DISCONTINUED

PART OBSOLETE
NO ALTERNATE PART

= AP1624

ms PWM/PFM DUAL MODE STEP-UP DC/DC CONTROLLER

I M € O R P O R AT E D

Features

General Description

. Input Voltage Range: 0.9~6V

. PWM/PFM Switching Control

. High Efficiency: 90%

. Oscillator Frequency: 300kHz (+£15% )

. Stand-by Current: I, = 3uA (Typ.)

. Lead-Free Finish; RoHS Compliant (Notes 1 & 2

« Halogen and Antimony Free. “Green” Device
(Note 3)

. For automotive applications requiring
specific change control (i.e. parts qualified
to AEC-Q100/101/200, PPAP capable, and
manufactured in IATF 16949 certified
facilities), please contact us or your local
Diodes representative.
https://www.diodes.com/quality/product-
definitions/

The AP 1624 is a multi-functional step-up DC/DC controller.
Large output current is possible using an externally connected N
channel MOSFET, coil, and diode.

Output voltage (V) is programmable with®1.23V of standard
voltage supply internal, and using externally connected
components, output voltage (FB’) cande set up at will.

With a 300KHz switching frequeney, the size of the external
components can be reduced.

Control switches from PEM to PWM during light loads with'the
AP1624 ( PFM/PWM switchable ),and the serfies is highly efficient

from light loads to large output currents.

During stand-by'time (CE pin “Low”), current consumption is
reduced to 3gA.

Applications

. Electronic Information Organizers

. Palmtops

. Cellular and Portable Phones

. Portable Audio Systems

. Various Multi-function Power Supplies

Ordering Information

AP1624 X X X
X

Package Lead-Free Packing

W :S0T25

L: Lead Free

-7 : Taping

Note: 1. EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant. All applicable RoHS exemptions applied.
2. See hitpsi//www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free,

"Green" and Lead-free.

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + CI)

and <1000ppm antimony compounds.

| T - 5
. Packaging 7” Tape and Reel
| Device  PackageCode ~(yote4) Quantity Part Number Suffix
® | AP1624W | W [ SOT25 |  3000/Tape & Reel | 7 |

Note: 4. Pad layout as shown on Diodes Inc. suggested pad layout document can be found at

https://www.diodes.com/design/support/packaging/diodes-packaging/.
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Pin Assignments Pin Descriptions
o (TOP VIEW)
w - -
2 T D zl: N:Ir:e Function
E H H 1 FB | Feedback Pin
- 2 Vce | IC Power Supply Pin
< Chip Enable:
= 3 CE H: Enable
g L: Disable
-— 4 GND_| GND Pin
. nlElG o |yt | Sl NigSFeT
FB V., CE
SOT25

Block Diagram
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AP1624 20f8 March 2020
Document number: DS42619 Rev. 1 - 4 www.diodes.com © Diodes Incorporated


http://www.diodes.com/

AP1624

PWM/PFM DUAL MODE STEP-UP DC/DC CONTROLLER

DrOOES

I M € O R P O R AT E D

Absolute Maximum Ratings

o Ta=25°C
g Parameter Symbol Ratings Units
> Vi Pin Voltage Vee -0.3~6.5 \Y
= FB Pin Voltage Ves -0.3 ~Vcc+0.3 Y
- CE Pin Voltage Vee 0.3 ~Vg+0.3 v
g EXT Pin Voltage Vexr 0.3 ~Voc+ 03 vV
o EXT Pin Current lext +100 mA
pr Operating Junction Temperature Top -30 ~ +105 or
E Storage Temperature Tst -40 ~ +125 on
Electrical Characteristics
Vin= 3.3V, Vour = 5V, Load = 300 mA Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
FB Voltage Ves 1205 | 123 [1.255 | V
Maximum Input Voltage Vce 6 - - \Y
No external components, )
Supply Current 1 lce CE = Vi, Veg = 1.5V 50 100 MA
No external components, )
Supply Current 2 lcco GE. = Vi, Ve = OV 100 200 MA
No external cemponents, ) )
Stand-by Current Iste CE = O\, Vrg = 0.5V 3 MA
Oscillator Frequency Fosc 200 300 350 | KHz
. No external components o
Maximum Duty Cycle DCax Ve = 5V, Alrg = OV 80 - - Yo
PFM Duty Cycle DCpey». |No load 15 25 35 %
T Apply above 0.65Vcc (min.) to CE, ) i .
CE "High” Voltage VceH Operating mode 0.65 Vcc
» p Apply under 0.2Vcc (min.) to CE, ) ) N
CE "Low” Voltage VcEL Standby mode 0.20 |*Vcc
EXT Source Current ISOURCE VCE = V|N, VFB =0V, VEXT = VCC'O.4V - 40 - mA
EXT Sink Current ISINK VCE = V|N, VFB =2V, VEXT =0.4V - 70 - mA
Efficiency n - 90 - %
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Typical Application Circuit

o (1) Normal Circuit
g 2.5V~5.5V 10uH S240
> V0 : DO Dy Oy
- émo [
4 . Ve EXT NMos = R1
8 §100K AF2302
L 470u| 0.1y CE 4700 L
Q 1 L GND FB — —
0.1u 0.1 | R2

R1
Vour =1.23 x (1+—), R2 = 10K ~20K
R2

(2) LV Circuit
0.9v~2.5 L Schottky Diode 3.3V

V'YD—‘W .

N

4 —— [ 0.1£9 =130k

I( Adjust accordlng to load and Tr. hFE Ievf
CB 1/(21TXRBX Foscx07)

(3) HV Circuit

Aboveito 5V 10uH $S240 24V/1A

Vin O * % M O Vour

R
. *— V. EXT || ¢— FDS6612 = 330K
—— | 100K é
0.1y CE
1 ZD - GND FB — 0.1y | 470p
470p | Noaw T ‘ 18K
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Typical Performance Characteristics

AP1624 Load Regulation AP1624 Load Regulation
12.5
Vce=5V,Vout=12V > Vce=3.3V,Vout=5V
12.4 4.95
12.3 49
12.2 ’
12.1 4.85
Z 12 S 48
>8 11.9 § 4.75
11.8 >
4.7
11.7
16 4.65
11.5 46
0 200 400 600 800 1000 0 200 400 600 800 © 1000 1200
Load (mA) Load (mA)
AP1624 Line Regulation AP1624 Temperature vs. Vout
10.0
Vce=3.3V,Vout=5V Vce=5V, lout=300mA
54 9.8
53 9.6
5.2 9.4
2 5.1 9.2
% 5 § 9.0 74
> 4.9 > /8.8
4.8 8.6
4.7 8.4
4.6 8.2
45 8.0
25 3 35 4 50 25 0 25 50 75 100
Vee (V) Temperature (°C)
AP1624 Load vs. Frequency AP1624 Vcc vs. Frequency
350 410
Ny Vcc = 3.3V
380
330
T 320 350
5 310 N
<3 T 320
2 300 <
5 200 g 290 ~—_
sl Q
E 280 % 260
270 i
260 230
250 . . f f f 200 f f f f f
0 0.2 0.4 0.6 0.8 1 1.2 25 3 3.5 4 4.5 5 5.5
Load (A) Vec (V)
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PWM/PFM DUAL MODE STEP-UP DC/DC CONTROLLER

Typical Performance Characteristics ( continued)

a AP1624 Load vs. Efficiency AP1624 Temperature vs. Frequency
= 500
<
L] Vce=5V, Vout=12V . 400
= 90 N
Z < < \
o = Vce=3.3V, Vout=5V = 300
N 2 3 200
= = 70 =
100
60 0
0 0.2 0.4 0.6 0.8 1 1.2 -50 -25 0 25 50 75 100
Load (A) Temperature (°C)
AP1624 Vcc vs. Supply Current AP1624 Temperature vs. Efficiency
No Outside Circuit, V z=1.5V Vee=5V,Vout=12V, lout=300mA
180
< 150 = /
= xX
T 120 =
: 5
3 90 L
O o
&
2 60 l/ A
Q.
> /
Y 30
0 60 : : : :
15 25 3.5 4.5 55 -50 -25 0 25 50 75 100
Vee (V) Temperature (°C)
Marking Information
[5] [4]
XX : Identification code \ :
XXYymm Y :Year: 0-9 Identification
M. Month: AL Part Number Package Code
AP1624 SOT25 | EQ |
KN ERE
SOT25
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Package Information (unit: mm)

Package Type: SOT25
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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 applicationt

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. Only 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 systemsywithout 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 the user.

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

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or
systems, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning
their products and any use of Diodes Incorporated products inysuch ‘safety-critical, life' support devices or systems, notwithstanding any
devices- or systems-related information or support that may be provided by BRiodes Incorporated. Further, Customers must fully indemnify
Diodes Incorporated and its representatives against any damages arising out of the use of Diodes Incorporated products in such safety-
critical, life support devices or systems.

Copyright © 2020, Diodes Incorporated

www.diodes.com
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