. However, due to
technical, human, or other reasons, WAYON cannot guarantee that the information provided in the product
specification is entirely accurate and error-free. WAYON shall not be held responsible for any losses or
damages resulting from the use or reliance on any information in these product specifications. WAYON
reserves the right to revise or update the product specification and the products at any time without prior
notice, and the user's continued use of the product specification is considered an acceptance of these
revisions and updates. Prior to purchasing and using the product, users should verify the above
information with WAYON to ensure that the product specification is the most current, effective, and
complete. If users are particularly concerned about product parameters, please consult WAYON in detail
or request relevant product test reports. Any data not explicitly mentioned in the product specification shall
be subject to separate agreement.

B Users are advised to pay attention to the parameter limit values specified in the product specification and
maintain a certain margin in design or application to ensure that the product does not exceed the
parameter limit values defined in the product specification. This precaution should be taken to avoid
exceeding one or more of the limit values, which may result in permanent irreversible damage to the
product, ultimately affecting the quality and reliability of the system or equipment.

B The design of the product is intended to meet civilian needs and is not guaranteed for use in harsh
environments or precision equipment. It is not recommended for use in systems or equipment such as
medical devices, aircraft, nuclear power, and similar systems, where failures in these systems or
equipment could reasonably be expected to result in personal injury. WAYON shall assume no
responsibility for any consequences resulting from such usage.

B Users should also comply with relevant laws, regulations, policies, and standards when using the product
specification. Users are responsible for the risks and liabilities arising from the use of the product
specification and must ensure that it is not used for illegal purposes. Additionally, users should respect
the intellectual property rights related to the product specification and refrain from infringing upon any
third-party legal rights. WAYON shall assume no responsibility for any disputes or controversies arising
from the above-mentioned issues in any form.
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