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Description
M62281P/FP is designed as a high speed current mode PWM control IC.

Thissmall 10 pin package contains many functions and protection circuits allowing simpler peripheral circuit and
compact set design.

This IC can operate high speed switching (700 kHz Max.) with high speed current sense comparator and current
limiting circuit.

Features

» 700 kHz applicableto MOS-FET
O Output current lo(peak) = +1 A
0 Totempole output
 CURRENT SENSE terminal separate from CLM terminal makes SMPS strong in noise.
» High speed pulse-by-pulse current limiting
» Timer type latch protection circuit with OVP (external reset is possible)
» Soft start operation is possible (with dead time control)
» Built-in OP Amp for feedback control (photo coupler can be driven)
* Small start-up current 180 pA
e Start-up voltage 12.5 V, Stop voltage 8.3 V

Application

Switching Regulator

DC/DC converter
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M62281P/FP

Block Diagram

CT
(OVP)
EAIN
EA SOFT CURRENT  Cg
OUT (Duty set-up) SENSE
Note: GND terminal is connected to emitter terminal as M62281FP in IC inside.
And V¢ terminal is connected to collector terminal as M62281FP in IC inside.
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M62281P/FP

Pin Arrangement

M62281FP
Vour | 1 O 10] Vee
GND | 2 9 | EAIN
CLM | 3 8 | EAOUT
CURRENT
SeNse L4 rjer
cel5 6 | SOFT
(Top view)

Outline: PRSP0010DB-A (10P2N-A)

M62281P
Vour [1] O 14] coLLECT
EMIT [ 2 13] Vec
GND E E EA IN
CLM [ 4| 1] EAOUT
curmet [ o
Cr [ 6] 9| soFT
N.C E E N.C
(Top view)

Outline: PRDPO014AA-A (14P4)

Absolute Maximum Ratings

(Ta= 25°C, unless otherwise noted)

Item Symbol Ratings Unit Condition

Supply voltage Vee 36 \%

Output terminal current lout 150 mA Continuous
1.0 A Peak

CT terminal supply voltage Ver 36 \%

EA IN terminal supply voltage VEAIN 10 \%

CLM terminal supply voltage Ve -0.3to +4.0 \Y

CURRENT SENSE terminal supply voltage | Vcs -0.3to0 +5.8 \%

Power dissipation Pd 1500 mwW P
440 FP

Thermal derating K8 12 mw/°C Ta = 25°C P
3.52 FP

Operating temperature Topr —20 to +85 °C

Storage temperature Tstg -40 to +150 °C
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M62281P/FP

Electrical Characteristics

(Ta=25°C, Ve = 14 V, unless otherwise noted)

Limits
Block Item Symbol Min. Typ. Max. Unit Test Conditions
All Supply voltage range Vce VeesTor) ad 35 \%
device | Operation start-up voltage | Vccstarm 11.5 12.5 13.5 \Y
Operation stop voltage Veestop) 7.6 8.3 9.0 \%
Start-up and stop Voltage | AVcce 35 4.2 5.1 \%
difference
Stand-by current lccL 90 180 270 MA | Vcc = Veestart) —
05V
Operating current lcco 7.5 13 19 mA
Timer latch circuit current | lccorr 0.9 2.0 3.0 mA | Vec=14V
0.8 1.8 2.7 mA Vece = Vcc(s‘rop) +
0.2V
CT CT term. “H” threshold VTHCTH 3.5 4.0 4.5 \%
voltage
CT term. “L” threshold VrHeTL 0.4 0.7 1.0 \%
voltage
CT term. discharge lctoeHe 70 110 165 MA | In normal operation
current
CT term. charge current lctene -33 -14 -5 MA | In CLM actuating
Error Reference voltage Vg 2.4 25 2.6 \%
Amp Input bias current Is -300 -100 0 nA
Open loop gain Av ad 70 O dB
Unity gain bandwidth fr ad 1 O MHz
Output source current los -460 -370 -240 MA | VEan =0V
Output voltage (High) Vom+ 5.3 5.8 6.25 \%
Output voltage (Low) Vom- 0 0.2 0.35 \%
Current | CS term. input voltage Avcs ad 3.0 O VIV
sense gain
Input bias current I -5 -1 O A
CS term. delay time Teocs ad 150 O ns Delay time to output
CLM CLM term. threshold VTHeLm 180 200 220 mV
voltage
CLM term. output current loutcim =270 -200 -140 MA | Vam=0V
CLM term. delay time Teocim ad 100 O ns Delay time to output
SOFT Input voltage range at 0% | VsorT (0%) 0 ad 1.0 \% Soft term. voltage
duty range to set 0% duty
Input voltage at 50% duty | VsorT (500) ad 2.7 O \% Soft term. voltage at
50% duty
Maximum duty Duty Max 83 90 97 %
Soft term. input current Isort -50 -43 -36
osC Maximum oscillation foscmax ad ad 700 kHz
frequency
Oscillation frequency fosc 130 180 230 kHz | Cg =270 pF
Oscillation upper limit VoscH 3.2 3.6 4.0 \% Ce =270 pF
voltage
Oscillation lower limit VoscL 1.2 1.4 1.6 \% Ce =270 pF
voltage
Oscillation voltage AVosc 1.9 2.2 2.5 \% Ce =270 pF
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M62281P/FP

(Ta=25°C, Ve = 14 V, unless otherwise noted)

Limits
Block Item Symbol Min. Typ. Max. Unit Test Conditions
Output | Output low voltage VoL1 0 0.04 0.4 V Vec =14V,
lo=10 mA
Vo2 a 0.3 1.4 \Y, Vec =14V,
lo =100 mA
Output high voltage Vo1 12.0 12.7 O \% Vec =14V,
lo=-10 mA
VOHz 11.5 12.5 O \Y Vcc =14 V,
lo =-100 mA
Output voltage rise time Trise ad 50 O ns No load
Output voltage fall time TeaLL ad 35 O ns No load

Function Description and Application

EA IN, EA OUT Terminal

Circuit for EA OUT terminal is connected to constant current load (370 pA Typ.) shown in figure 1. Output voltage of
error amp. is controlled by the output transistor to provide current-sense comp. with the controlled voltage.

l 370 pA

EA OUT To current-sense

comp.

Figure 1 Circuit Diagram of EA OUT Terminal

1. Periphera circuit of Error Amp

Detected voltage divided by R1 and R2 isinput to EA IN terminal in such case as fly-back system where V¢ line
voltage is proportional to output voltage, or in the case that the voltage detection is made on the primary side. In
this case operating region is set by R1 and R2, and AC gain by R1//R2, RF.

From detecting voltage
Reference voltage (2.5 V)

R1

EA IN EA
R2 ouT

AN
RF

Figure 2 Method to Detect The Voltage on The Primary Side
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M62281P/FP

In the case that feed forward system by photo-coupler is applied, following two methods are available.

Oneisthe method by error amp. asin figure 3-1, the other is by the direct connection to photo-coupler asin figure
3-2.

When photo-coupler is directly connected to EA OUT terminal, input terminal of error amp. is connected to GND,
photo-coupler is connected directly to EA OUT terminal.

Vee
R1
Reference voltage (2.5 V)
T~—
Rin
EAIN EA
R2 ouT
MW
RF

Figure 3-1 Method to Use Photo-Coupler (1)

Reference voltage (2.5 V)

EAIN EA OUT

Figure 3-2 Method to Use Photo-Coupler (2)

Infigure 3-1, AC gainisrepresented as
DAsz DRF/R”\] O

Proper gain setting is about 40 dB.

RF should be 52 kQ or more due to the current source capability of error amp.

R1, R2 should meet the condition as below so that the voltage of EA IN terminal should not be over 5V.
R2¢ Ve / (RI+R2)<5V

Due to the input impedance of EA IN terminal, the current in R1, R2 should be less than several mA.
CT (OVP) Terminal
Timer type latch circuit works as follows.
Constant charge current flows out from CT terminal to the external capacitor when CLM is operative.

When the voltage of CT terminal rises up to over 4.0V (Typ.), the latch circuit operates to make functions of thisIC
inoperative. Inoperative statusis sustained until supply voltage becomes less than stop voltage. The value for start-up
register has to be set so that the current over 1.8 mA (Typ.) can flow the resistor because the stop status has to be kept
by the current in start-up resistor R1 shown in application circuit.

When timer latch circuit is operative, supply current increases at high voltage as shown in figure 4 to avoid the damage
caused by unnecessarily in creased supply voltage.

Inoperative status goes back to operation by forcibly decreasing the voltage of CT terminal to lessthen 0.7 V.
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M62281P/FP
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Figure 4 Supply Current vs. Supply Voltage Characteristics (at Timer Latch)

Even if the timer function is not needed, latch function operates, that is, |C becomes in operative when the voltage of
CT terminal isforced to be high voltage. Therefore, CT terminal can also be used for OV P (over voltage protection).

When only OV P function is needed (timer latch function is not necessary), connect the resistor between CT terminal
and GND. Inthis case, the above mentioned charge current cannot make the voltage of CT terminal rise up to “H”
threshold, thus latch function does not operate. (Refer to figure 5-1, 5-2)

Vee

OVP function operates
~ when photo-coupler is ON.

CT

Figure 5-1 Method to Use Timer Type Latch And OVP

OVP function operates
when photo-coupler is ON.

Figure 5-2 Method to Use Only OVP
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M62281P/FP

SOFT (Duty Set-Up) Terminal
The voltage of SOFT terminal determines the maximum duty.

Maximum duty can be set by connecting the resistor asin figure 6 because the constant current compensated for
temperature flows out of thisterminal.

And by connecting the capacitor between the terminal and GND, soft start function operates. That is, we can get the
gradual increase of maximum duty at start-up.

SOFT

+
Csortr = VsorT

7T

Figure 6 Method to Set Up Duty and SOFT Start Function

Maximum duty is represented as :
Duty (Max.) = (42 d VSOFT) -59 (%)
where Vsorr = Isort * Rsorr (V) Isorr = 43 PA (Typ.)

If the voltage of SOFT terminal is higher than 3.53 V (Typ.) (upper limit voltage of the oscillation waveform),
maximum duty isinternally decided to be 90%.

Soft start time (Tsorr) iSrepresented as:
Tsorr = Csorr * 31 + 10° (s)

T sorr Means the time from start-up until the voltage of SOFT terminal goes up to higher than 1.4V (Typ.) (lower limit
voltage of the oscillation waveform).

Discharging circuit operative before start-up at Vcisinternally equipped so that the soft start never fail to operate at
the restart of voltage supply.

CLM Terminal

Thisterminal isfor pulse-by-pulse current limiting.

Current limiting circuit is almost the same as that of M51995.

CLM terminal is separate from CURRENT SENSE terminal allowing the noise filter to be optimized and the high-
speed over current protection.

The voltage detected by the current detecting resistor can be directly input as shown in figure 7-1, if the detected
voltage is about the threshold voltage (200 mV (Typ.)), but if the voltage islarger than the threshold, the voltage has to
be input divided by resistors as shown in figure 7-2.

CLM OuT

Figure 7-1 Peripheral Circuit of CLM
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M62281P/FP

CLM

CnF T

Figure 7-2 Peripheral Circuit of CLM When The Detected Voltage is High

1000 pF to 22000 pF is recommended for Cyr. Be sure to use 100 Q or less for Ryr and Rygy // Ryro (*) o that the
detection sensitivity is not influenced by the current flown out from CLM terminal.

Non-inductive resistor is recommended for current detecting resistor.

* RNFl I RNFZ = (RNFl * RNFZ) / (RNFl + RNFZ)

CURRENT SENSE Terminal
The voltage proportional to the switching current is supplied to this terminal.
Output duty is controlled by comparing this voltage with the output of error amp..

CLM and CURRENT SENSE terminal is separate from each other, so various settings are available depending upon the
application.

CURRENT
SENSE ouT

Figure 8 Peripheral Circuit of CURRENT SENSE
Rcsisdetermined by :
Ves= (Veaour — 1.3) / 3(V), where Va out represents the voltage of Ex oyt terminal.
CF Terminal
Oscillation frequency is set by capacitor connected to CF terminal.
The waveform of CF terminal istriangular one with theratio of 9 : 1 for charge-discharge period.
Oscillation frequency is represented as ;

1
(19.4 x 103 x Cpgc) + (0.4 x 1076)

fosc = (Hz)
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M62281P/FP

Attention for heat generation

Although the absolute maximum rating of ambient temperature is spelled out as 85°C, it is always annoying to specify
the location this temperature refers to because the power dissipation generated locally in switching regulator isfairly
large and the temperature in the vicinity of the IC varies from place to place.

One of the recommendable ways to solve this problem isto check the temperature on the surface of the IC.

The difference in temperature between 1C junction and the surface of |C package is 30°C or less when | C junction
temperature is measured by utilizing the temperature characteristics of p-n junction forward voltage, and the surface
temperature by "thermo-viewer" on the condition that the IC is mounted on the "phenol-base" PC board in normal
atmosphere.

This concludes that maximum case temperature (surface temperature of 1C package) rating is 100°C with adequate
margin considering the absol ute maximum rating of junction temperatureis 150°C.
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M62281P/FP

M62281 Application Circuit (Feed-Forward)
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M62281P/FP

Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-SOP10-5.7x6.8-127 | PRSP0010DB-A | 10P2N-A | 029 |
10 6
_ H H H H . T

He

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

R

1 Index mark 5

Dimension in Millimeters

Symeel F"Min [ Nom [ Max

D | 67]68] 6.9

E | 56| 57| 58

< A | — | 18| —
Al 0 |01]o02

- A — | —1 21

% ) bp [0.35] 04 | 05
Detl® c [0.18] 0.2 [ 0.25

e o — 1 &

He | 7.82] 8.12 8.42

e | 112]1.27] 1.42
y |—|— 1041
L 03| 05 ] 0.7
JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-DIP14-6.3x19-2.54 | PRDPO014AA-A | 14P4 \ 10g |
14 8
e e e o il B |
Of -
VR I P O By
NOTE) e o
1. DIMENSIONS "*1" AND "*2
DO NOT INCLUDE MOLD FLASH
) 2. DIMENSION ™3" DOES NO
D INCLUDE TRIM OFFSET.
\ \ o
< < Reference | Dimension in Millimeters
\ \ Symeel "Min [ Nom [ Max
AN Y e |7.32|762]7.92
B D [18.8]/19.0] 19.2
S | | < E [6.15] 6.3 | 6.45
Al — ] —145
Y M A1 [051] — | —
e 3b3 bp A2 - 3.3 -
SEATING PLANE bp 0.4 05| 06
bs | 1415 18
c |0.22|0.27]|0.34
0 0| — | 15°
e [229]|254]279
L |30 — | —
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Notes:
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1

o

11.

12.
13.

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.
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.
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.
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 )
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.
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.
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.
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.
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 easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval from Renesas.

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
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