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1.3MHZ, DUAL 1.0A SYNCHRONOUS STEP-DOWN CONVERTERS

Description

Pin Assignments

The AP3421/A/B is a fully integrated dual output voltage regulator.
The two converters are current mode and internally compensated.
The converters include integrated control and synchronous rectifier
switches. The outputs are both rated for up to 1A. Both outputs are
adjustable using external resistors.

The step-down converters operate at 1.3MHz fixed switching
frequency under normal load and in a pulse skipping mode for light
loads. The switching clock is shifted 180° for SW2. The E/S pin
provides an enable function and allows the converter to be
synchronized to an external clock. With E/S held low, the AP3421/A/B
draws less than 10pA current.

In the start-up sequence, the VO1 output is designed to precede the
VO2 output. The two outputs have controlled start-up sequence.

Power On Reset (POR) function is provided by means of an open-
drain output present on the POR pin. The POR function monitors
VMON, FB1 and FB2, and pulls low if any of these begin to drop out.
The POR is internally deglitched and provides a delayed
recovery/reset time.

The AP3421/A/B provides peak over-current protection, short circuit
protection and thermal shutdown. Discharge-Before<Turn-On
discharges the outputs completely before soft-starting to always bring
them up in the proper sequence at start-up or after a POR (For
AP3421/A only).

The AP3421/A/B is available in DFN-3x3-10/package.
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Features

. VO1=1.8to 3.6V at 1A

e VO2=1.0to0 3.6V at 1A

e  Switching Frequency: 1.3MHz

. 180° Phaseé Shifted Switching

e No Rectifier Diode Required

e  Optional External Clocking(2x Clock Required)
e  Light Load\Pulse Skipping

e  Enable/Sleep,State

e Internal Soft-start

e  Open-drain Power On Reset Monitors Input and
e  Outputs

. Discharge-Before-Turn-On (For AP3421/A)

. Pre-bias Function (For AP3421B)

. Peak Over Current Protection

e Short Circuit Protection

e  Over Temperature Shutdown
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Typical Applications Circuit (Note 1)

V|N=5V

PVIN  AVIN VMON

OFF|ON es T 7771 poR

|
Voi=2.5V L13.3uH I AGND
SW1 |

SW2

20k

V|N:3.3 to 5V
—

C1

10uF

20k
Note 1:  AVIN and PVIN pin should not be connected together directly to avoid disturbance between them in PCB layout:
1) Place a 1.0uF capacitor between AVIN pin and AGND for power filtering
2) Place a 10uF capacitor between PVIN pin and PGND for power filtering.
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Pin Descriptions

Pin Number Pin Name Function
1 FB2 Feedback from VO2. Connect voltage divider to the load side of VO2 output
inductor-capacitor filter
2 AVIN Analog power input. Connect a 1 F ceramic capacitor between this pin and
(o] AGND
wl 3 PVIN Control MOSFET switch power input. Connect a 10 F ceramic capacitor
- | between this pin and PGND, as close to the IC as possible
4 4 SW2 VO2 synchronous buck switching output. Connect to VO2iinductor
-_—
= Power ground connection. Synchronous rectifier MOSFET source. Provide a
4 5 PGND star connection between this pin, VO1, VO2 filter eapacitor returns, VIN input
(o) capacitor return, and AGND. Keep the star connéction as closedoithe IC as
o possible
n 6 Swi VO1 synchronous buck switching output<Connect to' VO1 inductor
-_—
a Enable/Synchronization. Pulling this pin high statically enables the IC‘and
- 7 E/S pl_JIIlng the pin low statically will shgt dqwn the IC. Applying'a pulse‘to this pin
will synchronize SW1 and SW2 Switching frequency to Y2 the external clock
frequency
Power on reset output pindMonitors FB1, FB2 output voltage levels and V.
8 POR POR is pulled low if an output voltage drop is detectedion FB1 or FB2 or VIN,
and is Hi-Z during normal operation
9 VMON Voltage monitor—_supgrvisor f_or one external voltage (could be input voltage).
The POR output is triggered if this output falls below the VMON threshold
10 FB1 Feedback from‘ VO_l. Connect voltage dividertoithe load side of VO1 output
inductor-capacitor filter
11 AGND Signal g(ound connection. Provide,a star connection between this pin and
PGND pin
AP3421/A/B 3of12 October 2018
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Functional Block Diagram
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Absolute Maximum Ratings (Note 2)

Parameter Symbol Value Unit
Input Voltage Vin -0.3to 7 \%
Feedback Voltage Ves -0.3to Viy+0.3 \%

a E/S Pin Voltage Vers -0.3to Viy+0.3 \%

2 SW1, SW2 Pin Voltage Vsw Vpeno-1 1o Vin+1 \%

|: Thermal Resistance A 33 °C W

g Operating Junction Temperature T; +150 °C

O Storage Temperature Tste -25 to+150 °C

g Lead Temperature (Soldering, 10sec) Tieap +260 °C

l- Note 2: Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated uhder “Recommended Operating Conditions” is not implied.
Exposure to “Absolute Maximum Ratings” for extended periods may affect device reliability:

Recommended Operating Conditions

Parameter Symbol Min Max Unit
AP3421 4.5 55
Input Voltage Vi \Y
AP3421A/B 3.0 55
VO1 Maximum Output Current lo1 (Max) 1 _ A
VO2 Maximum Output Current loz (Max) 1 _ A
Operating Ambient Temperature Ta -40 +85 °C
AP3421/A/B 50f12 October 2018

Document number: DS41472 Rev. 2 - 4 www.diodes.com © Diodes Incorporated


http://www.diodes.com

NN PART OBSOLETE — NO ALTERNATE PART
DrOOES AP3421/A/B
®
Electrical Characteristics (Vin =Veis=5V, Ta=+25C, unless otherwise specified.)
Parameter Symbol Conditions Min Typ Max Unit
AP3421 _ 4.5 5.0 55
Operating Input Voltage Vin \%
AP3421A/B | _ 3.0 3.3 55
Supply Current lec Vep1=Vee2=1.2V _ _ 1.0 mA
Shutdown Supply Current IsHpn Veis=0V, Vin=5.0V _ _ 10 1A
AP3421 3.0 35 4.0
Under Voltage Lockout Threshold B Rising Edge \%
AP3421A/B 2.4 2.7 3.0
Under Voltage Lockout Hysteresis Viuvio _ _ 300 _ mV
POR Threshold VMON VVMONiPOR Vymon Falllng 0.97 1.00 1.03
Feedback Voltage Ves1, Vi _ 0.975 1.0 1.025
lLims _ 1.2 1.6 _
Switch Current Limit A
lLimz _ 1.2 1.6 _
Oscillator Frequency fosc1, foscz _ 1.0 1.30 1.60 MHz
Soft-start Time tss_FB1 _ 05 1.0 2.0 ms
POR Threshold FB1 VEeB1_por FB11Fallingl 86 89 92 %VEe1
POR Threshold FB2 Ves2_por FB21Fallingl 86 89 92 %Veg2
Discharge Complete Threshold FB1 Llievel Where Discharge
V . 50 75 100 \Y
(AP3421/A) FeLber Cycle Is Terminated m
A 0.6 _ _ \
E/S Pin Threshold -
Ven 1 _ B 15 a
fers_min f =50%xfz,s When — - 15
Frequency Lock-in Range SWITCHING =S MHz
fers max Externally Clocked 3.0 3 3
; Fault Flag Set to POR Pull
POR Assert Delay Time tPOR_DELAY LO\lI\JI 9 u 10 25 40 us
POR Release Delay Time trorHOLD Fault Flag Reset to POR Hi-z 10 20 30 ms
- State
POR Low Voltage Vpor_Low POR Sinking 4mA _ _ 300 mV
FB1 Rising Volt for FB2
VO?2 Start Threshold (ARS421/A ) Vedh S rising votiage for 86 89 92 %oVeoy
= to Initiate Soft-start
. : DischargelResistan-ce for
SW1, SW2 Discharge Resistance Rstop swi,2 SW1, SW2 15 30 45 Q
Rps_swi1_u Vy=5.0V _ 277 _
AP3421, Ros_sw2_u lsw=100mA - 260 _
AP3421A/B Ros_swi L Vjy=5.0V _ 249 B
Internal Ros swa L lsw=-100mA 160
MOSFET on i — — 0
Resistance Ros_sw1_u Vin=3.3V — 300 —
Robs_swz_u lsw=100mA _ 280 _
AP3421A/B
Ros_swi_L Vin=3.3V _ 260 _
Ros swa L Isw=-100mA _ 180 _
Thermal Shutdown Threshold Torsp _ _ 160 _ °C
Thermal Shutdown Hysteresis Thys _ 10 20 30 °C
AP3421/A/B 6 of 12 October 2018
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Performance CharacteristiCSs (vin=Ves=5V, Vo1=2.5V, Vo,=1.2V, L1=12=3.3uH, C1=C3=10yuF, C2=C2'=10uF, Ta=+25°C, unless
otherwise specified.)
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Performance Characteristics (Cont. Vin=Ves=5V, Voi1=2.5V, Voz=1.2V, L1=L2=3.3uH, C1=C3=10pF, C2=C2'=10uF, Tx=+25°C,

unless otherwise specified.)

VOL1 Efficiency vs. Output Current

VO2 Efficiency vs. Output Current
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Start-up from VIN

Time 4ms/div

Load Transient
(Vo=2.5V'lp=0.5A to 1.0A)

Power-down from VIN

Time 400ns/div

Load Transient
(Vo=1.2V 10=0.5A to 1.0A)

Time 100ps/div

AP3421/A/B
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Performance Characteristics (Cont. Vin=Ves=5V, Voi1=2.5V, Vop=1.2V, L1=12=3.3uH, C1=C3=10pF, C2=C2'=10uF, Tx=+25°C,

unless otherwise specified..)

Short Protection for Output 2

Short Protection for Output 1

)
_—
. e R T T e v e e e e e e e

-Zoom in:250X
-

Output 1
Output 1 :
Indu?:tion Induction
Current Currer_n
1A/div 1A/div
Vi Vin
5V/div p,1 5Vv/div »
Output 2 Output 2
Induction P& Induction
Current Current
20mA/div LA/div

Time 40us/div Time 40us/div

Qutput 2 Short Recovery

[

Output 1 Short Recovery

Vin
2V/div 28l
Vor, M

Vin
2V/div > 8

Voip
2V/div 2V//div
Vo Vo
2V/div > # 2V/div

Output 2

Output 1
Induction Induction
Current Current
1A/div 1A/div
Time 10ms/div Time 10ms/div
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Ordering Information

AP3421 XX XX - XX

T J] ¢t

Product Name Package Packing RoHS/Green

DN : DEN-3x3-10 TR : Tape & Reel G1: Green

Temperature

Package Range

Part Number Marking ID

AP3421DNTR-G1
DFN-3x3-10 -40 to +85°C AP3421ADNTR-G1
AP3421BDNTR-G1

BCB

JBSOLETE - PART DISCONTINUED
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Package Outline Dimensions (all dimensions in mm(inch).)

(1) Package Type: DFN-3x3-10

160000069 0.300(0.012)

1.800(0.071)
0.500(0.020)
TYP

JUU
|

2.300(0.090)

2.900(0.114)
3.100(0.122)

2.900(0.114)
3.100(0.122)

/ Pin 1 Mark

0.200(0.008)
0.300(0.012)

0.700(0.028)

0.000(0.000)
0.800(0.031) —

0.050(0.002)

[ [

Pin 1 options
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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 throughdinauthorized sales channel.
Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, .€ustomers 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 anddmarkings
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 sdpport 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:toithe user.

B. A critical component is any component in a life support device or systemwhose failureo 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 alllegal, regulatory and safety-related requirements concerning their products and any
use of Diodes Incorporated products in such safety-eritical; life_ support devices or systems, notwithstanding any devices- or systems-related
information or support that may be provided by Diodes 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 © 2018, Diodes Incorporated

www.diodes.com

AP3421/A/B 12 of 12 October 2018

Document number: DS41472 Rev. 2 - 4 www.diodes.com © Diodes Incorporated


http://www.diodes.com
http://www.diodes.com

