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In the evolving landscape of consumer electronics, the efficiency and reliability of Switched-Mode Power Supplies
(SMPS) have become the cornerstone of modern television architecture. Among the various modules used by
global manufacturers, the Samsung BN44-0438Bpower supply board stands as a critical component for a wide
range of LED-backlit displays. This technical analysis explores the intricate design, circuit architecture, and
troubleshooting methodologies associated with the BN44-0438B, providing engineers and technicians with a deep
understanding of its operational mechanics.

Understanding the Architecture of the BN44-0438B Board

The BN44-0438B is more than just a power converter; it is a sophisticated power management system that
integrates three primary functions: AC-to-DC rectification, DC-to-DC regulation for logic circuits, and a high-voltage
constant current driver for the LED backlight array. Unlike older CCFL (Cold Cathode Fluorescent Lamp) inverters,
the BN44-0438B is designed for the high-efficiency requirements of LED technology, utilizing a combination of
pulse-width modulation (PWM) and power factor correction (PFC) to minimize energy loss.

Primary and Secondary Section Breakdown

The board is physically and electrically divided into two main regions: the Hot Side (Primary) and the Cold Side
(Secondary). The primary section is connected directly to the AC mains and is responsible for rectifying the
incoming voltage and performing PFC. The secondary section is galvanically isolated via high-frequency
transformers and provides the regulated voltages required by the TV's mainboard and the LED strips.

¢ PFC Stage: This stage ensures that the current drawn from the mains is in phase with the voltage, reducing
harmonic distortion. It typically boosts the rectified AC voltage to a stable 380V-400V DC bus.

« Standby Circuit: Often controlled by a small dedicated PWM controller, this circuit provides a constant 5V
(A5V) to the mainboard, allowing the TV to respond to remote control signals while in a low-power state.

e Main Switching Stage: Once the 'PS-ON' signal is received from the mainboard, the primary PWM controller
drives the main MOSFETSs to transfer power to the secondary side for the 13V and 5V rails.

Detailed Comparison: BN44-0438A vs. BN44-0438B

A common point of confusion in the repair industry involves the interchangeability and differences between the 'A'
and 'B' revisions of this board. While the base schematic remains largely similar, the physical implementation of the
driver components marks a significant divergence in thermal management and repairability.



Feature/Specification BN44-0438A Revision BN44-0438B Revision

Driver MOSFET Type SMD (Surface Mount Device) Through-Hole (TO-220 or similar)
Mounting Location Bottom-side (Solder side) Top-side (Component side)

Heat Dissipation Via PCB copper planes Dedicated heat sinks

Repair Accessibility Moderate (Requires hot air) High (Standard soldering iron)
Primary Controller 0Z9966 or equivalent 0Z9966SN / OZ9966GN

As noted in various technical revisits, the BN44-0438Bis often preferred by technicians because the driver
MOSFETSs are fixed on the top side of the board. This design choice facilitates easier testing and replacement
without the risk of damaging the PCB traces associated with high-heat SMD rework. Furthermore, the through-hole
components in the 'B' version generally offer better thermal stability during prolonged operation at peak brightness
levels.

The Role of the 0Z9966 Backlight Controller

At the heart of the BN44-0438B's LED driver section is the OZ9966integrated circuit. This IC is a high-efficiency
controller specifically designed for LED backlighting applications. It supports multiple strings of LEDs and provides
sophisticated protection features that are essential for preventing catastrophic failure of the display panel.

Key Operational Mechanics of 0Z9966

The OZ9966 operates by monitoring the current flowing through each LED string. If the current deviates from the
set point, the IC adjusts the duty cycle of the PWM signal sent to the FDD8447Lor similar MOSFETs to maintain
constant brightness. This is critical because LEDs are current-driven devices; even minor fluctuations in voltage can
lead to thermal runaway and premature failure.

Protection Features

1. Over-Voltage Protection (OVP): If an LED string becomes open-circuit, the voltage at the output will spike.
The 0Z9966 detects this via a feedback loop and shuts down the driver to protect the filter capacitors.

2. Short-Circuit Protection (SCP): If a MOSFET fails short or a wire is pinched, the IC senses the excessive
current draw and immediately terminates the gate drive signal.

3. Soft Start: To prevent inrush current during power-up, the IC gradually increases the PWM duty cycle,
ensuring a smooth transition to full brightness.

Component-Level Analysis: The FDD8447L MOSFET

The switching performance of the BN44-0438B is heavily dependent on the quality of its power MOSFETSs. In many
iterations of this board, the FDD8447L N-Channel PowerTrench MOSFET is utilized. This component is selected for
its low RDS(on) (static drain-to-source on-resistance), which minimizes power dissipation during the 'on’ state.

Mathematical Modeling of Efficiency
The power loss ($P_{loss}$) in the switching MOSFET can be approximated by the formula:

$P_{loss} = (I_{rms}*2\times R_{DS(on)}) + (V_{ds} \times |_{out} \times f_{sw} \times t_{sw})$



Where:$l_{rms}$ is the root-mean-square current.$R_{DS(on)}$ is the resistance of the MOSFET.$V_{ds}$ is the
drain-source voltage.$f_{sw}$ is the switching frequency.$t_{sw}$ is the switching time.

By utilizing the FDD8447L, Samsung engineers minimize the first term of the equation ($I_{rms}*2 \times
R_{DS(on)}$), thereby reducing the heat generated by the board. This efficiency is what allows the BN44-0438B to
operate in the cramped, poorly ventilated environments of modern slim-profile LED TVs.

Troubleshooting and Diagnostic Workflows

When a BN44-0438B board fails, the symptoms usually manifest as a "no power" condition, a "flash of light"
followed by blackness, or a clicking sound. A systematic approach to diagnosis is required to identify whether the
fault lies in the primary PSU, the secondary rails, or the LED driver stage.

Step 1: Preliminary Inspection and Voltage Testing

Before applying power, perform a visual inspection for charred components, leaking electrolytic capacitors, or cold
solder joints. If the board appears physically intact, proceed to measure the standby voltage.

e Measure A5V: With the TV plugged in but off, check for 5V at the main connector. If OV, the problem is in the
primary standby circuit (check the fuse and the standby PWM IC).

* Measure PS-ON: If A5V is present, press the power button and check for a change in the PS-ON pin (usually
0V to 3.3V or vice versa).

¢ Check PFC Voltage: If the board starts, the voltage across the large 450V filter capacitor should rise from
~160V (rectified AC) to ~390V (boosted PFC).

Step 2: Backlight Inverter Diagnosis

If the TV has sound but no picture (the "flashlight test" reveals images on the LCD), the fault is likely in the OZ9966
circuit or the LED strings themselves. Using a dedicated LED tester is recommended to rule out the panel's internal
LEDs before blaming the BN44-0438B.

Common Failure Modes and Solutions

The following table outlines frequent issues encountered with the BN44-0438B and their technical resolutions:



Symptom Probable Cause

No Power / Dead Blown Main Fuse

Clicking Sound Short in Secondary Rail
Backlight Flash Open LED String

Intermittent Shutoff Cold Solder Joints

Advanced Circuit Interoperability

Diagnostic Action

Check Bridge Rectifier for
shorts.

Measure resistance on
13V/5V rails.

Check OVP pin on OZ9966.

Physical inspection of
transformer pins.

Recommended Fix

Replace Rectifier and Fuse.

Replace shorted Schottky
diodes.

Repair LED strip or bypass
protection (for test).

Resolder high-heat
components.

The BN44-0438B does not operate in isolation. Its performance is intrinsically linked to the Main Logic Board and

the T-CONboard. Communication between these modules occurs through the 'Error' and 'PWM_Dim' lines. The
Main Board sends a PWM signal to the BN44-0438B to control brightness (dimming). If this signal is missing or

corrupted, the backlight may remain off or flicker uncontrollably.

Furthermore, the BN44-0438B schematic diagramreveals a complex feedback mechanism using optocouplers
(such as the PC817). These components provide the necessary isolation while allowing the secondary side to
regulate the primary side's switching frequency. A failure in the optocoupler or its associated TL431 precision shunt

regulator can cause the output voltages to drift, potentially damaging the mainboard.

Practical Field Guide: Replacing the BN44-0438B

When repair at the component level is not feasible—due to PCB carbonization or unavailability of specific ICs—a
full board replacement is required. However, technicians must ensure that the replacement board matches the

original specifications exactly.

1. Verify Part Number: Samsung often uses multiple vendors for the same TV model. Ensure the replacement is
a BN44-0438B and not a variant with different connector pinouts.
2. Inspect Connectors: Check for any signs of heat damage on the plastic housing of the LED output connector.

Heat-damaged connectors can lead to high-resistance connections and future failures.

3. Apply Thermal Pads: If the replacement board uses SMD MOSFETS s (like the 'A' version), ensure the thermal
pads are correctly positioned against the chassis to facilitate heat transfer.
4. Firmware Considerations: In some rare cases, replacing the power board may require a factory reset of the
TV via the service menu to recalibrate the backlight dimming curves.

Engineering Implications and Future Outlook

The design philosophy embodied by the BN44-0438B highlights a transitional period in display technology where
power density and thermal management became the primary constraints. As displays become even thinner, the

industry is moving toward Gallium Nitride (GaN)power stages, which offer even higher efficiency and smaller

footprints than the silicon-based MOSFETSs found on this board.

However, for the millions of devices currently in service, the BN44-0438B remains a masterclass in cost-effective,
high-output power delivery. Understanding its schematic—from the EMI filter at the input to the OZ9966 controller



at the output—is essential for any professional involved in electronics maintenance. By focusing on the structural
differences between the 'A' and 'B' revisions and mastering the diagnostic workflow for the LED driver stage,
technicians can significantly extend the lifecycle of consumer displays, reducing electronic waste and improving
service outcomes.

The integration of robust protection circuits, such as those found in the 0Z9966, serves as a blueprint for safe
consumer electronics design. While the search for a BN44-0438B diagram often begins with a failed TV, it
concludes with a deeper appreciation for the complex engineering that powers our modern world. Whether it is the
precise switching of the FDD8447L MOSFETSs or the steady regulation of the PFC stage, every component plays a
vital role in the seamless delivery of visual media.
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