STDK.
DC-AC INVERTER UNIT

CXA-0385 (16W QUAD OUTPUTS WITH DIMMING FUNCTION)

Applicable LCD:

AA150XNO2 (MITSUBISHI)
AA150XNO3 (MITSUBISHI)
AA150XNO04 (MITSUBISHI)
T-351863D150-FW-A-AB (OPTREX)

FEATURES:

a. This inverter is for four lamps. It has Dimming function(PWM Sys tem) and Remote function.
b. This product has shutdown function.
It prevents from keeping generating the high voltage when the lamps open.(Refer Note.6.)
c. With lamp failur e detector.
Normal Operation . CN1-6=0V
Some Lamps Open : CN1-6=5V
d. Select the way of dimming (CN1-5)
1. Insert a potentiometer (0-50kQ)
2. Apply the voltage (0-2.5V)
e. When LED lights , it shows the generation of high voltage.
f. The high-voltage area (terminals and patterns) is coated with silicone so as to avoid the defects caused by dust.

TEMPERATURE & HUMIDITY:

Operating Temperature Range 0°C ~ +70°C
Storage Tempreture Range -30°C ~ +85°C
2 o
Humidity 95%RH max Label (Examipe)
TDK part No, Date cade, Country of origin
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STDK.

DC-AC INVERTER UNIT

CXA-0385 (16W QUAD OUTPUTS WITH DIMMING FUNCTION)

CONNECTOR CONFIGURATION:

No. Part Description Qty. Material Using connector Correspoding connector
Conposite (CEM-3) ) .
©) PWB t=1.0mm Using connector
@) Input Connector - S7B-PH-SM3(JST) PHR-7(JST)
©) Output Connector - SMO02B-BHSS-1(JST) BHSRO02VS-1(JST)
) Output Connector - SM02(4.0)B-BHS-1(JST) BHR-02VS-1(JST)
CNO01:S7B-PH-SM3 (JST) CN2,CN4:SM02B-BHSS-1 (JST)
Pin Symbol Note Pin Symbol Note
CN1-1 ) CN2-1 Vhigh1 600Vrms / 6.5mArms
_— Vin 10.8~13.2V Input Voltage -
CN1-2 CN2-2 Vhigh2 600Vrms / 6.5mArms
CN1-3 CN4-1 Vhigh3 600Vrms / 6.5mArms
———— GND ov Ground -
CN1-4 CN4-2 Vhigh4 600Vrms / 6.5mArms
Vbr 0~2.5V
CN1-5 Brightness Control CN3,CN5:SM02(4.0)B-BHS-1 (JST)
Rbr 0~50kQ -
- Pin Symbol Note
CN1-6 Vst oV /5v Alarm Signal
CN3-1 Viow1 2v)
0~0.4V : OFF
CN1-7 Vrmt 2 5~Vin : ON Remote Control CN3-2 Viow2 2v)
CN5-1 Viow3 (2V)
Note2 : Thisis an output pin and it is active high(5V) if any Lamp CN5-2 Viowd V)
opens / fails.
ELECTRICAL CHARACTERISTICS:
Conditions Specifications
Parameter Symbol . . RL1~RL4(kQ) . Unit Note
Vin(V) Vrmt(V)  Vbr(V) / Rbr(kQ)  Ta(°C) /I CL1~CLA(pF) min. typ. max.
lout1 12.0£1.2  5+0.25 0/0 0~70 90//'5 6.0 6.5 7.0 mArms  Max Brightness
Output Current
~lout4  120+1.2 5:0.25 2.5/50 0~70 901/ 5 2.3 3.0 3.7 mArms  Min Brightness
lin1 12.0+1.2 540.25 0/0 0~70 901/ 5 - 1.7 2.0 A
Input Current
lin2 12.0+1.2 0 0~2.5/0~50 0~70 901/ 5 - - 1 mA Remote OFF
Frequency F1 12.0+1.2 540.25 0 0~70 901/ 5 45 50 55 kHz
Frequency (Duty)  F2 12.0£1.2  5%0.25 2.5/50 0~70 901/ 5 240 270 300 Hz
Open Voltage Vopen 12.0+1.2 5%0.25 0 0~70 o0 /o 1.5 1.6 - kVrms
12.0+1.2 5+0.25 0 0~70 901/ 5 - 0 - \% Normal
Al Si | Vst i
am Signa ® 420812 51025  0-25/0~50  0~70 90/’ 45 5 5.5 v Operation

Refer Note 6

Alaram Signal

Note3. The test circuits added 5pF capacitor across the load resistor for LCD back light stay capacitor.

All specification are subject to change without notice.

CXA E VER, 2004/10/06 CTGB8V051-C



STDK.
DC-AC INVERTER UNIT

CXA-0385 (16W QUAD OUTPUTS WITH DIMMING FUNCTION)

TEST CIRCUIT: .
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Note 4. SW1 Operation is as following;

SWi1 Operation of Unit
a Operation
b Non Operation
OPEN Non Operation

Note 5. SW2 Operation is as following;

Sw2 Operation of Unit
Voltage dimming
a Vbr=0~2.5V

(Vbr=0V : Max Brightness)
Variable resistance dimming
b Rbr=0~50kQ
(Rbr=0Q2 : Max Brightness)

Note 7. Connection diagram of LCD module (Reference)

CXA-0385 A LCD Module
A
o Y — =
VHIGH —t+—C Gw D
VHIGH
vLOW
VLOW @ | :I
vhion L C Tw D
L— 1 C Ttw ]
VLOW @

All specification are subject to change without notice.

RL1,2,3,4 : Load resistance (7W MIN.)
CL1,2,3,4 : Stray capacitor (3kV MIN.)

IR

Note 6.Safety Function

Load Condition | A Snal |~ Shuicoun
Normal Operation 0.5V max. Normal

1 Lamp Open 4.5~5.5V Normal

2 Lamps Open 4.5~5.5V Normal

3 Lamps Open 4.5~55V Normal

4 Lamps Open 4.5~5.5V Shutdown

*1. If the inverter detects open circuit all lamps
for more than 3 seconds it will shut down.

*2. In test circuit ,If anyone of switches SW3~SW10 opens,
then the warning signal will be activated (+5V).

*Connect the High Frequency Current Metfer to the
Low-Voltage (VLOW) side.

CXA E VER, 2004/10/06 CTGB8V051-C
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Precautionary Notes Regarding the Use of This Inverter

When using this product, give due consideration to the precautionary notes described below and
ensure a safe design. Inappropriate use may result in electric shock, in jury or fire.

A Warning A

o his product is subject to high voltage . Do not touch it while the power is on.
Failing to do so may result in elect ric shock.

A Caution

o his product is designed for the lighting of a Cold Cathode Fluorescent Lamp.

Do not use it with any other load.

oStore this product under the con ditions defined in the specification document.

oo not store this product in an environment where dust, d irt or corrosive gas(salt,acid,base, etc.) is present.
o his product is subject to high voltage. If there is a possibil ity that the user may touch the product,
provide a proper indication in order to draw the user's attention.

o his product is designed for use with general electronic equipment.

If it is to be used with medical equipment t hat directly affects human life or for the control of
transportation equipment to which passengers entrust their lives, provide thorough fail-safe measures.
d\void using this product und er high temperatures or high humidity or in an environment in which

dust, dirt or any corrosive gas (salt,acid,bas e, etc.) is present.

Also,be careful not to allow the formation of dew condensation. It may result in damage or electric shock.
df the product does not have a built- in protective circuit (circuit breaker, fuse, etc.),

it is recommended that a fuse be u sed at the input stage to prevent the generation of

smoke or fire in the event of a malfunction.

Even when the product has a built-in protective circuit (circui t breaker, fuse, etc.),

the circuit may not function properly due to inappropriate o perating conditions or power-supply capacity.
It is recommended that an appropriate protective circuit (circuit breaker, fuse, etc.)

be provided separately from the built-in circuit.

atJse the product only within the specified input voltage, output power, output voltage

and operating temperature ranges. Exc eeding these values may result in damage, etc.

drovide a measure for the prevention of surge voltage due to lightning, etc.

Abnormal voltage may result in damage, etc.

o o prevent problems arising from short-circuiting of the high-voltage section,

provide appropriate measures to prevent the entry of foreign substances following installation.

o his product is not designed to provide resistance to radiation.

dRipples could be superimposed on the vo ltage and the current in the input source connected to the inverter ,
@epending on the imped ance in the input source, wiring, etc.

When you select an input source, please ¢ heck waveforms, etc on the final set.

Handling Precautions

o his product uses thin wires. Observe the following precautions and handle it with care so

as not to cause wire breakage. Broken wire may result in damage, etc.
@ not stack multiple p roducts on top of one another.
@¥o not allow the product to come in contact with tools, etc.

o not apply excessive stress during installation.

It may cause chipping and crac king,resulting in damage, etc.

¢ Provide clearance between the high—voltage section of this mduct and the frame body on which the produ ct
is installed and also the conductor section as per listed on section [1] “Ou tline”.

Please do not use the product, when dropping it, since there is a possibility of the parts damage.
Please confirm abnormality is not found in the product enough when using it by any chance.
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1. Part Name

The part name is CXA-0384.

2. Contents
Item Attached view Page

[1]External appearance/structure and dimensions

1-1. External dimensions, pin layout diagram [1] section 3

1-2. Pin connec tion [1] section 4
[2] Absolute Maximum Ratings [2] section 9
[3] Electrical specifications [3] section 5
[4] Measurement circ uit [4] section 6
[5] Reliability Test [5] section 7
[6] Packaging and Marking [6] section 8
[7] Others

7-1. Test Cond. [7] section 8

7-2. Std Warranty [7] section 8

7-3. MTTF [7] section 8

7-4. Others @ @@ @ @ [7] section 8
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LEsted description are subject to change without notice.

&roduct Outline e
¥This product is a 4-lamp inverter and has dimming functions (PMW method) and remote functions.
¥his product has a shutdown function for safety to stop high voltage generation when all loads (lamps) are open. (Note 4-3)
¥This product has an alarm output (a lamp blowout detecting function) to inform load (lamp) abnormality when loads (lamps)
are open. When bbads (lamps) are connected normally, OV is output on CN1-6, and when loads (lamps) are open, 5V is
output on CN1-6.
¥High voltage generaton on the inverter board is marked by a lighted LED. (Note 4-3)
¥he high voltage generating section is coated with silicone as a measure against dust.
This product is conformity to RoHS directive. i |
i donformity to RoHS Directive:This mans that, in conformity with EU Directive 2002/95/EC,
lead, cadmium, hexavalent chromium, and specific bromine-based flame retardants, PBB
and PBDE, have not been used,except for exempted applications.

[1]External appearance/structure and dimensions Label marking
1-1. External dimensions, pin layout diagram Our product name, lot no., and country of origin are marked
' . ’ 150 D.5
Front elevation
| ) 144 D.3 (3)
G e ©l
CN5 — CXA-0384
= a1 T2 = _
o o T Il = WES
o 2 N ] X = b= =
< 1 =
o =
3 - E cNa LN F=
TA— =2 1 |
Silicone CN3= to
Silicone
@) |5 CN1 [d ) @ -
[ 10 T
Side view N 7 T | = =J7/Z/7 ~ 1 85
e | Y e A | o
- 55mm 60mm
a: part generating high voltage a: part generating high voltage
(all the 55mm part from the edge of the board) (all the 60mm part from the edge of the board)

*Please secure the air clearance of 3mm or more from the high voltage generation area up and down and right and left.
Rlease refer to Note1-3. for details.

Rear view @ @

4-f@5 D.2
4-f B (GND Putt)

©

Dimensions in mm
Weight: 45.0g (Typ.)

No. Product name Type name / material Quantity Remarks
i Printed wiring board PWB Composite (CEM-3) 1 UL94V-0 t=1.0
16 Input connector CN1 S7B-PH-SM4-TB(LF)(SN) 1 JST
il Output connector CN2,4 SMO02B-BHSS-1-TB(LF)(SN) 2 JST
) Output connector CN3,5 SM02(4.0)B-BHS-1-TB(LF)(SN) 2 JST
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1-2. Pin connection

Input side Output side
Pin No. | Symbol Rating Remarks Pin No. | Symbol Rating Remarks
gm; vin | 108 132v Power input CN2-1 | VHIGH1 | 660Vrms | Output 1
CN1-3 CN2-2 | VHIGH2 | 660Vrms Output 2
CN1-2 GND ov GND

CN3-1 | VLow1 V) Return on
CN1-5 | Vbr/Rbr 0 2.5V Dimming pin output 1
0 50kfT ON3-2 | viow2 | (2v) | Returnon
output 2

CN1-6 Alarm output
(Output) Vst oV/sv 5V when lamps are open| | CN4-1 | VHIGH3 | 660Vrms Output 3
\ Remort pin CN4-2 | VHIGH4 | 660Vrms Output 4

CN1-7 Vrmt 0Vv/2.5V Vin 0 0.4V:OFF
2.5 VinV:ON CN5-1 | Vlow3 | (2v) Return on
output 3
Return on
CN5-2 | vLow4 (2v) output 4

Note 1-1.Marking of product name, lot no., and country of origin
1) Product name, lot no. and country of origin are marked on a label on a transformer.
2) Lot no. marking example (manufactured on Jul 25, 2005)
5 7 2 5 R
j— RoHS Directive compliant product Identification sign(*)

Note 1-2.

Note 1-3.

Note 1-4.

Note 1-5.

Blank

—— Manufacturing date (marked in 2 digits)

Manufacturing month (marked in 1 digit except October,
November and December thatare represetned by X, Y and Z respectively.)

Manufacturing yea (last digit in Christian year)

3) Country of origin marking example (MADE IN JAPAN and MADE IN CHINA, etc.)
As to pin connections please refer to Section [4] Measurement Circuit.

Part "a" (Between tre transformer (T1) and CN2, and CN3¥he transformer (T2) and CN4, and CN5) in the
external appearance diagram generates high voltage. When you mount a conductive material (metal frame, etc)
nearby part "a" during installation, please be careful to secure 2mm or larger spacial distance in all directions
around it to prevent eletric discharge from the high-tension part to the conductive material.

When the voltage of the output connector is measured with no load (e.g., before the cold-cathode tube is lighted),
the voltage will be measured lower than the actual output, depending on the capacitance of a probe used and a
measurement method, because it will be divided by the capacitance of a ballast capacitor, a high voltage probe,
etc in the DC-AC invertercircuit.

In order to eliminatethis error by capacitance, above output open circuit voltage is specified by measuring the
output on the transformer's winding pins.

The voltage appied to the load could be lower than the output open-circuit voltage when the distributed
capacitance in amounted condition is high (due to leakage of current by distributed capacitance), and makes it
particularly hard b light when driving a cold-cathode tube in low temperatures. Please be careful in your
installation to make the distributed capacitance as low as possible.(For example, make high-tension wiring to a
cold-cathode tube as short as possible, and never use stranded wire for the high-tension wiring.)
fig1.High Voltage Code

OK NG

LCD MODULE LCD MODULE

No.‘ MATERIALS NAME ‘ Qu ‘ MATERIAL REMARK

PRODUCT NAME or MODEL,TITLE

DC-AC INVERTER UNIT CXA-0385

TDK CORPORATION

NAME OF DRAWING DRAWING No. PAGE

Product Specification CTR-1248-E 4/8

TSB-08-01-05(00) FORM-6(A4)




Note 1-6. In a low current zore, please confirm characteristics of the lamp beforfe use. Flickering could occur depending on
a lamp.

Note 1-7. Please set the input power source capacity to4A or higher. If it is less than 4A, there is a possibility for a circuit
protection element(fuse or IC protector) not to melt.

[2] Absolute Maximum Ratings

Item Symbol Spec Unit Remarks
Vin 0 15
Input votage Vrmt 0 Vin vDC
Vbr 0 16
Load resistance RL1 2//CL1 4 100//5 kfYV/pF
Operating Ta 0 70 3
temperature range
Storage Ts 30 B85 7
temperature range
Humidity range RH 95 %RH Maximum wet-bulb temperature to be 38 Z

No condensation to occur

Note 2-1. As the distributed capacitance for a loaded panel, 5pF is added in parallel with the load resistance.

[3] Electrical specifications

Measuremert condition Inspection standard
Item Symbol [~ Vbr(V) / N RL1 4(kf) Unit
vin(V) | Vrmt(v) Rbr(k £9) Ta( ¥ JICL1 A(pF) MIN. | TYP. | MAX.
Qb ourrenty | 101 0/0 60 | 65 | 7.0
Al
Output current 2 s mArms
(dimming min.) lo1 4 5 p.25 2.5/50 2.3 3.0 3.7
Input current 1 lin1 0/0 | 1.7 2.0 A
901//5
Input current 2 lin2 0 0 25/0 50 | | 1 mA
ocleton Fo| 12 ) 0/0 0 70 45 | 50 | 55 | KkHz
1.2
Oscillation
frequency F2 25/50 240 270 300 Hz
(Duty)
Output 5 D.25 *
open-circuit voltage Vopen 0/0 + 1500 | 1600 - kVrms
90//5
Alarm output " 0 25/0 50 Noto 43 ! 45 | 50 | 55 '
(Note 4-3) s
0 25/0 50 90//5 - 0 0.5
No. MATERIALS NAME ‘ Qu ‘ MATERIAL REMARK
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[4] Measurement circuit

lin

Vin A
10.8 13.2V

S

Vbr
0 25V

RL1 24:Load resistor (7W or higher)
CL1 2&:Distributed capacitance capacitor (3kV or higher)

Note 4-1. Note 4-2.
To be the one to operate asfollows by ON-OFF of SW1. To be the one tooperate as follows by switching SW2.
SWH1 Unit operation SW2 Unit operation
a Operates Voltage dimming
a Vbr=0 2.5V (0V:Luminance max.)
b Does not operate - -
Volume dimming
Open Does not operate b VR=0 BOKngngﬂ:Lumlnance
Note 4-3.Protection circuit operation
Loading condition Alarm Slgn.?l Shutdown function *? LED operation
(CN1-6)
At normal times 0.5V max. Does not shut down Turned on
When one load 45 55V Does not shut down Turned on
(lamp) is N.G.
When t.W° load 45 55V Does not shut down Turned on
(lamp) is N.G.
When three load 45 b5V Does not shut down Turned on
(lamp) is N.G.
When four load Turned off
(lamp) is N.G. 45 557 Shuts down (in about 3 seconds)

Note 4-4.Measuring apparatus
@ Digital Multiple Meter(ADVANTEST R6452A orequivalent)

(A) DC Current Meter(ADVANTEST R&452A or equivalent)
@ Frequency Countor(ADVANTEST R6452A or equivalent)
(V) True RMS Meter(NF Circuit M2170a equivalent)

High Frequency Current Mete(FLUKE187o0r equivalent)

1000:1| High Voltage Probe(Tektonix P6015A or equivalent)

1.5V alarm output is generated when either one of the loads or more loads turn open.
2.This inverter includes a protection circuit that stops the operation in about 3 seconds when all the lamps turn open.
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LCD module connection diagram (reference)

DC-AC INVERTER LCD module
Viow @ DJ
VHIGH [I] Ly
VHIGH — D—|
viorl—(A) |

&/
Viow
VHIGH
V::GH — Q Lamp D
A1 Tamp D
Viow A
o/

Please connect the high-fr equency ampere meter to the low voltage side (VLow side).

Vrmt pin circuit (reference) Vbr terminal circuit(Reference)

CN1-1,2
Vin
PWM Signal
CN1-7
CN1-5
Vrmt Vbr/Rbr JW\I
AN J UL

30k S

[5] Reliability Test

To meet the following reliability tests.

Test item

Test conditions

Judgment criteria

Low temperature exposure

-30 Z500h

Low temperature operation

0 Z500h Operating condition : As rated

High temperature exposure

85 2500h

High temperature operation

70 Z500h Operating condition : As rated

Thermal shock

-30 Z 851 Z00 cycles 30 min. each

Moisture resistance

60 790 95%RH 500h

10 57Hz Half-amplitude 0.75mm
58 500Hz 9.8m/s?

No defectto exist in electric characteristics and

external appearance.

Vibration ) . .
Sweeping time: 11 min.
60 min. each in X, Y, Z directions
Shock 980m/s? 11ms Sine halfwave
One time. eachin KX, Y, Z directions
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[6] Packaging and marking

The product is to be packaged to be safe and free from water absorption and damage and to be marked
with following items.

6-1. Customer name

6-2. Customer part number

6-3. ltem code

6-4. TDK part number

6-5. Inspection No.

6-6. Shipping No.

6-7. Delivery date

6-8. Quantity contained

6-9. Country of origin
Plastic bag
ntistatic)

Label marking
@ Rroduct name
Manufacturer name
Customer part number
Quantity
Inspection No.
Country of origin

10 pieces/inner box X 10 boxes
= 100 pieces/box

Inner cardboard box
(@37mm:L) (223mm:W) [
65mm:H)
Label marking

10 pieces/inner box Fpoduct name
Manufacturer name
Customer part number
@uantity
Inspection No.
Country of origin

Outer cardboard box
(800mm:L) {(244mm:W) {(359mm:H)
[7] Others
7-1. Test cond.
A normal test condition :Temperature (20£15°C), Humidity (65+20%RH).

7-2. Std warrantry
One year after shipment.This covers any defects in material or workmanship. Defective units will be
replaces at no charge.

7-3. MTTF

MTTF which calculated acording to MIL-HDBK-217-F is as follows.
TEMPERATURES 25 7
@ErTF 1,510,000 hours or more

7-4. Others
TDK and customer are to discuss changes,problems, and modification s and etc, when needed.
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