NOT RECOMMENDED FOR NEW DESIGN

treeRrPeRATESR BOOST CONTROLLER
Description Pin Assignments
The AP3039 is a current mode high voltage low-side N-channel
MOSFET controller which is ideal for boost regulators. It contains all (Top View)
the features needed to implement single ended primary topology Fin 1 Lot by
DC/DC converters. Marking OV UVLO SS COMP
_ _ M
The input voltage range of AP3039 is from 5V to 27V. Its operation U s
L 41
frequency is adjustable from 150kHz to 1MHz. EN L1, (ﬁ 77777 7‘ Ly4 NC
VN[Z] | N
The AP3039 has UVLO (Under Voltage Lock Out) circuit. It uses two NC 37 | EP | [;r: SHDN
H | |
external resistors to set the UVLO voltage. The AP3039 also has an vee a1 dL__ £ J¥5 1 acnD
over output voltage protection to limit the output voltage. The OVP N r7\
voltage can be set through external resistors. If the output voltage is 5, 16y i 18 \. Exposed PAD
higher than the OVP high threshold point, it will disable the driver, OUTPGND RT CS
when the output voltage drops to the OVP low threshold point, it will
enable the driver. It also features a soft start to reduce the inrush QFN-3x3-16
current when power on, the soft start time can be set through an
external capacitor.
(Top View)
The AP3039 is available in QFN-3x3-16 and SOIC-14 packages.
CH O ]
13
Features — 2]
3 12
e Input Voltage Range 5V to 27V 2] 12 ]
«  0.6A Peak MOSFET Gate Driver La 1]
+  20ns Quick MOSFET Gate Driver [s] 0]
e  Duty Cycle Limit of 90% 6 o]
e  Programmable UVLO 7 8
e  Programmable Over Voltage Protection
Cycle by Cycle Current Limit
* y. vy N m SoOIC-14
e  Adjustable Soft-Start
e  Adjustable Operation Frequency from 150kHz to 1MHz
Applications
e LED Lighting
. Notebook
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Typical Applications Circuit
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Typical Applications Circuit (cont.) (Note 1,2 and 3)

Note 1:  The output voltage is decided by R5, R6 and the internal 0.5V reference. The output voltage accuracy is determined by the accuracy of R5 and R6, for which
the precise resistors are preferred.

%*(Rsmé)

Vour=

Note 2: In this application, the LED current is controlled by the feedback resistor R5. LEDs current accuracy is determined by regulator’s feedback threshold
accuracy and is independent of the LEDs forward voltage variation. So the precise resistors are the better choices. The resistance of R5 is in inverse proportion to the
LED current since the feedback reference is fixed at 0.5V. The relation of R5 and the LED current can be expressed as below:

Rs- 0.5V
I

LED
Note 3:  The summation of LED current is determined by R5 and internal 0.5V reference same as the illustration in Figure22.
More detailed application information please refer to application note.
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Pin Descriptions

Pin Number
i i Pin Name Function
16-pin | 14-pin
1 3 EN Enable pin
2 4 VIN Input supply pin, must be locally bypassed
3,12 NC No connection (for QFN-3x3-16 package only)

6V linear regulator output pin. VCC is used to bias the gate driverfor the external MOSFET. If VIN is less than
4 5 VCC 8.5V, the VCC is equal to VIN minus drop voltage across bypass‘switch. If VIN is less thah, 6V, connect VCC to
VIN. This pin should be bypassed to GND (recommend to connect with AGND pin) with a ceramic capacitor

5 6 ouT Connect this pin to the gate of external MOSFET, thé gate driver has 0.6A peak current capability

6 7 PGND [Power ground

7 8 RT An external resistor connected from this pin.to GND te set the operating frequency

8 9 CS Sense switch current pin, which is used for current mode control and for.eurrent limit

9 10 AGND | Reference ground

10 11 SHDN [This pin can be connected to current matched chip and receives error signal used to shut down the system

11 12 FB Voltage Feedback Pin. The reference voltage is, 500mV

13 13 COMP [Compensation Pin. This pin is the output,of the internal Error Amplifier

14 14 ss An external soft start time\capagitor is connected from this pin to ground and is charged by internal 12mA current
source to control regulator soft start time

15 1 UVLO |Two resistors connectedifrom this pin to ground and the VIN pin respectively to set start up and shutdown level

16 2 oV Over output voltage protection pin

~ A Ep Exposed ba.\ckside pad. Solder to the circuit board ground plane with sufficient copper connection to ensure low
thermal resistance (for QFN-3x3-16 package only)
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Functional Block Diagram
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Absolute Maximum Ratings (Note 4)
Symbol Parameter Value Unit
ViN Input Voltage 30 \
Vee VCC Pin Voltage 10 V
Vour OUT Pin Voltage 10 \"
Vrs Feedback Pin Voltage 7 \
Vuvio UVLO Pin Voltage 7 \"
Ves CS Pin Voltage 7 \"
Vstbn SHDN Pin Voltage 7 Vv
Ven Enable Pin Voltage Vin V
Vov OV Pin Voltage 7 \"
QFN#3x3-16 60
B.a Thermal Resistance (Junction to Ambient; ho Heat sink) °C/W
SQOIC-14 102

Ty Operating Junction Temperature +150 °C
Tsta Storage Temperature Range -65 to +150 °C
Tieap Lead Temperature (Soldering,.10sec) +260 °C
_ ESD (Machiné Model) 200 \
_ ESD (Human Body Madel) 2000 \"

Note 4:

Stresses greater than those listed under "Absolute"Maximum,Ratings" may cause permanent damage to the device. These are stress ratings only, and

functional opetation of the device at these or any ather conditions beyond those indicated under "Recommended Operating Conditions" is not implied.
Exposure t0 "Abselute Maximum Ratings".for extended periods may affect device reliability.

Recommended Operating Conditions

Symbol Parameter Min Max Unit
ViN Input Voltage 5 27 \"
f Operating Frequency 150 1000 kHz
Ta Operating Temperature -40 +85 °C
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Electrical Characteristics (vin=12V, Vey =V, Ta=+25°C, unless otherwise specified.)
Symbol Parameter Conditions Min Typ Max Unit
VCC=V|N 5 — 6
Vin Input Voltage
Vcc bypassed to GND \Y
through a 0.47uF capacitor 6 — 27
Vs Feedback Voltage _ 490 500 510 mV
les FB Pin Bias Current _ N 35 100 nA
la Quiescent Current No switching _ 3 5 mA
IsHoN Shutdown Quiescent Current Ven=0V % 1 2 HA
V=V s27V 5.5 6 6.5
Vee VCC Voltage \
BV<Vin<9V 5 » _
lcc-Lm VCC Current Limit _ P 50 _ mA
) |Cc=0mA, fosc<200kHZ,
Vin-Vee Drop Voltage Across Bypass Switch BV V< 8.5V _ 300 _ mV
Vevp-Hi Bypass Switch Turn-off Threshold Vy increasing _ 8.7 _ \"
Veyp-Hys Bypass Switch Threshold Hysteresis V\n decreasing _ 260 _ mV
Veehi VCC Pin UVL@ Rising Threshold N _ 4.7 _ Y,
Vechys VCC Pin'UVLO Falling/Hysteresis y _ 300 _ mV
. Adjustable, Rr=51kQ
fosc Oscillator Frequency t0 470kQ 150 _ 1000 kHz
Vuvio UVLO Threshold _ 1.22 1.25 1.28 Vv
lnvs UVLO Hysteresis,Current Source _ _ 22 _ uA
Ves Current Limit Threshold Voltage _ 90 110 130 mV
Var RTVoltage _ 1.20 1.25 1.30 \
Gs Error Amplifier Transconductance _ _ 470 _ WAV
Vey _ 2.0 _ _
EN Pin Threshold Voltage \
Ve _ _ _ 0.5
Viu _ 2.0 _ _
SHDN Pin Threshold Voltage \
Vi _ _ _ 0.5
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Electrical Characteristics (Cont. Vin=12V, Ve =Viy, Ta=+25°C, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Unit
Vov OV Threshold _ _ 1.25 _ \Y
lov-rys OV Hysteresis Current Source _ _ 22 _ MA
Dwmax Maximum Duty Cycle _ _ 90 93 %

Iss Soft Start Current Source _ _ 12 _ MA

trise Out Pin Rise Time Out Pin Load =1nF \ 20 _ ns

traLL Out Pin Fall Time Out Pin Load =1nF y 20 _ ns

VourH OUT Dropout Voltage (Vce-Vour) lour=50mA _ 0.25 0.75 Vv
Vour-L OUT Low Voltage Level (Vour) lour=100mA _ 0.25 0.75 Vv
Torsp Thermal Shutdown Temperature o - +160 _ °C
Thys Thermal Shutdown Hysteresis A y +20 _ °C
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Performance Characteristics
Efficiency VS. Case Temperature Efficiency VS.Input Voltage
95 95
\ | \ \
o4 — 1,y =160mA | 94 — g, =400kHz—|
93 — = Iy = 200mA _| o = = o= IMHz
92 92
391 B D Bl TP § - 391 —
g T~ ) // T~
g % 8 Y~ = e~
k) 5 v =
o8 = 80
88 88
87 — 87 O~ —1
V=12V, V=33V, f =TMHz lou‘r=160mA’ VouT=33V’ TA=25 C
86 L=22uH, CIN=10;1F, COUT=1 OuF | 86 L=22uH, C|N=101.1F; COUT=10pF
o I | o )| N |
-50 -25 0 25 50 75 100 125 6 9 12 15 18 21 24 27
Temperature (°C) Input Voltage (V)
Efficiency VS. Output Current Efficiency.VS. Output Voltage
95 92.0
90 / 91.5
85
_ / 9l —
S S
< o > //
2 2 e
[ S : /
g " s
i / £ v
90.0
70
O,
. V=12V, V,, =33V, T =1MHz, T,=25°C | 495 V=12V, V=33V, f  =1MHz, T,=25°C _ |
L=22uH, C, =10yF, COUT=10;1F L=22uH, C, =10uF, CouT=10”F
60 89.0
20 40 60 804 100, 120, 140 160 180, 200 16 18 20 22 24 26 28 30 32 34
Output Current (mA) Output Voltage (V)
Quiescent Current VSalnput Voltage VCC Voltage VS. Input Voltage
200 6.5
1.8 6.4
1.6 — - '.'_'.. - 6.3
] SISFTLI SR S I S e
= - I — >
g 12p—=" o 6
= | 8
3 P10 — | S 60 = =
g o 59 fd
o 08 o 7
3 —-50°C s Vo — 50°%C
S 06 o~ — 5.8 7 —
Ie] - - 25°%C 7. — _ 2%
04 —-— 85°C —| 57 L —-—85°%
O, .
0.2 <-- 125°C 56 [ .- 125°C|
0.0 5.5
5 10 15 20 25 30 6 9 12 15 18 21 24 27
Input Voltage (V) Input Voltage (V)
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Performance Characteristics (cont,)

Switching Frequency VS. Case Temperature

Switching Frequency VS. Rr Value

1.20
1200
s 1100 \\
' 1000 \
— 110 900
N T a0 \
= =
> > 700
§ 1.05 % \
3 2 600
g g \\
o 100 T 500 \
400 s g
0.95 R,=51kQ — 300
—~—
200
0.90 —
-50 -25 0 25 50 75 100 125 100
40 80 120, 160),.200 240 2805320 360,400 440 480
Case Temperature (°C) R, (k)
RT Voltage VS. Input Voltage UVLO Voltage VS.Input Voltage
1.30 1.260
1.29
1.255
1.28
o = 1250
< ()
g 126 — = g
% [Pl =Rt SR S R SO I hid 2 245
> o
= 124 Sl
T —-50°C S 1240 —-50°C __|
123 - —25°%C —25°%C
122 85°C — 85°C
- -+ 125°%C 1:235 ——125°C—]
1.21
1.20
5 10 15 20 25 30 1:2%0 5 10 15 20 25 30
Input Voltage (V) Input Voltage (V)
OV Voltage VS.dnput Voltage UVLO Current VS. Input Voltage
1.280 25.0
1,275 245 - -
1.270 24.0
0, 1.265 T /ST TR R T ey
> =
% 1.260 5 20
S 1255 L e 35 225 - - - »
> e e S — - —| ¥ — - —- o Trme--m
> - (@]
3 1250 o 220
O
1.245 +'4% C__] 2 s —=—-40°C |
- 25°C - 25°C
1.240 85°C — 21.0 —m— 85°C —
Ja— O 0o
1.235 v- 125°C__| 20.5 - m- 125°C_|
1.230
5 10 15 20 25 30 200, 10 15 20 25 30
Input Voltage (V) Input Voltage (V)
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Performance Characteristics (cont,)

OV Current VS. Input Voltage
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Ordering Information
AP3039 XX XX - XX
Product Name Package Packing RoHS/Green
FN : QFN-3x3-16 TR : Tape & Reel G1%,Green
M : SOIC-14
Package Temperature Range Part Number Marking ID Packing
QFN-3x3-16 AP3039FNTR-G1 B2A Tape & Reel
SoIC-14 -40 to+ 85°C AP3039M-G1 303gM-G1 Tube
AP3039MTR:G 30389M-G11 Tape & Reel
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Package Outline Dimensions (Al dimensions in mm(inch).)
(1) Package Type: QFN-3x3-16
2.900(0.114) , PIN# 1 IDENTIFICATION
3.100(0.122) Pin 1 Mark See DETAIL A 0.250(0.010)
./ 0.180(0.007) 4 | \U U U U 0.550(0.022)
I 02800011T l{m, &=
JI i
- 05000020 [ [“Exosed | T | 1:400(0.05
oo
ss BSC i:) Pad 4| C, | /1:860(0.073)
Qiles ) -
1.400(0.055)
1:860(0.073)
DETAIL A
|| A
Al T:|:|_|:|_|:|_|‘I |
5
L 0.000(0.000)
70.050(0.002)
Pinf1 Options
A
Symbol Al
min(mm) | max(mm) | min(inch) | max(inch) | min(mm) | max(mm) | min(inch) | max(inch)
Option1 | 0.700| 0.900 | 0.028 | 0.035| 0.178 | 0.228 | 0.007 | 0.009
Option2 | 0.550| 0.650 | 0.022 | 0.026| 0.150 (TYP) | 0.006 (TYP)
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Package Outline Dimensions (Cont. All dimensions in mm(inch).)

(2) Package Type: SOIC-14
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0.100(0.004)

Note: Eject hole ,/oriented hole and mold mark is optional.
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Suggested Pad Layout
(1) Package Type: QFN-3x3-16
E
| 1 |
a1
| ! |
i Y2
|
777777 \
e| =—— S )
,,,,,, \
X3
|
|
X1 ;
|
X2
X
Dimensions X=Y X1=Y1 X2=Y2 X3=Y3 E
(mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch)
Value 3.400/0:134 0.650/0.026 0.300/0.012 1.700/0.067 0.500/0.020
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Suggested Pad Layout (cont)
(2) Package Type: SOIC-14
I
|
|
|
|
! A
|
|
|
|
|
e e . _
|
|
|
j
| y
| ! ! A
i ! !
i ! 1
| i |
i \ \ \ J
e
X
Dimensions Z. G. X. Y. E_
(mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch)
Value 6.900/0.272 3.900/0.154 0.650/0.026 1.500/0.059 1.270/0.050
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS DOCUMENT,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
(AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes
without further notice to this document and any product described herein. Diodes Incorporated does not assume any liability arising out of the
application or use of this document or any product described herein; neither does Diodes Incorporated convey any license under its patent or
trademark rights, nor the rights of others. Any Customer or user of this document or products described herein in such applications shall assume
all risks of such use and will agree to hold Diodes Incorporated and all the companies whose products are represented on Diodes Incorporated
website, harmless against all damages.

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through,unauthorized sales channel.
Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall indemnify and
hold Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees arising out of, directly or
indirectly, any claim of personal injury or death associated with such unintended or unauthorized application.

Products described herein may be covered by one or more United States, international or foreign patents pending. Product names and markings
noted herein may also be covered by one or more United States, international or foreign trademarks.

This document is written in English but may be translated into multiple languages for, reference®@nly the English,version of this document is the
final and determinative format released by Diodes Incorporated.

LIFE SUPPORT

Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without the express
written approval of the Chief Executive Officer of Diodes Incorporated. As Used herein;

A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or

2. support or sustain life and whose failure‘to perform when properly used in‘accordance with instructions for use provided in the
labeling can be reasonably expected to result in significant injury to theiuser.

B. A critical component is any component in adife support device or system whose failure to perform can be reasonably expected to cause the
failure of the life support device or to affect lits safety or effectiveness.

Customers represent that they have alldnecessary expertise in the 'safety and regulatory ramifications of their life support devices or systems, and
acknowledge and agree that they are solelysresponsible for all legal, regulatory and safety-related requirements concerning their products and any
use of Diodes Incorporated products, in“such safety-critical§ life support devices or systems, notwithstanding any devices- or systems-related
information or support that may be |providedfby Diodes Incorporated.s Further, Customers must fully indemnify Diodes Incorporated and its
representatives against any damages arising out of the use of Diades Incorporated products in such safety-critical, life support devices or systems.

Copyright © 2018, Diodes Incorporated
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