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X P313A

Примечание.  Этот документ является неофициальным переводом с китайского исходного Datasheet (pdf-файла) и предназначен исключительно для ознакомительных целей.
AX P313A
P m IC Fo r m u lt i-Co re h ig h - Pe rfo r ma nce System
1. Characteristic

3 DC DCs
DC DC1 : 0.5~ 1.2V, 10mV/step,
1.22~ 1.54V, 20mV / step , _
1.6~3.4V, 0. 1V/ step , I MAX = 1.5A
DC DC2 : 0.5~ 1.2V, 10mV/step,
1.22~ 1.54V, 20mV / step , _
I MAX=3A@V I N=5V,
I MAX =2.5A@V _ I N =3.7V
DC DC 3 : 0.5~1.2V, 10mV / step , _
1.22~1.84V, 20mV / step , _ I MAX =2A
3 L DOs
RTC L do : 1.8V/2.5V/2.8V/3.3V ,
I MAX = 30mA

A L do 1 : 0.5~3.5V, 0.1 V/ ste p ,
I MAX = 300mA

D. L DO1 : 0.5~3.5V, 0.1V/ste p,
I MAX = 500mA

branch hold TWS I (Two wi re Seria l  I interface) Pass letter mold Mode, from machine land site Can match place for 0x36   or 0x37 (7 bits)

Internal temperature sensor and over temperature protection
can be monitored DC DC lose out Voltage, send middle broken owe / overvoltage protection
DC DC/ L do The boot sequence and default Voltage can be customized
2. Application

OTT Box
I PC
3. Overview
AX P 313A is a highly integrated of power management chip , for needs multiple power conversion output out Applications, both with other B m u match Combination to make Electricity pool application field scene of power solutions , can also be used for I PC , Smart speakers and other small power without battery solution, fully meet the requirements of application processor systems for Electricity The source is relatively complex and precisely controlled requirements.
AX P313A support 6 road Power input out ( including 3 road DC DC   and 3 road L DO ) . to guarantee power supply System security and stability , AX P313A integrated overvoltage ( OV P ), Undervoltage ( UV P ), overcurrent ( OC P ) and overheating ( OT P ) Wait for protection circuit. in addition, AX P313A With switch machine, stop sleep wake up power management features, embodying chip integration management value.
AX P 313A support TWS I , make the system available to dynamically adjust the output out Voltage, control power supply lose out and off close, Flexible configuration Interrupt management and hibernation wake-up conditions.
Chip information
	model
	encapsulation
	size

	AX P 313A
	QF N-20
	3m m * 3m m


Simplified Application Box picture
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4.   Pin Configuration and Function
picture  4-1 Pin map
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surface  4-1  Pin Description
	pin
	I/O(1)
	describe

	serial number
	name
	
	

	1
	DC DC2
	I
	DC DC 2 Feedback signal

	2
	V I N3
	P I
	DC DC3 power input, external input capacitance

	3
	LX3
	PO
	DC DC3 switch node, External inductance

	4
	DC DC3
	I
	DC DC 3 Feedback signal

	5
	S DA
	IO
	TWS I  data

	6
	SC L
	IO
	TWS I  clock input

	7
	RTC L do
	PO
	Can be customized as Normally open L DO , used to give RTC module for Electricity

	8
	V R E. f
	A IO
	internal reference Voltage, External 1u f capacitance.

	9
	G N D.
	G N D.
	chip analog ground

	10
	NC
	/
	just float

	11
	I RQ
	IO
	Interrupt Indication / Power On / Wake Up

	12
	D. L do 1
	PO
	D. L do 1 lose out, external input out capacitance

	13
	PW RO K
	IO
	Chip switch status indication

	14
	PW RO N
	I
	Power button, General external key

	15
	A L do 1
	PO
	A L do 1 lose out, external input out capacitance


	16
	DC DC 1
	I
	DC DC 1 Feedback signal

	17
	V I N 1
	P I
	DC DC1 power input, external input capacitance

	18
	LX 1
	PO
	DC DC1 switch node, External inductance

	19
	LX2
	PO
	DC DC2 switch node, External inductance

	20
	V I N2
	P I
	DC DC2 power input, external input capacitance


(1) O means lose out, I means input, IO Indicates input / output out, D. represents a number, A means simulation, P express power supply, G Indicates the ground.
5.   Specification
5.1     Limit parameter (1)
surface  5-1  pole limit parameter
	SYM BOL
	DESC RIPTIO N
	MIN
	MAX
	UNIT

	V I N1/V I N2/V I N3
	I no p out Vo ltage
	-0.3
	7
	V

	Ta
	o perati ng Te m peratu re Ra nge
	-40
	85
	℃

	TJ
	J u nctio no Tem pe ratu re Ra nge
	-40
	125
	℃

	Ts
	Sto rage Te m peratu re Ra nge
	-40
	150
	℃

	T L EA D.
	Maxi m u m so lder i ng Te m peratu re ( a t leads , 10 sec )
	
	300
	℃


( 1) Stresses beyond those listed under absolute maximum ratings may cause _ permanent damage to the device. These are stress ratings only . functional operation of the device at these or any other conditions beyond those indicated _ under recommended     operating conditions is not implied . exposure to absolute maximum rat ed conditions for ext nded periods may affect device
reliability.
5.2      ES D. grade
surface  5-2 ES D. grade
	
	VA LUE
	UNIT

	V ES D.
	Hu ma no the body model(H B M) (1)
	± 2000
	V

	
	Cha rged device model ( C D. M ) (2)
	± 750
	V


( 1) Reference : ESDA / J E. DEC JS -001-2017.
(2) Reference : J E. DEC E. IA / J ESD 22-C101F.
5.3     Recommended working conditions
surface  5-3  Recommended working conditions
	SYM BOL
	DESC RIPTIO N
	MIN
	MAX
	UNIT

	V I N
	I no p out vo ltage
	3.0
	5.5
	V


5.4     Thermal resistance parameters
surface  5-4  hot resistance parameter
	Thermal Metric (1)
	VA LUE
	UNIT

	θJA _
	J u nctio n-to-a m bient t her ma l res ista nce
	32.6
	℃ /W

	θ J B
	J u nctio n - to - boa rd t her ma l re sista nce
	6.82
	

	θ JC
	J u nctio n - to - case ( to p ) t her ma l resistance nce
	12.32
	


( 1) Thermal metrics are calculated refer to J E. DEC document _ J ESD51. The values are based on on simulation.
5.5      Electrical parameters
V IN =5V , T A = -40 ℃ ~85 ℃

surface  5-5  Electrical parameters
	SYM BOL
	DESCRI PTION
	CONDITIO NS
	MIN
	TYP
	MAX
	UNIT

	P m IC u nder Vo ltage

	V OFF
	P m IC u nder Vo ltage Powe r off
	
	
	2.6
	
	V

	Off mode Current

	I OFF
	o f f mode Cu r re nt
	V I N=5V
	
	10
	
	μA _

	TWSI

	V CC
	I no p out S u p p ly Vo ltage
	
	1.8
	3.3
	
	V

	A D. D. R ESS
	TWS I S lave add ress ( 7 bits )
	
	
	0x36/
0x37
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SCK
	Cloc k o perat i ng f req ue ncy
	
	
	0.4
	
	m Hz

	VIL _
	SC K / S DA logic Low Vo ltage
	
	
	
	0.3 VC

C
	V

	V _
	SC K / S DA logic Low Vo ltage
	
	0.7VCC _
	
	
	m Hz

	DCDC
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OSC
	Osci l lato r f req uency
	Defa u lt
	
	3
	
	m Hz

	DCDC 1

	V IN 1
	V I N 1 I no p out Vo ltage
	
	V OFF
	
	5.5
	V

	I DC 1 OUT
	Avai la b let's go o out p out Cu rrent
	
	
	1500
	
	mA

	V DC1OUT
	o out p out Vo ltage Ra nge
	
	0.5
	
	3.4
	V
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V DC 1  STEP
	o out p out Vo ltage step
	V DC 1 OUT =0.5~1.2V
	
	10
	
	mV/
step

	
	
	V DC 1 OUT =1.22~ 1.54V
	
	20
	
	

	
	
	V DC 1 OUT =1.6~3.4V
	
	100
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V DC 1  ACC
	o out p out Vo ltage Acc u racy
	PW m
Mode , V DC 1 OUT <1V
	
	± 30
	
	mV

	
	
	PW m
Mode , V DC 1 OUT >1V
	
	± 3%
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V DC 1  OVP
	over Vo ltage P rotectio no
	
	
	120%* V DC1OUT
	
	V

	V DC 1  UVP
	u nder Vo ltage P rotect io no
	
	
	85%*    V DC1OUT
	
	V


	DCDC 2

	V IN 2
	V I N2 I no p out Vo ltage
	
	V OFF
	
	5.5
	V

	I DC 2 OUT
	Avai la b let's go o out p out Cu rrent
	V I N=5V
	
	3000
	
	mA

	
	
	V I N=3.7V
	
	2500
	
	mA

	V DC2OUT
	o out p out Vo ltage Ra nge
	
	0.5
	
	1.54
	V

	V DC 2  STEP
	o out p out Vo ltage ste p
	V DC 2 O UT =0.5~1.2V
	
	10
	
	mV/
step

	
	
	V DC 2 O UT = 1.22~ 1.54V
	
	20
	
	mV/
step

	V DC 2  ACC
	o out p out Vo ltage Acc u racy
	PW m
Mode , V DC 2 OUT <1V
	
	± 30
	
	mV

	
	
	PW m
Mode , V DC 2 OUT >1V
	
	± 3%
	
	

	V DC 2  OVP
	over Vo ltage P rotectio no
	
	
	120%* V DC2OUT
	
	V

	V DC 2  UVP
	u nder Vo ltage P rotect io no
	
	
	85%*    V DC2OUT
	
	V

	DCDC 3

	V IN 3
	V I N3 I no p out Vo ltage
	
	V OFF
	
	5.5
	V

	I DC 3 OUT
	Avai la b let's go o out p out Cu rrent
	
	
	2000
	
	mA

	V DC3OUT
	o out p out Vo ltage Ra nge
	
	0.5
	
	1.84
	V

	V DC 3  STEP
	o out p out Vo ltage ste p
	V DC 3 OUT =0.5~1.2V
	
	10
	
	mV/
step

	
	
	V DC 3 OUT =1.22~ 1.84V
	
	20
	
	mV/
step

	V DC 3  ACC
	o out p out Vo ltage Acc u racy
	PW m
Mode , V DC 3 OUT <1V
	
	± 30
	
	mV

	
	
	PW m
Mode , V DC 3 OUT >1V
	
	± 3%
	
	

	V DC 3  OVP
	over Vo ltage P rotectio no
	
	
	120%* V DC3OUT
	
	V

	V DC 3  UVP
	u nder Vo ltage P rotect io no
	
	
	85%*    V DC3OUT
	
	V

	RTCL do

	V RTCLDO
	o out p out Vo ltage
	I RTC  VCC = 1mA

_
	
	1.8/
2.5/
2.8/
3.3
	
	V

	I RTCLDO
	o out p out Cu r re nt
	
	
	30
	
	mA

	A L DO 1

	V ALDO 1
	o out p out Vo ltage Ra nge
	I ALDO 1 =1 mA
	0.5
	
	3.5
	V

	V ALDO1  STEP
_
	o out p out Vo ltage ste p
	
	
	100
	
	mV/
step

	V ALDO1  ACC
_
	o out p out Vo ltage Acc u racy
	V ALDO 1 <1V
	
	± 30
	
	mV

	
	
	V ALDO 1 >1V
	
	± 3%
	
	

	I ALDO1
	o out p out Cu rrent
	
	
	300
	
	mA

	P.S. R R
	Powe r S u p p ly Rejectio n Ratio
	Vi n =3.7V,
I ALDO 1 = 100 mA , 1k _ Hz
	
	30
	
	B

	e N
	o out p out Noise, 0-80k Hz , Vo ut= 1.8V
	
	
	30
	
	μ V R MS


	DL DO 1

	V DLDO1
	o out p out Vo ltage Ra nge
	I DLDO 1 =1 mA
	0.5
	
	3.5
	V

	V DLDO1  STEP
_
	o out p out Vo ltage ste p
	
	
	100
	
	mV/
step

	V DLDO1  ACC
_
	o out p out Vo ltage Acc u racy
	V DLDO 1 <1V
	
	± 30
	
	mV

	
	
	V DLDO 1 >1V
	
	± 3%
	
	

	I DLDO 1
	o out p out Cu rrent
	
	
	500
	
	mA

	P.S. R R
	Powe r S u p p ly Rejectio n Ratio
	Vi n =3.7V,
I DLDO 1 = 100 mA , 1k _ Hz
	
	30
	
	B

	e N
	o out p out Noise, 0-80k Hz
Vo ut= 1.8V
	
	
	55
	
	μ V R MS


6. Detailed description
6.1     Overview

AX P 313A is a highly integrated power management chip, multi-channel power conversion output out of the application, both with other B m u Cooperate constitute Battery Application Scenarios of power solutions, can also be used for I PC , Smart speakers and other small power without battery solution, fully meet the application processing device system for The power supply is relatively complex and precisely controlled requirements.
AX P313A support 6 road Power input out (include 3 road DC DC and 3 road L DO ). to guarantee The power system is safe and stable, AX P 313A integrated overvoltage ( OV P ), Undervoltage ( UV P ), overcurrent ( OC P ) and overheating ( OT P ) Wait for protection circuit. in addition, AX P 313A with switch machine, sleep wakeup etc. power management features, reflect chip integration management value.
AX P313A support TWS I , make the system available to dynamically adjust the output out Voltage, control Power input out and off close, Flexible configuration Interrupt management and hibernation wake-up conditions.

AX P313A for 3m m x 3m m 20-pi no QF N encapsulation.
6.2     Structure diagram
picture  6-1  frame picture
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6.3     TWS I communication
when AX P313A Work hour, TWS I catch mouth SC L/S DA pin pulled up to the system IO power supply, but Host Can to connect through this Mouth pair AX P313A Flexible adjustment and monitoring of working status, and gain abundant rich information.
Note: " Host "refers to the main processor of the application system.
6.4     Operating Modes and Reset
AX P313A off status ( powe r off ) and boot status ( power o n ). In shutdown state up RTC L do (if customized as normally open ), other channels out close, this When the total power consumption of the chip is about 5.5 uA ( customized as RTC L do Normally open About 10 uA ) .
button power on - off key ( POK )
E. N/ PW RO N  The pin is a function multiplexing pin, Customized by customers, default as PW RO N pin used. exist PW RO N pin to G N D.    Of connect a button between as an independent switch button Powe r o n - off key ( PO K ) . AX P 313A Can by Automatically recognize this key The "rising edge" of "falling edge", "Long press" and "short press" together respond accordingly .
start up power on
1  when E. N/ PW RO N as PW RO N use hour, Boot sources include:
(1)  Press the button to power on. PO K push button low Time more than o N L EV E. L. _
(2) V I N from low level goes high level. The boot function can be customized.

(3) I RQ Low level and pass internal 16ms _ debo u nce . The boot function can be customized .
2  when E. N/ PW RO N as E. N use hour, E. N p no voltage from low level goes high level (>0.6V) , The chip turns on.
start up hour, from all walks of life Power input out as customized timing starts.
picture  6-2  boot sequence
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shutdown power Off
1  when E. N/ PW RO N as PW RO N use hour, Shutdown sources include:
(1)  Press the key to turn off the power. PO K push button low Time more than o f f L EV E. L. _ Depend on R EG 1B h [ 1] Determine whether the shutdown function is enabled, Depend on R EG 1B h [0] Decide whether to restart after shutdown through this function.
(2)  Software shutdown. Towards R EG 1A h [7] Write" 1 ".
(3) V I N from high level goes low level, which is V I N<V OFF ( default 2.6V) .
(4) V I N>5.8V .
(5) DC DC lose out The voltage is lower than the set Voltage of 85% . Depend on R EG 1D h [3 :1] determines whether the shutdown function is enabled or not.
(6) DC DC lose out Voltage higher than the set Voltage of 120% . Depend on R EG 1 D. h [0] determines whether the shutdown function is enabled or not.
(7) D. L do 1 Overcurrent has occurred. Depend on R EG 1D h [4] Decide whether the shutdown function is enabled.
(8)  chip internal overheating, Exceed w rni ng level ( default 125 °C ) . Depend on R EG 1A h [1] Determine whether the shutdown function is enabled.

2  when E. N/ PW RO N as E. N use hour, Shutdown sources include:
(1) E. N p no voltage from high level goes low level (<0.5V) .

(2)  with as PW RO N p no use shutdown source of 3~ shutdown source 8 unanimous.
picture  6-3  Button shutdown sequence
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Sleep and wake up
In the case of booting, if the system needs to enter S lee p mode, and make it one or several ways Voltage input out close, you can Depend on R EG 1C _ h [0] control, decide whether Depend on The following trigger signal fires w keu p :
1  Software wakeup. Towards R EG 1C h [ 1] Write" 1 ".
2 I RQ p no Low level wake-up. Towards R EG 1C h [4] write " 1 " and then trigger by I RQ interrupt will I RQ p no pulled low and through 16ms debo u nce , That is ( PO K P I RQ( R EG 20H [7]=1)  or PO K P N RQ(R EG 20H [6]=1) or PO KS I RQ( R EG 20H [5]=1)  or PO K L I RQ(R EG
20H [4]=1)  or DC DC3 Undervoltage Interrupt (R EG 20H [3]=1)  or DC DC2 Undervoltage Interrupt (R EG 20H [2]= 1)  or  chip overheating Interrupt (R EG 20H [ 0]=1) ) ; or externally will I RQ p no pulled low and through 16ms _ debo u nce .
These triggers make AX P 313A will each way lose out The power switch state returns to R EG 1C _ h [0] is written " 1 "before status and will voltage recovery  Set values for default or register (the function Depend on R EG 1C _ h [2] decided ), all roads were closed closed The power supply is set according to the on electrical timing line recovery.
As follows Sleep and Wakeu p mode of control flow.
picture  6-4  Sleep wake-up process 
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reset Reset

AX P 313A There are two reset Way: System reset and Powe r o no reset ( PO _ R ) .
System reset
System reset refer to P m IC Turn off and then on, that is to execute resta rt , from all walks of life power off electric and on Electricity Timing and normal power on and off timing    consistent, and will registers are reset. System reset Expect between, RTC L do is always open (if RTC L do customized as normally open). System reset Can to pass The following two ways to achieve.
(1)  In case of booting, drop down PW RO K
AX P313A of PW RO K Can as application system the reset signal. during boot process middle, PW RO K lose out low level, Dangjialu power supply lose out After the voltage stabilizes to the set value, PW RO K will be pulled high, In order to realize the application system Electrical reset.
in the application system normal working process , through external keys or other original Because will PW RO K pull down, then AX P 313A will power off and on again, Various losers out power on Electricity Timing according to setting timing is enabled. Should reset Function Depend on R EG 1A h [4] Decision.
(2)  Towards R EG 1A h [6] Write" 1 ", carry out software reset .
Powe r o no reset ( PO R )
Powe r o no reset refer to P m IC internally owned The logic will perform a reset operation. exist PO R Expect between, all DC DC/ L do include RTC L DO , will drop first power up Electricity.
6.5     multiple Power input out
AX P 313A supply multiplex out The voltage and function list is as follows.
surface  6-1  Power input out information
	lose Out of the way
	type
	default Voltage
	startup steps
	application advice
	Maximum driving capacity

	DC DC 1
	B UC K
	Custo Mizat io no
	Custo Mizat io no
	G P u
	1500 mA

	DC DC2
	B UC K
	
	
	C P u
	3000 mA

	DC DC3
	B UC K
	
	
	D. RA m
	2000 mA

	A L do 1
	L do
	
	
	P L L / AVCC … …
	300 mA

	D. L do 1
	L do
	
	
	IO
	500 mA

	RTC L do
	L do
	
	
	RTC
	30 mA


AX P313A Include 3 Synchronous Buck DC DC and 3 road L DO . DC DC The operating frequency is 3M Hz , Peripherals can use small inductance and capacitive element. 3 road DC DC can be to set as PW m mode or Auto mode (according to load the size of automatic switching ), see Register R EG 12 H. _
all of DC DC/ L do Both support disc ha rge Function, is losing out close case , Can to pass internal disc ha rge access will be external on the capacitor The charge is released quickly.
DC DC/ L do the default voltage and start Timing can be customized. start up Timing has 4 class, which is 0-3 , express respectively default 1 . 2 . 3 step start up and do not start this path power supply. in addition, start up The interval can be customized as 2/4/ 16 /32ms .
6.6      to interrupt
When certain events occur, AX P 313A by pulling down I RQ of middle break mechanism to remind Host , and will The interrupt state is saved in the middle off state register middle (see R EG21 H ), Write " 1 ” then clear the corresponding interruption. When nothing middle When an event is interrupted, I RQ pulls high. each middle can be broken to pass interrupt control register to mask (see R EG22 h ) .
surface  6-2  middle breaking information
	Location
	middle Broken number
	meaning

	R EG20H [7]
	I RQ1
	PW RO N key rising edge

	R EG20H [6]
	I RQ2
	PW RO N Button falling edge

	R EG20H [5]
	I RQ3
	PW RO N Short press the button

	R EG20H [4]
	I RQ4
	PW RO N Long press the button

	R EG20H [3]
	I RQ5
	DC DC3 Undervoltage

	R EG20H [2]
	I RQ6
	DC DC2 Undervoltage

	R EG20H [0]
	I RQ7
	chip overheating


6.7.  register
6.7.1. register list
	address
	describe
	R/W
	Defaults

	00
	Boot Source Indication Register
	R
	

	10
	Power input out switch control register
	R/W
	XX h

	12
	DC DC PW m control register
	R/W
	00H

	13
	DC DC 1 Voltage setting register
	R/W
	XX h

	14
	DC DC 2 Voltage setting register
	R/W
	XX h

	15
	DC DC 3 Voltage setting register
	R/W
	XX h

	16
	A L do 1 Voltage setting register
	R/W
	XX h

	17
	D. L do 1 Voltage setting register
	R/W
	XX h

	1A
	shutdown, Restart Control Register
	R/W
	20H

	1B
	shutdown Timing, Button shutdown control register
	R/W
	06H

	1C
	Power Wakeup Control Register
	R/W
	00H

	1D
	lose Out Monitor Control Register
	R/W
	1 FH

	1E
	PO K Parameter setting register
	R/W
	80H

	20
	I RQ control register
	R/W
	31H

	twenty one
	I RQ status register
	R/W
	00H


6.7.2      Register description
6.7.2.1     R EG 00 H : Boot Source Indication Register

Reset: System reset
	bit
	describe
	R/W

	7-5
	reserve
	R

	4
	V I N for high Time E. N Boot from low to high, or E. N for high Time V I N Boot from low to high
	R

	3
	I RQ Low Level boot
	R

	2
	PW RO N Button to power on
	R

	1
	reserve
	R

	0
	V I N Boot from low to high
	R


6.7.2.2     R EG 10 H : Power input out switch control register
Defaults: XX h
Reset: system reset
	bit
	describe
	R/W
	Defaults

	7-5
	reserve
	RW
	0

	4
	D. L do 1 switch control
	0 : close close; 1 : Open
	RW
	custom made

	3
	A L do 1 switch control
	
	RW
	

	2
	DC DC 3 switch control
	
	RW
	

	1
	DC DC 2 switch control
	
	RW
	

	0
	DC DC 1 switch control
	
	RW
	


6.7.2.3     R EG 12 H : DC DC PW M Control Register
Defaults: 00H
Reset: system reset
	bit
	describe
	R/W
	Defaults

	7
	DC DC  Spread spectrum function setting
0 : close close; 1 : Open
	RW
	0

	6
	DC DC Spread frequency setting
0 : 50k Hz ; 1 : 100k Hz
	RW
	0

	5
	reserve
	RW
	0

	4
	reserve
	RW
	0

	3
	reserve
	RW
	0

	2
	DC DC-3 P f M/ PW m control
0 : auto switch
	RW
	0


	
	1 : fixed PW m
	
	

	1
	DC DC-2 P f M/ PW m control
0 : auto switch
1 : fixed PW m
	RW
	0

	0
	DC DC- 1 P f M/ PW m control
0 : auto switch
1 : fixed PW m
	RW
	0


6.7.2.4     R EG 13 H : DC DC1 Voltage setting register
Defaults: XX h
Reset: system reset
	bit
	describe
	R/W
	Defaults

	7
	reserve
	RW
	0

	6-0
	DC DC1 voltage setting bit6-0 :

0.5~ 1.2V , 10mV/step , 71 steps
1.22~1.54V , 20mV/ste p , 1 7 steps
1.6~3.4V, 100 mV / ste p , 19 stet p
	RW
	custom made


6.7.2.5     R EG 14 H : DC DC2 Voltage setting register
Defaults: XX h
Reset: system reset
	bit
	describe
	R/W
	Defaults

	7
	reserve
	RW
	0

	6-0
	DC DC -2 voltage setting  bit 6-0 :
0.5~ 1.2V , 10mV/ste p , 71 steps
1.22~1.54V , 20mV/ste p , 17ste ps
	RW
	custom made


6.7.2.6     R EG 15 H : DC DC3 Voltage setting register
Defaults: XX h
Reset: system reset
	bit
	describe
	R/W
	Defaults

	7
	reserve
	RW
	0

	6-0
	DC DC -3 voltage setting  bit 6-0 :
0.5~1.2V , 10mV/ste p , 7 1 steps
1.22~1.84V , 20mV/ste p , 32 ste ps
	RW
	custom made


6.7.2.7     R EG 16 H : A L do 1 Voltage setting register
Defaults: XX h
Reset: system reset
	bit
	describe
	R/W
	Defaults

	7-5
	reserve
	RW
	0

	4-0
	A L do 1 voltage setting bit4-0 :
0.5~3.5V , 100mV/ste p , 31 steps
	RW
	custom made


6.7.2.8     R EG 17 H : D. L do 1 Voltage setting register
Defaults: XX h
Reset: system reset
	bit
	describe
	R/W
	Defaults

	7-5
	reserve
	RW
	0

	4-0
	D. L do 1 voltage setting bit4-0 :
0.5~3.5V , 100mV/ste p , 31 steps
	RW
	custom made


6.7.2.9     R EG 1A H : shutdown, Restart Control Register
Defaults: 20H
Reset: bit [7 :6] for System reset , other bit for Powe r o no reset
	bit
	describe
	R/W
	Defaults

	7
	Software shutdown control. to the bit Write 1 will close after P m IC lose out, Should bit Automatically cleared .
	RW
	0

	6
	Software restart control. to the bit Write 1 back P m IC will reboot, Should bit Automatically cleared.
	RW
	0

	5
	chip start time monitoring PW RO K p no state, sentence broken Is the electricity positive? often. 0 : do not monitor    1 : monitor
	RW
	1

	4
	PW RO K Pull down to restart P m IC function settings
0 : do not restart    1 : reboot
	RW
	0

	3-2
	reserve
	RW
	0

	1
	P m IC Internal over-temperature shutdown function setting
0 : do not shut down    1 : shutdown
	RW
	0

	0
	temperature protection Threshold setting
0 : 125 °C
1 : 145 °C
	RW
	0


6.7.2.10  R EG 1B H : shutdown sequence, Button shutdown control register

Defaults: 06H
Reset: Powe r o no reset
	bit
	describe
	R/W
	Defaults

	7-4
	reserve
	RW
	0000

	3
	Power input out close timing control
0 : Various losers Out of the same time off close
1 : start with boot reverse timing
	RW
	0

	2
	shutdown Time PW RO K pull down delay Time 4ms _ close again Close all channels out
0 : no delay    1 : extend Time
	RW
	1

	1
	button Time greater than o f f L EV E. L Time Auto power off function setting
0 : do not shut down    1 : shutdown
	RW
	1

	0
	button Time greater than o f f L EV E. L Time Whether after automatic shutdown auto restart
0 : Do not auto restart    1 : auto restart
	RW
	0


6.7.2.11  R EG 1C H : Power Wakeup Control Register

Defaults: 00H
Reset: bit [3]& [ 1 :0] for System m reset , other bit for Powe r o no reset
	bit
	describe
	R/W
	Defaults

	7 :5
	reserve
	RW
	0

	4
	I RQ Pi no Low Level wake-up function setting
0 :  closure
1 :  Open
	RW
	0

	3
	PW RO K during wake-up is pulled low in
0 : not pull down          1 : pull down
	RW
	0

	2
	wake time lost out Voltage recovery control
0 : revert to default

1 : right Voltage is not processed (determined by register setting value)
	RW
	0

	1
	Software wake-up control. to the bit Write 1 After each way lose out will resume, Should bit Automatically cleared.
	RW
	0

	0
	S lee p Mode wake-up function enable setting
0 : wake up function off close
1 : Wake up is on
	RW
	0


6.7.2.12  R EG 1 D. H : lose Out Monitor Control Register
Defaults: 1F h
Reset: Powe r o no reset
	bit
	describe
	R/W
	Defaults

	7-5
	reserve
	RW
	000


AX P313A
	4
	D. L do 1 Overcurrent shutdown function setting
0 : close close        1 : Open
	RW
	1

	3
	DC DC 3  Under voltage shutdown function setting
0 : close close        1 : Open
	RW
	1

	2
	DC DC 2 Under voltage shutdown function setting
0 : close close        1 : Open
	RW
	1

	1
	DC DC 1  Under voltage shutdown function setting
0 : close close        1 : Open
	RW
	1

	0
	DC DC Overvoltage shutdown function setting
0 : close close        1 : Open
	RW
	1


6.7.2.13  R EG 1E H : PO K parameter setting register
Defaults: 80H
Reset: Powe r o no reset
	bit
	describe
	R/W
	Defaults

	7
	reserve
	RW
	1

	6-2
	reserve
	RW
	0

	1
	o f f L EV E. L set up
0 : 6s
1 : 10s
	RW
	0

	0
	I RQL EV E. L set up
0 : 1.5s
1 : 2.5s
	RW
	0


6.7.2.14  R EG 20H : I RQ Control Register
Defaults: 31H
Reset: System reset
	bit
	describe
	R/W
	Defaults

	7
	PW RO N rising edge I RQ Enable
	RW
	0

	6
	PW RO N falling edge I RQ Enable
	RW
	0

	5
	PW RO N dog I RQ Enable
	RW
	1

	4
	PW RO N Press I RQ Enable
	RW
	1

	3
	DC DC3 Undervoltage I RQ Enable
	RW
	0

	2
	DC DC2 Undervoltage I RQ Enable
	RW
	0

	1
	reserve
	RW
	0

	0
	chip internal overheating I RQ Enable
	RW
	1


6.7.2.15  R EG 21H : I RQ Status Register
Defaults: 00H
Reset: System reset
	bit
	describe
	R/W
	Defaults

	7
	PW RO N rising edge I RQ state, Write 1 clear
	RW
	0

	6
	PW RO N falling edge I RQ state, Write 1 clear
	RW
	0

	5
	PW RO N dog I RQ state, Write 1 clear
	RW
	0

	4
	PW RO N Press I RQ state, Write 1 clear
	RW
	0

	3
	DC DC3 Undervoltage I RQ state, Write 1 or Voltage returns to positive Always clear
	RW
	0

	2
	DC DC2 Undervoltage I RQ state, Write 1 or Voltage returns to positive Always clear
	RW
	0

	1
	reserve
	RW
	0

	0
	chip internal overheating I RQ state, Write 1 or the temperature returns to positive Always clear
	RW
	0


7      application information
7.1      D. C D. C/L D. o  design
• L do lose out Capacitance is not less than 1u F. _
• For customization not to use (Default is not lost out) of L DO , make it lose out p no Just leave it empty, No need to pick up capacitance.      • each DC DC use 1u h inductance, saturation Current is greater than load Current 30% above, Inside no more than 30 months h m .
• DC DC lose out Capacitance is not less than 10u F. _
7.2     design
• TWS I :S DA/SC L Need external pull-up Electricity blocked to the pull-up source.
• I RQ p no Need external connection 4.7k pull up resistor to the pull-up source.

• If the system requires R ES ET button , Buttons can be connected to PW RO K p no with the ground between.
• PW RO N button with p no Of need to use RC ( 510Ω + 100n F ) .
7. 3     typical application
picture  7-1  Typical Application Diagram
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8.   P C B L ay o out
power input, lose out of size The current path needs to increase the line width, to reduce trace impedance, Reduce the voltage drop and loss caused by the wiring.
• DC DC input and output Line width : >= 150mi l .
• L do lose Outlet width according to load current is determined.
• DC DC of Inductance near P m IC , lose out capacitance close to inductance, enter capacitance close to P m IC input of p n .
• DC DC The feedback line needs to be well shielded. avoid Inductive switch and other high-frequency signals Impact.
9.  Eencapsulation, transportation, Storage and Baking Information
9.1     encapsulation

AX P313A Packaged as QF N3m m *3 m m , 20- pi n . picture 9- 1 for AX P 313A package.
picture  9-1  Package information
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picture  9-2 AXP 313A Silkscreen
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surface  9-1 AXP 313A silk screen information
	No. _
	Ma r the ki ng
	Desc the ri ptio no
	Fixed / Dyna mic

	1
	AX P 313A
	P rod uct na me
	fixed

	2
	L L L L LAA
	Lot no u m ber
	Dyna mic

	3
	XXX 1
	date code
	Dyna mic

	4
	[image: image10.jpg]



	X- POW E. RS logo
	fixed

	5
	White dot
	Pac kage p no 1
	fixed


9.2     transportation

picture  9-3 AXP 313A Tape Size Chart
AX P313A
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surface  9-2 AXP 313A Pack Quantity Information
	type
	Qua ntity
	Pa rt Nu m ber

	Ta pe
	3000pcs / Ta _ pe
	AX P 313A


9.3     store
9.3.1      Moisture sensitivity level Mo ist u re Se ns itiv the city level l (MS L)
encapsulation of MS L indicate that its from the bag Take Ability to withstand exposure after exposure. Low MS L Components can exposed to ambient moisture Time between Compare high MS L element longer. all of MS L as defined in the table 9-3 shown.
surface  9-3 MSL Correspondence table
	MS L
	o ut - of - bag floo r life
	co m me nts

	1
	u no li mited
	≤ 30 ℃ /85% R h

	2
	1 yea r
	≤ 30 °C /60% R h

	2a
	4 weeks
	≤ 30 °C /60% R h

	3
	168 ho u rs
	≤ 30 °C /60% R h

	4
	72 ho u rs
	≤ 30 °C /60% R h

	5
	48 ho u rs
	≤ 30 °C /60% R h

	5a
	twenty four ho u rs
	≤ 30 °C /60% R h

	6
	Ti me o no La bel(TO L)
	≤ 30 °C /60% R h


AX P313A Classified as MS L3.
9.3.2      Package internal storage conditions
AX P 313A storage period As shown in the table 9-4 defined.
surface  9-4 AXP 313A Package internal storage conditions
	Pac the ki ng mode
	Vac u u m pac the ki ng

	Sto rage tem pe ratu re
	20 °C ~26 °C

	Sto rage h u Midity
	40%~60% R h

	S helf life
	6 mo nt hs


9.3.3      Storage conditions outside the package
according to MS L grade Definition, AX P 313A The storage conditions outside the packaging are shown in the table 9-5 shown.
surface  9-5 AXP 313A Storage conditions outside the package
	Sto rage tem pe ratu re
	20 °C ~26 °C

	Sto rage h u Midity
	40%~60% R h

	Moistu re Sensitivity activity Level ( MS L )
	3

	f loo r life
	168 ho u rs


About this document middle storage rules for Please refer to IPC / JEDEC J - STD - 020C .
9.4     bake

If storage conditions do not exceed the 9.4.2 section and section 9.4.3 Festival specified in conditions of, no need to bake AX P 313A . If any one of the conditions is exceeded , you need to bake AX P313A .

surface  9-6 AXP 313A baking conditions
	S u rro u ndi ng
	co nditio no
	note

	Nit rogen
	Tray : 125 °C /8 ho u rs
Ta pe : 60 °C /72 ho u rs
	Reco m mended co nditio n. it is     reco m mended to the b the o nce, no mo re t ha no t h ree ti mes.


10    Reflow Soldering Profile
This article recommends reflow soldering Curve is a lead-free reflow solder curve, Suitable for lead-free solder paste of pure lead-free technology.
picture  10-1 AXP 313A Typical Reflow Soldering curve
[image: image12.jpg]



AX P 313A reflow soldering Curve conditions as shown in the table 10- 1 shown.
surface  10-1 AXP 313A reflow soldering curve condition
	
	QT I typica l S MT reflow p rofi let's go co nditio ns ( _ r refer to nce o no ly)

	
	ste p
	Reflow co nditio no

	Envi ro no me nt
	N2 p u rge reflow usage (yes / no )
	Yes, N2 p u rge used

	
	If yes, O2 p p m level
	O2 < 1500 p p m

	A
	P re the heat ra m p u p tem pe ratu re ra nge
	25 °C  -> 150 °C

	B
	P re the heat ra m p u p rate
	1.5~2.5  °C / sec

	C
	Soa k tem pe ratu re ra nge
	150 °C  -> 190 °C

	D.
	Soa k ti me
	80~ 110 sec

	E.
	Liq uid us tem pe ratu re
	217 °C

	f
	Ti me a bove liq uid us
	60-90 sec

	G
	Pea k tem pe ratu re
	240-250 ℃

	h
	Coo l dow no tem pe ratu re rate
	≤ 4 ℃ / sec
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