[ Ordering number : ENA0295 |

SANYO Semiconductors
SA//MYO ' uDATA SHEET

Thick-Film Hybrid IC
STK755-030 — 12VI7A Single Output MC3 Chopper
Regulator

Overview

The STK755-030 is a step-down chopper-type dedicated 12V single output regiilator that u. =24 ower MOSFET as its
switching element. In 3-pin regulators and other dropper systems, this devicean ac’ omni Yate wideLazige of input
voltages that has been difficult to support. Using only input and output capscitors anu thoks coils as its external
components, the device enables chopper regulators with a high currentA7A) to /' - co. fgu. od as thorigh they were 3-pin
regulators.

The STK755-030 can offer broad-based support for power supplyLircuits i hany . crent fields as a secondary side
regulator in switching power supplies or as an output regulator 21ter AC . nsf (.. »» rectifiCation to standardize or
rationalize power supply circuit design.

Applications
e Power supply for game and amusement machines
e Power supply for equipment relating to office autgmatiori »d fac ry autoinstion
e Secondary side regulator in switching power gupgplies

Features
e Input from single power supply suppotrted
e Typical efficiency of 88% at DC 30W/input, 12 7/SA Clput
e Built-in reverse going linear overlogd charc. <.l arve oyercurrent protection circuit
e 125kHz (typ.) operating frequesicy
e Power MOSFET used
e Built-in cut-off function to/erable O./Ox Ticontrol of the output using an external signal

—
N Ay and < SANY®D products described or contained herein do not have specifications that can handle
apolications that're/quire extremely high levels of reliability, such as life-support systems, aircraft's
contral systems, Or other applications whose failure can be reasonably expected to result in serious
physicairana/or’material damage. Consult with your SANYO representative nearest you before using

any SANYG ygroducts described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Semiconductor Co., Ltd.
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STK755-030

Specifications
Maximum Ratings at Ta = 25°C, Tc = 25°C unless otherwise specified
Parameter Symbol Conditions Ratings Unit
Operating IC substrate temperature Tc max +105 °C
Operating ambient temperature Topr -10 to +85 °C
Storage ambient temperature Tstg =20 to +105 °C
DC input voltage VN max .60 \
Output current lp max A 7T A
Recommended Operating Conditions / ]/
Parameter Symbol Conditions ’ Ratings Jrit
Operating IC substrate temperature Tc / / + | to+85 _"C
DC input voltage VIN 20to 45 | \
Load current lo / L 0, ‘o'._ | A
Electrical Characteristics at Ta=25°C, VDD, in the specified circuit, Vi{N=30V & iless ¢ herwise gpecifide
Parameter Symbol Conditions | — Ratings_ Unit
/ | m. Typ_\*ﬂ max
Output voltage Vo VIN=24V, I0=1A .8 12.0 12.2 \
Ripple voltage Vrp Io=7A _'— / 50 100 mVp-p
VIN=20 to 40V / = —‘ /
Total regulation Reg lo=1to 7A 1207, 12.3 \%
Tc=+25 to +85°C / .
Overcurrent protection start current locp / / 7 11 A
Efficiency n lo=54" 88 %
Operating frequency fosc IoﬂA - / T.— 125 kHz

*1: The figures in this column represent design targets and 2 - net gu anteed/vaiues.

Package Dimensions

unit : mm
4210
46.6
412 8 .
|
fapas
#3.6 . 7(:@ & Oj‘ 1L|
T N
2.54 J 0.5 z 0.4
(6.63) L9

11x 254227 94
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STK755-030

Block Diagram

sos

Constant voltage
circuit 1

J_ ﬂ SW OouT
_ I_.( : FWD
Drive circuit ‘—@‘j

|

Constant voltage
circuit 2

PWM control circuit

Overcurrent proteciion I_ >;3 ncP
circuit a &

o
|

ONF @

GND@—_L

SuB

I I

|
Error amplifier —~ —‘ J Vo

I ~ ~ —G) VADJ

Note: The rear side of this IC is not perfectly insulated. Therefore, its #oltage pateri. »l.m( v be set 10 ground level
(pin (7)). Bear this in mind at times when mounting a heat sink gr the )/ (e.

Pin Descriptions

Pin No. Pin Name Descriptior:
1 ONF Remote ON/CFF_(must [ “ open when not 10 k; used)
2 VADJ Output vol‘._agjfine Eles *n;t (1 st be held_or:n when not to be used)
3,4 Vo Outputfliage sept g /
5,6 OoCcP Overcurrent senc. a
7 GND G‘o;d v /
8,9 FWD F'_ywheel <de anOL.— /
10, 11 SW OuUT Output /
12 VIN / | Inpt ;'" V. age /

Test Circuit

Parts Table

Symbe! | Pdrt/Name Requirements
cl [ Electrolytic ca;_Jar_.tor 30004F to 3300uF
Cc2 Clectralytic/cadacitor 2000uF to 2200uF
C3 Ceraniic C?_pacitor 1000pF
L1 Choke coil 90uH

Note: Terminal capacitor for measuring the ripple voltages: 0.1uF/50V film capacitor (TF capacitor)
Since pin (7) is grounded to the IMST substrate, this may have an effect on noise and other factors if the heat sink
is connected in the circuitry to the frame ground (FG), a GND line, etc. In cases like this, the heat sink must be
floated or an insulating sheet must be used.
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STK755-030

Evaluation Board
¢ Equivalent Circuit

#PCB Diagram
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Silk screen pattern (seen from soldered side)
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C Vo

ZipCuit patt_m (sol ered side)
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° ® L1 o)
0 00 O 00 O
VIN GND GN__+72)
Q) ) @[]0
©® ofedre] ca o3
¢ Parts Table / Q
Symbol Part Name Req. »ments Manufacturer Remarks
C1 Electrolytic capacitor 3300L. =oV SANYO Electric Co., Ltd. cz
c2 Electrolytic capaciter = 20uF/50V SANYO Electric Co., Ltd. cz
C5 Ceramic capacitor | tooe, 150V Mounted on soldered side
L1 Choke coil | "¢ %,24BS-110-200 Toho Zinc Co., Ltd. 90pH

J1: Jumper (10mm), J3: }u;per (17 Smm) )

C3, C4, J2: None
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STK755-030

Sample Characteristics at Ta = 25°C, in the test circuit

Output Voltage, Vo - V

Output Voltage, Vo - V

Input Current, Iy - A

Output Voltage - Output Current
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\ Output Overcurrent Protection Characteristics
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STK755-030

12.2

121

12.0

Output Voltage, Vo - V

1.8

1.7

Temperature Characteristics:
Output Voltage - IC Substrate Temperature

Temperature Characteristics:

0 Operating Frequency - IC Substrate Temperature
VIN=30V VIN=30V

130 —

125 = I~

Operating Frequency, fosc - kHz

25 50 75

IC Substrate Temperature, Tc- °C

120 & & y—4
115 & ——
110 o /
100 0 25 50 75 100
ITF02445 IC Substrate wmnd ature, T<- 9C ITF02446

Use of an Overvoltage Protection Circuit Recomniendec

Generally, when constant-voltage power supply circuits have/ailed orarc nhid it to defective soldering on
PC boards, an overvoltage (which corresponds to the input #/oitage)( aay w=cur; that/ig/to say, a voltage
higher than the predetermined level is output.

To minimize the damage and harm that an overvoltage £an caug’, ti. ) provision/0f’an overvoltage protection
circuit is therefore recommended.

Overvoltage Protéction! iro. 't Examplé

FUSE
Co. it-ve' age
DC INPUT —_ OUTPUT
oply J

GND O————

| ZD

~$—I-&—o O GND
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STK755-030

Cut-off Function: ON/OFF control exercised over 12V output using an external signal

ON/OFF Control Circuit Example

DC INPUT O————  STK755-030 circuit  f—————Q v(12V)

()

TR

—Q Exterhal input

GND O— 4 —0 GND

When pin (1) is set to a low voltage, the 12V output is turned off. TR ON->/12V out’ at Or *
Be absolutely sure to conduct the following checks at the design stage foy'products in "+ hich' ne STK765-030 will
actually be used.

1) Check the operation and effects of the output ON/OFF control.

2) Check that the changes in the ambient temperatures of the dewviges, ext .. hous __ise and’ other factors do not cause
errors or trouble in operation.

Points to Factor into the Pattern Design
1) Connect the FWD pins (pins (8) and (9)) to the inppit £apacitor (-).
2) Ensure that the FWD pins (pins (8) and (9)) and the’GND/ i1, ‘n (7)) line srs’separate from one another.
3) Connect the GND pin (pin (7)) to the input capécitor (-) . »utpu: capacitor{-). Normally, it is connected to the
output capacitor (-).
4) Make the line between the input capacitor{-Yand ou., =t  .apa‘itor (-)Vag'short as possible. See the PCB diagram in
the Evaluation Board for a concrete exaripie.

B Specifications of any and all SANYO paaducts “ascribed Or/Contained herein stipulate the performance,
characteristics, and functions ¢t the d=sci. =d products in‘tbe independent state, and are not guarantees
of the performance, charastelistics, anc rncu. »s of the/described products as mounted in the customer's
products or equipment. i o/verify £ mptoni. and states that cannot be evaluated in an independent device,
the customer should alwzlys eva! ate nd test devices /nounted in the customer's products or equipment.

B SANYO Electric Cs. /Ltd. strive *o supply high-odality high-reliability products. However, any and all
semiconductor products f( with < me probabiity. It is possible that these probabilistic failures could
give rise to aceidénts or eve. ».that could £nganger human lives, that could give rise to smoke or fire,
or that could/Cause d&a' .ay o ¢ rer properiy. When designing equipment, adopt safety measures so
that these kinds of acc ents ol vents ca/indt occur. Such measures include but are not limited to protective
circuits ard /rror prever. an cir uits for/saie design, redundant design, and structural design.

B In the/eyent th' ¢ any ar all SANY/O products(including technical data,services) described or
contaip'ed herel. \are ci atrolled’under any of applicable local export control laws and regulations,
such/produ mu. st be exported without obtaining the export license from the authorities
concerned n 2¢ _dance with/the above law.

W’ Mo part C this pib! ation riay be reproduced or transmitted in any form or by any means, electronic or
mechanicai; »cluding pliotocopying and recording, or any information storage or retrieval system,
or o erw.. . w.thout the/prior written permission of SANYO Electric Co., Ltd.

K- Any o Lalll '(formatioh described or contained herein are subject to change without notice due to
preduct/te.inologv/imiprovement, etc. When designing equipment, refer to the "Delivery Specification"
for thenSANYO proguct that you intend to use.

B Informationinciuding circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed-foy volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of March, 2006. Specifications and information herein are subject
to change without notice.

PS No.A0295-7/7



