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M62211P/FP 
General Purpose Multi Function DC/DC Converter 

REJ03D0842-0201 
Rev.2.01 

Nov 14, 2007 

Description 

M62211FP is designed as a general purpose multi -function DC/DC converter.  This small 10-pin package contains 
many functions allowing simpler peripheral circuits and compact set design. 

The output circuit is designed OPEN-COLLECTOR output.  This makes the application for STEP-UP, STEP-DOWN 
and INVERTING. 

The input of this unit has two channels containing priority control circuit.  This makes the control a simple matter when 
the back-light is on and during the stable state. 

Feature 

• Wide operation power supply voltage range…….. 2.5 to 35 V 
• Operation can be synchronized by the external sync signal. 
• Operation can be controlled using two prioritized systems. (High input has priority) 
• High speed switching is possible. (500 kHz max) 
• Output short protection circuit and ON/OFF control are used. 
• The dead-time control and the soft-start operation are possible. 
• Small size 10-pin SOP package. 
 

Applications 

Back-light control of personal computers and word processors 

General electric products 
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Pin Arrangement 
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Absolute Maximum Ratings 

(Ta = 25°C, unless otherwise noted) 

Item Symbol Ratings Units Conditions 

Power supply voltage VCC 36 V  

Output voltage VO 36 V  

Output current IO 150 mA  

Power dissipation Pd 1500 (P) 450 (FP) mW Ta = 25°C 

Thermal derating ratio Kθ 1.2 (P) 3.6 (FP) mW/°C Ta > 25°C 

Operating ambient temperature Topr −20 to +85 °C  

Storage temperature Tstg −40 to +150 °C  

 

Electrical Characteristics 

(Ta = 25°C, VCC = 12 V, COSC = 390 pF, unless otherwise noted) 

Limits  
Block 

 
Item 

 
Symbol Min Typ Max 

 
Units 

 
Test Condition 

Power supply voltage range VCC 2.5   35 V  All device 

Circuit current ICC   2.4 3.5 mA No load 

Standard voltage VREF 1.19 1.25 1.31 V Voltage follower Std. 
voltage 
section Line regulation LINE   5 12 mV VCC = 2.5 to 3.5 V 

Input bias current IB     500 nA  

Open loop gain AV   80   dB  

Unity gain bandwidth GB   0.6   MHz  

Output high voltage VOM+ 1.7   2.5 V VFB = 1.86 V 

Output low voltage VOM−     400 mV VFB = 1.86 V 

Output sink current lOM+   6   mA VFB = 1.86 V 

Error 
Amp. 
section 

Output source current IOM−   −100 −50 µA VIN1 = 1 V, VIN2 = 1 V 

Oscillation frequency fOSC   110   kHz  

Upper limit voltage of oscillation 
waveform 

VOSCH   1.0   V  

Lower limit voltage of oscillation 
waveform 

VOSCL   0.45   V  

Cosc charge current IOSC CH   −120   µA  

Cosc discharge current 1 IOSC DlS1   30   µA  

Cosc discharge current 2 IOSC DIS2   120   µA  

TIN "H" level VTlNH 2.2   VCC V  

Oscillator 
section 

TIN "L" level VTlNL     1.0 V  
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Electrical Characteristics 

(Ta = 25°C, VCC = 12 V, COSC = 390 pF, unless otherwise noted) 

Limits  
Block 

 
Item 

 
Symbol Min Typ Max 

 
Units 

 
Test Condition 

Start-up threshold voltage VTH ON 2.2 2.3 2.4 V  

Shut-down threshold voltage VTH OFF   2.25   V  

UVLO 
section 

Hysteresis VHYS 20 50 80 mV  

FB threshold voltage VTH FB   1.86   V VIN1 = 1 V, VIN2 = 1 V, 

VDTC = 0.7 V 

Latch mode "H" threshold voltage VTH DTC   1.15   V VIN1 = 1 V, VIN2 = 1 V, 

VFB = 2.11 V 

Latch mode "L" threshold voltage VTL DTC   0.3   V VIN1 = 1 V, VIN2 = 1 V, 
VFB = 2.11 V 

DTC charge current when start-up ICH1   −35   µA VDTC = 0.7 V, VFB = 2.11 V 

DTC discharge current 1 IDIS1   45   µA VDTC = 0.7 V, VFB = 2.11 V 

DTC charge current when stable 
state 

ICH2   −15   µA VDTC = 0.7 V, VFB = 0.7 V 

Short 
protection 
circuit 

DTC discharge current 2 IDIS2   20   µA VDTC = 0.2 V, VFB = 2.11 V 

Collector output leak current ICL −1   1 µA VCE = 35 V, VCC = 35 V Output 
section Collector output saturation 

voltage 
VSAT1   1.6   V Emitter follower, 

IE = 50 mA, VC = 12 V 
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Explanation of Back Light Control Circuit 
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Figure 1   An Application of the Back Light Control Circuit 

 

1. Priority Control Operation 

As far as OPAmp1 and OPAmp2 are concerned, there is no problem when either IN1 or IN2 is used to control current, 
since the setting up to lower the output voltage of the DC/DC converter is prioritized. (The above figure uses IN1 to 
control current) 

(1) When starting, the output voltage "VO" is determined by the feedback to IN2 via R1 and R2 and the following 
equation: 

VO = VREF × (R1 + R2) / R2 (VREF = 1.25 V typ) (Area of the Timing Chart 1) 

(2) Next, this output voltage "VO" is used to discharge the FL tube by the inverter and causes the tube current to flow. 
The tube current is filtered and smoothed by RFL, D2, and CFL so that the DC voltage (VCFL) corresponding to the 
tube current is generated at CFL. 
The voltage of VCFL is divided by R3, VR1, and R4, and feedback to IN1, it can control tube current.  (Area of the 
Timing Chart 2) 

(3) Here, CDELAY is inserted between R3 and VR1 + R4 in order to regulate the timing to switch from the voltage control 
to the current control.  (Area of the Timing Chart 3) 

(4) When in the current control state, it is possible to adjust brightness by changing the amount of feedback of the tube 
current using VR1.  (Area of the Timing Chart 4) 

(5) If  the feedback used for controlling current is lost due to irregularities in the FL tube. etc. 
The control returns to the voltage control mode.  (Area of the Timing Chart 5) 
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Timing Chart 
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2. Setting up TIN 

1) Setting up the level 
The TIN terminal is shown in Figure a.  In order for the level of TIN to satisfy the conditions shown in the table below, 
the external circuits shown in Figure b or Figure c should be used when the external voltage level of the input is 
high. 

Figure b Figure c
GND

100 kΩ

50 kΩ

Figure a

TIN 5

3

5 5

 

 

Items Symbols Min Typ Max Unit 

TIN "H" level VTINH 2.2   VCC V 

TIN "L" level VTINL     1.0 V 

 
2) Setting up frequency 

The periodical change of TIN is expected to be +30% to −20%. The fIN is set to approximately 1.5 times fOSC. 
fIN = 1.5 • fosc

fosc ≈                                                (Hz)
1.3 µs + (23 × 103 × Cosc)

1

 

COSC

TIN  
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3. Soft Start, DTC, and Short Protection 

1) Soft Start (The peripheral circuit is shown in Figure 1) 
When the power is turned ON, IN1 and IN2 are at 0 V level.  Therefore, the FB terminal is fixed to High level.  The 
DTC terminal goes up graduall y starting from 0 V due to the internal charge current and the external CDTC. 
When the level of DTC terminal reaches the lower limit of the triangular wave of the oscill ator, PWM comparator 
and the output circuit go into operation causing the output voltage, "VO" of the DC/DC converter to rise.  The charge 
current is designed to be approximately 35 µA. 

FB

OFF

ON

OSC

DTC

1.0 V

0.45 V

External Tr collector

 

Figure 2 

2) DTC 
The dead time control is set by installing a resistor between the DTC terminal and GND.  However, the DTC 
terminal serves as the short protection circuit also.  Therefore, its set up depends on whether the short protection 
circuit is used and not. 
 When the short protection circuit is used 

At this time, the charge current for DTC is approximately 10 µA.  Therefore, RDTC should be set to 40 kΩ to 110 
kΩ. 

 When the short protection circuit is not used 
At this time, the charge current for DTC is approximately 45 µA.  Therefore, RDTC is set to 12 kΩ to 25 kΩ. 

 
3) Short protection circuit 

The short protection circuit used the timer latch system.  It is determined by setting the capacity used for the soft 
start connected to the DTC terminal. 
Figure 3 shows the short protection circuit and the timing chart for various modes. 
When the power is turned on, the FB terminal goes high (approx. 2.4 V) and the DTC terminal goes low.  (goes up 
slowly from 0 V) Thus, approximately 35 µA current will flow when SW1: ON and SW2: OFF.  The potential, 
namely the potential of the FB terminal is in the amplitude of the triangular wave, SW1 will be OFF and SW2 will 
be ON and approximately 45 µA will f low into the DTC terminal.  This discharge current will cause the DTC 
terminal to drop from 1.15 V. 
At this time, if the potential of the FB terminal goes to the control potential before the potential at the DTC terminal 
goes lower than 0.45 V which is the lower limit value of the triangular wave and if the potential of the FB terminal 
is lower than the potential of the DTC terminal, then the system is activated. 
When the output is shorted, the system is either activated or latched depending on whether the time for the high 
potential of the FB terminal reaches the potential of the control state is long or short.  (For detail, see [II] and [IV]  of 
the Mode) 
There are two ways to go back to operation after the latch to shut off  output.  Either method can restart with soft 
start. 
1. Turning on the VCC. 
2. Make the FB terminal to go to the low potential of 1.25 V or less.  Then, it is cancelled. 

 

Downloaded from Datasheet.su           



M62211P/FP 

REJ03D0842-0201  Rev.2.01  Nov 14, 2007  
Page 9 of 11 

[Mode Explained] 
[I] Mode…............. Activation 

This is used when the FB terminal goes down to the control state potential when the DTC terminal is in up 
slope.  In order for the activation to occur when the DTC terminal is in down slope, the FB terminal potential 
must go below the DTC terminal before the DTC terminal goes to 0.45 V. 

[II] Mo de…........... Output short → Activation 
The system is activated if the FB terminal potential goes below the DTC terminal potential before the DTC 
terminal goes to 0.45 V.  If there is not enough time, the output is turned OFF.  (Latched) 

[III] M ode….......... ON/OFF Control → Activation 
This mode turns off  the output by forcing the DTC terminal to go down.  (The system) returns as in the case 
of the activation. 

[IV] Mode….......... Output short (Latch) 
The output is turned OFF when the FB terminal potential did not go down to the control state before the DTC 
terminal went down to 0.45 V. 
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Figure 3   Short Protection Circuit and the Timing Chart of the Modes 
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Notes:
1.   This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes  
      warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property  
      rights or any other rights of Renesas or any third party with respect to the information in this document. 
2.   Renesas shall have no liability  for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,  
      but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
3.   You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass 
      destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws 
      and regulations, and procedures required by such laws and regulations.
4.   All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this 
      document is issued. Such information, however,  is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document, 
      please confirm the latest product information  with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be 
      disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
5.   Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a 
      result of errors or omissions in the information included in this document.
6.   When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability 
      of such information to the intended application.  Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular  
      application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.  
7.   With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications 
      or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality 
      and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or 
      undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall 
      have no liability for damages arising out of the uses set forth above.
8.   Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:
        (1) artificial life support devices or systems
        (2) surgical implantations
        (3) healthcare intervention (e.g., excision, administration of medication, etc.)
        (4) any other purposes that pose a direct threat to human life
      Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing 
      applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all 
      damages arising out of such applications. 
9.   You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range, 
      movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages 
      arising out of the use of Renesas products beyond such specified ranges.
10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain 
      rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage 
      caused by fire in the event of the failure of a Renesas product, such as safety design for hardware and software including but not limited to redundancy, fire control and 
      malfunction prevention, appropriate treatment for aging degradation or any other applicable measures.  Among others, since the evaluation of microcomputer software 
      alone is very difficult, please evaluate the safety of the final products or system manufactured by you.  
11. In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as 
      swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products. 
      Renesas shall have no liability for damages arising out of such detachment.
12. This document may not be reproduced or duplicated, in any form, in  whole or in part, without prior written approval from Renesas. 
13. Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have 
      any other inquiries. 

Sales Strategic Planning Div.    Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

http://www.renesas.com
Refer to "http://www.renesas.com/en/network" for the latest and detailed information.
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