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Description

M62211FP is desgned asa general purpose multi-function DC/DC conwerter. This small 10-pin paclage cantains
many functions allowing Smpler peripteral circuts ard canpact €t desgn.

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

The input of this unit has wo chamels containing priority control circuit. This makes the control a simple matter when
the backlightis onand duing the dable Sate.

Feature

* Wide opeation power spply voltage range........ 25035V

» Operationcanbe gnchronized by the exemal sync signal.

* Operatian canbe controlled using two prioritized systems. High input has priority)
» High speal switching is possble. (500 kHz max)

*  Output short protectiorcircut ard ON/OFF catrol are sed.

* The deadime cortrol ard the soft-start operaiton are posible.

* Small size 10pin SOPpaclage.

Applications
Backlight cortrol of peronal computersand word procesors

Gereral electric prodats
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M62211P/FP

Block Diagram
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M62211P/FP

Absolute Maximum Ratings

(Ta =25°C, unless aherwise noted)

Item Symbol Ratings Units Conditions

Power supply voltage Vce 36 \%

Output voltage Vo 36 Y,

Output current lo 150 mA

Power dissipation Pd 1500 (P) 450 (FP) mw Ta =25°C
Thermal derating ratio Ko 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=25C, Ve = 12V, Cog: = 390pF, unlessotherwise noted)

Limits
Block Item Symbol Min | Typ | Max | Units Test Condition
All device | Power supply voltage range Vee 2.5 ad 35 \%
Circuit current lcc O 24 35 mA No load
Std. Standard voltage VRer 1.19 | 1.25 | 1.31 \% Voltage follower
voltage - -
section Line regulation Line O 5 12 mV Vee=25t035V
Error Input bias current I d d 500 nA
Amp. Open loop gain Av ] 80 ] dB
section | ynity gain bandwidth Gs 0 0.6 0 MHz
Output high voltage Vom+ 1.7 O 25 Y Veg =1.86 V
Output low voltage Vom— g0 d 400 mV | Veg=186V
Output sink current lom+ 0 6 0 mA | Veg =186V
Output source current lom— ad -100 | -50 HA Vine=1V,Vne =1V
Oscillator | Oscillation frequency fosc g 110 g kHz
section Upper limit voltage of oscillation VoscH O 1.0 ad Y
waveform
Lower limit voltage of oscillation VoscL O 0.45 O Vv
waveform
Cosc charge current losc cH g -120 g A
Cosc discharge current 1 losc pis1 a 30 ad MA
Cosc discharge current 2 losc pis2 a 120 g HA
T|N "H" level VTINH 2.2 0 Vcc \Y
T "L" level V1IN O O 1.0 Vv
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M62211P/FP

Electrical Characteristics

(Ta=25C, Ve = 12V, Cog: = 390pF, unlessotherwise noted)

Limits
Block Item Symbol | Min Typ | Max | Units Test Condition
UVLO Start-up threshold voltage VTH ON 2.2 2.3 2.4 Y
section Shut-down threshold voltage VTH OFF O 2.25 ad Y,
Hysteresis Vhys 20 50 80 mV
Short FB threshold voltage VTHER O 1.86 O Y, Vine=1V,Vine=1V,
protection Vpre = 0.7V
circuit Latch mode "H" threshold voltage | Vv pre O 115 | O Vo [ Vim=1V,Ve=1V,
VFB =211V
Latch mode "L" threshold Voltage V1L DpTC O 0.3 0 \Y Vint=1 V, Vine=1 V,
VFB =211V
DTC charge current when start-up | Ich1 O -35 O HA Vprc=0.7V, Veg = 2.11V
DTC discharge current 1 Ibis1 O 45 O MA Vorc =0.7V, Vg =211V
DTC charge current when stable Ich2 ad -15 ad MA Vorc = 0.7V, Ve = 0.7V
state
DTC discharge current 2 Ipis2 O 20 ad MA Vorc=0.2V, Vg =211V
Output Collector output leak current leL -1 ad 1 MA Vee =35V, Vec =35V
section Collector output saturation Vsat1 O 1.6 ad \Y Emitter follower,
voltage le=50mA,Vc=12V
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M62211P/FP

Explanation of Back Light Control Circuit

DC/AC

. OSC & 1
. :. sync ckt 3_\|_/||_-|O: 23V ; FL

Tube

\ +_|Std voltage
i 1.25V

Figure 1 An Application of the Back Light Control Circuit

1. Priority Control Operation

As far asOPAmMp1 ard OPAmMp2 are cooerred, there isno problemwhen either IN1 or N2 isused to cotrol curert,
since he seting up to lower the autput voltage of the DC/DC canverter is prioritized. (The alove figure wses IN1to
cortrol curert)

(1) Whendarting, the autput voltage "Vo" is detemined by the feedbacko IN2 via RL ard R2 ard the following
equaion:
Vo = Vgrer X (R1+R2)/R2 (Vrer = 1.25V typ)  (Area of the Timing Chart 1)

(2) Next, this output voltage"V " is used to disharge the AL tube bythe inverter ard causs the tbe airrert to flow.
The twbe curert is filtered and smoathed by Rr, D2, ard G s0 that the DC voltage (Vg ) correponding to the
tube current is generated at Cr, .

The voltage of Vcq_ isdividedby R3, Vg, ard R4, ard feedbackto IN1, it cancortrol tube curert. (Area ofthe
Timing Chart 2)

(3) Here,CpeLay isinserted betveenR3 ard Vg, + R4in order to regulate he timing to switch from the voltage control
to the curent control. (Area ofthe Timing Chart 3)

(4) Whenin the aurrert contol date, it is posible o adjust brightnessby changing the anount of feedbaclof the tube
current using Vg1 (Area ofthe Timing Chart 4)

(5) If the feedbackusedfor controlling curert is lost due toirregularities in the AL tube. etc.

The cortrol retuns to the voltage corrol mode. (Aea ofthe Timing Chart 5)
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M62211P/FP
Timing Chart
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M62211P/FP

2. Setting up Ty

1) Setting up the level
The T\ teminal is shown in Figure a. Inorder br the lewel of Ty to satidy the canditions shown in the talde below,
the exerral circuits shown in Figure bor Figure ¢ $oud be usedwhen the exemal voltage level of the input is

high.
TN ®
GND
Figure a Figure b Figure c
Items Symbols Min Typ Max Unit
Tin "H" level VTINH 2.2 O Vee Vv
Tin"L" level VTine 0 0 1.0 \Y

2) Sdting up frequeng
The perialical change of Ty is expected to be +30% te20%. The fiy is set to approxmately 1.5 imes fog.
fin=1.5¢ fosc
fon 1
O¢7 13 ps + (23 x 103 x Cyqe)

(Hz)

Cosc

Tin
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M62211P/FP

3. Soft Start, DTC, and Short Protection

1) Soft Start (The peripteral circut is shown in Figure 1)
Whenthe pover is turned ON,IN1 ard IN2 areat 0 V lewel. Therefore, the FBterminal isfixed to High level. The
DTC ternminal goesup gradudly starting from 0 V die to he interral charge currert and the exermal Cprc.
Whenthe level of DTC teminal reaclesthe lower limit of the triargular wave of the o<ill ator, PWWM comparator
ard the autput circut go into operation catsing the autput voltage, "V " of the DGDC converter to riee. The charge
current isdesgned b be appoximately 35 pA.

FB

0SC

OFF
External Tr collector

ON

Figure 2

2) DTC
The deadtime cantrol is sé by installing a resisto betweenthe DTC temminal ard GND. However, the DTC
teminal srves asthe dhort protectiorcircuit also. Therebre, itsset up depenls onwhether the hort protection
circuit is used ard not.
0 Whenthe dhort protection circuit is used
At thistime, the dharge currentfor DTC is approxmately 10 uA. Therebre, Ryrc shoud be €t to 40 kQ to 110
kQ.
O Whenthe dhort protection circuit is not used
At thistime, the dharge currentfor DTC is approxmately 45 pA. TherePre, Ryrc is set tol2 kQ to 25 kQ.

3) Short protecion circuit
The stort protection circut usedthe timer latch systam. It is determined by seting the camcity used for the sdt
start comeded to tke DTC terninal.
Figure 3 $iows the slort protecion circuit and the iming chartfor various modes.
Whenthe power is turned on the FBteminal goeshigh (approx 2.4V) ard the DTC teminal goeslow. (goesup
dowly from 0 V) Thus, apprximately 35pA curent will flow when SW1: ON and SW2: OFF. The potertial,
namely the potertial of the FB teminal is in the amplitude o the trianguar wave, SW1will be OFF amnl SW2 will
be ON ard approxmately 45pA will flow into the DTC teminal. This disctarge curert will cause tle DTC
terminal to drop fom 1.15 V.
At thistime, if the potertial of the FBteminal goes tothe control potertial before the potertial at the DTC teminal
goes laver than 0.45V which is the lower limit value d the triangular wave ard if the potential of the FBteminal
is lower than the potemial of the DTC temminal, then the s/stem is activated.
Whenthe ouput isshorted, the gstem is either activated or btched depeding onwhether the ime for the Hgh
potertial of the FB teminal reactesthe potetial of the contol state islong or hort. (For detail, ®e [ll] ard [IV] of
the Mode)
There are tw ways to go back to operation after the latchto shut off output. Either method canrestartwith sdft
stat.
1. Turningonthe Vcc.
2. Make the FB teminal to go to the low potential of 1.25V or less. Ten it is cacelled
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M62211P/FP

[Mode Explained]

[l Mode.............. Activation
This is tsedwhen the FBteminal goes adwn to the cantrol state mtertial whenthe DTC teminal is in up
slope. In order for the actiwation to occur whenthe DTC terninal is in down slope, the FBteminal potertial
must go below the DTC teminal before the DTC teminal goes t00.45V.

[l Mode............. Output short —» Activation
The g/stam is actvatedif the FB terminal potertial goes lelow the DTC teminal potertial before the DTC
terminal goesto 0.45 V. If there B not eroughtime, the ouput isturned GFF. (Latched)

[l M ode............ ON/OHR- Cortrol — Activation
This mode turns df the autput by forcing the DTC temminal to go down. (The system) retuns as in the case
of the activation.

[IV] Mode............. Output sort (Latch
The autput is turned OFFwhen the FB teminal potertial did not go down to the catrol state kefore the DTC
terminal went down to 0.45 V.
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M62211P/FP
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Figure 3 Short Protection Circuit and the Timing Chart of the Modes
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M62211P/FP

Package Dimensions

He

58658

JEITA Package Code | RENESAS Code [ Previous Code | MASS[Typ] |
P-SOP10-5.7x6.8-1.27 | PRSP0010DB-A | 10P2N-A | 029 ]
10 6
1 -\

NOTE)
1. DIMENSIONS "*1" AND "2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "™*3" DOES NOT
INCLUDE TRIM OFFSET.

1 Index mark 5
2 o Dimension in Millimeters
Symbol | “Min | Nom| Max
D |67 ]68] 69
‘ ‘ E | 56| 57|58
< ‘ ‘ Ay | — | 18] —
A4 0 01] 02
= o Al—T—121
o ) _ by [0.35] 04 [ 05
Sy Deeif c [018] 02 025
[2 0° | — 8°
He | 7.82] 8.12| 8.42
e 112 1.27] 1.42
y |—|— 101
L 03] 05 ] 07
JEITA Package Code | RENESAS Code [ Previous Code | MASS[Typ] |
P-DIP14-6.3x19-2.54 | PRDP0014AA-A | 14P4 | 10g |
i e e B e O e B e B
Of -
LA R LI LT L]
OTE) e o
1. DIMENSIONS "*1" AND "*2
DO NOT INCLUDE MOLD FLASH.
,2 2. DIMENSION ™3 DOES NOT
b INCLUDE TRIM OFFSET.
| | o
< < Dimension in Millimeters
\ \ Symbol "nMin [ Nom | Max
I S I ¢ e | 732|7.62]|792
_ D |18.8]19.0] 19.2
» | | < E [615[ 6.3 | 6.45
A|—|— 145
v . M A 051 — | —
o 3 s bp Ay | — |33 ] —
SEATING PLANE bp 04| 051 0.6
b3 14 1 15| 18
c |0.22]|0.27|0.34
[ 0° | — | 15°
e |229]254)|279
L 30| — | —
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RenesasTech nOIOgy Corp. Sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

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. Allinformation 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 |nc|u ed 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.qg., excision, administration of medication, etc.)

(4) any other Eurposes 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.

. 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.

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 easny 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 regardlng the information contained in this document, Renesas semiconductor products, or if you have
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Refer to "http://www.renesas.com/en/network" for the latest and detailed information.
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