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OPS5A Non-isolated
POL DC-DC Converter

MAX. Output Current 5A Non-Isolated POL DC-DC Converter

 - Introduction

  ■ Non-Isolated POL DC-DC Converter

  ■ Input Voltage : 3V - 5.5V, 8V - 14V
  
  ■ Wide Output Voltage Adj. Range
      (via external resister)

      OPS5A-5 : 0.65V - 3.63V

      OPS5A-12 : 0.8V - 5.5V

  ■ Output Current Range : 0A - 5A

  ■ High Efficiency to 95%

  ■ Remote on/off Control Function

  ■ Built-in over current protection

  ■ Built-in short-circuit protection

  ■ Built-in over temperature protection

  ■ Available RoHS compliant   ■ Wide operating temperature range

  ■ Long Life Design (Employ only Ceramic Capacitor)

  ■ Safety standard : CB, CE approvals pending

  ■ MTBF : 6.0 * 10
5
 hours   ■ Warranty : 3years

  2. Environment

■ Operating Temperature  : -40℃ ~ 85℃

■ Operating Humidity       : 5% ~ 95% RH (Non condensing)

■ Storage Temperature     : -40℃ ~ 125℃

■ Cooling                     : Free-Air Convection or Forced air

  3. Model Name Structure

OPS5A Non-Isolated POL DC-DC Converter

  1. Features

                OPS 5A - 5

         Series Name  Input Voltage(Rated)

         Output Current
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OPS5A Non-isolated
POL DC-DC Converter

  4. Pin assignments & Function

PIN No. NAME FUNCTION

1 +Vout Positive terminal for Vout

2 TRM Vout variation by external resister

3 COM The common ground of Vin & Vout

4 +Vin Positive terminal for Vin

5 CNT Remote on/off Control
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OPS5A Non-isolated
POL DC-DC Converter

  5. Output Voltage Adjustment

   OPS5A series offers a wide range of variable output voltage.  Wide output voltage variation

   range is an important feature that can improve the inconvenience of having to purchase a

   different output voltage module.  The output voltage of OPS5A-5 can be adjusted from 0.65V

   to 3.63V by an external resistor RT.  If RT is opened, the output voltage is 0.65V.

   The output voltage of OPS5A-12 can be adjusted from 0.8V to 5.5V by an external resistor RT.

   If RT is opened, the output voltage is 0.8V.

Vo RT Vo RT

0.65V open 0.8V open

0.8V 40.2㏀ 1.0V 30.0㏀

1.0V 16.9㏀ 1.5V 8.66㏀

1.2V 11.0㏀ 2.0V 4.99㏀

1.5V 6.98㏀ 2.5V 3.48㏀

1.8V 5.23㏀ 3.3V 2.4㏀

2.0V 4.42㏀ 4.0V 1.87㏀

2.5V 3.24㏀ 4.5V 1.62㏀

3.3V 2.26㏀ 5.0V 1.43㏀

3.63V 2.0㏀ 5.5V 1.3㏀

< External resistor(RT) connecting & calculating method >

< External Resistor Values for setting output voltage >

OPS5A-5 OPS5A-12

Vin Vin

DC 3.0V - 5.5V

DC 8.0V - 14.0V

DC 4.5V - 5.5V

RT is recommended resister of 1% standard values to consideration of the output voltage accuracy.
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OPS5A Non-isolated
POL DC-DC Converter

 - Datasheet

  1. Internal Circuit Architecture

  2. Maximum Ratings

Symbol Min. Typ. Max. Unit

3.0 - 5.5

8.0 - 14.0

0.65 - 2.75

0.65 - 3.63

0.8 - 5.5

Output

Current
Io 0 - 5 A

Ta -40 - 85 ℃

Tstg -40 - 125 ℃

Characteristics

Input

Voltage

OPS5A-5
Vin VDC

OPS5A-12

Output

Voltage

OPS5A-5 (Vin : 3V - 4.5V)

Vin VDCOPS5A-5 (Vin : 4.5V - 5.5V)

OPS5A-12

OPS5A-XX

Operating Ambient Temperature

Storage Temperature
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OPS5A Non-isolated
POL DC-DC Converter

  3. Electrical Characteristics

    3.1. Input Section

   Ta : 25℃

Min. Typ. Max. Unit

OPS5A-5 3.0 5.0 5.5

OPS5A-12 8.0 12.0 14.0

    3.2. Output Section

   Ta : 25℃

Min. Typ. Max. Unit

Characteristics Condition

Operating

Input

Voltage

Io : 0A - 5A VDC

Input

Current

OPS5A-5
Vin : 3.0V

Vo : 2.5V,   Io : 5A
4.50

AOPS5A-5
Vin : 4.5V

Vo : 3.3V,   Io : 5A
3.95

OPS5A-12
Vin : 8.0V

Vo : 5.0V,   Io : 5A
3.35

No Load

Input

Current

OPS5A-5
Vin : Rated Voltage

Vo : 3.3V,   Io : No Load
35

mA

OPS5A-12
Vin : Rated Voltage

Vo : 5.0V,   Io : No Load
60

mV

(peak to peak)
OPS5A-12 -

Pre-bias

Remote off

Input

Current

OPS5A-5
Vin : Rated Voltage

Vo : 3.3V,   Io : 5A
3

mA

OPS5A-12
Vin : Rated Voltage

Vo : 5.0V,   Io : 5A
3

- 50

Characteristics Condition

Input

Reflected

Ripple Noise

OPS5A-5 Vin : Rated Voltage

Vo : 3.3V,    Io : 5A

BW : 20MHz

(Refer to note 1 )

- - 30

Output Voltage Accuracy
Vin : Rated Voltage

Io : No Load
- - ±2 %

Line Regulation
Vin : min. <-> Max.

Io : No Load
- - ±0.2 %

Load Regulation
Vin : Rated Voltage

Io : 0A <-> 5A
- - ±1 %

Transient Response

Vin : Rated Voltage

Vo : 3.3V

Io : 2.5A Load step

(Tr/Tf : 50us)

- - 100
mV

(peak to peak)

Output

Ripple Noise

OPS5A-5 Vin : Rated Voltage

Vo : 3.3V,    Io : 5A

BW : 20MHz

(Refer to note 2 )

- - 30
mV

(peak to peak)
OPS5A-12 - - 50
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OPS5A Non-isolated
POL DC-DC Converter

Min. Typ. Max. Unit

2 - 3 ms

- - 20 mV

OPS5A-5 - 95 -

OPS5A-12 - 93 -

  < Note.  Test Condition >

  1. Input Reflected Ripple & Noise

  2. Output Ripple & Noise

Characteristics Condition

Output

Current

OPS5A-5

0 - 5.0 A

OPS5A-12

Start - Up Time

Turn - on Overshoot
Vin : Rated Voltage

Io : 5A

Efficiency

Vin : Rated Voltage

Vo : 3.3V,   Io : 5A
%

Vin : Rated Voltage

Vo : 5.0V,   Io : 5A

BW : 20MHz 

       BW : 20MHz 
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OPS5A Non-isolated
POL DC-DC Converter

    3.3. Protection Section

   Ta : 25℃

Min. Typ. Max. Unit

  4. General Characteristics

Min. Typ. Max. Unit

Module 'on' 0 - 1.2

Module 'off' 1.8 - Vin

OPS5A-5 0.65 3.3 3.63

OPS5A-12 0.8 5.0 5.5

300 kHz

hrs

mm

- - 3 grams

Characteristics Condition

OCP (Over

Current

Protection)

OPS5A-5   Protection type

  : Hiccup mode and auto

    recovery

125 - 185

%

OPS5A-12 115 - 185

SCP (Short

Circuit

Protection)

OPS5A-5   Protection type

  : Hiccup mode and auto

    recovery

- 30 -

Seconds

OPS5A-12 - 30 -

OTP (Over

Temperature

Protection)

OPS5A-5   OTP Point : Case of IC1

  Protection type

  : Shutdown and auto

   recovery

- - 135

℃

OPS5A-12 - - 135

UVLO

(Under Voltage

Lock Out)

OPS5A-5

Module 'on' 2.8 - 3.0

V

Module 'off' 2.6 - 2.8

OPS5A-12

Module 'on' 2.8 - 3.6

Module 'off' 2.6 - 3.0

Characteristics Condition

Remote

on/off

control

(CNT)

  CNT : Active Low

  'on' : Low or Open

  'off' : High or Short -Vin

V

External Trim

Adj. Range

TRM Pin

(by an external Resistor)
V

Switching Frequency

MTBF (MIL-HDBK-217F) 6.0 x 105

Dimension (L x W x H) 22.86 x 7.60 x 11.43

Weight
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OPS5A Non-isolated
POL DC-DC Converter

  5. Environment

Symbol Min. Typ. Max. Unit

Ta -40 - 85 ℃

5 - 95 %RH

Tstg -40 - 125 ℃

  < Derating Curve >

    a. OPS5A-5 (@ Vin : 5V)

    b. OPS5A-12 (@ Vin : 12V)

Characteristics

Operating Temperature Range

(Refer to derating curve)

Operating Humidity (non Condensing)

Storage Temperature

< Vo : 0.8V - 2.75V > < Vo : 3.3V - 5.5V >
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OPS5A Non-isolated
POL DC-DC Converter

  6. Characteristic data

    6.1. Efficiency Curve

< OPS5A-5 > < OPS5A-12 >

Efficiency Vs. Output Current (Vin : Rated voltage)

< OPS5A-5 > < OPS5A-12 >

Efficiency Vs. Input Voltage (Io : 5A)
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OPS5A Non-isolated
POL DC-DC Converter

    6.2. Start-up waveform by the Input Voltage

      6.2.1. OPS5A-5

< Vo : 0.65V > < Vo : 1.0V >

< Vo : 2.0V > < Vo : 3.3V >

 Vin : DC 5V, Io : 5A,              CH1 : Vin,   CH2 : Vo  Vin : DC 5V, Io : 5A,              CH1 : Vin,   CH2 : Vo 

 Vin : DC 5V, Io : 5A,              CH1 : Vin,   CH2 : Vo  Vin : DC 5V, Io : 5A,              CH1 : Vin,   CH2 : Vo 
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OPS5A Non-isolated
POL DC-DC Converter

      6.2.2. OPS5A-12

< Vo : 1.0V > < Vo : 2.0V >

< Vo : 3.3V > < Vo : 5.0V >

 Vin : DC 12V, Io : 5A,            CH1 : Vin,   CH2 : Vo  Vin : DC 12V, Io : 5A,            CH1 : Vin,   CH2 : Vo 

 Vin : DC 12V, Io : 5A,            CH1 : Vin,   CH2 : Vo  Vin : DC 12V, Io : 5A,            CH1 : Vin,   CH2 : Vo 
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OPS5A Non-isolated
POL DC-DC Converter

    6.3. Start-up waveform by the 'CNT' pin with prebias

      6.3.1. OPS5A-5

< Vo : 0.65V > < Vo : 1.0V >

< Vo : 2.0V > < Vo : 3.3V >

 Vin : DC 5V, Io : 5A,              CH1 : CNT,   CH2 : Vo  Vin : DC 5V, Io : 5A,              CH1 : CNT,   CH2 : Vo 

 Vin : DC 5V, Io : 5A,              CH1 : CNT,   CH2 : Vo  Vin : DC 5V, Io : 5A,              CH1 : CNT,   CH2 : Vo 
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OPS5A Non-isolated
POL DC-DC Converter

      6.3.2. OPS5A-12

< Vo : 1.0V > < Vo : 2.0V >

< Vo : 3.3V > < Vo : 5.0V >

 Vin : DC 12V, Io : 5A,            CH1 : CNT,   CH2 : Vo  Vin : DC 12V, Io : 5A,            CH1 : CNT,   CH2 : Vo 

 Vin : DC 12V, Io : 5A,            CH1 : CNT,   CH2 : Vo  Vin : DC 12V, Io : 5A,            CH1 : CNT,   CH2 : Vo 
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OPS5A Non-isolated
POL DC-DC Converter

    6.4. Transient response 50% - 100% step load change

      6.4.1. OPS5A-5 (Io : 5.0A -> 2.5A)

< Vo : 0.65V > < Vo : 1.0V >

< Vo : 2.0V > < Vo : 3.3V >

 Vin : DC 5V,                            CH1 : Io,   CH2 : Vo  Vin : DC 5V,                            CH1 : Io,   CH2 : Vo 

 Vin : DC 5V,                            CH1 : Io,   CH2 : Vo  Vin : DC 5V,                            CH1 : Io,   CH2 : Vo 
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OPS5A Non-isolated
POL DC-DC Converter

      6.4.2. OPS5A-5 (Io : 2.5A -> 5.0A)

< Vo : 0.65V > < Vo : 1.0V >

< Vo : 2.0V > < Vo : 3.3V >

 Vin : DC 5V,                            CH1 : Io,   CH2 : Vo  Vin : DC 5V,                            CH1 : Io,   CH2 : Vo 

 Vin : DC 5V,                            CH1 : Io,   CH2 : Vo  Vin : DC 5V,                            CH1 : Io,   CH2 : Vo 
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OPS5A Non-isolated
POL DC-DC Converter

      6.4.3. OPS5A-12 (Io : 5.0A -> 2.5A)

< Vo : 1.0V > < Vo : 2.0V >

< Vo : 3.3V > < Vo : 5.0V >

 Vin : DC 12V,                            CH1 : Io,   CH2 : Vo  Vin : DC 12V,                            CH1 : Io,   CH2 : Vo 

 Vin : DC 12V,                            CH1 : Io,   CH2 : Vo  Vin : DC 12V,                            CH1 : Io,   CH2 : Vo 
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OPS5A Non-isolated
POL DC-DC Converter

      6.4.4. OPS5A-12 (Io : 2.5A -> 5.0A)

< Vo : 1.0V > < Vo : 2.0V >

< Vo : 3.3V > < Vo : 5.0V >

 Vin : DC 12V,                            CH1 : Io,   CH2 : Vo  Vin : DC 12V,                            CH1 : Io,   CH2 : Vo 

 Vin : DC 12V,                            CH1 : Io,   CH2 : Vo  Vin : DC 12V,                            CH1 : Io,   CH2 : Vo 
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OPS5A Non-isolated
POL DC-DC Converter

    6.5. Input Reflected Ripple & Noise

      6.5.1. OPS5A-5

< Vo : 0.65V > < Vo : 1.0V >

< Vo : 2.0V > < Vo : 3.3V >

                           Vin : DC 5V, Io : 5A                             Vin : DC 5V, Io : 5A 

                           Vin : DC 5V, Io : 5A                             Vin : DC 5V, Io : 5A 
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OPS5A Non-isolated
POL DC-DC Converter

      6.5.2. OPS5A-12

< Vo : 1.0V > < Vo : 2.0V >

< Vo : 3.3V > < Vo : 5.0V >

                             Vin : DC 12V, Io : 5A                            Vin : DC 12V, Io : 5A 

                             Vin : DC 12V, Io : 5A                            Vin : DC 12V, Io : 5A 
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OPS5A Non-isolated
POL DC-DC Converter

    6.6. Output Ripple & Noise

      6.6.1. OPS5A-5

< Vo : 0.65V > < Vo : 1.0V >

< Vo : 2.0V > < Vo : 3.3V >

                           Vin : DC 5V, Io : 5A                             Vin : DC 5V, Io : 5A 

                           Vin : DC 5V, Io : 5A                             Vin : DC 5V, Io : 5A 
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OPS5A Non-isolated
POL DC-DC Converter

      6.6.2. OPS5A-12

< Vo : 1.0V > < Vo : 2.0V >

< Vo : 3.3V > < Vo : 5.0V >

                             Vin : DC 12V, Io : 5A                            Vin : DC 12V, Io : 5A 

                             Vin : DC 12V, Io : 5A                            Vin : DC 12V, Io : 5A 
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OPS5A Non-isolated
POL DC-DC Converter

 - Reliability Data

  1. MTBF

   Calculating Reliable Values of MTBF.

   Calculated based on part count reliability projection of MIL-HDBK-217F individual failure rates λg is given

   to each part and MTBF is calculated by the count of each part.

   Method is : 

    For a given equipment environment where :

    𝜆 𝑒𝑞𝑢𝑖𝑝 = Total equipment failure rate (Failures / 10^6 Hours)

    𝜆𝑔       =  Generic failure rate for the i th  generic part (Failures / 10^6 Hours)

    𝜋𝑄       =  Quality factor for the i th  generic part ( 𝜋𝑄= 1)

    𝑁𝑖       =  Quanty of i th  generic part

    𝑛         =  Number of different generic part categories in the equipment

Number

1 1

2 2

3 0

4 0

5 0

6 1

7 0

8 0

9 0

10 0

11 0

12 0

13 0

14 10

15 1

16 0

17 0

18 11

19 0

20 0

21 2

22 73

23 1

24 0

PART Failure Rate Failure Rate * n

Logic IC 0.015 0.0150000                       

FET 0.012 0.0240000                       

Voltage Regulaor 0.002 -                        

Diode (Zener) 0.002 -                        

Diode (FRD) 0.069 -                        

Diode (SBD) 0.027 0.0270000                       

Bridge Diode 0.066 -                        

LED 0.00023 -                        

Varistor 0.0013 -                        

Photo-coupler 0.07 -                        

Thyristor 0.0022 -                        

Elec.- Cap. 0.019 -                        

Ceramic Cap. 0.026 -                        

MLCC 0.053 0.5300000                       

Choke coil 0.00022 0.0002200                       

Switching transformer 0.0042 -                        

Line Filter 0.0044 -                        

Resistor 0.0024 0.0264000                       

Resistor Variable 0.0024 -                        

Thermister 0.0019 -                        

Connertor 0.052 0.1040000                       

Soldering Point 0.0078 0.5694000                       

PCB 0.37 0.3700000                       

Fuse 0.01 -                        

Total Equipment Failure Rate (λequip) 1.6660200                       

MTBF = 10^6 / λequip(F/T) 600,232.890                     

MTBF ≒ 600,000[Hours]

𝑀𝑇𝐵𝐹 =
106

 𝑁𝑖 𝜆𝑔·𝜋𝑄 𝑖𝑖=𝑛 
𝑖=1 

=
106

𝜆 𝑒𝑞𝑢𝑖𝑝
     [ hours] 
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OPS5A Non-isolated
POL DC-DC Converter

  2. Environmental Stress Test(EST)

   The purpose of the environment stress test is to ensure reliability by setting in advance the following

   environment and verified.

    - transport process and conservation status

    - environmental change conditions that can be applied to the product from the process of the end-user

   Test cycle consists of 10 segments(total 100 hours). Test results of all segments must meet

   the specifications. (refer to Fig.1 & Table1)

Segment Time Temp. Humidity Input 'SW'

A 2 hours -40℃ 0% off

B 4 hours -40℃ 0% on

C 12 hours 25℃ 0% on

D 10 hours -20℃ 0% on

E 12 hours 50℃ 0% on

F 12 hours 50℃ 50% on

G 12 hours 25℃ 0% on

H 4 hours 60℃ 90% on

I 4 hours 125℃ 0% off

J 19 hours 25℃ 0% on

< Fig.1 : Test Cycle >

Description

Low temperature storage

Low temperature operation

Room temperature operation

Low temperature operation

High temperature operation

High-temperature & humidity operation

Room temperature operation

High-temperature & humidity operation

High temperature storage

Room temperature operation

< Table1 : Segment Description >
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OPS5A Non-isolated
POL DC-DC Converter

  2.1. Environmental Stress Test Results

    a. Test Sample : OPS5A-5 (Vo : 3.3V)

    b. 100 hours in one cycle test graph
Ta IC1 Vin Vo0h 20.4 20.6 0.0 0.01h -25.0 -24.3 0.0 0.02h -37.4 -37.2 0.0 0.03h -37.2 -37.2 0.0 0.04h -37.0 -20.7 4.9 3.35h -37.1 -20.5 4.9 3.36h -37.0 -20.6 5.0 3.37h -37.0 -20.3 5.0 3.38h 14.7 31.3 5.0 3.39h 26.2 44.2 5.0 3.310h 26.2 44.0 5.0 3.311h 26.1 43.9 5.0 3.312h 26.1 44.0 5.0 3.313h 26.0 43.9 5.0 3.314h 25.9 43.8 5.0 3.315h 26.0 43.8 5.0 3.316h 26.0 43.8 5.0 3.317h 25.9 43.7 5.0 3.318h 26.0 43.8 5.0 3.319h 26.0 43.6 5.0 3.320h 25.9 43.4 4.9 3.321h -6.3 10.4 4.8 3.322h -17.9 -1.9 4.8 3.323h -17.9 -1.3 4.8 3.324h -17.9 -1.2 4.8 3.325h -17.9 -0.6 5.0 3.326h -17.9 -0.6 5.0 3.327h -17.8 -0.4 5.0 3.328h -17.8 -0.4 5.0 3.329h -17.7 -0.5 5.0 3.330h -17.9 -0.5 4.9 3.331h -17.7 -0.6 4.9 3.332h 32.3 49.8 4.8 3.333h 50.9 70.2 4.9 3.334h 50.8 69.7 4.8 3.335h 50.9 69.8 4.8 3.336h 50.9 69.8 4.8 3.337h 50.8 69.7 4.9 3.338h 50.8 69.7 4.9 3.339h 50.8 69.7 4.8 3.340h 50.7 70.0 4.8 3.341h 50.7 69.7 4.8 3.342h 50.7 69.8 4.9 3.343h 50.6 70.2 4.8 3.344h 50.7 69.7 4.7 3.345h 50.4 69.9 4.8 3.346h 50.4 69.8 4.8 3.347h 50.3 69.9 4.9 3.348h 50.3 69.8 4.8 3.349h 50.3 70.7 5.2 3.350h 50.3 70.8 5.2 3.351h 50.3 70.7 5.2 3.352h 50.3 70.7 5.2 3.353h 50.2 70.6 5.2 3.354h 50.3 70.6 5.2 3.355h 50.3 70.7 5.2 3.356h 50.3 70.7 5.2 3.357h 50.3 70.6 5.2 3.358h 33.0 52.5 5.1 3.359h 26.0 44.4 5.1 3.360h 26.0 44.5 5.1 3.361h 25.9 44.3 5.1 3.362h 26.0 44.5 5.1 3.363h 26.0 44.4 5.1 3.364h 25.8 44.3 5.1 3.365h 25.9 44.3 5.1 3.366h 25.9 44.4 5.1 3.367h 25.9 44.4 5.1 3.368h 25.8 44.3 5.1 3.369h 25.8 44.3 5.1 3.370h 25.8 44.3 5.1 3.371h 27.0 45.3 5.1 3.372h 61.5 81.9 5.1 3.373h 59.7 79.5 5.2 3.374h 59.9 80.5 5.2 3.375h 60.4 80.5 5.2 3.376h 59.9 80.6 5.2 3.377h 123.4 122.7 0.0 0.078h 125.3 125.3 0.0 0.079h 125.2 125.2 0.0 0.080h 125.1 125.0 0.0 0.081h 125.1 125.0 0.0 0.082h 38.0 39.1 0.0 0.083h 25.8 37.9 5.2 3.384h 25.8 37.7 5.2 3.385h 26.0 37.8 5.2 3.386h 26.0 37.9 5.2 3.387h 26.0 38.0 5.2 3.388h 26.0 37.9 5.1 3.389h 26.0 37.9 5.0 3.390h 26.0 37.8 5.1 3.391h 26.1 37.8 5.0 3.392h 26.0 37.8 5.0 3.393h 26.0 37.8 5.0 3.394h 26.0 37.7 5.0 3.395h 25.9 37.7 5.0 3.396h 25.9 37.7 5.0 3.397h 25.9 37.7 5.0 3.398h 26.0 37.5 4.9 3.399h 26.0 37.6 4.9 3.3100h 26.0 37.7 5.0 3.3

    c. Characteristics test results (@ Input Voltage : 5VDC)

Segment Test Time Tamb./Humi.
Output

Voltage
Start up Ripple / Noise

A 3h -40℃ / 0% 3.290V OK 18 / 24 [mVp-p]

B 9h 25℃ / 0% 3.323V OK 19 / 26 [mVp-p]

C 24h -20℃ / 0% 3.327V OK 17 / 25 [mVp-p]

D 33h 50℃ / 0% 3.304V OK 17 / 26 [mVp-p]

E 48h 50℃ / 50% 3.299V OK 15 / 25 [mVp-p]

F 58h 25℃ / 0% 3.297V OK 15 / 25 [mVp-p]

G 72h 60℃ / 90% 3.295V OK 18 / 22 [mVp-p]

H 81h 25℃ / 0% 3.295V OK 16 / 23 [mVp-p]

I 100h 25℃ / 0% 3.295V OK 16 / 23 [mVp-p]

Output Load Condition

100% Load

100% Load

100% Load

100% Load

100% Load

100% Load

100% Load

100% Load

100% Load

Test Result Pass Pass Pass

-40.0

-20.0

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

0
h

9
h

1
8

h

2
7

h

3
6

h

4
5

h

5
4

h

6
3

h

7
2

h

8
1

h

9
0

h

9
9

h

Ta

IC1

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

0
h

8
h

1
6

h

2
4

h

3
2

h

4
0

h

4
8

h

5
6

h

6
4

h

7
2

h

8
0

h

8
8

h

9
6

h

Vin

Vo

TEL : 82-31-445-7488
FAX : 82-31-445-7388 26

www.odp.co.kr
e-mail : odpower@odpcorp.co.kr



OPS5A Non-isolated
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    d. Test Sample : OPS5A-12 (Vo : 5V)

    e. 100 hours in one cycle test graph
Ta IC1 Vin Vo0h 23.9 26.3 12.4 5.01h -27.1 -26.4 0.0 0.02h -37.2 -36.9 0.0 0.03h -36.8 9.1 12.2 4.94h -36.6 9.1 12.2 4.95h -36.6 9.2 12.2 4.96h -36.6 9.4 12.2 4.97h -36.5 9.8 12.1 4.98h 27.5 76.9 12.1 4.99h 26.5 76.8 12.1 4.910h 26.4 77.0 12.2 4.911h 26.2 76.8 12.2 4.912h 26.3 76.6 12.2 4.913h 26.2 76.6 12.2 4.914h 26.2 76.3 12.2 4.915h 26.2 76.2 12.2 4.916h 26.2 75.9 12.2 4.917h 26.2 76.2 12.2 4.918h 26.3 76.0 12.2 4.919h 26.3 75.5 12.2 4.920h 26.2 75.9 12.2 4.921h -5.6 55.1 12.2 4.922h -17.5 37.5 12.2 4.923h -17.5 37.1 12.2 4.924h -17.4 37.7 12.2 4.925h -17.5 38.3 12.2 4.926h -17.5 39.5 12.2 4.927h -17.5 39.9 12.2 4.928h -17.4 40.5 12.2 4.929h -17.4 40.2 12.2 4.930h -17.5 40.2 12.2 4.931h -17.5 39.6 12.2 4.932h 31.2 79.4 12.2 4.933h 51.0 101.8 12.2 5.034h 51.0 101.7 12.2 5.035h 50.9 101.5 12.2 5.036h 51.2 100.8 12.2 5.037h 51.0 101.7 12.2 5.038h 50.8 101.0 12.2 5.039h 50.8 101.1 12.2 5.040h 50.9 101.1 12.2 5.041h 50.9 101.1 12.2 5.042h 51.0 101.2 12.2 5.043h 50.8 100.8 12.2 5.044h 50.9 101.0 12.2 5.045h 50.5 100.0 12.2 5.046h 50.4 99.8 12.2 5.047h 50.4 100.0 12.2 5.048h 50.5 100.0 12.2 5.049h 50.5 100.0 12.2 5.050h 50.4 100.0 12.2 5.051h 50.5 100.1 12.2 5.052h 50.6 100.0 12.2 5.053h 50.5 100.1 12.2 5.054h 50.4 100.0 12.2 5.055h 50.4 100.1 12.2 5.056h 50.4 100.1 12.2 5.057h 50.4 100.3 12.2 5.058h 33.0 82.5 12.2 5.059h 26.2 73.3 12.2 5.060h 26.2 73.5 12.2 5.061h 26.2 73.5 12.2 5.062h 26.2 73.6 12.2 5.063h 26.3 74.1 12.2 5.064h 26.2 73.8 12.2 5.065h 26.3 73.9 12.2 5.066h 26.2 73.5 12.2 5.067h 26.2 74.1 12.2 5.068h 26.2 74.1 12.2 5.069h 26.2 74.2 12.2 5.070h 26.2 73.8 12.2 5.071h 50.9 100.0 12.2 5.072h 60.5 110.3 12.2 5.073h 59.4 109.6 12.2 5.074h 60.6 109.8 12.2 5.075h 60.5 109.3 12.2 5.076h 105.4 104.1 0.0 0.077h 125.2 125.0 0.0 0.078h 125.2 125.0 0.0 0.079h 125.0 124.9 0.0 0.080h 125.0 124.7 0.0 0.081h 61.9 64.2 0.0 0.082h 26.0 55.5 12.2 5.083h 26.2 54.7 12.2 5.084h 26.3 55.0 12.2 5.085h 26.2 54.7 12.2 5.086h 26.3 54.7 12.2 5.087h 26.2 54.6 12.2 5.088h 26.3 55.0 12.2 5.089h 26.4 55.0 12.2 5.090h 26.3 54.6 12.2 5.091h 26.3 54.7 12.2 5.092h 26.2 54.5 12.2 5.093h 26.2 54.4 12.2 5.094h 26.2 54.4 12.2 5.095h 26.2 53.9 12.2 5.096h 26.1 54.1 12.2 5.097h 26.2 53.9 12.2 5.098h 26.2 53.8 12.2 5.099h 26.2 53.8 12.2 5.0100h 26.1 53.5 12.2 5.0

    f. Characteristics test results (@ Input Voltage : 12VDC)

Segment Test Time Tamb./Humi.
Output

Voltage
Start up Ripple / Noise

A 3h -40℃ / 0% 4.916V OK 23 / 40 [mVp-p]

B 9h 25℃ / 0% 4.936V OK 19 / 33 [mVp-p]

C 24h -20℃ / 0% 4.916V OK 21 / 48 [mVp-p]

D 33h 50℃ / 0% 4.961V OK 24 / 43 [mVp-p]

E 48h 50℃ / 50% 4.965V OK 23 / 40 [mVp-p]

F 58h 25℃ / 0% 4.978V OK 24 / 42 [mVp-p]

G 72h 60℃ / 90% 4.965V OK 24 / 40 [mVp-p]

H 81h 25℃ / 0% 4.975V OK 19 / 33 [mVp-p]

I 100h 25℃ / 0% 4.976V OK 19 / 40 [mVp-p]

Output Load Condition

100% Load

100% Load

100% Load

100% Load

100% Load

100% Load

100% Load

100% Load

100% Load

Test Result Pass Pass Pass
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 - Application Sheet

  1. Basic Connection

   The figure below shows the recommended circuit for reducing the ripple & noise of the input and

   output voltage. (recommend Low ESR type capacitor)

  2. Input Section

   - Input fuse

   OPS5A series does not have an internal fuse.  To ensure safe operation, an external fuse(Regular or 

   Slow Blow type) is recommended.

OPS5A-5 OPS5A-12

6A 5A

< Output >< Input >
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OPS5A Non-isolated
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   - Unstable Input

   Input voltage is comprised of both the DC voltage(average rectified voltage)and the peak to peak ripple

   voltage.  Peak to peak ripple voltage should be minimized so that the input voltage is within the standard

   input voltage range as follows.

   - Remote On/Off Control(CNT)

   OPS5A series offers remote on / off control (CNT) function.  When the CNT pin is low level or floating,

   output is turned on.  When the CNT pin is high level, output is turned off. (low dissipation : Iin ≤ 3mA)

   The signal level of CNT input is defined with respect to the common ground.

   Standard of CNT function is active-low.  When operate active-high, need to external parts.

   Please refer to following tables and figures.

< Unstable Input >

CNT level Description Output

Low level DC 0V - 1.2V or open ON

High level DC 1.8V - Vin OFF

< active low > < active high >

Vin(min)

t0

Vin

Vin(max)

OPS5A Series OPS5A Series 

TEL : 82-31-445-7488
FAX : 82-31-445-7388 29

www.odp.co.kr
e-mail : odpower@odpcorp.co.kr



OPS5A Non-isolated
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  3. Output Section

   - Output Voltage Adjustment (TRM)

   OPS5A series offers a wide range of variable output voltage.  Wide output voltage variation range is an

   important feature that can improve the inconvenience of having to purchase a different output voltage

   module.  The output voltage of OPS5A-5 can be adjusted from 0.65V to 3.63V by an external resistor RT.

   If RT is opened, the output voltage is 0.65V.  The output voltage of OPS5A-12 can be adjusted from 0.8V

   to 5.5V by an external resistor RT.  If RT is opened, the output voltage is 0.8V.

Vo RT Vo RT

0.65V open 0.8V open

0.8V 40.2㏀ 1.0V 30.0㏀

1.0V 16.9㏀ 1.5V 8.66㏀

1.2V 11.0㏀ 2.0V 4.99㏀

1.5V 6.98㏀ 2.5V 3.48㏀

1.8V 5.23㏀ 3.3V 2.4㏀

2.0V 4.42㏀ 4.0V 1.87㏀

2.5V 3.24㏀ 4.5V 1.62㏀

3.3V 2.26㏀ 5.0V 1.43㏀

3.63V 2.0㏀ 5.5V 1.3㏀

< External resistor(RT) connecting & calculating method >

< External Resistor Values for setting output voltage >

OPS5A-5 OPS5A-12

Vin Vin

DC 3.0V - 5.5V

DC 8.0V - 14.0V

DC 4.5V - 5.5V

RT is recommended resister of 1% standard values to consideration of the output voltage accuracy.
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   - Output Ripple and Noise Measurement Method

   The measurement for output ripple and noise are based on normal probe with 20㎒ bandwidth scope.

   Please refer to following figures.

  4. Protection Section

   - Over Current Protection (OCP)

   The OPS5A series is built into an OCP(Over Current Protection) circuit.  When the OCP triggers, the output

   voltage will be entering hiccup mode.  If overload condition is removed, the output is automatically

   recovered.

   - Short Circuit Protection (SCP)

   The OPS5A series is built into an SCP(Short Circuit Protection) circuit.  When the SCP triggers, the output

   voltage will be entering hiccup mode.  If short condition is removed, the output is automatically

   recovered.  When the short circuit condition persists, the unit may be destroyed.

   - Over temperature Protection (OTP)

   The OPS5A series is built into an OTP(Over Temperature Protection).  The OTP is triggered when the

   temperature of Tref. reaches 135 ℃.  When the OTP triggers, the output voltage will be shutdown.

   If Tref. is decreased, the output is automatically recovered.  Please refer to following figures.

< Fig 3. Tref and airflow direction >

       BW : 20MHz 

Airflow 
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  5. Environment

   - Temperature

   The range of ambient temperature in ℃ over which a module can be operated safely at either rated or

   derated output power. Refer to Fig 3 and derating curve as shown below.

  < Derating Curve >

    a. OPS5A-5 (@ Vin : 5V)

    b. OPS5A-12 (@ Vin : 12V)

   - Humidity

   The operating humidity range is from 5% to 95%RH. (Non condencing)

< Vo : 0.8V - 2.75V > < Vo : 3.3V - 5.5V >
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  6. Outline Dimensions : All dimensions are in millimeter and (inch)
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