150KHz, 3A PWM Buck DC/DC Converter

AP1506

B Features

- Output voltag e: 3.3V, 5V, 12 V and adjustable
output version

- Adjustable version output voltage range, 1.23V to
18V+4%

- 150KHz +15% fixed switching frequency

- Voltage mode non-synchronous PWM control

- Thermal-shutdown and current-limit protection

- ON/OFF shutdown control input

- Operating voltage can be up to 22V
- Output load current: 3A

- TO220-5L and TO263-5L packages
- Low power standby mode

- Built-in switching transistor on chip

B Applications
- Simple High-efficiency step-down regulator

- On-card switching regulators
- Positive to negative converter
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B General Description

The AP1506 series are mono
step-down DC/DC converter, a

ic IC designed for a
w n the ability of

logic level

re operating from damage,
ent over current operating
rent li mit f unction
0.5V below, the
The AP1506
uency of 150KHz

tolerance on output voltage under
vdltage and output load conditions,

oscillator frequency. The output
d fixed 3.3V, 5V, 12V, and an

ype. The packages are available in a
5-lead TO-220 package or a 5-lead

B Pin Descriptions

Name Description
Vin Op erating voltage input
Output Swi  tching output
GND Ground
FB Output voltage feedback control
SD | ON/OFF Shutdown

This datasheet contains new product information. Anachip Corp. reserves the rights to modify the product specification without notice. No liability is assumed as a result of the use of

this product. No rights under any patent accompany the sale of the product.
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150KHz, 3A PWM Buck DC/DC Converter

AP1506

B Ordering Information

AP1506 XX X X X
T TTT

|
| Output version | | Package | | Lead Free | bPacKpg\
Blank : Adjustable T5: TO220-5L Blank : Normal

12 12V K5: TO263-5L L Lead Free Pac : .
-33 :3.3V T5R: TO220-5L(R)
-50 :5.0V
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Caichiy AP1506
150KHz, 3A PWM Buck DC/DC Converter

B Absolute Maximum Ratings

Symbol Parameter Rating Unit
Vee Supply Voltage +24 Vv
Vsp ON/OFF Pin input voltage -0.3to+18 /f\ \\Q
Ves Feedback Pin voltage -0.3to +18 / /\W
Vour Output voltage to Ground -1 & \\)y
Po Power dissipation Internally/ll/;q{ged W
Tsr Storage temperature -65 to 1 Sb\ °C
Top Operating temperature -40 to +125 °C
Vop Operating voltage /ﬂ-ﬁ\‘?\to +22 \Y
B Electrical Characteristics (All Output Vo ersio
Unless otherwise specified, Vin=12V for 3.3V, 5V, adjustable versmv@m\—mv for \i vers/iﬁ-rR[\Q s O
Symbol Parameter Gonditions” Min,—\\Typ\ Max. Unit
. Vee=1.3V -50
lrs Feedback bias current Adjus}abé%(gw S\Jw 2100 nA
. ( (127 15 0 173
Fosc Os| cillator frequency <) 173 KHz
Oscillator fr equency o f SRS wn oc
Fscp | short circuit protect (> <a d Ta= g}s ! 5 2 KHz
N 1.6
Vsar Satur  ation Vdgltage e circ 1. 4 \Y
1@ OV forc %r\ @ 1.7
bc  [Max Duty CySl&(ON) FB—OV fofee drive 100 %
Min,Buty Cycle YOFF) / }VFB—12V\f<}r\Ce\H1;\Ve/r off 0 °
Peak rrem% 5.5
lcL i 0 e Gjrcuit 3.64. 5 6.5 A
driver on )
Outp utside circuit
I M Ieak Ms 2 force driver off -200 uA
utput)=}1V =22V -5 mA
o Qu N\ esdent Curren}\ Vrs=12 force driver off 5 10 mA
StandBy Quiescent ON/OFF pin=5V 150
70 uA
Current Vin=22V 200
Vi ON/OFF pin logic input LC_)W (regulator ON) - 13 0.6 Vv
Vi |threshold voltage High (regulator OFF) 2.0 -
l, | ON/OFF pinlogic Viosic=2.5V (OFF) -0.01
input current UA
I ON/OFF pin input Vi06ic=0.5V (ON) -0.1 -1
current
. TO220-5L | Junction to 25 0
O,c T hermal Resistance TO2635L |case 3 5 C/wW
Thermal Resistance TO220-5L . 28
Junction to 0
(SN With copper area of . C/W
approximately 3 i in? TO263-5L |ambient 23
Specifications with boldface type are for full operating temperature range, the other type are for T,=25°C.
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150KHz, 3A PWM Buck DC/DC Converter

AP1506

B Electrical Characteristics (Continued)

Symbol Parameter Conditions Typ. LinQ\ Unit
5V < Vi < 22V v
OUtpUt 0.2A <l oap <3A 1.23 11 vV
Feedback |Vour programmed for| ' ' . MIN
AP1506-ADJ ut 1:2604,28- |\ \Yoine
Efficiency V | w = 12V, lLow=3A | /74 < N
Vour Output voltage 5.8V = V=22V 3 3. 3};5 V\,:m
AP1506-3.3V 0.2A < lLoap < 3A 3.432(3.465 Vi
Efficiency | Vi = 12V, | @ 75 %
8V<Vn=<22 v
Vour Output voltage 0.2A IN = <3 ) N 5 VN
AP1506-5V : A0 = ' Viax
Efficiency W&WA&:\%A 80~ \ %
150 V=23V 91 52/11.4 v
V
ouT Output volta <3A > 2 12.48/12.6 VMmN
AP1506-12V QAo = A O e . Viax
<
i [ el

Specifications with boldface type are for fll/op

é@rature rangew\typ/e are for T,=25°C.
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Caichiy AP1506
150KHz, 3A PWM Buck DC/DC Converter

B Typical Performance Characteristics
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Caichiy AP1506
150KHz, 3A PWM Buck DC/DC Converter

B Typical Performance Characteristics (Continued)
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150KHz, 3A PWM Buck DC/DC Converter

AP1506

B Typical Application Circuit

(1) Fixed Type Circuit

FB
12v p
DC Input
o 1 AP1506 2
Vin -33
+ 5 3
Cin /—~ SD Gnd
Capacitor

2

d
%o

Capacitor

(2) Adjustable Type Circuit

12V J:_ o 4FKBS //3

5V/3A
DC Input K Output Load
o - 1506
n \5\
Cin /1~ b§ Gn Xi D1 Co
Capacitor @ chottky Diode Capacitor
< O
R1
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uit
R2 R1
In M\ M
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Caickiy AP1506
150KHz, 3A PWM Buck DC/DC Converter

B Function Description

Pin Functions are all approximate and there are many factors that

+Vin can affect th ese temperatur

This is the positive input supply for the IC switching temperatures require more heat s

regulator. A suitable input bypass capacitor must be

present at this p in to minimize voltag e tr ansients The TO-263 surfac@mou

and to supply the switching currents needed by the designed to be s

regulator. circuit bo ard.
heat sink f

e o ther heat

Ground producing €gr the ca tch diode
Circuit ground. and inductor. The copper area that the
package_is soldered\o\ should be atleast 0.8 in?,
Output and ideally should haves2 or more square inches of
Internal s witch. Th e voltage a t th is pin s witches 2 0Z itional copper area.improves the thermal
between (+V y — V sat) and approximately — 0.5V, charatteri kut with coppe
with a du ty cycle of approximately Vour/Vin. ToO approximat in 2
minimize ¢ oupling to sensitive ¢ ircuitry, the PC heat dissipe areTes
board copper area connected to this pin shoul vements a
kept a minimum. dlti-layer PC bo
airflow will be reco

Feedback (FB)
Senses the regulated ou tput v oltage t o com'p AP @EQ -263 p ackage) junction
the feedback loop. rer bove ambient temperature with

v arious in put and output voltages.
as taken with the circuit operating as a
itching regulator wit h all components
on aPCb oardto simulate the junction
rature un der actual o perating conditions.
iS curve can be used for a quick check forthe
approximate junction te mperature fo r various
conditions, butbe aware tha tthe re ar e many
factors th at ca n a ffect th e junction t emperature.
When load currents high erth an 3Aar eu sed,
double sided or m ulti-layer P C bo ards wi th la rge
copper a reas and/or air flow mig ht be ne eded,
especially for high ambient temperatures and high
output voltages.

ON/OFF (SD)
Allows the switching
shutdown using logic le

For th e be st th ermal pe rformance, wide copper
traces an d ge nerous amo unts of p rinted circuit
20 package needs a heat sink under most  board copper should be used in th e board lay out.
conditions. The size of the heatsink depends on the (Once exception to thisis the output (switch) pin,
input voltage, the output voltage, the load cu rrent which should n ot h ave lar ge areas o fc opper.)
and the ambient temperature. The AP1506 junction Large areas of copper provide the best transfer of
temperature rises above ambient temperature fora  heat (lower thermal resistance) to the surrounding
3A lo ad a nd differ ent input an d ou tput volta ges. air, an d mo ving air low ers the th ermal r esistance
The d ata fort hese c urves w as tak en with th e even further.

AP1506 (TO-220 pa ckage)op eratingasa

buck-switching regulator in an ambient temperature

of 25°C (still air). These temperature rise numbers

Anachip Corp.
www.anachip.com.tw R ev.1.1 Oct 29, 2004
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AP1506

150KHz, 3A PWM Buck DC/DC Converter

B Function Description (Continued)

Packaget hermalresist ancea nd junction
temperature rise numbers are all approximate, and
there are  many factors that will af fect these

numbers. S ome of these factorsi nclude board
size, shape, thickness, position, location, and even
board temperature. Other factors are, trace width,
total printed cir cuit co pper area, copper thickness,
single or do uble-sided, multi- layer b oard and the
amount of solder on the board. The effectiveness
of the PC board to dissipate heat also depends on

B Marking Information

(1) TO263-5L

( Top view)

Output Type:
1506: ADJ

1506-33: 3.3V wgeeccneeeen]
1506-50: 5.0V
1506-12: 12V

other components
the surrounding

the size, quantity and spacin
on the board, as well as whet

components such as
to the PC board and
voltage changes,

heat away
the board.

view

rrrrrrrr »Logo
>Blank: normal
L: Lead Free Package
-»|D code
-»Xth week: 01~52
-»Year: "01" = 2001
"02" =2002

l
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(é.’.‘;;"'_‘i&"r AP1506
150KHz, 3A PWM Buck DC/DC Converter

B Package Information

(1) Package Type: TO220-5L

%

- J1-»

% Dlmensmn@m\\ﬁﬁt\@eters Dimensions In Inches

‘K q( Min. \\\Q&n Max. Min. Nom. Max.
A\ 4.07.4\\N\\454 82 0160047 5 0.190
b ) 076 08 91.0p 0.030 0035 | 0.040
4 0.36 O 00.64 0.014 0.020 0.025
D 14.22 14 86 1 5.50 0.560 0.58 5 0.610
E 9.78 10.16 10 5403 85 0.400 0.41 5
e 157 1.7 11.85 0.062 0.067 0.073
el 6.68 6.8 16.93 0.263 0.268 0.273
F 1.141.2 71.4p 0.045 0.050 0.055
H1 5.46 6.1 6 6.86 0.215 0.243 0.270
J1 2.29 2.7 43.18 0.090 0.108 0.125
L 13.21 13 97 1 4730 520 0.550 0 580
@p 3.68 3.8 13.9 0.145 0.150 0.155
Q 2.54 2.7 32.9 0.100 0.107 0.115
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150KHz, 3A PWM Buck DC/DC Converter

B Package Information(Continued)

(2) Package Type: TO263-5L

QL1

AN
w"l D@Mﬂﬁn Millimeters Dimensions In Inches

Min XY\, “Nom. Max. Min. Nom. Max.
A 4.07 4.4 6 4.85 0.160 0.176 0.191
B 0.66 0.8 41.02 0.026 0.033 0.040
C 0.36 0.5 00.64 0.014 0.020 0.025
Cc2 1.14 1.2 71.40 0.045 0.050 0.055
D 8.65 9.1 59.65 0.341 0.360 0.380
E 9.78 10.16 10 54 0.3 85 0.400 0.41 5
e 1.57 1.7 11.85 0.062 0.068 0.073
L 14.61 1§ .24 1 5.880 575 0.600 0 .625
L1 2.292.5 42.79 0.090 0.100 0.110
L2 - -2.92 - - 0.115

Anachip Corp.
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150KHz, 3A PWM Buck DC/DC Converter

AP1506

B Package Information(Continued)

(3) Package Type: TO220-5L(R) Mechanical drawing

H2

AV

J3| \4
NHLBIA
= [
v v v
N
S}ﬁs\bm Dimensionsin Millimeters Dimensions In Inches

A “Nom. Max. Min. Nom. Max.
K44 4.6 4.7 0.175 0.180 0.185
b0.7 0.8 0.9 0.027 0.032 0.037
D 8.4 8.7 8.9 0.330 0.340 0.350
d11.0 0.039
d26.3 0.248
E 9.91 10.16 10.410 3900 400 0.410
e1.6 1.7 1.8 0.062 0.067 0.072
F1.2 1.25 1.3 0.048 0.050 0.052
H16.4 0.250
H2 20 8 21.6 22.4 0.820 0.850 0.880
H3 23 9 24.7 25.5 0.942 0.972 1.002
J127 0.105
J23.7 | 45 | 53 0147 | 0.177 | 0.207
J38.4 0.331
Q25 | 28 | 30 0.100 | 0.110 | 0.120
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