SPECIFICATION

Product : Programable LED Driver
Model Name : CVT120 — xxxx...Xxx
(xxxx...xxx : target LCD part number)

Supportable Dimming : External PWM and Analog

August 2019



Revision History

Rev. Date Revision Details Remarks
A Oct 16, 2018 Engineering Sample Issue
B Mar 18, 2019 Initial version start
(the first product model)
C Apr 01, 2019 The second Production start
Apr 30, 2019 The addition of MTBF data




1. DESIGN CONCEPT OF PRODUCT

This product has been designed for providing an easiest way of suitable LED driver adoption based on a fixed a hardware model which can be
applicable for various TFT LCD Modules.

In order to overcome the difficulty from too many different hardware supply in every time when all users need to drive a target LCD panel, this
product allow to settle the key parameters of LCD backlight LED rail through a program which can settle below parameters ;

-. the number of LED Channel,
-. the level of current on each LED string a
-. the adoptable Voltage level as the OVP (Over Voltage Protection).

This model has max 6 channel supportable and 630mA level current supportable,
Further details about users’ manual will guide how to use this product, refer to the attached Appendix.
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3. ELECTRICAL PARAMETERS

3.1 Input Requirements
Values
Parameter Symbol Unit Remark
Min Typ Max
VBL 10.8 12 18 Vdc
Power Supply Input Voltage ** 1
VBL 18 24 29 Vdc
IBL - - 2.1 A VBL =12V Ext VBR-B =100%
Power Supply Input Current
IBL - - 1.0 A VBL =24V Ext VBR-B =100%
Power Supply Input Current (In-rush) In-rush - - 6 A VBL =10.8V Ext VBR-B =100%
Power Consumption PBL - - 23
On V on 2.4 - 5.25 Vdc
On/Off
Off V off -0.3 - 0.8 Vdc
Brightness Adjust ExtVBR-B 3 - 100 % On Duty **2
Input Voltage High Level 2.4 - 5.25 Vdc
for Control
System Signals Low Level 0.0 - 0.7 Vvdc HIGH : On duty
Pulse Duty Level (PWM) LOW : Off duty
PWM Freq. 100 240 Hz **
Duty 2 - 100 %
Analog Dimming A-DIM 0 - 3 \% OV : Min Bright 3V :Max Bright

** 1) The LED string voltage always has to be higher than the input voltage (max) and the difference must be at least 5V deviation.
** 2)  To use PWM duty less than 10%, the frequency of dimming should be 120Hz or less
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3.2 Output Requirements
3.2.1 Maximum Output Voltage and Current

Output Constant Total Output
Current per channel| Constant Current
Constant .
Maximum (mA) (MA)
Voltage (:Rl;rrzzr;t Channel Wattage
Min. | Typ. | Max. [ Min. | Typ. | Max.
OUTPUT | 15V ~60V | 1Ch~6Ch [23W under| 10 - 630 30 - 630

» The voltage and current per LD Backlight string are set according to the LCD demand

3.2.2 Ripple and Noise
The ripple and noise are defined as a periodic or random signal over frequency band at the 10Hz
~ 20MHz, measuring by an oscilloscope capable 20MHz bandwidth.

Add Electrolytic Capacitor 47uF + 0.1uF

+ \
. — i TFT-LCD
Z — LED Panel
LED Driver Unit
200mm
| R Oscilloscope
5 > Measurement point
Output Voltage LED Output
Ripple Voltage Range (mV) 5000

X The ripple & noise are measured at the 20MHz bandwidth by a 12" twisted pair-wire which is
cut off through the 0.1uF & 47uF parallel capacitor.

= Test condition

- Temperature: 25°C room temperature
- Test equipment: PWM Dimming 100%




3.2.3 Overshoot
The output overshoot at the boot up must not exceed 25% than ordinary operating voltage value
whether it is under a loading condition or not.

3.2.4  Output Rise Time
At the moment of turning on, the rise time of output voltage has to be shorter than 200msec,
which is measured from the 10% point to the 90% point at the optimal level

= Test condition

- Temperature: 25°C room temperature
- Test equipment: Resistance load

3.3 Power Output Protection

3.3.1 Over Voltage Protection (OVP)
The voltage will not exceed the upper trip limit.

The noise spikes (exceeding the trip limit smaller than 10 ps) will not restrict the output voltage at
zero level.

3.3.2  Specification of Protection

Over Voltage Protection

Voltage
Range[V] Protection

OUTPUT Set 10V higher than the string voltage of panels. | Shut Down

4, Absolute Raring
4.1 Temperature
- Operating Temp. : -35~85°C (optional guarantee — up to -40°C)
- Storage Temp. . -35~85°C (optional guarantee — up to -40°C)
4.2 Humidity
- Operation humidity : 20 ~ 85% non-condensate
- Storage humidity . 5~95% non-condensate



5. Pin Information

CN102 (12505WR-12 : YEONHO)2

PinNo. |Symbol| Description
1 FB1 LED Cathode 1
2 FB2 LED Cathode 2
: FE2 | LEDCeMode® 1| CN10135001WR-02A00 : YEONHO)
4 FB4 LED Cathode 4 —
5 FBS | LEDCamoges | | PinNo. | Symbol |  Description
8 FBE | LED Cathode® 1 VLED LED Anode
7.8,9,10,11, 12| vLED LED Anode 2 FB1 LED Cathode 1

|

CN100 (12505WR-11 : YEONHO)
PinNo. | Symbol | Description
1,23 ViIN Volage Input
4579 GND Ground
B PWM | PWM Dimming
8 EN B/L Enable
1 ADIM | Analog Dimming




6. Dimension (60 x 40 mm x 6.8mm) and Pictures
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7. RELIABILITY TEST

7.1 Environment Test

Adopted Test

Test method

Intermittent
Operating
Stability Test

The electrical characteristics have to be passed this test under the none stop
power “On” and “Off” during the 25,000 hours by the in every 10 seconds interval
on the maximum load condition

Low Temp.
Operating Test

The test has to be done for 200 hours under — 30 degree Celsius condition and the
product has to meet the normal operation without any trouble for electrical
characteristics

High Temp. &
High Humidity
Operating Test

The test has to be done for 200 hours under +85 degree Celsius and 85% relevant
Humidity condition and the product has to meet the normal operation without any
trouble for electrical characteristics

Low Temp.
Storage Test

The test has to be done for 96 hours or more under — 35 degree Celsius condition.
Then the switching regulator is left at the ambient temperature and humidity for 1
hour or more, consequently the product has to meet the normal operation without
any trouble for electrical characteristics

Heat cycle
Operating Test

The test has to be done under 10 times cycling condition like below under ambient
temperature and humidity for 1 hour or more. Then consequently the product has
to meet the normal operation without any trouble for electrical characteristics.

Consecutive Cycle Temperature

10 minutes 25°C

30 minutes 25°C > -35°C

240 minutes Minimum temperature(-35°C)
30 minutes -35°C > 25°C

10 minutes 25°C

30 minutes 25°C > 85°C

240 minutes Maximum temperature (85°C)
30 minutes 85°C > 25°C

Vibration Test

The test has to be done for 2 hours or more under the Vibration amplitude at
1.5mm, Frequency at 10-5-10Hz, Sweep Time for 1 minute on the X, Y, Z direction
each. Consequently there shall be no visual damage or inside characteristics.

Appearance
Test

There shall be no contaminant or dust on the switching regulator, which affect any
electrical characteristics. There shall be no severe unevenness or scratches on the
plated or painted surface




7.2 Mean Time Between Failure (MTBF)
The product has been designed by 50,000 MTBF with 90% reliability index under below
conditions.

- Input voltage 12vdc
- Duty cycle : 6hours ON, 2hours OFF

- Ambient Temp : 25 +2°C
- Humidity : prevailing condition

DERATING CHARACTERISTICS
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It measured by Lambda Predict Program, “Reliasoft” made. And it calculates by the Telcordia SR-
332 Issue 3

The MTBF : 281,830 hours
(refer to the calculation data on the page 11)

~ 10 ~



Location Mo. ""“{:;":ﬂ“m MTEE {hrs) Comtribution Quantity
Ci00 548 FIT1 i1 B30 0495 1
Cii1 0154 &, L4, 00, 000 LTEAE 1
cior 12001495 30,500 04388 1
£y D168 G, D61 00 000 e e 1
Ci04 00765 13, 008, DOG, 500 1OBESE 1
Ci0s 0.00ES 53, 237 D00, 000 ATEG 1
C106 0.0LES 55,237, 000,000 LITEE 1
C108 0.037E 26, 50, D00, 000 & FEE 1
CHE [EE] 7,631 800 500 1A 1
[ 0.0031 43,378, 000,000 I E G 1
o Jnred] A2 7w, 000, ) LA 1
[t 1.0031 43, 378, D00, 000 | _F4E O 1
i ).0231 43,378, D00, 000 | TG 1
(] D017 58, G55 2 W 1
[ 0.0551 18,151, 000,000 TR 1
C208 30551 16, 151, 66C, 000 7T 1
] 1.0SEL 18, 1%1 DOO, 500 1.T5E06 1
(&3] ).08E1 18,151, 000,500 TTEE 1
(100 .55 1, 000, S0 B0 0.0001 1
Cri101 5755 1,000, 500, 000 0.0001 1
CH10E .G 1,000, 500,000 0.0001 1
[enFais] 05755 L, 020 S 00 0.0001 1
0100 1157204 5352 800 0.0168 1
[Fio0 - - 1] 1
1100 EENE T 28, 777 000 00045 1
1CH0 120648 02, B, D00 0.0017 1
[1CEaL 26 10TF 4,422 700 0.0318 1
L1080 22301 e 0.0003 1
L101 22011 454, 330,000 0.0003 1
LEDL - - a 1
LEDZ - - a 1
[T - - a 1
Q00 21.7x5 A6, 008 D00 0.0031 1
[FFi] 12 FFr7 01,446, 00 0.0017 1
R100 31525 557,300,000 LE® 1
101 11535 557 W00 000 4R 1
R102 11525 £57 00,000 L 14EE 1
F103 01538 £, 557, 300, 000 2145 R 1
R105 (L1528 £, 557 300,000 LIEE 1
L0 L2 554,300,000 L1405 E
107 11538 S57 W00, 500 2 14ER 1
108 1508 557 200, 000 1R 1
103 2546 513,400,000 A0ES 1
1141 11538 557 W0 (00 2148 R 1
R111 11528 £57 300,000 14 R 1
R113 0.152% 6,557, 200, 000 214EE 1
R114 01525 £, 557, 300,000 1R 1
R115 1538 EE7T 300,000 TI1HEE 1
118 11535 557 W00 000 4R 1
R117 11525 557 00,000 LI 1
118 158 S57,300,000 LLIEGE 1
115 11538 S57 W00, 500 2148 R 1
R120 11525 SE57, 00,000 L 14EAE 1
R204 0.152% 6,257, 300,000 214508 1
R201 01538 £, 557, 300,500 18R 1
R0z NI 557 300,000 LGS 1
2017 11538 S57 W0 (00 2148 R 1
20 11528 557 20,000 14 1
R205 31525 557,300,000 LIS 1
208 11525 S57 300, 000 2145 1
207 11538 £57, 300,500 214 1
F208 01538 £, 557, 300, 000 2145 R 1
Rl 01525 6,557 300,500 LI 1
210 15s 557,300,000 LIEGE 1
211 11538 S57 W00, 500 2148 R 1
212 1508 557 200, 000 1R 1
F214 11505 557 300,000 L1sE-E 1
215 11538 SE57 W00 OO0 2148 R 1
F21E 11525 557 00,000 L14EE 1
R217 0.152% 6,557, 200, 000 214EE 1
R218 01528 6,557, 500, (00 T1eEE 1
R213 01525 £, 557, 300, 000 PR 1

Hinimum| 281830 |
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