APW7720

The PMIC Features 7 Buck Converters, 6 LDOs, 2 LSs,
and Flexible System Settings Via I°C and MTP

Features

® Operating Input Range: 3.5V to 5.5V

® Supports 3.3V Operating Input Voltage when
VOUT is Below 2.5V

® Built-In UVLO, OVP for Main Input Voltage
® Built-In 7 High-Efficiency Step-Down Converters
- BUCK1: 0.45V ~ 1.275V, 3.75mV Step, 6A
- BUCK2: 1V ~ 3.4V, 10mV Step, 3A
- BUCK3: 0.45V ~ 1.275V, 3.75mV Step, 6A
- BUCK4: 0.6V ~ 1.54V, 5mV Step, 3A
- BUCKS5: 0.45V ~ 1.275V, 3.75mV Step, 3A
- BUCKB6: 1V ~ 3.4V, 10mV Step, 2A
- BUCKT7: 1V ~ 3.4V, 10mV Step, 2A

® Configurable Dual Phase or Single Phase Regula-
tor for BUCK1/BUCK3

® Configurable PWM Switching Frequency from
400kHz to 2.5MHz

® Programmable Automatic PFM/PWM Mode, Forced
PWM Mode

® Adjustable Ramp-Up Time and Ramp-Down Time
for BUCK1 ~ BUCK?7

® Built-In RTC Dedicated LDO and 5 Low-Noise
LDOs

- RTCLDO: 1.8V, 2.5V, 3.3V, 10mA
-LDO2: 1V ~ 3.4V, 50mV Step, 300mA
-LDO3: 1V ~ 3.4V, 50mV Step, 300mA
-LDO4: 0.6V ~ 1.23V, 10mV Step, 200mA
-LDOS5: 1V ~ 3.4V, 50mV Step, 150mA
-LDO6: 0.6V ~ 1.23V, 10mV Step, 300mA

® Configurable LDO2/3 Output 1.8V/3.3V by LDO2/3_
SEL Pin

® Built-In Dual Sets of Logic Control Signal Outputs,
Selectable at 1.8V or 3.3V

® Built-ln Double Thermal Protection with Tempera-
ture Alarm and Thermal Shutdown

® Built-In Output Over Voltage Protection (OVP),
Output Under Voltage Protection (UVP), Current
Limit

® Built-In Interrupt Control and Reporting by /INT
Pin

® Built-In PGOOD to Indicate the Power Status of All
VRs

e |’C Bus and User Programmable MTP

® Programmable Power Sequence Control for All
Channels Via I’'C

e Built-In Watchdog Timer, Programmable Via I°C

® Supports Self-Refresh Mode Via Off Mode Func-
tion

® Available In TQFN6x6-52B Package

General Description

The APW7720 is a Power Management IC (PMIC) de-
signed to provide complete power management solution
for Surveillance Cam, IP Cam and Video Conference-Call
applications. It integrates a PWM power stage and well-de-
signed control circuitry to minimize the need for external
components, thereby simplifying layout in constrained PCB
areas.

This device features 7 adjustable output voltage buck con-
verters, 6 adjustable output voltage low-noise LDOs, and 2
sets of built-in logic control signal outputs selectable at 1.8V
or 3.3V, all of which can be configured via I°C.

The APW7720 features protection functions against over
current, output over/under voltage, VSYS over voltage and
over temperature to prevent catastrophic failure.

Fault events also cause a state change on the PGOOD
and /INT output pins, which is helpful for interrupt control
or debugging. Additionally, it integrates two Under-Voltage
Lockout (UVLO) features to monitor the voltages of VSYS
and VINLDO1, thereby preventing improper operation
during power-up and power-down.

An I°C interface is provided in this device for the system
designer to customize settings or presets using Multi-
Time Programmable (MTP) features, including power-up/
down sequence, output voltage, ramp-up/down time, pow-
er-good delay time, watchdog timer, PWM switching fre-
quency, forced PWM mode or automatic PFM/PWM mode,
output discharge mode or ramp-down mode, and latch
off mode or auto-reboot mode. These customizable MTP
settings give system designers the flexibility to optimize
performance for various use cases, ensuring efficient and
reliable operation.

The APW7720 is a halogen-free and lead-free device,
compliant with RoHS, and available in a TQFN6x6-52B
package.

Applications

e IP-Cam

e Security

e Drone

e Video Conferencing System

ANPEC reserves the right to make changes to improve reliability or manufacturability without notice, and advise cus-

tomers to obtain the latest version of relevant information to verify before placing orders.
|
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APW7720

Ordering and Marking Information

APW7720 - |:| |:| Dl:l |:| - |:| |:| |:| Product Code
-I: 00, 01, 02---
Assembly Material Package Code
B : TQFN6x6-52B
Handling Code Q X Q _X
Operating Ambient Temperature Range
Temperature Range | : -40 to 105°C
Package Code Handling Code
TR : Tape & Reel
Product Code Assembly Material
G : Green Part
00 01
APW7720-00 QB: APW7720 X - Date Code APW7720-01 QB: APW7720 X - Date Code
%(XXXX Z(XXXX
02 03
APW7720-02 QB: APW7720 X - Date Code APW7720-03 QB: APW7720 X - Date Code
z(XXXX z(XXXX
04 05
APW7720-04 QB: APW7720 X - Date Code APW7720-05 QB: APW7720 X - Date Code
%(XXXX XXXXX
[ ]
06 07
APW7720-06 QB: APW7720 X - Date Code APW7720-07 QB: APW7720 X - Date Code
>.(XXXX XXXXX
[ ]
08 09
APW7720-08 QB: APW7720 X - Date Code APW7720-09 QB: APW7720 X - Date Code
XXXXX XXXXX
] [ ]
10 11
APW7720-10 QB: APW7720 X - Date Code APW7720-11 QB: APW7720 X - Date Code
).(XXXX Z(XXXX

Note: ANPEC's green product compliant RoHS and Halogen free.

. ____________________________________________________________________________________________________________________________]
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APW7720

Pin Configuration

50 FB5
|49 VNS
"l 48 LXx5
47 PGND5
"] 46 AcND
] 45 vsys
44 WAKEUP
"l 43 scL
42 SDA
41 PGOOD

"] 52 LDO2SEL
51 LDO3SEL

“l4onC

Ne 1]
LS1_EN 2
FB4 3
VIN4 4
LX4 5
PGND4 6 |
PGND2 7
LX2 8
VIN2 9 [
FB2 10
/INT 11
LDO5 12
LDO3 13

NC 14
LDO2 15 [
VINLDO2 16 |
FB6 17
VING 18
LX6 19 |~
PGND6 20
PGND7 21 [
Lx7 22 [
VIN7 23
FB7 24 |7}
VINLDO1 25 |
LDo4 26 |

TQFN6x6-52B
(Top View)

Absolute Maximum Ratings (Note 1)

39

] 38
137

36

|35
i 2
]33
132

31

] 30
| 29

28

EN
FB1

VIN1

LX1
PGND1
PGND3
LX3
VIN3
FB3
RTCLDO
LS2_EN
LDO6

7127~

Symbol Parameter Rating Unit
Vsvys VSYS to AGND Voltage -0.3t06.5 \Y
Vv, Vinz, Vinss Vi VIN1 ~ VIN7 to PGND Voltage -0.3t06.5 \
V|N5v VlNG! V|N7
VLX11 VLXZ, VLX3;
Vixa Vixs, Vixes | LX1 ~LX7 to PGND Voltage -0.3t06.5 \
VL)<7
VFB11 VFBZ; VFBS,
Veass Vess, Vess, | FB1 ~ FB7 to AGND Voltage -0.3t06.5 \
VFB7
Vumwoots Vuinoz | VINLDO1, VINLDO2 to AGND Voltage -0.3t06.5 \
EN, WAKEUP, LDO2SEL, LDO3SEL, SDA, SCL, /INT, PGOOD to AGND -0.3t06.5 \Y
PGND to AGND -0.3t00.3 \Y
T, Junction Temperature 150 °C
Tste Storage Temperature -65 ~ 150 °C
Tspr Maximum Lead Soldering Temperature (10 Seconds) 260 °C

Note 1: Stresses beyond 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 under “recommended
operating conditions” is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Thermal Characteristics

Symbol Parameter Typical Value Unit
0,a Junction-to-Ambient Resistance in Free Air "2 15 °C/W
0,c Junction-to-Case Resistance in Free Air 4 °C/W

Note 2: 8,, is measured with the component mounted on a high effective thermal conductivity test board in free air.
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APW7720

Recommended Operating Conditions (Note 3)

Symbol Parameter Range Unit
Vevs Main Input Voltage 3.5t055 \%
Vine: Vings Ving: Viva, BUCK1 ~ BUCKY Input Voltage 3.5t05.5 \Y
Vinss Vines Ving
Vnpot LDO4, LDO6 Input Voltage Vibos s + Vorort0 5.5 \%
V\nipo2 LDO2, LDO3, LDO5 Input Voltage Vgys t0 5.5 \%
Ven EN Input Voltage 0to 5.5 \%
Visien Viszen  |LS1_EN, LS2_EN Output Voltage Range 0~1.80r3.3 \%
Voes BUCK1 Output Voltage Range (3.75mV/Step) 0.45~1.275 \%
loc BUCK1 Output Current Range ~6 A
Voes BUCKS3 Output Voltage Range (3.75mV/Step) 0.45~1.275 \%
locs BUCKS Output Current Range ~6 A
Voca BUCK2 Output Voltage Range (10mV/Step) 1~34 \%
Ioc2 BUCK2 Output Current Range ~3 A
Voea BUCK4 Output Voltage Range (5mV/Step) 0.6 ~1.54 \%
Inca BUCK4 Output Current Range ~3 A
Vocs BUCKS Output Voltage Range (3.75mV/Step) 0.45~1.275 \Y
Incs BUCKS Output Current Range ~3 A
Vocs BUCK®6 Output Voltage Range (10mV/Step) 1~34 \%
Incs BUCK®6 Output Current Range ~2 A
Vper BUCK? Output Voltage Range (5mV/Step) 1~34 \%
locr BUCKY? Output Current Range ~2 A
fsw Switching Frequency Setting Range 400 ~ 2500 kHz
Vrre RTCLDO Output Voltage Range 1.8,25,3.3 \%
lrre RTCLDO Output Current Range ~10 mA
Vipo2 LDO2 Output Voltage Range (50mV/Step) 1~34 \%
lLoo2 LDO2 Output Current Range ~ 300 mA
Vipos LDO3 Output Voltage Range (50mV/Step) 1~34 \%
lioos LDO3 Output Current Range ~ 300 mA
Vi pos LDO4 Output Voltage Range (10mV/Step) 0.6~1.23 \%
lLoos LDO4 Output Current Range ~ 200 mA
Vi pos LDO5 Output Voltage Range (50mV/Step) 1~34 \%
lLoos LDO5 Output Current Range ~ 150 mA
Vi pos LDOG6 Output Voltage Range (10mV/Step) 0.6~1.23 \%
lLoos LDO6 Output Current Range ~ 300 mA
Ta Ambient Temperature -40 ~ 105 °C
T, Junction Temperature -40 ~ 125 °C

Note 3: Refer to the typical application circuit.

. ____________________________________________________________________________________________________________________________]
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APW?7720

Electrical Characteristics

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

APW7720
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
VSYS SUPPLY CURRENT
All VRs are enabled in PFM mode and all
lvsys VSYS Supply Current in Dual-Phase I('\)/(D\Aéll naor:dS\Q’/itchs operate in dual-phase - 1.0 1.5 mA
mode)
All VRs are enabled in PFM mode and all
lysys VSYS Supply Current in Single-Phase I('\)/(Dvgq lc:]tdS\C’/iltDCgs respectively operate in - 0.75 1.3 mA
single-phase mode)
linwoot VINLDO1 Supply Current Both LDO4 and LDOG6 are Enabled - 15 25 pA
lmwooe | VINLDO2 Supply Current tggﬁ’sﬁffoaggsﬁi are all Enabled. : 100 | 160 | uA
Ivsvs sm \S/Z\f(-gesflrjgspf:y'\ﬂ%l:ir;em ) In Off Mode, only BUCK4 and LDO5 arein| 120 170 KA
nioos o VINLDO2 Supply Current in PFM Mode, and other VRs are Disabled i %6 40 WA
- Self-Refresh
lysvs_so VSYS Shutdown Current T,=25°C, all VRs are Disabled - 17 25 A
MAIN INPUT UVLO
Vsvs o r | VSYS UVLO Rising Threshold 2.9 3.0 3.1 \
Vsvs uvio r | VSYS UVLO Falling Threshold 2.7 2.8 2.9 \Y
VSYS UVLO Hysteresis - 0.2 - \%
VSYS UVLO Falling Debounce Time | N4 - 20 - us
Vsvs ove r | VSYS OVP Rising Threshold 5.8 6 6.2 \Y
Vsvs ove ¢ | VSYS OVP Falling Threshold 54 5.6 5.8 \
VSYS OVP Rising Delay Time (Note ) - 8 - us
LDO INPUT UVLO
Vinwoot_uvio_r | VINLDO1 Rising UVLO Threshold LDO4, 6 Rising UVLO 0.85 1 1.15 \
Vinwoot_uvio_r | VINLDO1 Falling UVLO Threshold LDO4, 6 Falling UVLO 0.65 0.8 0.95 \Y,
VINLDO1 UVLO Hysteresis - 0.2 - \Y,

Note 4: Guarantee by design, not production test.

. ____________________________________________________________________________________________________________________________]
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.

Typical values are at T,=25°C.

Symbol Parameter Test Condition APWT720 Unit
Min. | Typ. | Max.
POWER ON TIME SLOTO ~ 13 IDLE TIME
;‘;‘r’;’; On Time Slot 0 ~ 13 Idle Time Zex'fgﬁi%.ezﬁi,w'szim?l..mms, 12ms,| 0.2 - 14 ms
d0_on ~ 14ms (Typ.)
td13_on Power On Time Slot 0 ~ 13 Idle Time | PON_TSLOTx_IDLE[2:0]=000 - 0.2 - ms
Power On Time Slot 0 ~ 13 Idle Time | PON_TSLOTx_IDLE[2:0]=001 - 2 - ms
Power On Time Slot 0 ~ 13 Idle Time | PON_TSLOTx_IDLE[2:0]=111 - 14 - ms
Automatic Reboot Wait Time LATCH_OFF[0]=0 - 1 - ms
POWER OFF TIME SLOTO ~ 13 IDLE TIME
E‘;‘:}"; Off Time Slot 0 ~ 13 Idle Time Z‘i'fﬁﬁ?:%.ezﬁas,“ﬂs,siﬁﬂg?..1Oms, 12ms,| 0.2 - 14 ms
d0_off ~ 14ms (Typ.)
td13_off | Power Off Time Slot 0 ~ 13 Idle Time | POFF_TSLOTx_IDLE[2:0]=000 - 0.2 - ms
Power Off Time Slot 0 ~ 13 Idle Time | POFF_TSLOTx_IDLE[2:0]=001 - - ms
Power Off Time Slot 0 ~ 13 Idle Time |POFF_TSLOTx_IDLE[2:0]=111 - 14 - ms
POWER GOOD INDICATOR
tre PGOOD Delay Time Range tSp:EIC:sb,Igr\rllisa, IE_’A;Z S1gtrtri12?-...70ms (Typ.) 1 - 70 ms
PGOOD Delay Time Tolerance All VRs are Regulated 80 - 120 Yotos
PGOOD Debounce Interval (Note ) - 20 - us
PGOOD Output Low Voltage Ven=0V, lpsoop_sink=5mA - - 0.4 \%
PGOOQOD Leakage Current Vegoon=5.5V - - 1 pA
/INT
pom oo te | | - [os | v
Leakage Current Force 5.5V - - 1 pA
Pull Low Minimum Duration For Non-Latching Mode - 100 - us
EN
Viy Input Logic High Voltage Execute the Power-Up Sequence 1.5 - - \Y
Executes Power-Down Sequence,
pen Clr e Nonteregsen | o | - e | v
MTP Registers
Enable Debounce Time (Notes) - 1 - us
Input Resistance - 100 - kQ
Re-enable Delay Duration Power Cycle the EN " - 3 - ms
LDO2SEL, LDO3SEL
Vi |Input Logic High Voltage [%g?ifbgoc];sobutput < 1.8V 15 - . v
A Input Logic Low Voltage ["I'D‘ggiﬁ'_‘é%zobutput < 3.3V - - 0.4 v
Input Resistance - 100 - kQ
SCL, SDA
Vi Input Logic High Voltage 1.5 - - \%
Vi Input Logic Low Voltage - - 0.4 \%
Vepa L SDA Output Low Voltage (Note 4) - - 0.3 \Y
Vs L SCL Output Low Voltage (Nota 4) - - 0.3 \Y
Leakage Current Force 5.5V - - 1 HA

Note 4: Guarantee by design, not production test.

. ____________________________________________________________________________________________________________________________]
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

APW7720
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
WAKEUP
Vi Input Logic High Voltage Vwakeup Rising 15 - - \%
Vi Input Logic Low Voltage - - 0.4 \%
twakup 1 WAKEUP Rising Deglitch Time Rising 500 - - us
twakup L WAKEUP Falling Deglitch Time Falling 500 - - us
Input Resistance - 100 - kQ
TEMPERATURE ALARM
Temperature Alarm Threshold (Note 4) - 125 - °C
Temperature Alarm Hysteresis (Note ) - 15 - °C
THERMAL SHUTDOWN
Thermal Shutdown Threshold (Note ) - 155 - °C
Thermal Shutdown Hysteresis (Note 4) - 20 - °C

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.

Typical values are at T,=25°C.

« RTCLDO
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
RTCLDO
Supply Current (Note ) - 2.5 - pA
Default Voltage - 1.8 - \%
Virrooo | RTCLDO Output Voltage - 25 - \Y
- 3.3 - \Y
lrrcioo max | RTCLDO Source Capability - - 10 mA
RTCLDO Output Voltage Accuracy | lour_rreioo=0mA, T,=25°C 1.782 1.8 1.818 v
(Vrrowo=1.8V) lour rreLpo=0mA, T,= -40 ~ 125°C 1.764 1.8 1.836 \Y
RTCLDO Output Voltage Accuracy | lour_rrcoo=0mA, T,=25°C 2.475 25 2.525 v
VRTCLDO \V/ =25V _ _ °
(Vrrowo=2.5V) lout rreipo=0mA, T,=-40 ~ 125°C 245 25 2.55 \Y
RTCLDO Output Voltage Accuracy | lour rreioo=0mA, T,=25°C 3.267 3.3 3.333 v
(Vrreroo=3.3V) lour rreLpo=0mA, T,= -40 ~ 125°C 3.234 3.3 3.366 v
. . Veys=3.5V ~ 5.5V,
Line Regulation sYs i o -0.2 - 0.2 %
9 IOUT_RTCLDO=0mA‘ T,=25°C °
Load Regulation Vsvs=5V, lour rrcipo=0mA ~ 10mA -3 - 3 %
Veys=3V, | =10mA, T,=25°C - 105 120 mV
v VSYS to RTCLDO Dropout VSYS 3v IO“WCLDO oA -
PROP_RTC | \/oltage (V, =3.3V sys=9V, lout_rrcloo=1UMA, ) )
ge (Vrreino ) T = -40 ~ 125°C 150 mV
Irre_cL Short-Circuit Current Limit Vgys=2.5V ~ 5.5V, RTCLDO Short to GND - 100 - mA

Note 4: Guarantee by design, not production test.

. ____________________________________________________________________________________________________________________________]
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinoo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

* LS1_EN, LS2_EN

APW7720
Symbol Parameter Test Condition Unit
Min. Typ. Max.
VSYS Consumption Current - 115 170 pA

LS1_EN

Selectable by VLS1/2_EN_SETI[0] in
PMIC_CFG_0 Register,
VLS1/2_EN_SETI[0]=1,

Supply Source from VSYS, No Load
Default Voltage by MTP Setting,

Vipoisi | Internal LDO Voltage VLS1/2_EN_SET[0]=0, 1.764 1.8 1.836 Vv

Supply Source from VSYS, No Load
. VLS1/2_EN_SETI[0]=1, V&s=3.2V,
Ripo s Internal LDO ON Resistor Source 5mA - 35 - Q

VLS1/2_EN_SET[0]=0,

Vibo st Internal LDO Voltage 3.234 3.3 3.366 \%

o o VLS1_EN Short to GND . 15 . mA
Short Circuit Current Limit =
VLS1/2_EN_SETI[0]=1, ) 50 ) mA
VLS1_EN Short to GND
VLS1/2_EN_SET[0]=1, Source 5mA,
LS1_EN Pull High Voltage Supply Source is the Internal LDO Output 297 3.3 3.63 \Y
VLDO_LS1
VLS17H -
VLS1/2_EN_SETI[0]=0, Source 3mA,
LS1_EN Pull High Voltage Supply Source is the Internal LDO Output 1.62 1.8 1.818 \%
VLDO_LS1
R LS1 EN Outout S Caabili VLS1_EN=3.3V, Source 5mA - 15 - Q
utput Source Capabili
Lst_source | -9 P PEBIY 1VLs1_EN=1.8V, Source 5mA - 30 ; Q

VLS1/2_EN_SET[0]=1, Veys=3.2V,
l sy ex=5MA, T,=25°C

VLS1/2_EN_SETI[0]=1, Vgys=3.2V,
lis1_en=5mMA, T,;=-40 ~ 125°C

Input Resistance VSYS < VSYS Falling POR Threshold - 10 - kQ

- 250 275 mV
VSYS to LS1_EN Dropout Voltage

- - 360 mV

LS2_EN

Selectable by VLS1/2_EN_SET[0] in
PMIC_CFG_0 Register,
VLS1/2_EN_SET[0]=1,

Supply Source from VSYS, No Load
Default Voltage by MTP Setting,
Vios2 | Internal LDO Voltage VLS1/2_EN_SET[0]=0, 1.764 1.8 1.836 Y
Supply Source from VSYS, No Load

VLS1/2_EN_SET[0]=1, Veys=3.2V,

Vioo 1s2 Internal LDO Voltage 3.234 3.3 3.366 \%

Ripo sz Internal LDO ON Resistor Source 5mA - 27 - Q
VLS1/2_EN_SETI[0]=0,
o o VLS2_EN Short to GND . 15 . mA
Short Circuit Current Limit
VLS1/2_EN_SETI[0]=1, ) 60 ) mA
VLS2_EN Short to GND
VLS1/2_EN_SETI[0]=1, Source 5mA,
LS2_EN Pull High Voltage Supply Source is the Internal LDO Output 2.97 3.3 3.63 \%
VLDO_LS2
VLSZﬁH
VLS1/2_EN_SETI[0]=0, Source 3mA,
LS2_EN Pull High Voltage Supply Source is the Internal LDO Output 1.62 1.8 1.818 \%
VLDO_LS2
R LS2 EN Outout S Capabilit VLS2_EN=3.3V, Source 5mA - 15 - Q
utput Source Capabili
+82_SOURCE - P PEDIY [VLs2_EN=1.8V, Source 5mA - 30 - 0

VLS1/2_EN_SET[0]=1, Veys=3.2V,
l.s2 ex=BMA, T,;=25°C

VLS1/2_EN_SET[0]=1, Vys=3.2V,

- 210 230 mV

VSYS to LS2_EN Dropout Voltage

liep en=5MA, T = 40 ~ 125°C - - 300 | mv

Input Resistance VSYS < VSYS Falling POR Threshold - 10 - kQ
|
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

e LDO2
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
SUPPLY CURRENT
VSYS Consumption Current Vgsys=5V, Vinoo2=5V, No Load - 40 65 pA
VINLDO2 Consumption Current Vsys=5V, Vinoo2=5V, V p0.=3.3V, No Load - 35 55 pA
VINLDO2 Consumption Current Vsys=5V, Vinoo2=5V, V.p02=1.8V, No Load - 30 50 pA
VSYS Shutdown Current In Shutdown Mode - - 1 pA
VINLDO2 Shutdown Current In Shutdown Mode - - 1 pA
OUTPUT VOLTAGE
Default Voltage by MTP Setting - 3.3 - \%
LDO2 Voltage Set by LDO2SEL Pin, ) 33 ) Vv
V\po2 Output Voltage VLDO2SEL=L '
LDO2 Voltage Set by LDO2SEL Pin, ) 18 ) Vv
VLDO2SEL=H '
Output Voltage Change Rising Slew Cooos=2.2uF ) 1 ) mVius
Rate
Output Discharge Resistor In Shutdown Mode - 100 - Q
I po2=0mA, T,=25°C -0.8 - 0.8 %
Output Voltage Accuracy
l.po2=0mA, T,=-40 ~ 125°C -2 - 2 %
. . Vsys=Vinpo2=3.5V ~ 5.5V, ) ) o
Line Regulation loo,=OmA, T,=25°C 0.2 0.2 %
i Vsvs=Vinoo2=0V, . ) o
Load Regulation loo,=0mA ~ 0.3A, T,=25°C 0.25 0.25 %
DROPOUT VOLTAGE
VLDOZ_=3-3Vv VEYS=°3-2V1 Vinpo2=3-2V, _ 390 435 mv
I p02=0.3A, T,=25°C
Vorop VINLDO2 to VLDO2 Dropout Voltage
Vip02=3.3V, Veys=3.2V, Viyp0z=3.2V, _ _ 565 mv
l.p02=0.3A, T,= -40 ~ 125°C
LDO2 ENABLE DELAY TIME
| Enable Delay Time | | - | 360 | - | us
SOFT-START
| Soft-Start Slew Rate | | - | 8 | - [mvps
INTERNAL POWER GOOD INDICATOR
Internal PG_LDOQO2 in Output Voltage Rising 85 90 95 %V rer
Internal PG_LDO2 Hysteresis - 130 - mV
Internal PG_LDO2 High to Low (Note 4)
Debounce Time 95%Vrer t0 80%Virer - 20 - us

Note 4: Guarantee by design, not production test.
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APW7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

« LDO2
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
PROTECTION
T,=25°C 410 550 690 mA
Current Limit Level
T,=-40 ~ 125°C 350 - - mA
Output Voltage UVP 45 50 55 %V rer
UVP Debounce Time Vi pos Falling ™°¥ - 20 - us
Output Voltgae OVP 118 123 128 %V rer
OVP Debounce Time V002 Rising M4 - 2 - us
PSRR
PSRR Frequency=1kHz, I,p0,=10mA "9 | - | 0 | - | @B
Note 4: Guarantee by design, not production test.
. ____________________________________________________________________________________________________________________________]
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Viniooz=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

e LDO3
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
SUPPLY CURRENT
VSYS Consumption Current Vgsys=5V, Vinoo2=5V, No Load - 40 65 pA
VINLDO2 Consumption Current Vsys=5V, Vinoo2=5V, Vi p0s=3.3V, No Load - 35 55 pA
VINLDO2 Consumption Current Vsys=5V, Vinoo2=5V, Vipos=1.8V, No Load - 30 50 pA
VSYS Shutdown Current In Shutdown Mode - - 1 pA
VINLDO2 Shutdown Current In Shutdown Mode - - 1 pA
OUTPUT VOLTAGE
Default Voltage by MTP Setting - 3.3 - \%
LDO3 Voltage Set by LDO3SEL Pin, ) 33 ) Vv
V. pos Output Voltage VLDOS3SEL=L '
LDO3 Voltage Set by LDO3SEL Pin, ) 18 ) Vv
VLDO3SEL=H '
Output Voltage Change Rising Slew Cooos=2.2uF ) 1 ) mVius
Rate
Output Discharge Resistor In Shutdown Mode - 100 - Q
I pos=0mA, T,=25°C -0.8 - 0.8 %
Output Voltage Accuracy
I pos=0mA, T,=-40 ~ 125°C -2 - 2 %
. . Vsys=Vinpo2=3.5V ~ 5.5V, ) ) o
Line Regulation loos=OmA, T,=25°C 0.2 0.2 %
Load Regulation Vsys=Vinoo2=2V, lpos=0 ~ 0.3A, T,=25°C -0.25 - 0.25 %
DROPOUT VOLTAGE
VL003_=3-3V, VEYS=°3-2V1 Vinpo2=3-2V, _ 390 435 mv
I p0s=0.3A, T,=25°C
Vorop VINLDO2 to VLDO3 Dropout Voltage
Vi00s=3.3V, Veys=3.2V, Vinipo,=3.2V, _ _ 565 mv
l.p0s=0.3A, T,= -40 ~ 125°C
LDO3 ENABLE DELAY TIME
| Enable Delay Time - | 360 | - | us
SOFT-START
| Soft-Start Slew Rate - | 8 | - [mvs
INTERNAL POWER GOOD INDICATOR
Internal PG_LDQO3 in Output Voltage Rising 85 90 95 %V rer
Internal PG_LDOS3 Hysteresis - 130 - mV
Internal PG_LDOS3 High to Low o o (Note 4) ) }
Debounce Time 95%Vgrer t0 80%Virer 20 us

Note 4: Guarantee by design, not production test.

Copyright©oANPEC Electronic Corp.
Rev. A.7 - Mar., 2026

12

www.anpec.com.tw




APW7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

« LDO3
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
PROTECTION
T,=25°C 410 550 690 mA
Current Limit Level
T,=-40 ~ 125°C 350 - - mA
Output Voltage UVP 45 50 55 %V rer
UVP Debounce Time V503 Falling ™°® - 20 - us
Output Voltgae OVP 118 123 128 %V rer
OVP Debounce Time V,pos Rising M4 - 2 - us
PSRR
PSRR Frequency=1kHz, I,p05=10mA "9 | - | 0 | - | @B
Note 4: Guarantee by design, not production test.
. ____________________________________________________________________________________________________________________________]
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

* LDO4
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
SUPPLY CURRENT
VSYS Consumption Current Vgsys=5V, Vinoo1=1.8V, No Load - 100 160 pA
VINLDO1 Consumption Current Vsvs=5V, Vinoor=1-8V, Vinos=1.2V, - 10 20 WA
No Load
VSYS Shutdown Current In Shutdown Mode - - 1 pA
VINLDO1 Shutdown Current In Shutdown Mode - - 1 pA
OUTPUT VOLTAGE
V. pos Output Voltage Default Voltage by MTP Setting - 1.2 - \%
Output Discharge Resistor In Shutdown Mode - 100 - Q
l.oos=0mA, T,=25°C -0.8 - 0.8 %
Output Voltage Accuracy
l.pos=OmA, T,=-40 ~ 125°C -2 - 2 %
VINLDO1 Line Regulation Vinor=1.25V ~ 5.5V, | 50,=0mA, T,=25°C | -0.15 - 0.15 %
VSYS Line Regulation Veys=3.5V ~ 5.5V, | p0,=0mA, T,=25°C -0.2 - 0.4 %
Load Regulation VSIS=5°V’ Vinoor=1.8V, hoos=0 ~ 200mA, -0.3 - 0.3 %
T,=25°C
DROPOUT VOLTAGE
Vevs=3.2V, Vinpor=1.2V, Vipe,=1.2V, _
lLoos=200mA, T ,=25°C 330 360 mv
Vevs=3.2V, Vinpor=1.2V, Vipo,=1.2V, _ _
lLoos=200mA, T = -40 ~ 125°C 470 mv
Vorop VINLDO1 to VLDO4 Dropout Voltage
Vsvs=5V, Vinpor=1.2V, Vipos=1.2V, _ 285 315 mv
l.00s=200mA, T,=25°C
Vsvs=5V, Vinpo1=1.2V, Vipos=1.2V, _ _
lLoos=200mA, T = -40 ~ 125°C 410 mV
LDO4 ENABLE DELAY TIME
| Enable Delay Time - | 360 | - | us
SOFT-START
| Soft-Start Slew Rate - | 8 | - [mvs
INTERNAL POWER GOOD INDICATOR
Internal PG_LDO4 in Output Voltage Rising 85 90 95 %V rer
Internal PG_LDO4 Hysteresis - 50 - mV
Internal PG_LDO4 High to Low o o (Note 4)
Debounce Time 95%Vrer t0 80%Virer - 20 - us

Note 4: Guarantee by design, not production test.

Copyright©oANPEC Electronic Corp.
Rev. A.7 - Mar., 2026

14

www.anpec.com.tw




APW7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

« LDO4
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
PROTECTION
T,=25°C 350 475 600 mA
Current Limit Level
T,=-40 ~ 125°C 300 - - mA
Output Voltage UVP 45 50 55 %V rer
UVP Debounce Time V504 Falling M® - 20 - us
Output Voltgae OVP 120 125 130 %V rer
OVP Debounce Time V. pos Rising M4 - 2 - us
PSRR
PSRR Frequency=1kHz, I,p0,=10mA "9 | - | 50 | - | @B
Note 4: Guarantee by design, not production test.
. ____________________________________________________________________________________________________________________________]
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

« LDO5
APW7720
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
SUPPLY CURRENT
VSYS Consumption Current Vgsys=5V, Vinoo2=5V, No Load - 40 65 pA
VINLDO2 Consumption Current Vsys=5V, Vinoo2=5V, Vi pos=1.8V, No Load - 30 50 pA
VSYS Shutdown Current In Shutdown Mode - - 1 pA
VINLDO2 Shutdown Current In Shutdown Mode - - 1 pA
OUTPUT VOLTAGE
V. pos Output Voltage Default Voltage by MTP Setting - 1.8 - \%
Output Discharge Resistor In Shutdown Mode - 100 - Q
l.oos=0mA, T,=25°C -0.8 - 0.8 %
Output Voltage Accuracy
l.pos=0OmA, T,=-40 ~ 125°C -2 - 2 %
Line Regulation Yfgj::\gﬁ'ﬁff??;g\é%&{)v’ 0.2 - 0.2 %
Load Regulation Xs;::(\)/'fﬁog;ﬁ]\g‘ T25°C 0.2 - 0.2 %
DROPOUT VOLTAGE
e soma Tosre 2 - e |2 |
Vorop VINLDOZ2 to VLDO5 Dropout Voltage
Vi005=3.3V, Vgys=3.2V, Viypo2=3.2V, ) ) 280 mv
l.oos=150mA, T,= -40 ~ 125°C
LDO5 ENABLE DELAY TIME
| Enable Delay Time | | - | 360 | - | us
SOFT-START
| Soft-Start Slew Rate | | - | 8 | - [mws
INTERNAL POWER GOOD INDICATOR
Internal PG_LDO5 in Output Voltage Rising 85 90 95 %V rer
Internal PG_LDOQO5 Hysteresis - 130 - mV
iermal PO_LDOS High to Low 95%V ey 10 80%V g M . 20 - s

Note 4: Guarantee by design, not production test.
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APW7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

¢« LDO5
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
PROTECTION
T,=25°C 210 280 350 mA
Current Limit Level
T,=-40 ~ 125°C 175 - - mA
Output Voltage UVP 45 50 55 %V rer
UVP Debounce Time V. pos Falling ™°¥ - 20 - us
Output Voltgae OVP 118 123 128 %V rer
OVP Debounce Time V. pos Rising M4 - 2 - us
PSRR
PSRR Frequency=1kHz, I,p0s=10mA "9 | - | 0 | - | @B
Note 4: Guarantee by design, not production test.
. ____________________________________________________________________________________________________________________________]
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

* LDO6
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
SUPPLY CURRENT
VSYS Consumption Current Vgsys=5V, Vinoo1=1.8V, No Load - 100 160 pA
VINLDO1 Consumption Current Vsvs=5V, Vinoor=1-8V, Vinos=0.8V, - 5 20 WA
No Load
VSYS Shutdown Current In Shutdown Mode - - 1 pA
VINLDO1 Shutdown Current In Shutdown Mode - - 1 pA
OUTPUT VOLTAGE
V\pos Output Voltage Default Voltage by MTP Setting - 0.8 - \%
Output Discharge Resistor In Shutdown Mode - 100 - Q
l.pos=0mA, T,=25°C -0.8 - 0.8 %
Output Voltage Accuracy
l.pos=0mA, T,=-40 ~ 125°C -2 - 2 %
VINLDO1 Line Regulation Vinpo1=1.25V ~ 5.5V, | p0s=OmA, T,=25°C | -0.15 - 0.15 %
VSYS Line Regulation Vgys=3.5V ~ 5.5V, | p0s=0mA, T =25°C -0.2 - 0.4 %
Load Regulation VSIS=5°V’ Vinoor=1-8V, hoos=0 ~ 300mA, -0.3 - 0.3 %
T,=25°C
DROPOUT VOLTAGE
Vevs=3.2V, Vinipor=1.2V, Vipoe=1V, _
loor=300mA, T,=25°C 500 | 550 | mv
Vys=3.2V, Vinpo1=1.2V, Vipes=1V, _ _
lLoos=300mA, T = -40 ~ 125°C 715 mv
Vorop VINLDO1 to VLDOG6 Dropout Voltage
Vsvs=8V, Vinwo1=1.2V, Vipos=1V, _ 430 475 mv
l.p0s=300mA, T,=25°C
Vsvs=5V, Vinpo1=1.2V, Vipos=1V, _ _
I pos=300mA, T,=-40 ~ 125°C 620 mV
LDO6 ENABLE DELAY TIME
| Enable Delay Time - | 360 | - | us
SOFT-START
| Soft-Start Slew Rate - | 8 | - [mvs
INTERNAL POWER GOOD INDICATOR
Internal PG_LDOQOG6 in Output Voltage Rising 85 90 95 %V rer
Internal PG_LDOG6 Hysteresis - 50 - mV
Internal PG_LDOG6 High to Low (Note 4)
Debounce Time 95%Vgrer t0 80%Virer - 20 - us

Note 4: Guarantee by design, not production test.
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APW7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

« LDO6
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
PROTECTION
T,=25°C 600 750 900 mA
Current Limit Level
T,=-40 ~ 125°C 500 - - mA
Output Voltage UVP 45 50 55 %V rer
UVP Debounce Time V. pos Falling ™°¥ - 20 - us
Output Voltgae OVP 120 125 130 %V rer
OVP Debounce Time V., nos Rising M4 - 2 - us
PSRR
PSRR Frequency=1kHz, I,p0s=10mA "9 | - | 50 | - | @B
Note 4: Guarantee by design, not production test.
. ____________________________________________________________________________________________________________________________]
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

* BUCK1,3
APW7720
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
SUPPLY CURRENT
Cpnsumption Current in BUCK1 and BUCKS3 are enable:\d in single- ) 45 80 WA
Single-Phase Mode phase PFM mode and all LX will not switch
Consumption Current in BUCK?1 and BUCKS3 are enablelkd in dua!- } 300 470 uA
Dual-Phase Mode phase PFM mode and all LX will not switch
VIN1, 3 Shutdown Current In Shutdown Mode - - 1 pA
OUTPUT VOLTAGE
Vocr.s Output Voltage (DSeefIaeL::Itta\t/JcI)état‘)?/eMTP Setting) ) 0.75 . v
Operate in PWM Mode, T,=25°C -0.6 - 0.6 %
Output Voltage Accuracy -
Operate in PWM Mode, T = -40 ~ 125°C -1.5 - 1.5 %
Line Regulation In CCM, Vgs=3.5V ~ 5.5V -0.5 - 0.5 %
Load Regulation (Single-Phase) In CCM, lpc, 5=0A ~ 6A N ? -0.3 - 0.3 %
Load Regulation (Dual-Phase) In CCM, lpe;=0A ~ 12A o) 0.5 - 0.5 %
FB1 Input Resistance - 150 - kQ
FB3 Input Resistance - 150 - kQ
PWM FREQUENCY SETTING
fsw Switching Frequency Default Setting - 750 - kHz
Switching Frequency Tolerance -10 - 10 %
ton mm Minimum On Time (Note ) - 50 - ns
tore v | Minimum Off Time (Note 4) - 120 - ns
ENABLE DELAY TIME
Enable Delay Time | - [ 20 | - | s
OUTPUT RAMP UP
Ramp Up Time Setting Range iﬁieocf?r?:, ?L?2P5?nesttlr2]?ns (Typical) 0.5 - 2 ms
¢ Ramp Up Time T,=25°C 0.9xtry - 1.1ty ms
R Ramp Up Time T,=-40 ~ 125°C 0.8xtgy - 1.2xtey, | ms
OUTPUT RAMP DOWN or OUTPUT DISCHARGE (Selectable by MTP Setting)
Ramp Down Time Setting Range i:foc_?:llse’ ??n?ﬂpsiesm;?ns (Typical) 0.5 - 2 ms
; Ramp Down Time T,=25°C 0.9xtrp - 1. 1xtzp ms
R° Ramp Down Time T,=-40 ~ 125°C 0.8xtrp - 1.2xtep | mMs
Output Discharge Resistor (Optional) - 100 - Q

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

* BUCK1,3
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
BUCK1 POWER MOSFET
loci=1A, T,=25°C - 15.5 17 mQ
Rosion ns1 | High-Side MOSFET ON Resistance
- lpci=1A, T,=-40 ~ 125°C - - 22 mQ
) ) loci=1A, T,=25°C - 9.5 10.5 mQ
Rosion) ts1 | Low-Side MOSFET ON Resistance
. lpci=1A, T,= -40 ~ 125°C - - 14 mQ
High Side Mos Leakage Current Veys=Vini=5.5V, V =0V, T,=25°C - - 1 pA
. V x1=5.5V, Vgys=Vin1=5.5V, No Shutdown,
Low Side Mos Leakage Current No Switching, T,=25°C - - 1 pA
Dead Time Vevs=Vini=5V, lpe:=6A, V5, Rising M* - 10 - ns
Dead Time Vevs=Vini=5V, Ioc1=6A, V5, Falling M4 - 10 - ns
BUCK3 POWER MOSFET
. ) ) locs=1A, T,=25°C - 15.5 17 mQ
Rosony 1ss | High-Side MOSFET ON Resistance
- locs=1A, T,= -40 ~ 125°C - - 22 mQ
) i locs=1A, T,=25°C - 9.5 10.5 mQ
Rpsony 1ss | Low-Side MOSFET ON Resistance
- locs=1A, T,= -40 ~ 125°C - - 14 mQ
High Side Mos Leakage Current Veys=Ving=5.5V, V xs=0V, T,=25°C - - 1 pA
. V x5=5.5V, Vgys=Vn3=5.5V, No Shutdown, ) )
Low Side Mos Leakage Current No Switching, T,=25°C 1 pA
Dead Time Veys=Vina=5V, loc3=6A, V4, Rising M* - 10 - ns
Dead Time Veys=Vina=5V, lpc3=6A, V5, Falling "4 - 10 - ns
ZERO CORSS DETECTION
Ve Zero Cross Comparator Offset Veno - Vi -5 0 5 mV
Vyes Zero Cross Comparator Offset Veno- Vixs -5 0 5 mV
INTERNAL POWER GOOD INDICATOR
Internal PG_DC1, 3 Output Voltage Rising 82.5 87.5 92.5 %V rer
Internal PG_DC1, 3 Hysteresis - 30 - mV
Internal PG_DC1, 3 o o (Note 4) ) )
High to Low Debounce Time 95%Vrer 10 80%Ver 20 HS
PROTECTION
T,=25°C 6.38 7.5 8.62 A
LS OCP Level
T,=-40 ~ 125°C 5.75 - - A
Output Voltage UVP 70 75 80 %Vrer
UVP Debounce Time Vg 5 Falling ™% - 5 - us
Output Voltgae OVP 115 120 125 %V rer
OVP Debounce Time Vigs 5 Rising M9 - 3 - us

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.

Typical values are at T,=25°C.

* BUCK2
APW7720
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
SUPPLY CURRENT
Consumption Current IanndPFszrT:i?)iz :gtlysvl?liLthChKZ is enabled, - 45 80 pA
VIN2 Shutdown Current In Shutdown Mode, Vgys=V =5V - - 1 pA
OUTPUT VOLTAGE
Vocz | Output Voltage (DSeefIael::Itta\k/JcI)étab?/eMTP Setting) - 18 - v
Operate in PWM Mode, T ,=25°C -0.6 - 0.6 %
Output Voltage Accuracy -
Operate in PWM Mode, T = -40 ~ 125°C -1.5 - 1.5 %
Line Regulation In CCM, Vgs=3.5V ~ 5.5V -0.5 - 0.5 %
Load Regulation In CCM, Vpc,=1.8V, Ipe,=0A ~ 2A Nore4) -0.3 - 0.3 %
FB2 Input Resistance - 150 - kQ
PWM FREQUENCY SETTING
fsw Switching Frequency Default Setting - 1000 - kHz
Switching Frequency Tolerance -10 - 10 %
ton_win Minimum On Time (Note 4) - 50 - ns
tore v | Minimum Off Time (Note ) - 85 - ns
ENABLE DELAY TIME
Enable Delay Time - | 250 | - us
OUTPUT RAMP UP
Ramp Up Time Setting Range iﬁlzeocf?:]: ??n?ﬂpsiesm;?ns (Typical) 0.5 - 2 ms
¢ Ramp Up Time T,=25°C 0.9xtry - 1. 1xtry ms
R Ramp Up Time T,=-40 ~ 125°C 0.8xtry - 1.2xtey | ms
OUTPUT RAMP DOWN or OUTPUT DISCHARGE (Selectable by MTP Setting)
Ramp Down Time Setting Range tSFa:LeO??nE: ?%?KPS?T?SHI;%S (Typical) 0.5 - 2 ms
Ramp Down Time T,=25°C 0.9xtrp - 1. 1xtzp ms
o Ramp Down Time T,= 40 ~ 125°C 0.8xtrp - 1.2xtep | mMs
Output Discharge Resistor (Optional) - 100 - Q

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

* BUCK2
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
POWER MOSFET
) ) ) loco=1A, T,=25°C - 28.5 31.5 mQ
Rosion ns2 | High-Side MOSFET ON Resistance
- loco=1A, T,=-40 ~ 125°C - - 41 mQ
) ) loco=1A, T,=25°C - 175 19.5 mQ
Rosion) ts2 | Low-Side MOSFET ON Resistance
. loco=1A, T,=-40 ~ 125°C - - 255 mQ
High Side Mos Leakage Current Veys=Vine=5.5V, V =0V, T,=25°C - - 1 pA
. V x2=5.5V, Vgys=V\2=5.5V, No Shutdown,
Low Side Mos Leakage Current No Switching, T,=25°C - - 1 pA
Dead Time loc2=2A, V\x, Rising ™% - 10 - ns
Dead Time loca=2A, V4, Falling ™¢* - 10 - ns
ZERO CORSS DETECTION
Vzeo Zero Cross Comparator Offset Vano - Vixe Voltage | -5 | 0 | 5 | mV
INTERNAL POWER GOOD INDICATOR
Internal PG_DC2 Output Voltage Rising 87.5 92.5 97.5 %VRer
Internal PG_DC2 Hysteresis - 60 - mV
Internal PG_DC2 High to Low o o (Note 4)
Debounce Time 95%Vger t0 80%Vrer - 20 - us
PROTECTION
T,=25°C 4.25 5 5.75 A
HS OCP Level
T,=-40 ~ 125°C 3.88 - - A
T,=25°C 34 4 4.6 A
LS OCP Level
T,=-40 ~ 125°C 3.1 - - A
Output Voltage UVP 60 65 70 %VRer
UVP Debounce Time Ve, Falling M ? - 5 - us
Output Voltgae OVP 107.5 112.5 117.5 | %Vger
OVP Debounce Time V¢g, Rising M4 - 3 - us

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.

Typical values are at T,=25°C.

*« BUCK4
APW7720
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
SUPPLY CURRENT
Consumption Current I:ndPFLg 42%12 :gtIySV%iLtJCChK‘l is enabled, - 45 80 pA
VIN4 Shutdown Current In Shutdown Mode, Vgys=V =5V - - 1 pA
OUTPUT VOLTAGE
Vocs | Output Voltage (DSeefIael::Itta\k/JcI)étab?/eMTP Setting) - 1.05 - v
Operate in PWM Mode, T ,=25°C -0.6 - 0.6 %
Output Voltage Accuracy -
Operate in PWM Mode, T = -40 ~ 125°C -1.5 - 1.5 %
Line Regulation In CCM, Vgs=3.5V ~ 5.5V -0.5 - 0.5 %
Load Regulation In CCM, Vpes=1.05V, Ipc,=0A ~ 3A Mo ?) -0.3 - 0.3 %
FB4 Input Resistance - 150 - kQ
PWM FREQUENCY SETTING
fsw Switching Frequency Default Setting - 1000 - kHz
Switching Frequency Tolerance -10 - 10 %
ton_win Minimum On Time (Note 4) - 50 - ns
tore v | Minimum Off Time (Note ) - 100 - ns
ENABLE DELAY TIME
Enable Delay Time - | 250 | - us
OUTPUT RAMP UP
Ramp Up Time Setting Range iﬁlzeocf?:]: ??n?ﬂpsiesm;?ns (Typical) 0.5 - 2 ms
¢ Ramp Up Time T,=25°C 0.9xtry - 1. 1xtry ms
R Ramp Up Time T,=-40 ~ 125°C 0.8xtry - 1.2xtey | ms
OUTPUT RAMP DOWN or OUTPUT DISCHARGE (Selectable by MTP Setting)
Ramp Down Time Setting Range tSFa:LeO??nE: ?%?KPS?T?SHI;%S (Typical) 0.5 - 2 ms
Ramp Down Time T,=25°C 0.9xtrp - 1. 1xtzp ms
o Ramp Down Time T,= 40 ~ 125°C 0.8xtrp - 1.2xtep | mMs
Output Discharge Resistor (Optional) - 100 - Q

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

*« BUCK4
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
POWER MOSFET
) ) ) locs=1A, T,=25°C - 28.5 31.5 mQ
Rosiony nse | High-Side MOSFET ON Resistance
- locs=1A, T,=-40 ~ 125°C - - 41 mQ
) ) locs=1A, T,=25°C - 175 19.5 mQ
Rosion) s« | Low-Side MOSFET ON Resistance
. locs=1A, T,=-40 ~ 125°C - - 255 mQ
High Side Mos Leakage Current Veys=Vine=5.5V, V =0V, T,=25°C - - 1 pA
. Vi x4=5.5V, Vgys=Vina=5.5V, No Shutdown,
Low Side Mos Leakage Current No Switching, T,=25°C - - 1 pA
Dead Time loce=3A, Vi x4 Rising "% - 10 - ns
Dead Time loca=3A, Vx4 Falling ™¢* - 10 - ns
ZERO CORSS DETECTION
A Zero Cross Comparator Offset Vano - Vixs Voltage | -5 | 0 | 5 | mV
INTERNAL POWER GOOD INDICATOR
Internal PG_DC4 Output Voltage Rising 87.5 92.5 97.5 %VRer
Internal PG_DC4 Hysteresis - 30 - mV
Internal PG_DC4 High to Low o o (Note 4)
Debounce Time 95%Vger t0 80%Vrer - 20 - us
PROTECTION
T,=25°C 34 4 4.6 A
LS OCP Level
T,=-40 ~ 125°C 3.1 - - A
Output Voltage UVP 60 65 70 %V rer
UVP Debounce Time Vigq Falling N - 5 - us
Output Voltgae OVP 107.5 112.5 117.5 | %Vger
OVP Debounce Time V¢gq Rising M4 - 3 - us

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.

Typical values are at T,=25°C.

* BUCK5
APW7720
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
SUPPLY CURRENT
Consumption Current IanndPFL¥5n:ic:)C:az :gtIySV%iLtﬁKS is enabled, - 45 80 pA
VIN5 Shutdown Current In Shutdown Mode, Vgys=Vns=5V - - 1 pA
OUTPUT VOLTAGE
Voes | Output Voltage (Dsegﬁ‘:c'tta\k’)?gi%eMTP Seting) - lossi2s| - v
e st a | - e |
Cr e BEERE
Output Voltage Accuracy -
Operate in PWM Mode, 06 ) 06 %
Vpes 2 0.5V, T,=25°C
as | s |
Line Regulation In CCM, Vg=3.5V ~ 5.5V -0.5 - 0.5 %
Load Regulation In CCM, Vpes=1.05V, Ipcs=0A ~ 3A Mo -0.3 - 0.3 %
FB5 Input Resistance - 150 - kQ
PWM FREQUENCY SETTING
fsw Switching Frequency Default Setting - 1000 - kHz
Switching Frequency Tolerance -10 - 10 %
ton m Minimum On Time (Note ) - 50 - ns
tore v | Minimum Off Time (Note ) - 100 - ns
ENABLE DELAY TIME
Enable Delay Time - | 2,0 | - us
OUTPUT RAMP UP
Ramp Up Time Setting Range iﬁieocf?nti: ?ﬁ?ﬂpf)?:sm;?ns (Typical) 0.5 - 2 ms
¢ Ramp Up Time T,=25°C 0.9xtzy - 1. 1xtry ms
R Ramp Up Time T,=-40 ~ 125°C 0.8xtry - 1.2xtey | ms
OUTPUT RAMP DOWN or OUTPUT DISCHARGE (Selectable by MTP Setting)
Ramp Down Time Setting Range i:f&?nﬁlse, Fl)fn':”t]PS?nesttIg%s (Typical) 0.5 - 2 ms
Ramp Down Time T,=25°C 0.9xtrp - 1. 1xtzp ms
ko Ramp Down Time T,=-40 ~ 125°C 0.8xtrp - 1.2xtep | ms
Output Discharge Resistor (Optional) - 100 - Q

Note 4: Guarantee by design, not production test.

Copyright©oANPEC Electronic Corp.
Rev. A.7 - Mar., 2026

26

www.anpec.com.tw




APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.
Typical values are at T,=25°C.

* BUCK5
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
POWER MOSFET
) ) ) locs=1A, T,=25°C - 26.5 29.5 mQ
Rosiony nss | High-Side MOSFET ON Resistance
- locs=1A, T,= -40 ~ 125°C - - 38.5 mQ
) ) locs=1A, T,=25°C - 175 19.5 mQ
Rosion) tss | Low-Side MOSFET ON Resistance
. locs=1A, T,=-40 ~ 125°C - - 255 mQ
High Side Mos Leakage Current Veys=Vins=5.5V, V =0V, T,=25°C - - 1 pA
. Vi xs=5.5V, Vgys=Vins=5.5V, No Shutdown,
Low Side Mos Leakage Current No Switching, T,=25°C - - 1 pA
Dead Time locs=3A, Vi xs Rising ™% - 10 - ns
Dead Time locs=3A, Vi xs Falling ™¢* - 10 - ns
ZERO CORSS DETECTION
Vyes Zero Cross Comparator Offset Vano - Vixs Voltage | -5 | 0 | 5 | mV
INTERNAL POWER GOOD INDICATOR
Internal PG_DC5 Output Voltage Rising 82.5 87.5 92.5 %VRer
Internal PG_DC5 Hysteresis - 30 - mV
Internal PG_DC5 High to Low o o (Note 4)
Debounce Time 95%Vger t0 80%Vrer - 20 - us
PROTECTION
T,=25°C 34 4 4.6 A
LS OCP Level
T,=-40 ~ 125°C 3.1 - - A
Output Voltage UVP 70 75 80 %V rer
UVP Debounce Time Vegs Falling M€ - 5 - us
Output Voltgae OVP 115 120 125 %VRer
OVP Debounce Time Vegs Rising M4 - 3 - us

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.

Typical values are at T,=25°C.

* BUCK®6
APW7720
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
SUPPLY CURRENT
Consumption Current IanndPFL¥6n:ic:)C:az :gtIySV%iLtﬁKG is enabled, - 45 80 pA
VING6 Shutdown Current In Shutdown Mode, Vgys=Vne=5V - - 1 pA
OUTPUT VOLTAGE
Vocs | Output Voltage (DSeefIael::Itta\k/JcI)étab?/eMTP Setting) - 33 - v
Operate in PWM Mode, T ,=25°C -0.6 - 0.6 %
Output Voltage Accuracy -
Operate in PWM Mode, T = -40 ~ 125°C -1.5 - 1.5 %
Line Regulation In CCM, Vgs=3.5V ~ 5.5V -0.5 - 0.5 %
Load Regulation In CCM, Vpgs=3.3V, lpcs=0A ~ 2A N4 -0.3 - 0.3 %
FB6 Input Resistance - 150 - kQ
PWM FREQUENCY SETTING
fsw Switching Frequency Default Setting - 1000 - kHz
Switching Frequency Tolerance -10 - 10 %
ton_win Minimum On Time (Note 4) - 50 - ns
tore v | Minimum Off Time (Note ) - 85 - ns
ENABLE DELAY TIME
Enable Delay Time - | 250 | - us
OUTPUT RAMP UP
Ramp Up Time Setting Range iﬁlzeocf?:]: ??n?ﬂpsiesm;?ns (Typical) 0.5 - 2 ms
¢ Ramp Up Time T,=25°C 0.9xtry - 1. 1xtry ms
R Ramp Up Time T,=-40 ~ 125°C 0.8xtry - 1.2xtey | ms
OUTPUT RAMP DOWN or OUTPUT DISCHARGE (Selectable by MTP Setting)
Ramp Down Time Setting Range tSFa:LeO??nE: ?%?KPS?T?SHI;%S (Typical) 0.5 - 2 ms
Ramp Down Time T,=25°C 0.9xtrp - 1. 1xtzp ms
o Ramp Down Time T,= 40 ~ 125°C 0.8xtrp - 1.2xtep | mMs
Output Discharge Resistor (Optional) - 100 - Q

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.

Typical values are at T,=25°C.

* BUCK®6
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
POWER MOSFET
) ) ) locs=1A, T,=25°C - 27 30 mQ
Rosiony nse | High-Side MOSFET ON Resistance
- loce=1A, T,= -40 ~ 125°C - - 39 mQ
) ) loc=1A, T,=25°C - 175 19.5 mQ
Rosiony tss | Low-Side MOSFET ON Resistance
. loce=1A, T,= -40 ~ 125°C - - 255 mQ
High Side Mos Leakage Current Veys=Ving=5.5V, V =0V, T,=25°C - - 1 pA
. Vix6=5.5V, Vgys=Vine=5.5V, No Shutdown,
Low Side Mos Leakage Current No Switching, T,=25°C - - 1 pA
Dead Time locs=2A, V\xs Rising "% - 10 - ns
Dead Time locs=2A, Vx5 Falling ™* - 10 - ns
ZERO CORSS DETECTION
Vyes Zero Cross Comparator Offset Vano - Vixs Voltage -5 | 0 | 5 mV
INTERNAL POWER GOOD INDICATOR
Internal PG_DC6 Output Voltage Rising 87.5 92.5 97.5 %VRer
Internal PG_DC6 Hysteresis - 60 - mV
Internal PG_DC6 High to Low o o (Note 4)
Debounce Time 95%Vger t0 80%Vrer - 20 - us
PROTECTION
T,=25°C 34 4 4.6 A
HS OCP Level
T,=-40 ~ 125°C 3.1 - - A
T,=25°C 2.55 3 3.45 A
LS OCP Level
T,=-40 ~ 125°C 2.3 - - A
Output Voltage UVP 60 65 70 %VRer
UVP Debounce Time Vegs Falling M - 5 - us
Output Voltgae OVP 107.5 112.5 117.5 | %Vger
OVP Debounce Time Vigs Rising M4 - 3 - us

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.

Typical values are at T,=25°C.

* BUCK7?7
APW7720
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
SUPPLY CURRENT
Consumption Current IanndPFL¥7n:ic:)C:az r?gtlysv%iLtﬁK7 is enabled, - 45 80 pA
VIN7 Shutdown Current In Shutdown Mode, Vgys=V =5V - - 1 pA
OUTPUT VOLTAGE
Vocz | Output Voltage (DSeefIael::Itta\k/JcI)étab?/eMTP Setting) - 18 - v
Operate in PWM Mode, T ,=25°C -0.6 - 0.6 %
Output Voltage Accuracy -
Operate in PWM Mode, T = -40 ~ 125°C -1.5 - 1.5 %
Line Regulation In CCM, Vgs=3.5V ~ 5.5V -0.5 - 0.5 %
Load Regulation In CCM, Vpe;=1.8V, Ipe;=0A ~ 2A Nore4) -0.3 - 0.3 %
FB7 Input Resistance - 150 - kQ
PWM FREQUENCY SETTING
fsw Switching Frequency Default Setting - 1000 - kHz
Switching Frequency Tolerance -10 - 10 %
ton_win Minimum On Time (Note 4) - 50 - ns
tore v | Minimum Off Time (Note ) - 85 - ns
ENABLE DELAY TIME
Enable Delay Time - | 250 | - us
OUTPUT RAMP UP
Ramp Up Time Setting Range iﬁlzeocf?:]: ??n?ﬂpsiesm;?ns (Typical) 0.5 - 2 ms
¢ Ramp Up Time T,=25°C 0.9xtry - 1. 1xtry ms
R Ramp Up Time T,=-40 ~ 125°C 0.8xtry - 1.2xtey | ms
OUTPUT RAMP DOWN or OUTPUT DISCHARGE (Selectable by MTP Setting)
Ramp Down Time Setting Range tSFa:LeO??nE: ?%?KPS?T?SHI;%S (Typical) 0.5 - 2 ms
Ramp Down Time T,=25°C 0.9xtrp - 1. 1xtzp ms
o Ramp Down Time T,= 40 ~ 125°C 0.8xtrp - 1.2xtep | mMs
Output Discharge Resistor (Optional) - 100 - Q

Note 4: Guarantee by design, not production test.
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APW?7720

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over Vgys=5V=V xx, Vinioo2=5V, Vinooi=1.8VY, V=5V and T,= -40 to 105°C.

Typical values are at T,=25°C.

* BUCK?7
APW7720
Symbol Parameter Test Condition - Unit
Min. | Typ. | Max.
POWER MOSFET
) ) ) loc=1A, T,=25°C - 27 30 mQ
Rosion ns7 | High-Side MOSFET ON Resistance
- loc7=1A, T,= -40 ~ 125°C - - 39 mQ
) ) loc=1A, T,=25°C - 175 19.5 mQ
Rosiony ts7 | Low-Side MOSFET ON Resistance
. loc7=1A, T,= -40 ~ 125°C - - 255 mQ
High Side Mos Leakage Current Veys=Viny=5.5V, V=0V, T,=25°C - - 1 pA
. V x7=5.5V, Vgys=V\7=5.5V, No Shutdown,
Low Side Mos Leakage Current No Switching, T,=25°C - - 1 pA
Dead Time locr=2A, V5, Rising "% - 10 - ns
Dead Time locr=2A, V.4, Falling ™¢* - 10 - ns
ZERO CORSS DETECTION
Vyer Zero Cross Comparator Offset Vano - Vixr Voltage -5 | 0 | 5 mV
INTERNAL POWER GOOD INDICATOR
Internal PG_DC7 Output Voltage Rising 87.5 92.5 97.5 %VRer
Internal PG_DC7 Hysteresis - 60 - mV
Internal PG_DC7 High to Low o o (Note 4)
Debounce Time 95%Vger t0 80%Vrer - 20 - us
PROTECTION
T,=25°C 34 4 4.6 A
HS OCP Level
T,=-40 ~ 125°C 3.1 - - A
T,=25°C 2.55 3 3.45 A
LS OCP Level
T,=-40 ~ 125°C 2.3 - - A
Output Voltage UVP 60 65 70 %VRer
UVP Debounce Time V¢g7 Falling M¢? - 5 - us
Output Voltgae OVP 107.5 112.5 117.5 | %Vger
OVP Debounce Time V¢g7 Rising M4 - 3 - us

Note 4: Guarantee by design, not production test.
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APW?7720

Pin Description

NO. PIN NAME DESCRIPTION
1,14, NC NC pins for improved solder joint reliability.
27,40
2 LS1_EN |[Logic output pin for enable signal control.
3 FB4 BUCK4 output voltage feedback pin.
4 VING BUCK4 PWM converter input pin. . .
If BUCK4 is not used, VIN4 cannot be left floating and must be connected to the VSYS pin.
5 LX4 BUCKA4 switch node. Connect to external inductor for output LC filter.
6 PGND4 |Power ground for BUCK4.
7 PGND2 |Power ground for BUCK2.
8 LX2 BUCK?2 switch node. Connect to external inductor for output LC filter.
9 VIN2 BUCK2 PWM converter input pin. . .
If BUCK2 is not used, VIN2 cannot be left floating and must be connected to the VSYS pin.
10 FB2 BUCK?2 output voltage feedback pin.
11 /INT The PMIC'’s active-low interrupt pin is an open-drain output and must be pulled up with a 10kQ resistor.
12 LDO5 |LDOS5 output pin. The pin voltage is adjustable by I°C.
13 LDO3 |LDO3 output pin. The pin voltage can be adjusted via the LDO3SEL pin or I°C.
15 LDO2 |LDO2 output pin. The pin voltage can be adjusted via the LDO2SEL pin or I°C.

LDO2, 3, 5 input pin. If LDO2, LDO3, and LDO5 are not used, VINLDO2 cannot be left floating and must be
connected to the VSYS pin.

17 FB6 BUCKG® output voltage feedback pin.
BUCK6 PWM converter input pin.

16 VINLDO2

18 VING If BUCKG® is not used, VING cannot be left floating and must be connected to the VSYS pin.

19 LX6 BUCKG® switch node. Connect to external inductor for output LC filter.

20 PGND6 |Power ground for BUCKG.

21 PGND7 |Power ground for BUCK?.

22 LX7 BUCK? switch node. Connect to external inductor for output LC filter.

23 VIN? BUCK7 PWM converter input pin. _ _
If BUCKY is not used, VIN7 cannot be left floating and must be connected to the VSYS pin.

24 FB7 BUCKTY output voltage feedback pin.

25 VINLDO1 |LDO4, 6 input pin.

26 LDO4 |LDO4 output pin. The pin voltage is adjustable by I°C.

28 LDO6 |LDO®6 output pin. The pin voltage is adjustable by I°C.

29 LS2_EN |Logic output pin for enable signal control.
30 RTCLDO |[RTCLDO output pin.

31 FB3 BUCKS output voltage feedback pin.
BUCKS3 PWM converter input pin.

32 VIN3 If BUCKS is not used, VIN3 cannot be left floating and must be connected to the VSYS pin.

33 LX3 BUCKS switch node. Connect to external inductor for output LC filter.

34 PGND3 |Power ground for BUCKS.

35 PGND1 |Power ground for BUCK1.

36 LX1 BUCK1 switch node. Connect to external inductor for output LC filter.

37 VIN1 BUCK1 PWM converter input pin. . .
If BUCK1 is not used, VIN1 cannot be left floating and must be connected to the VSYS pin.

38 FB1 BUCK1 output voltage feedback pin.

39 EN PMIC enable pin.

41 PGOOD |Power Good Indicator. Pull low when either VR output is out of regulation.

42 SDA | FI°C interface data.

43 SCL |I*C interface clock.

When the device is in off mode (power-saving mode), sending a pulse signal to the WAKEUP pin for more than

44 WAKEUP 500us will wake up the device and restart the power-up sequence.
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APW7720

Pin Description (Cont.)

NO. PIN NAME DESCRIPTION

45 VSYS |PMIC main power input pin.

46 AGND |Analog ground.

47 PGND5 |Power ground for BUCKS.

48 LX5 BUCKS switch node. Connect to external inductor for output LC filter.

49 VING BUCKS5 PWM converter input pin. . .
If BUCKS is not used, VINS cannot be left floating and must be connected to the VSYS pin.

50 FB5 BUCKS5 output voltage feedback pin.

51 LDO3SEL [LDO3 output voltage 3.3V or 1.8V selection pin.

52 LDO2SEL |LDO2 output voltage 3.3V or 1.8V selection pin.

Block Diagram

VSYS — RTC LDO VSYS UVLO & -
RTCLDO (1.8/2.5/3.3V, 10mA) VSYS OVP
[ ]
VINLDO?2 LDO2 Buck []
LDO2 Converter 1 [ ]
LDOZSEL - LDO2SEL=low >LD02=3.3V .
LDO2SEL=high >LD0O2=1.8V
VINLDO2 T
] LDO3 Buck (]
LDO3 Converter 3 [ ]
LDO3SEL - LDO3SEL=low >LD03=3.3V L]
LDO3SEL=high >LD0O3=1.8V
VINLDO2 — 1
LDO5 [ ———] LDOS Buck -
Converter 2 []
VINLDO L
UVLO r
System Power Buck B
VINLDO1 [ ] uci
LDod Eljl LDO4 Sequence & Converter 4 []
Control Logic O
VINLDO1—
LDO6 LDO6 []
Buck []
Logic Converter 5 [ ]
LS1_EN Controller 1 L]
f [ ]
Logic
]—
LS2 EN L Controller 2 Buck L
Converter 6
scL 12C Register H
SDA and MTP u
Buck []
EN Converter 7 [ ]
PGOOD Input/Output (]
JINT Controller
WAKEUP Temperature Alarm
&
Watchdog Thermal Shutdown
Timer
{T
AGND

VSYS

VIN1
LX1
PGND1
FB1

VIN3
LX3
PGND3
FB3

VIN2
LX2
PGND2
FB2

VIN4
LX4
PGND4
FB4

VINS
LX5
PGND5
FB5

VING
LX6
PGND6
FB6

VIN7
LX7
PGND7
FB7
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Typical Application Circuit

EN [
WAKEUP >
LDO2SEL [
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o
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Vsys=5V
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0Q

|||—|

Figure 1. BUCK1, 3 for 1-Phase Active Configuration

Note 5: If any of BUCK1~7 is not used, any pin of VIN1~7 cannot be left floating and must be connected to the VSYS pin.
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Typical Application Circuit (Cont.)

EN >
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Figure 2. BUCK1, 3 for 2-Phase Active Configuration

Note 5: If any of BUCK1~7 is not used, any pin of VIN1~7 cannot be left floating and must be connected to the VSYS pin.
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APW?7720

Typical Application Circuit (Cont.)

APW7720
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Figure 3. 2-Phase Active Configuration for VSYS at 3.3V

Note 5: If any of BUCK1~7 is not used, any pin of VIN1~7 cannot be left floating and must be connected to the VSYS pin.
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APW7720

Typical Application Circuit (Cont.)

Table 1. APW7720-00/01 Operating Condition (Vsys=5V)

Symbol Parameter BUCK1, 3 BUCK2 BUCK4 BUCKS5 BUCK6 BUCK?7
Vinir BUCKXx Input Voltage Vevs Vevs Vevs Vevs Vsvs Vsvs
Y/ BUCKXx Output Voltage 0.75V 1.8V 1.05V 0.551V 3.3V 1.8V

fsw Switching Frequency 750kHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO LDO2, 3 LDO4 LDOS5 oos | L3LEN

Vipont-2 LDOx Inputt Voltage N/A Vsvys Voer Vsys Voer N/A

Vip02-61 LDO2, 3_SEL=H, 1.8V

VA LDOx Output Voltage 1.8V LDO2, 3_SEL=L, 3.3V 1.2V 1.8V 0.8V N/A

\\//LSW—EN’ LSx_EN Pull High Voltage N/A N/A N/A N/A N/A 1.8V

LS2_EN
Table 2. APW7720-02 Operating Condition (Vsys=5V)

Symbol Parameter BUCK1, 3 BUCK2 BUCK4 BUCK5 BUCK®6 BUCK7
Vini-7 BUCKXx Input Voltage Vsys Vsys Vsys Vsys Vsys Vsys
Y/ BUCKXx Output Voltage 0.75V 1.8V 1.05V 0.551V 3.3V 1.8V

fsw Switching Frequency 750kHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO LDO2, 3 LDO4 LDOS oos | LSLEN

Viboint-2 LDOx Inputt Voltage N/A Vsvs Voer Vsvys Voer N/A

Vip02-61 LDO2, 3_SEL=H, 1.8V

Verowoe LDOx Output Voltage 1.8V LDO2, 3_SEL=L, 3.3V 1.2V 1.8V 0.8V N/A

\\//LS*—EN’ LSx_EN Pull High Voltage N/A N/A N/A N/A N/A 1.8V

LS2_EN
Table 3. APW7720-03 Operating Condition (Vsys=5V)

Symbol Parameter BUCK1, 3 BUCK2 BUCK4 BUCKS5 BUCK6 BUCK?7
Vini-7 BUCKX Input Voltage Vsys Vsys Vsys Vsys Vsys Vsys
Y/ BUCKXx Output Voltage 0.75V 1.8V 1.05V 0.551Vv 3.3V 1.8V

fow Switching Frequency 750kHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO LDO2, 3 LDO4 LDOS5 oos | LSLEN

Vioont-2 LDOx Inputt Voltage N/A Vsys Voer Vsvys Vocr N/A

Vip02-6: LDO2, 3_SEL=H, 1.8V

Verowoe LDOx Output Voltage 1.8V LDO2, 3_SEL=L, 3.3V 1.2V 1.8V 0.8V N/A

Visien | LSx_EN Pull High Voltage N/A N/A N/A N/A N/A 1.8V

Table 4. APW7720-04 Operating Condition (Vsys=5V)

Symbol Parameter BUCK1 BUCK3 BUCK2 BUCK4 BUCKS5 BUCK6 BUCK?7
Vini-7 BUCKX Input Voltage Vsvs Vsvs Vsys Vsvs Vsvs Vsvs Vsvs
Voci-7 BUCKXx Output Voltage 0.875V 0.875V 1.8V 1.1V 0.551V 3.3V 1.2v

faw Switching Frequency 1MHz 1MHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO | LDO2 | LDO3 LDO4 LDOS5 oos | LSLEN

V\pomi~2 LDOx Inputt Voltage N/A Vsvs Vsvs Vsys Vsys Vsys N/A

://LDOZ"G’ LDOx Output Voltage 3.3V 1.8V 3.3V 0.6V 2.5V 1.2V N/A
RTCLDO

\\//LSW—EN‘ LSx_EN Pull High Voltage N/A N/A N/A N/A N/A N/A 1.8V
LS2_EN

. ____________________________________________________________________________________________________________________________]
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Typical Application Circuit (Cont.)

Table 5. APW7720-05 Operating Condition (Vgys=5V)

Symbol Parameter BUCK1, 3 BUCK2 BUCK4 BUCKS5 BUCK6 BUCK?7
Vinir BUCKXx Input Voltage Vevs Vevs Vevs Vevs Vsvs Vsvs
Vpei-7 BUCKXx Output Voltage 0.75V 1.8V 1.05V 0.50Vv 3.3V 1.8V

fsw Switching Frequency 750kHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO LDO2, 3 LDO4 LDOS5 oos | L3LEN

V. bomi~2 LDOx Inputt Voltage N/A Vsvs Voer Vsys Voer N/A

Vibo2-65 LDO2, 3_SEL=H, 1.8V

VA LDOx Output Voltage 1.8V LDO2, 3_SEL=L, 3.3V 1.2V 1.8V 0.8V N/A

\\//LS*—E”’ LSx_EN Pull High Voltage N/A N/A N/A N/A N/A 1.8V
LS2_EN

Table 6. APW7720-06 Operating Condition (Vsys=5V)

Symbol Parameter BUCK1 BUCK2 BUCK3 BUCK4 BUCK5 BUCK®6 BUCK7
Vini-7 BUCKX Input Voltage Vsys Vsys Vsys Vsys Vsys Vsys Vsys
Vici-7 BUCKXx Output Voltage 0.75V 3.3v 1.05V 0.85V 0.50V 1.8V 1.8V

faw Switching Frequency 1MHz 1MHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO | LDO2 | LDO3 LDO4 LDOS oos | LSEN

V\bomi~2 LDOx Inputt Voltage N/A Vsvs Vsvs Vocs Vsys Vocs N/A

://LDOZ"G’ LDOx Output Voltage 1.8V 3.3V 1.8V 0.8V 1.8V 1.2V N/A
RTCLDO

\\//LS‘—EN‘ LSx_EN Pull High Voltage N/A N/A N/A N/A N/A N/A 1.8V
LS2_EN

Table 7. APW7720-07 Operating Condition (Vsys=5V)

Symbol Parameter BUCK1 BUCK2 BUCK3 BUCK4 BUCK5 BUCK®6 BUCK7
Vini-7 BUCKX Input Voltage Vsvs Vsvs Vsvs Vsvs Vsvs Vsvs Vsvs
Vici-7 BUCKXx Output Voltage 0.75V 1.2V 1.1V 1.05V 0.55V 3.3V 1.8V

fsw Switching Frequency 1MHz 1MHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO | LDO2 | LDO3 LDO4 LDOS oo | LSLEN

Viboini-2 LDOXx Inputt Voltage N/A NC NC Voer NC Voer N/A

Viooz-e LDOx Output Voltage 1.8V N/A N/A 0.8V N/A 1.2v N/A

VRTCLDO

\\//LS‘—EN‘ LSx_EN Pull High Voltage N/A N/A N/A N/A N/A N/A 1.8V
LS2_EN

Table 8. APW7720-08 Operating Condition (Vsys=5V)

Symbol Parameter BUCK1 BUCK2 BUCK3 BUCK4 BUCK5 BUCK®6 BUCK7
Vini-7 BUCKX Input Voltage Vavs Vavs Vavs Vavs Vavs Vavs Vavs
Voci-7 BUCKXx Output Voltage 0.75V 1.8V 0.8V 1.05V 0.50V 3.3V 1.8V

fsw Switching Frequency 1MHz 1MHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO | LDO2 | LDO3 LDO4 LDOS oo | LSS

V\ bomi~2 LDOx Inputt Voltage N/A Vsvs Vsvs Voer Vsys Voer N/A

Viboz-6s LDO2, 3_SEL=H, 1.8V

Voo LDOx Output Voltage 1.8V LDO2, 3_SEL=L, 3.3V 0.8V 1.8V 0.8V N/A

\\//LS‘—EN‘ LSx_EN Pull High Voltage N/A N/A N/A N/A N/A N/A 1.8V
LS2_EN
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APW7720

Typical Application Circuit (Cont.)

Table 9. APW7720-09 Operating Condition: 3.3V Vg, Support (when each VDC2/6/7 and LDO2/3/5 < 2.5V)

Symbol Parameter BUCK1, 3 BUCK2 BUCK4 BUCKS5 BUCK6 BUCK?7
Vinir BUCKXx Input Voltage Vevs Vevs Vevs Vevs Vsvs Vsvs
Y/ BUCKXx Output Voltage 0.75V 1.2V 0.75V 0.55Vv 1.05V 1.8V

fsw Switching Frequency 750kHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO LDO2, 3 LDO4 LDOS5 oos | L3LEN

Vipont-2 LDOx Inputt Voltage N/A - Voer Vsys Voer N/A

Viooz-s: LDOx Output Voltage 1.8V - 0.8V 1.8V 0.8V N/A

VRTCLDO

\\//LS*—E”’ LSx_EN Pull High Voltage N/A N/A N/A N/A N/A 1.8V

LS2_EN
Table 10. APW7720-10 Operating Condition (Vgy,s=5V)

Symbol Parameter BUCK1, 3 BUCK2 BUCK4 BUCKS5 BUCK6 BUCK?7
Vini-7 BUCKXx Input Voltage Vsys Vsys Vsys Vsys Vsys Vsys
Y/ BUCKXx Output Voltage 0.7V 1.05V 0.7V 0.50V 1.2v 1.8V

fsw Switching Frequency 750kHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO LDO2, 3 LDO4 LDOS oos | LSLEN

Viboint-2 LDOx Inputt Voltage N/A - Voer Vsvys Voer N/A

Viooz-s, LDOx Output Voltage 3.3V - 0.8V 1.8V 0.7V N/A

VRTCLDO

\\//LS*—E”’ LSx_EN Pull High Voltage N/A N/A N/A N/A N/A 3.3V
LS2_EN

Table 11. APW7720-11 Operating Condition (Vg,s=5V)

Symbol Parameter BUCK1, 3 BUCK2 BUCK4 BUCKS5 BUCK6 BUCK?7
Vini-7 BUCKX Input Voltage Vsys Vsys Vsys Vsys Vsys Vsys
Y/ BUCKXx Output Voltage 0.75V 1.8V 1.1V 0.60V 3.3V 1.8V

fow Switching Frequency 750kHz 1MHz 1MHz 1MHz 1MHz 1MHz

Symbol Parameter RTCLDO LDO2, 3 LDO4 LDOS5 oos | LSLEN

Vbomi~2 LDOx Inputt Voltage N/A Vsys Voer Vsys Voer N/A

Vipoz-s» LDO2, 3_SEL=H, 1.8V

Verowoe LDOx Output Voltage 1.8V LDO2, 3_SEL=L, 3.3V 1.2V 1.8V 0.8V N/A

\\//"SLEN’ LSx_EN Pull High Voltage N/A N/A N/A N/A N/A 1.8V
LS2_EN

Table 12. APW7720-00/01/02/03/04/05/06/08/10 Reference BOM (Vgys=5V)
Part Value Description Part Number Manufacturer
Csvs: Crooz Croon Croos 2.2uF | Ceramic Cap., 10V, X7R GRM188R71A225KE15J Murata or Generic
CLDOS: CLDO6
Cini-7 22uF Ceramic Cap., 10V, X7R GRM21BZ71A226ME15L Murataor Generic
C,, C; Cs 1uF Ceramic Cap., 10V, X6S GRMO033C81A105MEOQ5D Murataor Generic
Coci7 22uF Ceramic Cap., 6.3V, X6S GRM21BC80J226ME51L Murataor Generic
Cinoots Cinwpoz, Crrc 1uF Ceramic Cap., 10V, X6S GRM185C81A105KE36D Murataor Generic
Inductor, Irms 18.4A (Typ.), 5 .
L, L 0.47uH Isat 26A (Typ.), DCR 4.13m¢ (Max.) TUP0531W-R47M 3L or Generic
Inductor, Irms 4.5A (Typ.), . .
L, Ls, Ls, Lg, L7 1uH Isat 7.6A (Typ.), DCR 24m0 (Max.) LHP322520-1R0M 3L or Generic
Ry 10kQ Film Res., 1% - Generic
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APW7720

Typical Application Circuit (Cont.)

Table 13. APW7720-00 Power-On Sequence (Supports Self-Refresh Mode) %7 ®

Time | Idle | Time | Idle Time Idle Time Idle | Time | Idle | Time | Idle | Time | Idle Time Idle [PGOOD
Slot [ Time | Slot | Time| Slot | Time Slot |Time | Slot | Time | Slot | Time | Slot | Time Slot | Time | Delay
0 0 1 1 2 2 3 3 4 4 5 5 6 6 7 7 Time
BUCKS, BB%CC’S; BUCKG,
LDO5| 10ms |BUCK4| 10ms | BUCK?7, | 10ms 10ms |[LDO6| 10ms [LDO4| 10ms [BUCK2| 10ms| LDO2, |0.2ms| 10ms
LS1_EN (2-phase), LDO3
- LS2_EN
Table 14. APW7720-01 Power-On Sequence (No Self-Refresh Mode Supported) M&7®
Time Slot Idle Time Time Slot Idle Time Time Slot Idle Time Time Slot Idle Time PGOOD
0 0 1 1 2 2 3 3 Delay Time
BUCKA4,
BB%%’EJ BUCK2, BUCKS, BUCKG,
(2-Phase) 10ms BUCK?7, 10ms LS1_EN, 10ms LDO2, 0.2ms 10ms
LS2 EN ’ LDO5 LDO4, LDO3
— LDO6
Table 15. APW7720-02 Power-On Sequence (No Self-Refresh Mode Supported) "% "%
Time Slot Idle Time Time Slot Idle Time Time Slot Idle Time PGOOD
0 0 1 1 2 2 Delay Time
LS1_EN, BUCK2, BUCK4, LS2_EN,
BUCK1+ 10ms BUCKS, BUCK?7, 10ms BUCKa®, 0.2ms 10ms
BUCK3 LDO4, LDOS5, LDO2, ’
(2-Phase) LDO6 LDO3
Table 16. APW7720-03 Power-On Sequence (No Self-Refresh Mode Supported) "°%"®
. . . . . . . . . . PGOOD
Time Slot | Idle Time | Time Slot | Idle Time | Time Slot | Idle Time | Time Slot | Idle Time | Time Slot | Idle Time
Delay
0 0 1 1 2 2 3 3 4 4 X
Time
E?J%}Eﬁ BUCK2, BUCKS, BL%COZS’
10ms BUCK?7, 10ms BUCK4 2ms LDO4, 10ms ’ 0.2ms 10ms
BUCK3 LDO5 LDO6 LDO3,
(2-Phase) LS2_EN
Table 17. APW7720-04 Power-On Sequence ™
Time | Idle | Time | Idle | Time | Idle | Time | Idle | Time | Idle | Time | Idle | Time | Idle | Time | Idle [PGOOD
Slot |Time| Slot |Time| Slot | Time| Slot [Time| Slot |Time| Slot |Time| Slot |Time| Slot |Time| Delay
0 0 1 1 2 2 3 3 4 4 5 5 6 6 7 7 Time
BUCK2 BUCKT, BUCK4 BUCK5 LS1_EN
LDO3 0.2ms B|_UDCOK§ 0.2ms|{LDO5|0.2ms BUCK7 0.2ms LDO4 0.2ms|LS2_EN| 2ms |BUCK6| 2ms LDO2 0.2ms| 1ms
Table 18. APW7720-04 Power-Off Sequence ™°*®
Time Slot| Idle Time | Time Slot| Idle Time | Time Slot|Idle Time | Time Slot | Idle Time | Time Slot| Idle Time | Time Slot| Idle Time
0 0 1 1 2 2 3 3 4 4 5 5
LS1_EN BUCK4
— ’ BUCK2
LS2_EN, BUCKS, BUCK1, ’
Empty 0.2ms BUCKG, 0.2ms BUCK?. 0.2ms LDO5S 0.2ms BUCK3 0.2ms LLDD(())% 0.2ms
LDO2 LDO4

Note 6: The LDOx enable delay time is approximately 360us, and the LDO soft-start slew rate is 8mV/ps.
The BUCKX enable delay time is approximately 250pus.

Note 7: The power-off sequence is the reverse of the power-on sequence.

Note 8: During the VSYS power-off condition, all voltage regulators (VRs) shut down simultaneously. Each output rail is discharged
through its corresponding discharge resistor. As a result, the configured power-off sequence is not executed.
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APW7720

Typical Application Circuit (Cont.)

Table 19. APW7720-05/11 Power-On Sequence (No Self-Refresh Mode Supported) "™ ®

Time Slot | Idle Time | Time Slot | Idle Time | Time Slot | Idle Time | Time Slot | Idle Time | Time Slot | Idle Time RGOOD
Delay
0 0 1 1 2 2 3 3 4 4 ¥
Time
LS1_EN,
LS2_EN, BUCKS,
BUCK1+ LDO4, BUCK?2, BUCKS®,
BUCK7 0.2ms BUCK3 10ms LDO5 10ms BUCK4 10ms LDO2, 0.2ms 10ms
(2-Phase), LDO3
LDO6
Table 20. APW7720-06 Power-On Sequence (No Self-Refresh Mode Supported) M&7®
. . . . . . . . . . PGOOD
Time Slot | Idle Time | Time Slot | Idle Time | Time Slot | Idle Time | Time Slot | Idle Time | Time Slot | Idle Time
Delay
0 0 1 1 2 2 3 3 4 4 "
Time
BUCK, Lféb'%“’ BUCK3,
BUCK4, 10ms Empty 10ms ’ 10ms Empty 10ms BUCKS, 0.2ms 40ms
LDO4,
LS2_EN BUCK?7,
— LDOS5,
Table 21. APW7720-07 Power-On Sequence (No Self-Refresh Mode Supported) M%7 ®
Time Idle Time Idle Time Idle Time Idle Time Idle Time Idle Time Idle |PGOOD
Slot Time Slot Time Slot Time Slot Time Slot Time Slot Time Slot Time | Delay
0 0 1 1 2 2 3 3 4 4 5 5 6 6 Time
BUCKA4,
BUCKS,
BUCK1| 10ms [BUCK7,| 10ms |BUCK3| 0.2ms |BUCK6| 10ms [LS1_EN| 0.2ms [LS2_EN| 0.2ms [BUCK2| 0.2ms | 10ms
LDO4,
LDO6
Table 22. APW7720-08 Power-On Sequence (No Self-Refresh Mode Supported) "% " ®
Time Idle Time Idle Time Idle Time Idle Time Idle Time Idle PGOOD
Slot Time Slot Time Slot Time Slot Time Slot Time Slot Time Delay
0 0 1 1 2 2 3 3 4 4 5 5 Time
LS1_EN LS2 EN
_EN, —— " BUCK®6
BUCK1, BUCK2, BUCKA4, ’
BUCK7 | 0.2ms LDO4, 10ms Empty 10ms BUCK3, 10ms BUCKS5 10ms LLDD%% 0.2ms 20ms
LDO6 LDO5
Table 23. APW7720-09 Power-On Sequence (No Self-Refresh Mode Supported) "°%"®
Time Slot Idle Time Time Slot Idle Time Time Slot Idle Time Time Slot Idle Time PGOOD
0 0 1 1 2 2 3 3 Delay Time
BUCK1+ BUCK3 BUCK2,
(2-Phase), BUCKS5,
BUCK7 0.2ms BUCK4, LS1 EN, 10ms BUCKG, 10ms LS2_EN 2ms 10ms
LDO4, LDO6 LDO5

Note 6: The LDOx enable delay time is approximately 360us, and the LDO soft-start slew rate is 8mV/ps.
The BUCKX enable delay time is approximately 250pus.
Note 7: The power-off sequence is the reverse of the power-on sequence.
Note 8: During the VSYS power-off condition, all voltage regulators (VRs) shut down simultaneously. Each output rail is discharged
through its corresponding discharge resistor. As a result, the configured power-off sequence is not executed.
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APW7720

Typical Application Circuit (Cont.)

Table 24. APW7720-10 Power-On Sequence (No Self-Refresh Mode Supported) "°%"®

Time Slot Idle Time Time Slot Idle Time Time Slot Idle Time Time Slot Idle Time PGOOD
0 0 1 1 2 2 3 3 Delay Time
BUCK1+ BUCK3 BUCKGS, BUCKS,
(2-Phase), BUCK2,
10ms LDO4, 10ms 10ms LDO2, 0.2ms 10ms
BUCK4, LS1_EN, LDO5 BUCK7 LDO3
LS2_EN, LDO6

Note 6: The LDOx enable delay time is approximately 360us, and the LDO soft-start slew rate is 8mV/ps.
The BUCKXx enable delay time is approximately 250us.

Note 7: The power-off sequence is the reverse of the power-on sequence.

Note 8: During the VSYS power-off condition, all voltage regulators (VRs) shut down simultaneously. Each output rail is discharged
through its corresponding discharge resistor. As a result, the configured power-off sequence is not executed.
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APW7720

Timing Chart

APW7720-00 Power On Sequence

/

RTCLDO N

VSYS
| — MTP register loading

WAKEUP Ignore

EN v Power On Idle Time 0

tdo td1 td2 td3 td4 td5 td6 td7 :
LDO Enable Delay Time, to 100  { Time | _on i Time on i Time i _on iTime i _on iTime i _on iTime | _oN i Time i _on i Time i _on PGOOD Delay Time, teg

Slot 1 g—i Slot 2 k— Slot 3 k——3 Siot 44— Slot 55— Slot 6K—; Slot 7 < >

LDO5

BUCK Enable Delay Time, tp

BUCK4

BUCKS5

LS1_EN

BUCK?7

BUCK1,3

LS2_EN

LDO6

LDO4

BUCK2

BUCK6

LDO2

LDO3

PGOOD Hi-z

/INT
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APW7720

Timing Chart (Cont.)

APW7720-00 Power Off Sequence in Normal Operation

V8Ys

RTCLDO

After the power-down sequence is complete, the

Power Off Idle Time 0 / all registers are cleared to their default values.

EN

tdo td1 i Time Slot 2 i Time Slot 3; td4 td5 td6é | Time Slot 7
Time i _off i Time | _off td2_off td3_off Time | _Off i Time | _Off iTimei _off td7_off
Slot 04— Slot 1 Slot4 & Slot 5 Slot 6

LDO5

BUCK4

BUCKS5

LS1_EN

BUCK?7

BUCK1,3

LS2_EN

LDO6

LDO4

BUCK2

BUCK6

LDO2

LDO3

PGOOD

/INT
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APW7720

Timing Chart (Cont.)

APW7720-03 Power On Sequence

VSYS
MTP register loading

/|

RTCLDO

WAKEUP Ignore

EN

( Power On Idle Time 0

td0 td1 td2 td3 td4 :

¢ Time | _on | Time | _oni Time i _on {Time { _on i Time | _on ;| PGOOD Delay Time, trq

DBUCK =} Slot 0 &k—i Slot 1 «—>i Slot2 k— Slot 3k——i Siot 4 <
N

BUCK Enable Delay Time,

BUCK1,3 tr

>_BUCK

BUCK2

BUCK7

LDO Enable Delay Time, to_1oo
P i€y

to_suck

LDO5 —>

BUCK4

BUCK5

LDO4

LDO6

to_suck

BUCK6

LDO2

LDO3

PGOOD Hi-z

/INT

The off mode command is ignored.
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APW7720

Timing Chart (Cont.)

APW7720-03 Power Off Sequence in Normal Operation

V8Ys

RTCLDO

WAKEUP
/\A After the power-down sequence is complete, the
i all registers are cleared to their default values

EN Power Off Idle Time 0

v

td0 td1 td2 td3 td4

Time o Time —off Time off Time off Til off
N s PN CsiTime i~

Slot 0 Slot 1 Slot 2 Slot 3 Slot 4

BUCK1,3

LDO5

BUCK2

BUCK?7

BUCK4

LDO6

LDO4

BUCKS5

BUCK6

LDO2

LDO3

PGOOD

/INT
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APW7720

Timing Chart (Cont.)

VSYS UVLO Shutdown Sequence

VSYS

RTCLDO

EN

LDO5

BUCK4

BUCK5

LS1_EN

BUCK?7

BUCK1,3

LS2_EN

LDO6

LDO4

BUCK2

y
BUCK® \

LDO2

LDO3

PGOOD

/INT
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APW7720

Timing Chart (Cont.)

APW7720-00 SR Mode Entry Power Sequence (with BUCK4 and LDO5 Enabled)

VSYS

RTCLDO Off Mode enable bit =1

WAKEUP B

EN

td0 td1 | Time Slot2 ; Time Slot 3 td4 td5 td6 td7
Time | _off i Time | _off td2_off td3_off Time | _Off iTimei _off _off _off

Slot 0 &> Slot 1 Slot 4 lot 51— —> >

LDO5

BUCK4

BUCKS5

LS1_EN

BUCK7

BUCK1,3

LS2_EN

LDO6

LDO4

BUCK2

BUCK6

LDO2

LDO3

PGOOD

/INT
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APW7720

Timing Chart (Cont.)

APW7720-00 SR Mode Exit Power Sequence

V8YS

RTCLDO The pulse signal duration shall exceed the WAKEUP deglitch time.

< >

WAKEUP (B

EN

tdo td1 td2 td3 td4 td5 td6 td7

i on i on . on N on on on on on
;I‘g]teo ;:361 ~ iTime{~" iTime{ =" iTimei~ iTime Time Time i ~
(Skip) H(Skip) &—> Slot 2 Slot 3¢ Slot 45— Slot 56— Slot 6X—; Slot 74—

LDOS

BUCK4 BUCK Enable Delay Time, tp_guck
— ) i—

BUCKS

LS1_EN

BUCK7

BUCK1,3

LS2_EN

LDO Enable Delay Time, tp

LDO6

LDO4

BUCK2

BUCK®6

LDO2

LDO3 PGOOD Delay Time

< >
< »

PGOOD

/INT
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APW7720

Timing Chart (Cont.)

APW7720-00 VR Fault Sequence (Auto-Reboot Mode)

VsYs

RTCLDO

Only power good status registers 0x07~0x08 and fault
status registers 0x09~0x0C are automatically cleared to
default values.

EN /
Re-execute the power-up sequence

tdo td1 | Time Slot 2 Time Slot 3 td4 td5 td6 | Time Slot 7 (Latch_Off Bit=0)
Time { _off i Time | _off td2_off td3_off Time off | Time i _Off | Time | _off td7_off
Slot 0&— Slot 1 Slot4 £ Slot 55— Slot 6 < > < >
Auto re-boot wait time
(Latch_Off Bit=0)

WAKEUP

LDO5

BUCK4 Power On Sequence

BUCK5

LS1_EN

BUCK7 A fault event occurred on the BUCK1 converter.

v

BUCK1,3

LS2_EN

LDO6

LDO4

BUCK2

BUCK®6

LDO2

LDO3

PGOOD

/INT
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APW7720

Timing Chart (Cont.)

APW7720-00 VR Fault Sequence (Latch Off Mode)

After the power-down sequence is complete, the all registers will not
VSYS / be cleared to their default values.

Write “1” to the CLEAR bit via 12C to clear all fault status bits.

RTCLDO /

Al fault status registers (except the temperature alarm
status bit and the power good status of all VRs) must be

cleared before all VRs are powered cycled. Otherwise it
WAKEUP / will not be able to boot.

EN

Re-execute the power-up sequence
td0 td1 i Time Slot 2: Time Slot 3 td4 td5 td6 (Time Slot 7; —— (Latch_Off Bit=1)
Time i —Off | Time i _Off td2_off td3_off Time | Time § = Time | —°ff td7_off -

Slot 0¢— Slot 1 Slot4 & Slot 55— Slot 6

A

LDO5

Power On Sequence

BUCK4

BUCK5

LS1_EN

BUCK?7 A fault event occurred on the BUCK1 converter.

BUCK1,3

LS2_EN

LDO6

LDO4

BUCK2

BUCK6

LDO2

LDO3

PGOOD

/INT
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APW7720

Timing Chart (Cont.)

VSYS Over-Voltage Fault Sequence (Auto-Reboot Mode)

\ VSYS OV bit=1 L\ VSYS OV bit=1
(

VSYS voltage is greater than VSYS OVP rising threshold) (VSYS voltage is less than the VSYS OVP falling threshold)

VsYs

RTCLDO

WAKEUP

EN
Re-execute the power-up sequence
(Latch_Off Bit=0)

A4

LDOS

BUCK4 Power On Sequence

BUCKS5

LS1_EN

BUCK7

BUCK1,3

LS2_EN

LDO6

LDO4

BUCK2

BUCK6

LDO2

]

LDO3

Write “1” to the VSYSQV bit (or CLEAR bit) via 12C to clear the VSYS OV fault status bit

VSYSOQV bit=0
PGOOD

E— v ¥
Lol L L L L L L

VSYSOV bit=1
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APW7720

Timing Chart (Cont.)

VSYS Over-Voltage Fault Sequence (Latch Off Mode)

VSYS

VSYS OV bit=1
(VSYS voltage is greater than VSYS OVP rising threshold)

N

VSYS OV bit=1
(VSYS voltage is less than the VSYS OVP falling threshold)

After the power-down sequence is complete, the all registers will not be cleared
/ to their default values.

RTCLDO

Write “1” to the VSYSQV bit (or CLEAR bit) via 12C to clear the VSYS OV
fault status bit.

WAKEUP

All fault status registers (except the temperature alarm status bit and
the power good status registers) must be cleared before all VRs are
/ powered cycled. Otherwise it will not be able to boot.

EN

LDO5

BUCK4

BUCKS5

Re-execute the power-up sequence
(Latch_Off Bit=1)

A
\4

Power On Sequence

LS1_EN

BUCK?7

BUCK1,3

LS2_EN

LDO6

LDO4

BUCK2

BUCK6

LDO2

LDO3

]

PGOOD

/INT
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APW7720

Timing Chart (Cont.)

Critical Temperature Shutdown Sequence (Auto-Reboot Mode)

TDIE_CRIT bit=1
TDIE_NORMAL bit=0
TDIE_ALARM bit=1

The chip temperature is lower than the thermal shutdown threshold
TDIE_CRIT bit=1
TDIE_NORMAL bit=1

/ TDIE_ALARM bit=1

VSYS

RTCLDO

WAKEUP

EN

Re-execute the power-up sequence
(Latch_Off Bit=0)

LDO5 \

e \ Power On Sequence

BUCK5 \

LS1_EN

BUCK7 \

BUCK1,3 \

LS2_EN

LDO6 \

LDO4 \

BUCK2 \

BUCK6 \

LDO2 \

LDO3 \ When the chip temperature is lower than the temperature alarm threshold, write
“1” to the TDIE_ALARM bit and TDIE_CRIT bit (or CLEAR bit) via I12C to clear the
temperature alarm bit and critical temperature shutdown status bit —

TDIE_CRIT bit=0
PGOOD TDIE_NORMAL=1
¢ / TDIE_ALARM=0
/INT / / / / / / / / / / /
\ TDIE_CRIT bit=1

TDIE_NORMAL bit=1
TDIE_ALARM bit=1
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APW7720

Timing Chart (Cont.)

Critical Temperature Shutdown Sequence (Latch Off Mode)

" TDIE_CRIT bit=1
TDIE_CRIT bit=1 TDIE_NORMAL bit=1 i i i
— ! 1= After the power-down sequence is complete, the all registers will not be cleared
TDIE_NORMAL bit=0 TDIE ALARM bit=1 u
/ TDIE_ALARM bit=1 - \ to their default values.

When the chip temperature is lower than the temperature alarm threshold,

write “1” to the TDIE_ALARM bit and TDIE_CRIT bit (or CLEAR bit) via I12C to
VSYS / clear the temperature alarm bit and critical temperature shutdown status Bit.
RTCLDO

Al fault status registers (except the temperature alarm status bit and
the power good status registers) must be cleared before all VRs are
WAKEUP / powered cycled. Otherwise it will not be able to boot.
EN Re-execute the power-up sequence
— (Latch_Off Bit=1)

< >
LDO5 \
BUCK4 \ Power On Sequence
BUCK5 \
LS1_EN
BUCK? \
BUCK1,3 \
LS2_EN
LDO6 \
LDO4 \
BUCK2 \
BUCK6 \
LDO2 \
LDO3 \
PGOOD
/INT
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APW7720

Timing Chart (Cont.)

Auto Reboot Mode vs. Latch Off Mode Comparison Table

Operating Condition

Auto Reboot Mode

Latch Off Mode

VR Fault
(Output OVP, Output UVP)

When a VR fault occurs and the PMIC completes
the power-off sequence on its own, the PMIC will
perform an automatic reboot. At this time, the power
good status registers 0x07~0x08 and VR fault
status registers 0x09~0x0C will be automatically
cleared to the default value.

Status registers 0x07~0x0C must be manually
cleared via I°C by writing 1 to the CLEAR bit
0x13[0] or overwriting 1 to the fault bit of the status
register 0x07~0x0C.

The VR fault status registers (except the power
good status registers) must be cleared before
all VRs are powered cycled. Otherwise the PMIC
will not be able to reboot by toggling EN signal.

VSYS OVP
(Input OVP)

When the VSYS voltage falls below the VSYS OVP
falling threshold, the PMIC re-executes the power-
on sequence.

VSYS OV status bit 0xOD[3] needs to be cleared
manually via I1°C by writing 1 to the CLEAR bit
0x13[0] or overwriting 1 to VSYS OV status bit
0x0DI3].

VSYS OV status bit 0xOD[3] must be manually
cleared via I°C by writing 1 to the CLEAR bit 0x13[0]
or overwriting 1 to VSYS OV status bit 0x0D[3].

The VSYS 0OV status bit must be cleared before
all VRs are powered cycled. Otherwise the PMIC
will not be able to reboot by toggling EN signal.

Thermal Shutdown

When the junction temperature falls below the
thermal shutdown hysteresis temperature, the
PMIC re-executes the power-up sequence.
TDIE_CRIT status bit 0xOD[1] and TDIE_ALARM
status bit 0xD[2] need to be cleared manually
via I°C by writing 1 to the CLEAR bit 0x13[0] or
overwriting 1 to TDIE_CRIT status bit 0xOD[1] and
TDIE_ALARM status bit 0x0D[2].

TDIE_CRIT status bit 0x0D[1] and TDIE_ALARM
status bit 0xD[2] must be cleared manually via I°C
by writing 1 to the CLEAR bit 0x13[0] or overwriting
1 to TDIE_CRIT status bit 0xOD[1] and TDIE_
ALARM status bit 0x0D[2].

The TDIE_CRIT status bit (except the TDIE_
ALARM status bit) must be cleared before all
VRs are powered cycled. Otherwise the PMIC
will not be able to reboot by toggling EN signal.

Set EN=H to L
(no fault event occurs)

All registers are cleared to default values.

If the PMIC is performing power-off sequence but has not yet completed it, and the PMIC is re-enabled
by EN, all registers will not be cleared to their default values.

Operating Condition

When the power-off sequence is completed,
set EN from high to low

When the power-off sequence is not completed,
set EN from high to low

A fault event occurs in
auto-reboot mode

(Before the auto-reboot, set EN from H to L)
All registers are not reset to their default values.

All registers are reset to their default values.

A fault event occurs in
latch off mode

All registers are not reset to their default values.

All registers are reset to their default values.
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APW7720

I°C Programming
I?C Serial Control Interface

I’C Overview

APW7720 PMIC is a slave-only device interfacing with an I°C Host Controller supporting the following transfer modes:
Standard Mode — 100kbps, Fast Mode — 400kbps and Fast Mode Plus — 1Mbps. The APW7720 PMIC is accessed using
a 7-bit addressing scheme. The PMIC I°C slave is not allowed to stretch the clock, and must be capable of being multi-
mastered in a debug environment.

General I’C Operation

The I°C bus uses two signals; SDA (data) and SCL (clock), to communicate between integrated circuits in a system. Data
is transferred on the bus serially one bit at a time. The address and data can be transferred in byte (8-bit) format, with the
most significant bit (MSB) transferred first. In addition, each byte transferred on the bus is acknowledged by the receiving
device with an acknowledge bit. Each transfer operation begins with the master device driving a start condition on the
bus and ends with the master device driving a stop condition on the bus.

The bus uses transitions on the data pin (SDA) while the clock is high to indicate a start and stop conditions. A highto-
low transition on SDA indicates a start and a low-to-high transition indicates a stop. Normal data bit transitions must occur
within the low time of the clock period. These conditions are shown in Figure 3. The master generates the 7-bit slave
address and the R/W bit a zero indicates a transmission (WRITE), a “one” indicates a request for data (READ) to open
communication with another device and then waits for an acknowledge condition. The APW7720 holds SDA low during
the acknowledge clock period to indicate an acknowledgment. When this occurs, the master transmits the next byte of
the sequence.

Each device is addressed by a unique 7-bit slave address plus R/W bit (1 byte). All compatible devices share the same
signals via a bidirectional bus using a wired-AND connection. An external pull-up resistor must be used for the SDA and
SCL signals to set the high level for the bus.

SDA h‘ 7-Bit Slave Address %A 8-Bit Data A 8-Bit Data A (

s A

Start Stop

Figure 3. Typical I’C Sequence

There is no limit on the number of bytes that can be transmitted between start and stop conditions. When the last word
transfers, the master generates a stop condition to release the bus. A generic data transfer sequence is shown in Figure 3.
The device 7-bit address is defined as “0100100” (24h).
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APW7720

I°C Programming (Cont.)
Single-Byte Transfer

The serial control interface supports single-byte RAW operations for sub-addresses 0x00 to OxFF.

Supplying a sub-address for each sub-address transaction is referred to as random I°C addressing. The APW7720 also
supports sequential I°C addressing. For write transactions, if a sub-address is issued followed by data for that sub-
address and the 15 sub-addresses that follow, a sequential I?C write transaction has taken place, and the data for all
16 sub-addresses is successfully received by the APW7720. For I°C sequential write transactions, the subaddress then
serves as the start address, and the amount of data subsequently transmitted, before a stop or start is transmitted,
determines how many sub-addresses are written. As was true for random addressing, sequential addressing requires
that a complete set of data be transmitted. If only a partial set of data is written to the last subaddress, the data for the
last sub-address is discarded. However, all other data written is accepted; only the incomplete data is discarded.

Single-Byte Write

As shown in Figure 4, a single-byte data write transfer begins with the master device transmitting a start condition
followed by the I°C device address and the R/W bit. The R/W bit determines the direction of the data transfer. For a write
data transfer, the R/W bit will be a 0. After receiving the correct I°C device address and the R/W bit, the DAP responds
with an acknowledge bit. Next, the master transmits the address byte or bytes corresponding to the APW7720 internal
memory address being accessed. After receiving the address byte, the APW7720 again responds with an acknowledge
bit. Next, the master device transmits the data byte to be written to the memory address being accessed. After receiving
the data byte, the APW7720 again responds with an acknowledge bit. Finally, the master device transmits a stop
condition to complete the single-byte data write transfer.

Start Acknowledge Acknowledge Acknowledge

Contliition ’A\ ’A\ ’A\

\ S0200000.59.0000000,8@0000000.6W

\" \Y4 V Stop
I’C Device Address and Sub-address Data Byte Condition
Read/ Write Bit

Figure 4. Single-Byte Write Transfer

Single-Byte Read

As shown in Figure 5, a single-byte data read transfer begins with the master device transmitting a start condition followed
by the I°C device address and the R/W bit. For the data read transfer, both a write followed by a read are actually done.
Initially, a write is done to transfer the address byte or bytes of the internal memory address to be read. As a result, the R/
W bit becomes a 0. After receiving the APW7720 address and the R/W bit, APW7720 responds with an acknowledge bit.
In addition, after sending the internal memory address byte or bytes, the master device transmits another start condition
followed by the APW7720 address and the R/W bit again. This time the RAW bit becomes a 1, indicating a read transfer.
After receiving the address and the R/W bit, the APW7720 again responds with an acknowledge bit. Next, the APW7720
transmits the data byte from the memory address being read. After receiving the data byte, the master device transmits a
not acknowledge followed by a stop condition to complete the single byte data read transfer.

Start

o Acknowledge Acknowledge Acknowledge Not Acknowledge
Concljmon

Repea‘t Start
Condition

I°C Device deress and Dat! Byte Condition
Read/ Write Bit

I’C Device deress and Sub-avddress
Read/ Write Bit

Figure 5. Single-Byte Read Transfer
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APW7720

I°C Programming (Cont.)

Symbol Parameter APWTT20 Unit
Min. | Typ. | Max.
I°C INTERFACE AC CHARACTERISTICS ™

Standard Mode - - 100 kHz

foscL SCL Clock Frequency Fast Mode - - 400 kHz
Fast Mode Plus - - 1000 kHz

Standard Mode 4000 - - ns

thien Clock High Pulse Width Time Fast Mode 600 - - ns
Fast Mode Plus 260 - - ns

Standard Mode 4700 - - ns

tLow Clock Low Pulse Width Time Fast Mode 1300 - - ns
Fast Mode Plus 500 - - ns

Standard Mode - - 1000 ns

tr Rise Time of I°C SDA/SCL Fast Mode - - 300 ns
Fast Mode Plus - - 120 ns

Standard Mode - - 300 ns

te Fall Time of I°C SDA/SCL Fast Mode - - 300 ns
Fast Mode Plus - - 120 ns

Standard Mode - - 50 ns

tsp Pulse Width of Suppressed Spike Fast Mode - - 50 ns
Fast Mode Plus - - 50 ns

Standard Mode - - 400 pF

Cs Single Bus Line Capacitance Fast Mode - - 400 pF
Fast Mode Plus - - 550 pF

Standard Mode 250 - - ns

tsu-par Data in Setup Time Fast Mode 100 - - ns
Fast Mode Plus 50 - - ns

Standard Mode 0 - - ns

thooar Data Hold Time Fast Mode 0 - - ns
Fast Mode Plus 0 - - ns

. Standard Mode 4700 - - ns

tsu:sTa gte;;pcgrr? deitifc?; (Repeated) Fast Mode 600 - - ns
Fast Mode Plus 260 - - ns

' Standard Mode 4000 - - ns

tho:sTa ggi 'gglnedift?gr(]Repeated) Fast Mode 600 - - ns
Fast Mode Plus 260 - - ns

Standard Mode 4000 - - ns

tsu:sto Stop Condition Setup Time Fast Mode 600 - - ns
Fast Mode Plus 260 - - ns

_ B Standard Mode 4700 - - ns

tour L‘gj gtztr"t"‘éeo';‘;thO”d't'on and Fast Mode 1300 | - ; ns
Fast Mode Plus 500 - - ns

trimeour '?ilrl':elgijet ;;Séﬁ;g:j;ﬁg:g Detect Clock Input Low Time - 50 - ms

Note 4: Guarantee by design, not production test.
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I°C Programming (Cont.)

Timing Diagram

I L N PR >t <« M |— |

12C CLK VIH—I—l—l—I— - [ A1 —

il || +\|+4 1'/ I\ A/

S ! Rt N g

| | | HD:STA HD:DAT SU:DAT SU:STA | | SU:ST |

Loyt T / \ . | ) v . | o

I°C DATA :’/': /| 7 VAN ¢ A
e ' .

| | | |

'
I
’A \ 7 7 |

S

\

|

Figure 6: I°C Common AC Specification
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APW7720

Register Map

Key: Gray=Read Only; Green=Write-1-to-Clear; Yellow=Write Only

ADDRESS|REGISTERNAME/[RW| D7 | b6 | bps | o4 | o3 | b2 | b1t | Do DEFAULT
0x00 | VENDOR RSVD | - VENDOR_RSVD 00
OFF_ OFF_ OFF_ OFF_ OFF_ OFF_ OFF_
OFF_ | MODE_ | MODE_ | MODE_ | MODE_ | MODE_ | MODE_ | MODE_
0x02  [OFF_MODE_EN_ORW/| -~ En En En. En. EN. En EN 00
BUCK?7 | BUCK6 | BUCK5 | BUCK4 | BUCK3 | BUCK2 | BUCK1
OFF_ OFF_ OFF_ OFF_ OFF_ MOOF['):E MOOFE'):E
0x03 [OFF_MODE EN_1|RW| RSVD | MODE_ | MODE_ | MODE_ | MODE_ | MODE_ | "'~ | e Lsr 00
EN_LDO | EN_LDOS | EN_LDO4 | EN_LDO3 | EN_LDO2 | = 7= | ==
REG_ SD_ SD_ SD_ SD_ SD_ SD_ SD_
0x04 controL 0 |RW| RSVD | gyck7 | Bucks | BUcks | Bucka | BuCks | BUCK2 | BUCKI F
REG_ SD Ls2 | sp_Ls1_
0x05 CONTROL 1 |RW| RSVD | SD_LDO6 | SD_LDOS | SD_LDO4 | SD_LDO3 | SD_LDO2 = N 7F
0x06 | WD_CNOTROL |RMW/| RSVD RSVD RSVD RSVD RSVD RSVD RSVD |WDT RST| 00
PG_BUCK_
0x07 TATUS R 00
0x08 |PG_LDO_STATUS| R 00
OV _BUCK_
0x09 STATUS R 00
0x0A |OV_LDO_STATUS| R 00
UV_BUCK_
0x0B STATUS R 00
0x0C |UV_LDO_STATUS| R 00

0x0D FAULT_STATUS | R

Ox0E [OV_BUCK_MASK|R/W| RSVD |MBUCK70OV[MBUCK60OV|MBUCK50V|MBUCK40OV|MBUCK30OV|MBUCK20V[MBUCK10V| 00

O0xOF OV_LDO_MASK [R/W| RSVD RSVD RSVD MLDO6QV | MLDO50V | MLDO4OV | MLDO3OV | MLDO20V 00

0x10 |UV_BUCK_MASK|R/W| RSVD |MBUCK7UV|MBUCK6UVMBUCK5UVIMBUCK4UV|MBUCK3UVMBUCK2UV|MBUCK1UV| 00

0x11 UV_LDO_MASK |R/W| RSVD RSVD RSVD MLDO6UV | MLDO5UV | MLDO4UV | MLDO3UV | MLDO2UV 00
MVSYS_ MTDIE MTDIE
0x12 FAULT _MASK [R/W| RSVD RSVD RSVD RSVD RSVD ov _ALARM CRIT 00
0x13 FAULT_CLEAR | W RSVD RSVD RSVD RSVD RSVD RSVD RSVD CLEAR 00
0x14 ~
0x17 VENDOR_RSVD |R/W VENDOR_RSVD 00

Note 9: Registers 0x14 to 0x1D, 0x35 to 0x36, and Ox7E to OxFF are vendor-reserved registers. The System Management Controller
(SMC) is prohibited from writing to these registers.
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APW7720

APW7720-00 MTP Register Map

ADDRESS|REGISTER NAME| R/'W D7 | Dé | D5 | D4 D3 D2 D1 Do DEFAULT
0x18 VENDOR_RSVD |R/W VENDOR_RSVD 55
0x19 VENDOR_RSVD |R/W VENDOR_RSVD AA
Ox1A SLAVE_ID R/IW SLAVE_ID RSVD 48
0x1B IC_ID R/W IC_ID 00
0x1C USER_VERSION | R/W USER_VERSION_ID 00
0x1D PMIC_CFG_0 |[R/W VENDOR_RSVD 24
Ox1E VBUCK1SET [R/W VBUCK1SET 50
Ox1F VBUCK2SET |R/W VBUCK2SET 50
0x20 VBUCKS3SET [R/W VBUCKS3SET 50
0x21 VBUCK4SET [R/W VBUCK4SET 5A
0x22 VBUCKS5SET |R/W VBUCKSSET 1B
0x23 VBUCKGSET |R/W VBUCKGSET E6
0x24 VBUCK7SET [R/W VBUCK7SET 50
0x25 LDO2_CFG R/W | MLDOSEL | MLDO2PG VLDO2SET 2E
0x26 LDO3_CFG R/W| RSVD MLDO3PG VLDOS3SET 2E
0x27 LDO4_CFG R/W| RSVD MLDO4PG VLDOA4SET 3C
0x28 LDO5_CFG R/W| RSVD MLDO5PG VLDOSSET 10
0x29 LDO6_CFG R/W| RSVD MLDO6PG VLDOGSET 14
O0x2A BUCK1_CFG |R/W| RSVD |MBUCK1PG PWM_BUCK1 RSVD FS_BUCK1 31
0x2B BUCK2_CFG |R/W| RSVD |MBUCK2PG PWM_BUCK2 RSVD FS_BUCK2 32
0x2C BUCK3_CFG |[R/W| RSVD |MBUCK3PG PWM_BUCK3 RSVD FS_BUCK3 31
0x2D BUCK4_CFG |R/W| RSVD |MBUCK4PG PWM_BUCK4 RSVD FS_BUCK4 32
O0x2E BUCK5_CFG |R/W| RSVD |MBUCK5PG PWM_BUCKS5 RSVD FS_BUCK5 32
O0x2F BUCK6_CFG |R/W| RSVD [MBUCKGPG PWM_BUCK6 RSVD FS_BUCK6 32
0x30 BUCK7_CFG |R/W| RSVD [MBUCK7PG PWM_BUCK?7 RSVD FS_BUCK7 32
0x31 BUCK_RU_1 R/W RSVD BUCK7RU BUCK6RU BUCK5RU 00
0x32 BUCK_RU_0 |R/W BUCK4RU BUCK3RU BUCK2RU BUCK1RU 00
0x33 BUCK_RD_1 R/W RSVD BUCK7RD BUCK6RD BUCKS5RD 00
0x34 BUCK_RD_0 |R/W BUCK4RD BUCKS3RD BUCK2RD BUCK1RD 00
0x35 PMIC_CFG_1 |[RW VENDOR_RSVD -
0x36 VENDOR_RSVD |R/W RSVD -
0x37 TIMER R/W PGDELAY WDTMR 3D

Note 9: Registers 0x14 to 0x1D, 0x35 to 0x36, and Ox7E to OxFF are vendor-reserved registers. The System Management Controller
(SMC) is prohibited from writing to these registers.
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APW?7720

APW7720-00 MTP Register Map (Cont.)

ADDRESS|REGISTER NAME[RW| D7 | D6 D5 | D4 | D3 D2 D1 DO | DEFAULT
0x38 PC;T“;E;E— RIW RSVD PON_TSLOT1_IDLE PON_TSLOTO_IDLE 00
0x39 P(?FII\IM?:E_ RIW RSVD PON_TSLOT3_IDLE PON_TSLOT2_IDLE 00
0X3A POT'I\'M:EDLZE— RIW RSVD PON_TSLOT5_IDLE PON_TSLOT4_ IDLE 00
0x3B POTTM::DIEE_ RIW RSVD PON_TSLOT7_IDLE PON_TSLOT6_IDLE 00
0X3C POT'I\'M:EDL‘lE— RIW RSVD PON_TSLOTY_IDLE PON_TSLOTS_IDLE 00
0x3D POT’I\'“;E'%E— RIW RSVD PON_TSLOT11_IDLE PON_TSLOT10_IDLE 00
OX3E P(?I',I\II\Z?LGE_ RIW RSVD PON_TSLOT13_IDLE PON_TSLOT12_IDLE 00
OX3F POTFI';I—E'D(';E— RIW RSVD POFF_TSLOT1_IDLE POFF_TSLOTO_IDLE 00
0x40 POTFI';/l—éD:E— RIW RSVD POFF_TSLOT3_IDLE POFF_TSLOT2_IDLE 00
Ox41 POTFI';I—E'D'Z‘E— RIW RSVD POFF_TSLOTS_IDLE POFF_TSLOT4_IDLE 00
0x43 POTFI';A—éDgE— RIW RSVD POFF_TSLOT7_IDLE POFF_TSLOT6_IDLE 00
0x43 POTFI';A—E'D';E— RIW RSVD POFF_TSLOT9_IDLE POFF_TSLOT8_IDLE 00
Oxa4 POTFI';A—éDgE— RIW RSVD POFF_TSLOT11_IDLE POFF_TSLOT10_IDLE 00
0x45 POTFI';A—E'D'(;E— RIW RSVD POFF_TSLOT13_IDLE POFF_TSLOT12_IDLE 00

= PON_ | PON_ | PON_ FON_ FON_ | PON_ | PON_
0x46 PONgLSgSJTAME— RIW TSLPST'\(')—EN TsLoTo_ | TsLoTo_ | TsLoTo_ | TsLoTo_ | TsLoto_ | TsLoTo_ | TsLoto_ | 80
- -ENBuckz EN|BUCKeE EN|BUCKS EN|BUCK4 EN|BUCK3 EN|BUCK2 EN|BUCK1 EN
— PON. | PON. | PON_ PON_ PON. | PON. | PON_
Ox47 oo ""|RW| RSVD | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | 20
- LDO6_EN | LDO5 EN | LDO4 EN | LDO3 EN | LDO2 EN | LS2 EN | Lst EN
PON. | PON_ | PON._ PON._ PON_ | PON_ | PON_
0x48 PONS—LS(E%T'_"ME— RIW Tsfgrl\:_EN TSLOT1_ | TSLOT1_ | TSLOT1_ | TsLoT1_ | TsLoT1_ | TsLoTi_ | TstoTi_ | &8
- ~ENlBuck? EN|BUCKs EN|BUCKS EN|BUCK4 EN|BUCK3 EN|BUCK2 EN|BUCK1 EN
— PON. | PON_ | PON_ PON_ PON. | PON._ | PON_
0x49 o L |RW| RSVD | TSLOT1_ | TSLOT1_ | TSLOT1_ | TSLOT1_ | TSLOTI_ | TSLOTI_ | TSLOT1_ | 00
- LDO6 EN | LDO5 EN | LDO4 EN | LDO3 EN | LDO2 EN | 1s2 EN | LS1 EN
PON_ | PON_ PON._ PON_ PON. | PON_ | PON_
Ox4A PONS—LSETQZ—TIJIME— RIW TSLP(;)T';—EN TSLOT2_ | TstoT2_ | TsLoT2_ | TstoT2_ | TsLot2_ | TsLoTz_ | Tstot2_ | Do
— —EN Buck7 EN|BUCKS EN|BUCK5 EN|BUCK4 EN|BUCK3 EN|BUCK2 EN|BUCK1 EN
S—— PON. | PON. | PON. PON_. PON. | PON. | PON_
0x4B oy L |RW| RSVD | TSLOT2_ | TSLOT2 | TSLOT2_ | TSLOT2_ | TSLOT2_ | TSLOT2_ | TSLOT2_ |  Of
- LDO6_EN | LDO5 EN | LDO4 EN | LDO3 EN | LDO2 EN | LS2 EN | Lst EN
PON_ | PON_ PON_ PON_ PON_ | PON_ | PON_
0x4C PONS—LS(')E%—TF"ME— RIW TSLP(?T'\;—EN TSLOT3_ | TsLOT3_ | TsLOT3_ | TsLoT3_ | TsLoTa_ | TsLoTa_ | TsLota_ | 81
— -EN'Buckz En|BUCKe EN|BUCK5 EN|BUCK4 EN|BUCK3 EN|BUCK2 EN|BUCK1 EN
S PON. | PON_ PON_. PON_ PON. | PON. | PON_
0x4D oo | ""|RW| RSVD | TSLOT3_ | TSLOT3_| TSLOT3_ | TSLOT3_ | TSLOT3_ | TSLOT3_ | TSLOT3 | 02
. LDO6_EN | LDO5_EN | LDO4 EN | LDO3 EN | LDO2 EN | LS2 EN | Lst EN
PON_ | PON_ PON._ PON. PON. | PON_ | PON_
OX4E PONS—LSE%T;ME— RIW Tsfgl":‘t_EN TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TstoTa_ | 8o
- -EN Buck7 EN|BUCKS EN|BUCKS EN|BUCK4 EN|BUCK3 EN|BUCK2 EN|BUCK1 EN
— PON. | PON. | PON_ PON_ PON. | PON. | PON_
Ox4F o L |RW| RSVD | TSLOTA_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOTA_ | 40
-~ LDO6_EN | LDO5_EN | LDO4_EN | LDO3 EN | LDO2 EN | LS2 EN | LS1 EN
PON_ | PON_ | PON_ PON_ PON_ PON_ | PON_
0x50 PONS—ES%—TF"ME— RIW TSLPST";—EN TSLOT5_ | TSLOTS_ | TSLOT5_ | TSLOT5_ | TSLOTS_ | TSLOT5_ | TSLOTS_ 80
- -ENBuck7 EN|BUCKe EN|BUCK5 EN|BUCK4 EN|BUCK3 EN|BUCK2 EN|BUCK1 EN
— PON. | PON_ | PON_ PON_ PON_ PON_ | PON_
0x51 Sons L |RW| RSVD | TSLOT5 | TSLOTS_| TSLOTS | TSLOTS_ | TSLOTS_ | TSLOTS_ | TSLOTS_ 10
- LDO6 EN | LDO5 EN | LDO4 EN | LDO3 EN | LDO2 EN | Ls2 EN | Ls1 EN
PON_ | PON_ | PON_ PON_ PON_ PON_ | PON_
0x52 PONS—I_S(ESngjIME— RIW TSLPST':S—EN TSLOT6_ | TSLOT6_ | TSLOT6_ | TSLOT6_ | TSLOT6_ | TSLOT6_ | TSLOT6_ | &2
- —EN Buck7 EN|BUCKs EN|BUCKS EN|BUCK4 EN|BUCK3 EN|BUCK2 EN|BUCK1 EN
N PON. | PON. | PON_ PON_ PON_ PON. | PON_
0x53 oo L |RW| RSVD | TSLOTe_ | TSLOT6_ | TSLOT6_ | TSLOT6_| TSLOT6_ | TSLOT6_ | TSLOT6_ | 00
- LDO6_EN | LDO5_EN | LDO4 EN | LDO3 EN | LDO2 EN | LS2 EN | LSt EN
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APW?7720

APW7720-00 MTP Register Map (Cont.)

ADDRESS|REGISTER NAME| R/IW D7 D6 D5 D4 D3 D2 D1 DO DEFAULT
PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x54 PONS—LS(')ETQ;T}LME— RW TSLPST'\;—EN TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ A0
- —~"|BUCK7_EN|BUCK6_EN |BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN |BUCK1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x55 SLot7 L |RW| RSVD | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ 0c
- LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x56 PONS—LSS%EME— RW TSLPST'\;—EN TSLOT8_ | TSLOT8_ | TSLOT8_ | TSLOT8_ | TSLOT8_ | TSLOT8_ | TSLOT8_ 00
- —-"|BUCK7_EN |BUCK6_EN |BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x57 Slots L |RW| RSVD | TSLOT8_ | TSLOT8_ | TSLOT8_ | TSLOT8_ | TSLOT8_ | TSLOT8_ | TSLOT8_ 00
— LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x58 PONS—LSE%TAME— RIW TSLPOOT'\;—EN TSLOT9_ | TSLOT9_ | TSLOT9 | TSLOT9_ | TSLOT9_ | TSLOT9_ | TSLOT9_ 00
- ——"|BUCK7_EN |BUCK6_EN |BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x59 Sloto L |RW| RSVD | TSLOTY_ | TSLOTY_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOT9_ | TSLOT9_ 00
- LDO6_EN | LDO5_EN | LDO4 EN | LDO3_EN | LDO2_EN | LS2 EN | LS1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_ PON_
OX5A SLOTI0 i | R/W| TSLOT10_| TSLOT10_| TSLOT10_ | TSLOT10_ | TSLOT10_ | TSLOT10_| TSLOT10_| TSLOT10_ 00
- EN  |BUCK8_EN|BUCK6_EN|BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x5B SLoT10 L |RW| RSVD | TSLOT10_|TSLOT10_ | TSLOT10_| TSLOT10_| TSLOT10_ | TSLOT10_ | TSLOT10_ 00
- LDO6_EN | LDO5_EN | LDO4 EN | LDO3 EN | LDO2 EN | LS2 EN | LS1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x5C SLOTIT H _|RMW|TSLOT11_| TSLOT1_ | TSLOT11_ | TSLOT11_ | TSLOT11_| TSLOTH1_| TSLOT11_| TSLOT11_ 00
- EN  |BUCK8_EN|BUCK6_EN|BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x5D SLoTi1 L |RW| RSVD | TSLOTH_|TSLOTH_| TSLOTH1_| TSLOT11_| TSLOT11_| TSLOT11_ | TSLOT11_ 00
- LDO6_EN | LDO5_EN | LDO4 EN | LDO3 EN | LDO2 EN | LS2 EN | LS1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_ PON_
OX5E SloTiz 4 | R/W|TSLOT12_ | TSLOT12_| TSLOT12_| TSLOT12_ | TSLOT12_| TSLOT12_| TSLOT12_| TSLOT12_ 00
- EN  |BUCKS_EN|BUCK6_EN|BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_
Ox5F SloTiz L |RW| RSVD |TSLOT12_|TSLOT12_|TSLOT12_| TSLOT12_| TSLOT12_| TSLOT12_ | TSLOT12_ 00
- LDO6_EN | LDO5_EN | LDO4 EN | LDO3 EN | LDO2 EN | LS2 EN | LS1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x60 SLoTi3 4 |R/W|TSLOT13_| TSLOT13_| TSLOT13_| TSLOT13_ | TSLOT13_| TSLOT13_| TSLOT13_| TSLOT13_ 00
~ EN  |BUCKS_EN|BUCK6_EN|BUCK5 EN|BUCK4 EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
PON SEQ TIME PON_ PON_ PON_ PON_ PON_ PON_ PON_
0x61 SloTi3 L |RW| RSVD |TSLOT13_|TSLOT13_|TSLOT13_| TSLOT13_| TSLOT13_| TSLOT13_ | TSLOT13_ 00
- LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
POFF SEQ POFF POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
062 | v stoto H | ’W hrsLoto el TSEOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ A0
~ - —~"|BUCK7_EN |BUCK6_EN|BUCK5_EN|BUCK4 EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
063 | LS oo L |[RW| RSVD | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOTO_ 0C
= - LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
POFF SEQ POFF POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
064 | e ort 1 IRW rsioT1 eal TSLOTL | TSLOTA_ | TSLOTA_ | TSLOT1_ | TSLOT1_ | TSLOT1_ | TSLOT1 82
= - —-"|BUCK7_EN |BUCK6_EN |BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
065 | Lo 'c ot |[RW| RSVD | TSLOTI_ | TSLOT1_ | TSLOT1_ | TSLOT1_ | TSLOTI_ | TSLOT1_ | TSLOT1 00
= - LDO6_EN | LDO5_EN | LDO4_EN | LDO3 EN | LDO2_EN | LS2_EN | LS1_EN
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APW?7720

APW7720-00 MTP Register Map (Cont.)

ADDRESS|REGISTER NAME| R/W D7 D6 D5 D4 D3 D2 D1 DO DEFAULT
POFF SEQ POFE POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
066 | 1 stoto H | ’W hrsLota el TSLOTZ | TSLOT2_ | TSLOT2_ | TSLOT2_ | TSLOT2_ | TSLOT2_ | TSLOT2_ 80
~ - ——"|BUCK7_EN |BUCK6_EN |BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN |[BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
068 | oS oo, |[RW| RSVD | TSLOT2_ | TSLOT2_ | TSLOT2_ | TSLOT2_ | TSLOT2_ | TSLOT2_ | TSLOT2_ 10
= - LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
POFF SEQ POFF POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
068 | e ora 1 IRW rsLoTs ea| TSLOT3 | TSLOT3_ | TSLOT3_ | TSLOT3_ | TSLOT3_ | TSLOT3_ | TSLOT3_ 80
= - —~"|BUCK7_EN |BUCK6_EN |BUCK5_EN |BUCK4_EN|BUCK3_EN|BUCK2_EN |[BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
069 | oS oo |[RW| RSVD | TSLOT3_ | TSLOT3_ | TSLOT3_ | TSLOT3_ | TSLOT3_ | TSLOT3_ | TSLOT3_ 40
= - LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
POFF SEQ POFF POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
06A | e slota H IRWlrsLota gn TSLOTA_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ 81
= - —~"|BUCK7_EN |BUCK6_EN |BUCK5_EN |BUCK4_EN|BUCK3_EN|BUCK2_EN [BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
OB | oo ora L |RW| RSVD | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ | TSLOT4_ 02
= - LDO6_EN | LDO5_EN | LDO4 EN | LDO3_EN | LDO2_EN | LS2 EN | LS1_EN
POFF_SEQ_ porr | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
06C | e siots H | RWhsLors en TSLOTS. | TSLOTS_ | TSLOTS_ | TSLOTS_ | TSLOTS_ | TSLOT5_ | TSLOTS_ DO
- - —~="|BUCK7_EN |BUCK6_EN |BUCK5_EN |BUCK4_EN|BUCK3_EN|BUCK2_EN |[BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
06D | e s ore |[RW| RSVD | TSLOTS_ | TSLOTS_ | TSLOT5_ | TSLOTS_ | TSLOTS_ | TSLOT5_ | TSLOTS_ 01
= - LDO6_EN | LDO5_EN | LDO4 EN | LDO3 EN | LDO2 EN | LS2 EN | LS1_EN
POFF SEQ POFF POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
O6E | ot Sote W IRWlrsLote N TSLOTE. | TSLOT6_ | TSLOT6_ | TSLOT6_ | TSLOT6_ | TSLOT6_ | TSLOTE_ 88
- - ~="|BUCK7_EN |BUCK6_EN |BUCK5_EN |BUCK4_EN|BUCK3_EN|BUCK2_EN |[BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
OX6F | oS ore L |RW| RSVD | TSLOT6_ | TSLOT6_ | TSLOT6_ | TSLOT6_ | TSLOT6_ | TSLOTE_ | TSLOT6_ 00
- - LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
POFF SEQ POFF POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
070 | e o 1 RW kg o7 e TSLOTZ | TSLOTZ_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ 80
- - -~ BUCK7_EN |BUCK6_EN |BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN |[BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
071 | e Sior7 L |RW| RSVD | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ | TSLOT7_ 20
- - LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
POFF SEQ POFF POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
072 | ;e o ore 1 | RW st oTs Enl TSLOTEL | TSLOT8_ | TSLOT8_ | TSLOTS_ | TSLOTS8_ | TSLOT8_ | TSLOT8_ 00
- ~ ~="BUCK7_EN |BUCK6_EN|BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN |BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
073 | LS ore L |RW| RSVD | TSLOT8_ | TSLOT8_ | TSLOT8_ | TSLOTS_ | TSLOTS_ | TSLOTS_ | TSLOTS_ 00
= - LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2 EN | LS1_EN
POFF_SEQ_ POFF POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
0x74 RIW — | TSLOTY9_ | TSLOT9_ | TSLOT9 | TSLOT9 | TSLOT9 | TSLOT9 | TSLOTY_ 00
TIME_SLOT9_H TSLOT9_EN
——"|BUCK7_EN |BUCK6_EN |BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN |BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
075 | S oo L |RW| RSVD | TSLOTO_ | TSLOTO_ | TSLOTO_ | TSLOT9_ | TSLOTY_ | TSLOTY_ | TSLOTY_ 00
= - LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
076 | L iE sioT10 1 |RW| TSLOT10_ | TSLOT10_ | TSLOT10_ | TSLOT10_| TSLOT10_| TSLOT10_ | TSLOT10_ | TSLOT10_ 00
= - EN  |BUCK7_EN|BUCK6_EN|BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
077 | e S ot |RW| RSVD [ TSLOT1O_ | TSLOT10_ | TSLOT10_| TSLOT10_| TSLOT10_| TSLOT10_ | TSLOT10_ 00
- LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
78 | i ear y |RW| TSLOT1_ | TSLOTA1_ | TSLOT11_ | TSLOT11_| TSLOTH1_| TSLOTH1_ | TSLOTH1_ | TSLOT11_ 00
= - EN  |BUCK7_EN|BUCK6_EN|BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
079 | e oy |[RW| RSVD | TSLOTM1_ | TSLOTH1_ | TSLOT11_| TSLOTH_ | TSLOTH1_ | TSLOT1_ | TSLOT11_ 00
~ - LDO6_EN | LDO5_EN | LDO4 EN | LDO3 EN | LDO2 EN | LS2 EN | LS1_EN
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APW7720-00 MTP Register Map (Cont.)

ADDRESS|REGISTER NAME | R/W D7 D6 D5 D4 D3 D2 D1 DO DEFAULT
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
O0x7A TIME SEOT']Z_H R/W | TSLOT12_ | TSLOT12_ | TSLOT12_ | TSLOT12_ | TSLOT12_ | TSLOT12_ | TSLOT12_ | TSLOT12_ 00
- - EN BUCK7_EN|BUCK6_EN|BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
0x7B TIME S[OT‘]Z_ L R/W RSVD TSLOT12_ | TSLOT12_ | TSLOT12_ | TSLOT12_ | TSLOT12_ | TSLOT12_ | TSLOT12_ 00
- — LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2 EN | LS1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
0x7C TIME SEOT13_H R/W | TSLOT13_ | TSLOT13_ | TSLOT13_ | TSLOT13_ | TSLOT13_ | TSLOT13_ | TSLOT13_ | TSLOT13_ 00
- - EN BUCK7_EN|BUCK6_EN|BUCK5_EN|BUCK4_EN|BUCK3_EN|BUCK2_EN|BUCK1_EN
POFF SEQ POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_ | POFF_
0x7D TIME SEOTK; L R/W RSVD TSLOT13_ | TSLOT13_ | TSLOT13_ | TSLOT13_ | TSLOT13_ | TSLOT13_ | TSLOT13_ 00
- - LDO6_EN | LDO5_EN | LDO4_EN | LDO3_EN | LDO2_EN | LS2_EN | LS1_EN
OX7E ~ VENDOR_RSVD | R/W RSVD -
OxFF -

Note 9: Registers 0x14 to 0x1D, 0x35 to 0x36, and Ox7E to OxFF are vendor-reserved registers. The System Management Controller
(SMC) is prohibited from writing to these registers.
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Register Description
VENDOR & REVISION ID Register

ADDRESS|REGISTER NAME D7 | D6 | D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x01 VENDOR_ID VENDOR_ID REVISION_ID R 11h

Bit NAME FUNCTION DEFAULT
D[7:4] VENDOR_ID | This is used to identify the Vendor ID. 0001
DI[3:0] REVISION_ID | The first stepping starts with ‘0000’ and increment by 1 for each new metal layer stepping. 0001

OFF Mode Enable Register 0

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
OFF_ OFF_ OFF_ OFF_ OFF_ OFF_ OFF_
OFF_MODE OFF_ MODE_ MODE_ MODE_ MODE_ MODE_ MODE_ MODE_
0x02 _EN_O MODE EN_ EN_ EN_ EN_ EN_ EN_ EN_ RIW oon
BUCK7 BUCK®6 BUCK5 BUCK4 BUCK3 BUCK2 BUCK1
Bit NAME FUNCTION DEFAULT
OFF Mode Enable Bit. This bit can only be set when the PGOOD signal is high.
0 = Do not execute off mode
D[7 FF_MODE
[7] OFF_MO (when a rising edge signal occurs on the WAKEUP pin, the OFF_MODE bit is automatically cleared to “0”) 0
1 = Execute off mode
BUCK?7 Enable Off Mode Bit
0 = When Off Mode is activated, if BUCK?7 is in the enabled state, it transitions to Auto-PFM/PWM mode;
OFF_MODE . . ) . L )
DI[6] EN _BUCK7 if BUCKY is already disabled, it remains in the disabled state. 0
- - 1 = When Off Mode is activated, BUCKY first transitions to Auto-PFM/PWM mode and then follows the
power-off sequence to turn off.
BUCK®6 Enable Off Mode Bit
0 = When Off Mode is activated, if BUCK® is in the enabled state, it transitions to Auto-PFM/PWM mode;
OFF_MODE . . ) . L )
DI[5] EN _BUCKG if BUCKG® is already disabled, it remains in the disabled state. 0
- - 1 = When Off Mode is activated, BUCKG® first transitions to Auto-PFM/PWM mode and then follows the
power-off sequence to turn off.
BUCKS5 Enable Off Mode Bit
0 = When Off Mode is activated, if BUCKS5 is in the enabled state, it transitions to Auto-PFM/PWM mode;
OFF_MODE . . ; . L )
D[4] EN BUCKS if BUCKS is already disabled, it remains in the disabled state. 0
- - 1 = When Off Mode is activated, BUCKS first transitions to Auto-PFM/PWM mode and then follows the
power-off sequence to turn off.
BUCK4 Enable Off Mode Bit
0 = When Off Mode is activated, if BUCK4 is in the enabled state, it transitions to Auto-PFM/PWM mode;
OFF_MODE . . ) . L .
DI[3] EN _BUCK4 if BUCK4 is already disabled, it remains in the disabled state. 0
- - 1 = When Off Mode is activated, BUCK4 first transitions to Auto-PFM/PWM mode and then follows the
power-off sequence to turn off.
BUCKS3 Enable Off Mode Bit
0 = When Off Mode is activated, if BUCKS3 is in the enabled state, it transitions to Auto-PFM/PWM mode;
OFF_MODE . . ) . L )
D[2] EN _BUCK3 if BUCKS is already disabled, it remains in the disabled state. 0
- = 1 = When Off Mode is activated, BUCKS3 first transitions to Auto-PFM/PWM mode and then follows the
power-off sequence to turn off.
BUCK2 Enable Off Mode Bit
0 = When Off Mode is activated, if BUCK2 is in the enabled state, it transitions to Auto-PFM/PWM mode;
OFF_MODE . . ) . L )
D[1] EN _BUCKZ if BUCK2 is already disabled, it remains in the disabled state. 0
- - 1 = When Off Mode is activated, BUCK2 first transitions to Auto-PFM/PWM mode and then follows the
power-off sequence to turn off.
BUCK1 Enable Off Mode Bit
0 = When Off Mode is activated, if BUCK1 is in the enabled state, it transitions to Auto-PFM/PWM mode;
OFF_MODE . . ) . L .
DI[0] EN _BUCK1 if BUCK1 is already disabled, it remains in the disabled state. 0
- - 1 = When Off Mode is activated, BUCK1 first transitions to Auto-PFM/PWM mode and then follows the
power-off sequence to turn off.
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Register Description (Cont.)
OFF Mode Enable Register 1

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 Do R/W | DEFAULT
OFF OFF
OFF_ OFF_ OFF_ OFF_ OFF_ -y y
0x03 OFFE&ACzDE RSVD MODE_ MODE_ MODE_ MODE_ MODE_ E'\I/\IJOII_DSEz_ E'\:\Ilofg; R/W 00h
- - EN_LDO6 | EN_LDO5 | EN_LDO4 | EN_LDO3 | EN_LDO2 I_EN - _EN -
Bit NAME FUNCTION DEFAULT
DI[7] RSVD Reserved 0
OFF_MODE LDO6 Enable Off Mc?de B!t . o
D[6] 0 = When Off Mode is activated, LDO6 remains enabled if it is currently enabled, 0
_EN_LDO6 } h s )
and remains disabled if it is currently disabled.
OFF MODE LDOS5 Enable Off Mc.)de B!t . -
D[5] = 0 = When Off Mode is activated, LDO5 remains enabled if it is currently enabled, 0
EN_LDO5 ) . e )
- = and remains disabled if it is currently disabled.
OFF_MODE LDO4 Enable Off Mgde B!t . o
D[4] 0 = When Off Mode is activated, LDO4 remains enabled if it is currently enabled, 0
_EN_LDO4 } h s .
and remains disabled if it is currently disabled.
OFF MODE LDO3 Enable Off Mc?de B!t . -
DI[3] = 0 = When Off Mode is activated, LDO3 remains enabled if it is currently enabled, 0
EN_LDO3 ; . e ;
- - and remains disabled if it is currently disabled.
OFF MODE LDO2 Enable Off Mc-)de B!t . -
D[2] = 0 = When Off Mode is activated, LDO2 remains enabled if it is currently enabled, 0
EN_LDO2 ) . e )
- = and remains disabled if it is currently disabled.
LS2_EN Enable Off Mode Bit
D[] OFF_MODE_ | 0 = When Off Mode is activated, LS2_EN remains enabled if it is currently enabled, 0
EN_LS2_EN and remains disabled if it is currently disabled.
1 = When Off Mode is activated, LS2_EN turns off according to the power-off sequence.
LS1_EN Enable Off Mode Bit
DIO] OFF_MODE 0 = When Off Mode is activated, LS1_EN remains enabled if it is currently enabled, 0
_EN_LS1_EN | and remains disabled if it is currently disabled.
1 = When Off Mode is activated, LS1_EN turns off according to the power-off sequence.
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Register Description (Cont.)

Regulator Control Register 0

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 Do R/W | DEFAULT
REG_ SD_ SD_ SD_ SD_ SD_ SD_ SD_
0x04 CONTROL_0O RSVD BUCK7 BUCK®6 BUCK5 BUCK4 BUCK3 BUCK2 BUCK1 RIW 7Fh
Bit NAME FUNCTION DEFAULT
D[7] RSVD Reserved 0

BUCK?7 Regulator Shutdown Bit
D[6] SD_BUCK?7 0 = BUCK?Y is enabled; 1
1 = BUCK?T is disabled (BUCK7PG[0]=0)

BUCK6 Regulator Shutdown Bit
D[5] SD_BUCK®6 0 = BUCKS® is enabled; 1
1 = BUCKG® is disabled (BUCKBPG[0]=0)

BUCKS5 Regulator Shutdown Bit
D[4] SD_BUCK5 0 =BUCKS5 is enabled; 1
1 = BUCKS is disabled (BUCK5PG[0]=0)

BUCK4 Regulator Shutdown Bit
D[3] SD_BUCK4 0 = BUCK4 is enabled; 1
1 = BUCK4 is disabled (BUCK4PG[0]=0)

BUCKS3 Regulator Shutdown Bit
D[2] SD_BUCK3 0 = BUCK3 is enabled; 1
1 =BUCKS is disabled (BUCK3PG[0]=0)

BUCK2 Regulator Shutdown Bit
D[1] SD_BUCK2 0 =BUCK?2 is enabled; 1
1 = BUCK2 is disabled (BUCK2PG[0]=0)

BUCK1 Regulator Shutdown Bit
DI[0] SD_BUCK1 0 = BUCK1 is enabled; 1
1 =BUCK1 is disabled (BUCK1PG[0]=0)

Note 10: When PMIC exits shutdown mode (EN signal changes from low to high or PMIC is woken up), PMIC updates the REG_
CONTROL_O register and the REG_CONTROL_1 register based on the power on sequence time slot register 0~13 settings.

Note 11: These bits can only be set when the PGOOD signal is high and have no effect on the PGOOD signal.

Note 12: Once any voltage regulator (including LS1_EN and LS2_EN) enters OFF mode, it cannot be re-enabled through the settings of
the REG_CONTROL_0 or REG_CONTROL_1 registers.
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Register Description (Cont.)

Regulator Control Register 1

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
REG_ SD_LS2_ | SD_LS1_

0x05 CONTROL 1 RSVD SD_LDO6 | SD_LDO5 | SD_LDO4 | SD_LDO3 | SD_LDO2 EN EN R/W 7Fh

Bit NAME FUNCTION DEFAULT

D[7] RSVD Reserved 0
LDO6 Regulator Shutdown Bit

DI[6] SD_LDO6 0 =LDO6 is enabled; 1
1 =LDO6 is disabled (LDO6PG[0]=0)
LDO5 Regulator Shutdown Bit

DI[5] SD_LDO5 0 =LDO5 is enabled; 1
1 =LDOS5 is disabled (LDO5PG[0]=0)
LDO4 Regulator Shutdown Bit

D[4] SD_LDO4 0 =LDO4 is enabled; 1
1=LDO0O4 is disabled (LDO4PG[0]=0)
LDO3 Regulator Shutdown Bit

D[3] SD_LDO3 0 =LDO3 is enabled; 1
1=LDO3 is disabled (LDO3PG[0]=0)
LDO2 Regulator Shutdown Bit

D[2] SD_LDO2 0 =LDO2 is enabled; 1
1=LDO2 is disabled (LDO2PG[0]=0)
LS2_EN Shutdown Bit

DI[1] SD_LS2_EN 0=LS2_EN is enabled; 1
1=LS2_EN is disabled
LS1_EN Shutdown Bit

DI[0] SD_LS1_EN 0=LS1_ENis enabled; 1
1=LS1_EN is disabled

Note 10: When PMIC exits shutdown mode (EN signal changes from low to high or PMIC is woken up), PMIC updates the REG_
CONTROL_O register and the REG_CONTROL_1 register based on the power on sequence time slot register 0~13 settings.

Note 11: These bits can only be set when the PGOOD signal is high and have no effect on the PGOOD signal.

Note 12: Once any voltage regulator (including LS1_EN and LS2_EN) enters OFF mode, it cannot be re-enabled through the settings of
the REG_CONTROL_0 or REG_CONTROL_1 registers.

Watchdog Control Register

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 Do R/W | DEFAULT
0x06 WD_CNOTROL RSVD RSVD RSVD RSVD RSVD RSVD RSVD WDT_RST |R/W 00h
Bit NAME FUNCTION DEFAULT
D[7:1] RSVD Reserved 0000000
Watchdog Timer Reset Bit. Write “1” to reset the watchdog timer when WDT_EN bit is enabled.
D[0] WDT_RST 0 = Read 0 as usual, write 1 no effect; 0
1 = Write 1 to reset the watchdog timer (auto clear)

Note 13: When WDT_EN is enabled, write “1” to reset WDT_RST bit to reset watchdog timer, if watchdog timer is timeout, the PMIC will
reset all registers (except the REG_CONTROL_0 and REG_CONTROL_1 registers) and auto reboot.
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Register Description (Cont.)
Power Good Status Register: Monitor BUCK1~7 power good status and PGOOD status.

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x07 P(Sa}i_ggg_ PGOOD | BUCK7PG | BUCKGPG | BUCK5PG | BUCKAPG | BUCK3PG | BUCK2PG | BUCK1PG | R 00h
Bit NAME FUNCTION DEFAULT

PGOOD Status
D[7] PGOOD 0 = Power Good 0
1 = Power Not Good

BUCK?7 Power Good Indicator
DI[6] BUCK7PG 0 = Power Good 0
1 = Power Not Good

BUCK6 Power Good Indicator
D[5] BUCK6PG 0 = Power Good 0
1 = Power Not Good

BUCKS5 Power Good Indicator
D[4] BUCK5PG 0 = Power Good 0
1 = Power Not Good

BUCK4 Power Good Indicator
D[3] BUCK4PG 0 = Power Good 0
1 = Power Not Good

BUCKS3 Power Good Indicator
D[2] BUCK3PG 0 = Power Good 0
1 = Power Not Good

BUCK2 Power Good Indicator
D[1] BUCK2PG 0 = Power Good 0
1 = Power Not Good

BUCK1 Power Good Indicator
D[0] BUCK1PG 0 = Power Good 0
1 = Power Not Good

Note 14: Write “1” to the BUCKxPG in PG_BUCK_STATUS register via I°C to clear the BUCKx PG fault or write “1” to the PGOOD in
PG_BUCK_STATUS register via I°C to clear the BUCKx PG faults and the LDOx PG faults.

Power Good Status Register: Monitor LDO2~6 power good status.

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x08 P\;_lel%os— RSVD RSVD RSVD LDO6PG | LDO5PG | LDO4PG | LDO3PG | LDO2PG | R 00h

Bit NAME FUNCTION DEFAULT
DI[7:5] RSVD Reserved 000

LDO6 Power Good Indicator
D[4] LDO6PG 0 = Power Good 0
1 = Power Not Good

LDOS5 Power Good Indicator
DI[3] LDO5PG 0 = Power Good 0
1 = Power Not Good

LDO4 Power Good Indicator
D[2] LDO4PG 0 = Power Good 0
1 = Power Not Good

LDO3 Power Good Indicator
D[1] LDO3PG 0 = Power Good 0
1 = Power Not Good

LDO2 Power Good Indicator
D[0] LDO2PG 0 = Power Good 0
1 = Power Not Good

Note 15: Write “1” to the LDOXPG in PG_LDO_STATUS register via I°C to clear the LDOx PG fault.
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Register Description (Cont.)

Fault Status Register: Monitor BUCK1~7 regulator over-voltage status.

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x09 Og}i‘ll'JL? SK = RSVD BUCK70V | BUCKBOV | BUCK50V | BUCK40OV | BUCK30V | BUCK20OV | BUCK10OV | R 00h
Bit NAME FUNCTION DEFAULT
D[7] RSVD Reserved 0

BUCK?7 Output Over Voltage Status
DI[6] BUCK70V 0 = No Over Voltage 0
1 = Over Voltage

BUCK®6 Output Over Voltage Status
D[5] BUCK60OV 0 = No Over Voltage 0
1 = Over Voltage

BUCKS5 Output Over Voltage Status
D[4] BUCK50V 0 = No Over Voltage 0
1 = Over Voltage

BUCK4 Output Over Voltage Status
D[3] BUCK40V 0 = No Over Voltage 0
1 = Over Voltage

BUCKS3 Output Over Voltage Status
D[2] BUCK30V 0 = No Over Voltage 0
1 = Over Voltage

BUCK2 Output Over Voltage Status
D[1] BUCK20V 0 = No Over Voltage 0
1 = Over Voltage

BUCK1 Output Over Voltage Status
D[0] BUCK10V 0 = No Over Voltage 0
1 = Over Voltage

Note 16: Write “1” to the BUCKxOV in OV_BUCK_STATUS register via I°C to clear the BUCKx OV fault.

Fault Status Register: Monitor LDO2~6 regulator over-voltage status register.

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x0A OSYI*I'?JOS_ RSVD RSVD RSVD LDO6OV | LDO50V | LDO40OV | LDO3OV | LDO20V | R 00h

Bit NAME FUNCTION DEFAULT
D[7:5] RSVD Reserved 000

LDOG6 Output Over Voltage Status
D[4] LDO60OV 0 = No Over Voltage 0
1 = Over Voltage

LDOS5 Output Over Voltage Status
DI[3] LDO50V 0 = No Over Voltage 0
1 = Over Voltage

LDO4 Output Over Voltage Status
D[2] LDO40OV 0 = No Over Voltage 0
1 = Over Voltage

LDO3 Output Over Voltage Status
D[1] LDO30V 0 = No Over Voltage 0
1 = Over Voltage

LDO2 Output Over Voltage Status
D[0] LDO20V 0 = No Over Voltage 0
1 = Over Voltage

Note 17: Write “1” to the LDOXxOV in OV_LDO_STATUS register via I°C to clear the LDOx OV fault.
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Register Description (Cont.)

Fault Status Register: Monitor BUCK1~7 regulator under-voltage status register.

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x0B U\s/}i'l#lj:g_ RSVD BUCK7UV | BUCKBUV | BUCK5UV | BUCK4UV | BUCK3UV | BUCK2UV | BUCK1UV | R 00h
Bit NAME FUNCTION DEFAULT
D[7] RSVD Reserved 0

BUCK?7 Output Under Voltage Status
D[6] BUCK7UV 0 = No Under Voltage 0
1 = Under Voltage

BUCK®6 Output Under Voltage Status
D[5] BUCK6UV 0 = No Under Voltage 0
1 = Under Voltage

BUCKS5 Output Under Voltage Status
D[4] BUCK5UV 0 = No Under Voltage 0
1 = Under Voltage

BUCK4 Output Under Voltage Status
D[3] BUCK4UV 0 = No Under Voltage 0
1 = Under Voltage

BUCKS3 Output Under Voltage Status
D[2] BUCK3UV 0 = No Under Voltage 0
1 = Under Voltage

BUCK2 Output Under Voltage Status
D[1] BUCK2UV 0 = No Under Voltage 0
1 = Under Voltage

BUCK1 Output Under Voltage Status
D[0] BUCK1UV 0 = No Under Voltage 0
1 = Under Voltage

Note 18: Write “1” to the BUCKxUV in UV_BUCK_STATUS register via I°C to clear the BUCKx UV fault.

Fault Status Register: Monitor LDO2~6 regulator under-voltage status.

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x0C USV_I;;%OS— RSVD RSVD RSVD LDO6UV | LDO5UV | LDO4UV | LDO3UV | LDO2UV | R 00h

Bit NAME FUNCTION DEFAULT
DI[7:5] RSVD Reserved 000

LDOG6 Output Under Voltage Status
D[4] LDO6UV 0 = No Under Voltage 0
1 = Under Voltage

LDOS5 Output Under Voltage Status
D[3] LDO5UV 0 = No Under Voltage 0
1 = Under Voltage

LDO4 Output Under Voltage Status
D[2] LDO4UV 0 = No Under Voltage 0
1 = Under Voltage

LDO3 Output Under Voltage Status
D[1] LDO3UV 0 = No Under Voltage 0
1 = Under Voltage

LDO2 Output Under Voltage Status
DI[O] LDO2UV 0 = No Under Voltage 0
1 = Under Voltage

Note 19: Write “1” to the LDOxUV in UV_LDO_STATUS register via I°C to clear the LDOx UV fault.
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Register Description (Cont.)

Fault Status Register: Monitor VSYS over-voltage status and chip temperature status.

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x0D FAULT_STATUS RSVD RSVD RSVD RSVD VSYSOV ;B’AIEK/I -I(—:DRHIET— N-(Ij—)DRllISIRL R 01h
Bit NAME FUNCTION DEFAULT
D[7:4] RSVD Reserved 0000
VSYSOV VSYS Over Voltage Status

D[3] (Note 20) 0 = No Over Voltage 0
1 = Over Voltage

Chip Temperature Alarm Status
D[2] TD'E,;{;\IZ';?RM 0 = No Temperature Alarm 0
1 = Temperature Alarm (Chip Temperature is Over 125°C)

Thermal Shutdown Status
TDIE_CRIT
D[1] (Nog%) 0 = No Thermal Shutdown 0
1 = Thermal Shutdown

0 = Chip Temperature is Abnormal (Chip Temperature > TSD Threshold)
1 = Chip Temperature is Normal (Chip Temperature < TSD Threshold)

Note 20: To clear the VSYS over-voltage (OV) fault status, write “1” to the VSYSOV bit in the FAULT_STATUS register via I°C.

Note 21: When the chip temperature falls below the temperature alarm threshold, write “1” to the TDIE_ALARM bit in the FAULT_STATUS
register via I°C to clear the chip temperature alarm fault status.

Note 22: The System Management Controller (SMC) can determine whether the chip temperature has returned to normal by checking if
the 'ZFDIE_NORMAL bit is set to 1. To clear the thermal shutdown fault status, write “1” to the TDIE_CRIT bit in the FAULT_STATUS register
via I°C.

D[0] | TDIE_NORMAL
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Register Description (Cont.)
BUCK1~7 Over-Voltage Mask Register

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
O0xOE |[OV_BUCK_MASK| RSVD |MBUCK70OV|MBUCK60OV|MBUCK50V|MBUCK40OVIMBUCK30V|MBUCK20VIMBUCK10V|R/W 00h
Bit NAME FUNCTION DEFAULT
D[7] RSVD Reserved 0
:
:
:
:
:
:

:

LDO2~6 Over-Voltage Mask Register

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 Do R/W | DEFAULT
0xOF OV_LDO_MASK RSVD RSVD RSVD MLDO60V | MLDO5OV | MLDO4OV | MLDO3OV | MLDO20V | R/W 00h
Bit NAME FUNCTION DEFAULT
DI[7:5] RSVD Reserved 000
ot | woosoy [ yeteleos o tlee o :
o | woosoy [ yetelcs o il o :
i B :
o1 | moosou | 1902 oot ove ke :
oo | woozoy [yetelecs i il o :
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Register Description (Cont.)
BUCK1~7 Under-Voltage Mask Register

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x10 [UV_BUCK_MASK| RSVD |MBUCK7UV|MBUCKBUV|MBUCK5UV|MBUCKA4UV|MBUCK3UV|MBUCK2UV|MBUCK1UV|R/W |  00h
Bit NAME FUNCTION DEFAULT
D[7] RSVD Reserved 0
:
:
:
:
:
:
:

LDO2~6 Under-Voltage Mask Register

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x11 | UV_LDO_MASK | RSVD RSVD RSVD | MLDOBUV | MLDO5UV | MLDO4UV | MLDO3UV | MLDO2UV [RW|  00h
Bit NAME FUNCTION DEFAULT
DI[7:5] RSVD Reserved 000
o0 | wioosuy | yee 208 st derage o :
o | wposuy | yee 2080kt bderlage o :
o | ooy [yae 008 Ot bder e o :
o | woowy [y 1000 cunindr fge :

:
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Register Description (Cont.)
Fault Mask Register: This register is used to mask VSYS over voltage status, mask chip temperature alarm status, and mask critical
temperature shutdown status.

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 Do R/W | DEFAULT
MVSYS_ MTDIE MTDIE_
0x12 FAULT_MASK RSVD RSVD RSVD RSVD RSVD ov _ALARM CRIT R/W 00h
Bit NAME FUNCTION DEFAULT
D[7:3] RSVD Reserved 00000
Masks VSYS Over Voltage IRQ
bi2] MVSYS_ov 0 = Not Masked; 1 = Masked 0
Masks Chip Temperature Alarm IRQ
ool MTDIE_ALARM 0 = Not Masked; 1 = Masked 0
D[] MTDIE_CRIT Masks Critical Temperature Shutdown IRQ 0

0 = Not Masked; 1 = Masked

Fault Clear Register: When CLEAR in the FAULT_CLEAR register is written to “1”, all fault status are cleared, such as OV event, UV
event, power good, etc.

ADDRESS|REGISTER NAME D7 D6 D5 D4 D3 D2 D1 DO R/W | DEFAULT
0x13 FAULT_CLEAR RSVD RSVD RSVD RSVD RSVD RSVD RSVD CLEAR W 00h
Bit NAME FUNCTION DEFAULT
D[7:1] RSVD Reserved 0000000
When this bit is written to “1” (auto-clear), all fault status including power good, output OV, output UV, VSYS
DI[O] CLEAR " 0
QV, critical temperature shutdown, temperature alarm are cleared.
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Application Information
Step-Down Converter Input Capacitor

The input capacitor can be an electrolytic, tantalum, or ceramic capacitor. When using electrolytic capacitors or tantalum capacitors, a
high-quality ceramic capacitor (such as 1uF, 22uF in the application circuit) must be added and should be placed as close to the VIN pin
as possible. This allows for optimal input voltage filtering and minimizes input voltage spikes that interfere with internal circuitry.

It is recommended to use capacitors with X6S or X7R ceramic dielectrics as they are quite stable to temperature fluctuations.

When using ceramic capacitors on the input only, make sure they have enough capacitance to provide sufficient charge to prevent
excessive voltage ripple on the input. If the VIN voltage fluctuates significantly (for example, more than 5V +5%), an appropriate
electrolytic or tantalum capacitor must be added, such as the Cg « capacitor shown in the application circuit.

Inductor Selection

For high efficiency, the inductor should have low DC resistance to minimize conduction losses. Especially at high switching frequencies,
the core material has a greater impact on efficiency. When using small chip inductors, the efficiency is reduced mainly due to higher
inductor core losses. This needs to be considered when selecting the appropriate inductor. The inductor value determines the inductor
ripple current. The larger the inductance value, the smaller the inductor ripple current, and the lower the conduction loss of the converter.
Conversely, larger inductance values result in slower load transient response. A reasonable starting point for setting ripple current, AlL,
is 30% of maximum output current. The recommended inductor value can be calculated as below:

\V/
Vout (1_ \C;I:T J

Fow XAl

lL(MAX): IOUT(MAX)+1/2 x Al

To prevent inductor saturation, the inductor should have a current rating of at least the sum of the converter's maximum output current
and the inductor ripple current. Refer to the calculation formula above for details.
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Application Information (Cont.)
Layout Consideration

For switching power supplies, layout is an important step in the design; especially at high peak currents and high switching frequencies.
Any parasitic inductance of the circuit generates a large voltage spike during the switching interval. In general, using short and wide
printed circuit traces should minimize interconnecting impedances and the magnitude of voltage spike. Besides, signal and power
grounds are to be kept separate and finally combined using ground plane construction or single point grounding. The best tie-point
between the signal ground and the power ground is at the negative side of the output capacitor on each channel, where there is less
noise. Noisy traces beneath the IC are not recommended. If the layout is not carefully done, the regulator might show noise issues and
duty cycle jitter. Below is a checklist for your layout:

1.

10.
1.
12.
13.

14.
15.

The VSYS decoupling capacitor must be placed close to the VSYS pin. Connect AGND to the negative terminal of the VSYS
decoupling capacitor and to the large ground plane through a via. The AGND pin should not be connected directly to the ground
plane through vias.

Place the inductor as close as possible to the corresponding LX pin (LX1 ~ LX7) to minimize copper traces and avoid coupling with
other traces. Additionally, avoid using through-hole routing in the LX copper areas.

For two-phase applications, the PCB trace distance and width between LX1 and the positive pin of the output capacitor must be the
same as the PCB trace distance and width between LX3 and the positive pin of the output capacitor.

Placing the output capacitor close to the load is beneficial to performance.

Use dedicated PCB traces to connect the FB1~FB7 pins to the positive terminal of their respective output capacitors. There should
not be long traces between the output capacitors, as the resulting parasitic inductance and resistance will affect the stability of the
COT regulator.

The trace from each power input pin (VIN1~VIN7) to the positive terminal of the decoupling capacitor should be as short and wide
as possible. The trace from each PGND (PGND1~PGND?7) pin to the negative terminal of the decoupling capacitor should be as
short and wide as possible.

The ground of the output capacitor should be close to the ground of the input capacitor.

Use a wide copper plane to connect the input capacitor's ground to the output capacitor's ground, and place PGND vias (as many
as possible) to minimize parasitic impedance.

Keep sensitive signal traces (such as FB1~FB7, SCL, SDA, etc.) away from high-frequency switching nodes. All sensitive PCB
traces and components should be shielded with a ground plane.

Connect PGND1~PGND?7 pad to a larger area of ground planes underneath with vias for proper heat dissipation. Place PGND vias
(as many as possible and as close to PGND as possible) to minimize both parasitic impedance and thermal resistance.

Do not connect VINLDOZ2 directly to VING using only PCB traces. The VINLDO2 (or VINLDO1) pad should be connected through a
via to the larger VIN plane below.

Connect the VIN1~VIN7 pads to the larger VIN plane below through via holes, and increase the number of via holes as much as
possible to reduce parasitic impedance.

Place the input capacitors of the VINLDO1 and VINLDOZ2 pins as close as possible to the pins.

The output capacitors of RTCLDO and LDO2~LDO6 pins are placed as close as possible to the pins.

Large current paths must have wide traces.

Recommended Minimum Footprint

* Just Recommend
t— 1.6 —p Center line
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Non-exposed pad . |—| |"| |"| |—| |—|‘|—| |—| |—| ///
K nrr g s -
1.6 _\_L\ : d: ...................
I 02 A= i = %
== \‘ L =
=— 00000 —C | oS
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TQFN6x6-52B Unit: mm
(Top View)
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Package Information
TQFN6x6-52B

L Al
A3 '
; NX
. —~—]] caa [ €]
fPin 1 Corner | T I
2y 0 | IR
— w ]
— \ —
— | —
— | —
— | —
et 4‘»,7,7';,
— ! 1
— | | —
— ! —
Q# — ‘ ]
— ‘ —
— ‘ e
W
=Emanll LT T
L1 ‘ Lo
S TQFN6x6-52B
Y
'\é' MILLIMETERS INCHES
(L) MIN. MAX. MIN. MAX.
A 0.70 0.80 0.028 0.031
A1 0.00 0.05 0.000 0.002
A3 0.20 REF 0.008 REF
b 0.15 0.25 0.006 0.010
D 5.90 6.10 0.232 0.240
E 5.90 6.10 0.232 0.240
e 0.40 BSC 0.016 BSC
el 0.50 BSC 0.020 BSC
L 0.35 0.45 0.014 0.018
L1 1.15 1.25 0.045 0.049
L2 1.55 1.65 0.061 0.065
aaa 0.08 0.003
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Carrier Tape & Reel Dimensions

/—QDO PO P2 P1 A
| -
D ©|® © i
L] :
T IT%
KO L A LomB L—a
SECTION A-A : : ﬁ
H
SECTION B-B
<
LT
Application A H ™ C d D w E1 F
330.0¢2.00] 50 MIN. | 16-4*2.0013.040.501 15 MIN. |20.2 MIN. | 16.040.30 | 1.75¢0.10 | 7.5¢0.10
TQFN 6x6 PO P1 ) DO D1 T A0 BO KO
4.00.10 |12.0¢0.10 | 2.0¢0.10 | 15*310 | 1. 5miN. | 06+309 | 6.30+0.20 | 6.30+0.20 | 1.00+0.20
(mm)

Devices Per Unit

Package Type Packing Quantity
TQFN 6x6 Tape & Reel 2500
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Taping Direction Information

TQFN6x6-52B
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Classification Reflow Profiles

Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly
Preheat & Soak 100°C 150°C
Temperature min (T,mi) o o
Temperature max (Tgmax) 150°C 200°C
Time (T 10 Tonay) (L) 60-120 seconds 60-120 seconds
Average ramp-up rate 3°C/second max. 3°C/second max.
(Tsmax tO TP)
Liquidous temperature (T,) 183°C 217°C
Time at liquidous (t,) 60-150 seconds 60-150 seconds
Peak package body Temperature (T,)* See Classification Temp in table 9 See Classification Temp in table 10
Tlme.(ftp) . within 5°C of the specified 20** seconds 30** seconds
classification temperature (T,)
Average ramp-down rate (T, to Tgya) 6°C/second max. 6°C/second max.
Time 25°C to peak temperature 6 minutes max. 8 minutes max.
* Tolerance for peak profile Temperature (T,) is defined as a supplier minimum and a user maximum.
** Tolerance for time at peak profile temperature (t,) is defined as a supplier minimum and a user maximum.

Note: ANPEC’s green products meet or exceed the lead-free requirements of IPC/JEDEC J-STD-020D for MSL
classification at lead-free peak reflow temperature.

Table 9. SnPb Eutectic Process — Classification Temperatures (Tc)

Package Volume mm® Volume mm’®
Thickness <350 >350

<2.5mm 235°C 220°C

>2.5 mm 220°C 220°C

Table 10. Pb-free Process — Classification Temperatures (Tc)

Package Volume mm’® Volume mm® Volume mm’®
Thickness <350 350-2000 >2000
<1.6 mm 260°C 260°C 260°C
1.6 mm—2.5mm 260°C 250°C 245°C
>2.5 mm 250°C 245°C 245°C

Reliability Test Program

Test Item Method Description

SOLDERABILITY JESD-22, B102 5 Sec, 245°C

HOLT JESD-22, A108 1000 Hrs, Bias @ Tj=125°C

PCT JESD-22, A102 168 Hrs, 100%RH, 2atm, 121°C

TCT JESD-22, A104 500 Cycles, -65°C~150°C

HBM MIL-STD-883-3015.7 VHBM = 2KV

MM JESD-22, A115 VMM = 200V

Latch-Up JESD-78 10ms, 1, = 100mA
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Customer Service

Anpec Electronics Corp.

Head Office :

No.6, Duxing 1st Rd., East Dist.,
Hsinchu City 300096, Taiwan (R.O.C.)
Tel : 886-3-5642000

Fax : 886-3-5642050

Taipei Branch :

2F, No.11, Ln. 218, Sec. 2, Zhongxing Rd., Xindian Dist.,
New Taipei City 231037, Taiwan (R.O.C.)

Tel : 886-2-2910-3838

Fax : 886-2-2917-3838
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