APW7704B

AnPec B

1.5MHz PMIC for DVR with I>C Controller

Features
Voltage Rail
® Provide 4 Buck Single Phase PWM Converters

-DC1: 0.6V - 1.5V at 2.5A

-DC2: 0.6V - 3.3V at 1.5A

-DC3: 0.6V -3.3Vat 1A

-DC4: 0.6V - 3.3V at 1.5A

Provide 3 LDO Output

- RTCLDO 1.5V-3.05V, 10mA

-LDO1 0.6V-3.3V, 150mA, Reference=0.6V
- LDO2 1.5V-3.05V, 300mA, Controlled by I°C
Provide 2 Load Switches Enable Signal
Current Limit Protection

Output Under-Voltage Protection

Output Over-Voltage Protection for Bucks
Thermal Shutdown Protection

TQFN 5x5-40B Package

Lead Free and Green Devices Available (RoHS

Compliant)

Simplified Application Circuit
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General Description

The APW7704B is a Power Management IC (PMIC) de-
signed to provide complete Power Management solution
for the driving video recorder (DVR) applications. The
APW?7704B is designed to provide maximum number of
regulators in the smallest available cost effective package.
Included in the IC are: Four Synchronous Buck Converters
for DC1 ~ DC4; Three LDOs with one for RTC applica-
tion, and Two Load Switch Enable Signal Control for ex-
ternal load switches application. For the Bucks, the IC is
equipped with all the standard protection features such
as current limit, over voltage and internal under voltage
lock out protection as well as thermal shutdown. The se-
rial interface is an I°C communication interface. The 1°C
interface also allows for adjustability of VRs’ voltage. Also,
the power sequence is defined by strobes and delay times
under °C Control. The device is available in a 40-pin, 5x5
mm? thin QFN package for best thermal performance while
optimizing the cost.

Applications
e |P-Cam

e Drone

e Sport-Cam

e Car-Recorder
e Security

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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APW7704B

AnPec B

Ordering and Marking Information

APW77048  (JO0-000

[=

Package Code

Assembly Material
Handling Code

Temperature Range

Package Code

QB : TQFN5x5-40B
Operating Ambient Temperature Range
I:-40 to 85°C

Handling Code

TR : Tape & Reel
Assembly Material
G : Green Part

APW7704B QB:

7704B
XXXXX
.

XXXXX - Date Code

Note: ANPEC lead-free products contain molding compounds/die attach materials and 100% matte tin plate termination finish; which
are fully compliant with RoHS and compatible with both SnPb and lead-free soldiering operations. ANPEC lead-free products meet or
exceed the leadfree requirements of IPC/JEDEC J STD-020C for MSL classification at lead-free peak reflow temperature.
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APW7704B AnPec B

Absolute Maximum Ratings (Note 1)

Symbol Parameter Rating Unit
Vysvs VSYS to GND Voltage -0.3~6.5 \
VIN_DC1, VIN_DC2, VIN_DC3, VIN_DC4, VINLDO1, VINLDOZ, 03~65 Vv
LS1_EN, LS2_EN to GND Voltage
LX_DC1, LX_DC2, LX_DC3, LX_DC4 to GND Voltage -0.3~6.5 \
FB_DC1, FB_DC2, FB_DC3, FB_DC4, RTCLDO, LDO1, LDO2, 03~65 Vv
FB_LDO1 to GND Voltage
All Other Pins to GND Voltage -0.3~6.5 \
PGND to AGND -0.3~0.3 \Y
T, Maximum Junction Temperature -40 ~ 150 °C
Tsre 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

0a Junction-to-Ambient Resistance in free air (Note 2) 30 °C/W

Note 2: 0,, is measured with the component mounted on a high effective thermal conductivity test board in free air. The exposed pad of
TQFN5x5-40B is soldered directly on the PCB.

Recommended Operating Conditions (Note 3)

Symbol Parameter Range Unit
Vysys Input Voltage 39~55 \%
Voeq Buck1 Output Voltage 0.6 ~1.5 \%

loct Buck1Output Current ~2.5 A
Vo Buck2 Output Voltage 0.6~33 \%
loca Buck2 Output Current ~1.5 A
Vpes Buck3 Output Voltage 0.6~3.3 \%
locs Buck3 Output Current ~1 A
Vpca Buck4 Output Voltage 0.6~33 \%
loca Buck4 Output Current ~1.5 A

Vrrotoo RTCLDO Output Voltage 1.5~3.05 \Y
lrreioo RTCLDO Output Current ~10 mA
V\po1 LDO1 Output Voltage 0.6~33 \%
lLoor LDO1 Output Current ~150 mA
Vibo2 LDO2 Output Voltage 1.5~3.05 \Y,
l.oo2 LDO2 Output Current ~ 300 mA

Ta Ambient Temperature -40~ 85 °C
T, Junction Temperature -40 ~ 125 °C

Note 3: Refer to the typical application circuit.

Copyright©ANPEC Electronic Corp. 3 www.anpec.com.tw
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APW7704B AnPec B

Electrical Characteristics

Unless otherwise specified, these specifications apply over V,s,s=5V and T,=25°C.

APW7704B
Min. | Typ. | Max.

Symbol Parameter Test Conditions Unit

QUIESCENT CURRENTS

love Input Supply Current (VSYS) EI?_'(‘)ES $:=""2§% All other rails disable. - 50 - WA

INPUT POWER
VSYS UVLO Voltage Threshold VSYS Rising 2.9 3.0 3.1 \Y
VSYS UVLO Voltage Threshold VSYS Falling 2.7 2.8 2.9 \Y
VSYS UVLO Voltage Hysteresis - 0.2 - \%
THERMAL SHUTDOWN
Tenut Es]rpn;?;z rrmgtdown Rising Temperature Increasing - 160 - °C
Tsuur nys | Thermal Shutdown Hysteresis - 30 - °C

1/0 PIN CHARACTERISTICS (SDA, SCL, /INT, ADDSEL, WAKEUP0/1/2/3/4, PGOOD)

Include SDA, SCL, /INT,
Vi Input Low Voltage WAKEUPO/1/2/3/4 Input Pins - - 0.4 v

Include SDA, SCL, /INT,

Vin Input High Voltage WAKEUPO/1/2/3/4 Input Pins 1.5 - - v
. Sink current=5mA Include PGOOD,
Vo Low Output Low Saturation Voltage /INT Pins - - 0.4 \%
Pull up to 5V, Include SDA, SCL, Input Pins - - 1 pA
Pull up to 5V, ) 50 ) vA
laias 10 High Level Leakage Current Include WAKEUPO0/1/2/3/4 Pins
Pull up to 5V,
Include PGOOD and /INT Input Pins . . 02 nA
) /INT Pulled Low Time When Fault Event
Twry | /INT Pulled Low Time still Exists. The Period is 1ms . 10 . Hs
fsaL SCL Clock Frequency - - 400 kHz
PGOOD DEFINITION (Relative with all DC/DC Converters, Load Switch and LDOs )
PGOOD Delay Time Default, All VRs are Regulated - 64 - ms
WAKEUPO Hard Reset Detect Time | RSTTMR_EN=1 - 16 - sec
VSYS POR OKAY to Wakupx ) 150 ) us

Enable Delay Time

VSYS POR OKAY with Wakeupx| g, vsys=5v with Wakeupx Has

Triggered to VR Starts to Rise Up| o104 'to VR Starts to Rise Up Period ) 30 ) ms
Delay Time

WAKEUPO0/1/2/3/4 Deglitch Time 500 - - us

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B

Electrical Characteristics (Cont.)
Unless otherwise specified, these specifications apply over VIN_DC1=5V and T,=25°C.

AnPec B

e BUCK1
Symbol Parameter Test Conditions APWT7048 Unit
Min. Typ. Max.
I nsw oot (C,\j’(;‘sé‘iv’?tgﬂ?n”g%“l:fe”;t) VIN_DC1=5V, No Load, No Switching - 40 - WA
la_sw pei Switching Current VIN_DC1=5V, In Switching - 5 - mA
Ishun_pc Shutdown 1Q VIN_DC1=5V, In Shutdown - - 1 uA
Selectable In I’C 0.555 - 0.66 \
Vrer pei FB_DC1 Voltage Feedback Voltage Step - 15 - mV
Voltage Accuracy, Vg pci=0.6V -2 - 2 %
DC Load Regulation Vour pei=1V, lour pci=0.75A ~ 2.5A - 0.3 - %IA
Vout pci=1V, lout pci=0.1A ~ 2.5A - 0.6 - %IA
DC Line Regulation Y'N—D(fgzzw 10 8.5V, Vour per=1V, - 0.4 ; %V
OouT_DC1™ 5A
et pct Current Limit T,=-40°C ~ 85°C 3.6 4 - A
PSM Peak Current PSM Inductor Current Peak Value - 0.5 - A
o lour pc1=0A, Force PWM, T,= -40°C ~ 85°C 1350 1500 1650 kHz
Fsw oc1 Switching Frequency =
- lout pe1=2.5A, Ty=-40°C ~ 85°C 1275 1500 1725 kHz
Dax_pci Maximum Duty Cycle - - 100 %
Ton mnpct | Minimum On Time - 60 - ns
Tss_per Soft Start Vour pci=1V, 0 to 95% of Vot per, No Load - 750 - us
Roson + oct | High Side Ron lout pc1=100mMA - 100 - mQ
Rosony. L pc1 | Low Side Ron lout pc1=100mA - 35 - mQ
Rois_pct Output Discharge Resistor - 250 - Q
Output Voltage UVP Persentage of Regulation Voltage 60 70 80 %
Output Voltage OVP Persentage of Regulation Voltage 120 125 130 %

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over VIN_DC2=5V and T,=25°C.

AnPec B

e BUCK2
Symbol Parameter Test Conditions APWT7048 Unit
Min. Typ. Max.
lo new_ocz g\l?ssmggfnng%“gfe”rft) VIN_DC2=5V, No Load, No Switching - 40 - WA
la_sw pc2 Switching Current VIN_DC2=5V, In Switching - 5 - mA
Ishunpcz | Shutdown 1Q VIN_DC2=5V, In Shutdown - - 1 uA
Selectable In I°C 0.555 - 0.66 \%
Vrer pe2 FB_DC2 Voltage Feedback Voltage Step - 15 - mV
Voltage Accuracy, Veg pc,=0.6V -2 - 2 %
DC Load Regulation Vour pe2=1.2V, loyr pc=0.5A ~ 1.5A - 0.3 - %IA
Vour pc2=1.2V, loyr pcz=0.1A ~ 1.5A - 0.6 - %IA
DC Line Regulation Y'N—D912=2'7V 10.5.5V, Vour pez=1.2V, - 0.4 ; %V
ouT_DC2™ 5A
let pez Current Limit T,=-40°C ~ 85°C 2.1 3 - A
PSM Peak Current PSM Inductor Current Peak Value - 0.5 - A
o lout bc2=0A, Force PWM, T,=-40°C ~ 85°C 1350 1500 1650 kHz
Fsw oc2 Switching Frequency =
- lout pe=1.5A, Tp=-40°C ~ 85°C 1275 1500 1725 kHz
Duiax pc2 Maximum Duty Cycle - - 100 %
Ton v pcz | Minimum On Time - 60 - ns
Tss b2 Soft Start Vour pcz=1.2V, 0 to 95% of Voyr pep, No Load - 750 - us
Roson Hpcz | High Side Ron lour pcz=100mA - 130 - mQ
Rosion). L oc2 | Low Side Ron lout pc2=100mA - 65 - mQ
Rois_pc2 Output Discharge Resistor - 250 - Q
Output Voltage UVP Persentage of Regulation Voltage 60 70 80 %
Output Voltage OVP Persentage of Regulation Voltage 120 125 130 %
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APW7704B

Electrical Characteristics (Cont.)
Unless otherwise specified, these specifications apply over VIN_DC3=5V and T,=25°C.

AnPec B

e BUCK3
Symbol Parameter Test Conditions APWT7048 Unit
Min. Typ. Max.
la nsw_0cs g\l?ssmggfnng%“gfe”rft) VIN_DC3=5V, No Load, No Switching - 40 - WA
la_sw pcs Switching Current VIN_DC3=5V, In Switching - 5 - mA
Ishunpcs | Shutdown 1Q VIN_DC3=5V, In Shutdown - - 1 uA
Selectable In I°C 0.555 - 0.66 \%
Vrer pes FB_DC3 Voltage Feedback Voltage Step - 15 - mV
Voltage Accuracy, Vg pc;=0.6V -2 - 2 %
DC Load Regulation Vour pes=1.8V, loyr pcs=0.25A ~ 1A - 0.3 - %IA
Vour pcs=1.8V, lour pea=10mA ~ 1A - 0.6 - %IA
DC Line Regulation Y'N—D(fff\zw 10.5.5V, Vour pes=1.8V, - 0.4 ; %IV
OuUT_DC3™
loL bes Current Limit T,=-40°C ~ 85°C 1.6 2 - A
PSM Peak Current PSM Inductor Current Peak Value - 0.5 - A
o lout bcs=0A, Force PWM, T,=-40°C ~ 85°C 1350 1500 1650 kHz
Fsw ocs Switching Frequency =
- lout pes=1A, To= -40°C~ 85°C 1275 1500 1725 kHz
Duiax pca Maximum Duty Cycle - - 100 %
Ton minpcs | Minimum On Time - 60 - ns
Tss pes Soft Start Vour pcs=1.8V, 0 to 95% of Voyr pes, No Load - 750 - us
Roson Hpes | High Side Ron lour pcz=100mA - 210 - mQ
Rosion). L ocs | Low Side Ron lout pca=100mA - 105 - mQ
Rois_pcs Output Discharge Resistor - 250 - Q
Output Voltage UVP Persentage of Regulation Voltage 60 70 80 %
Output Voltage OVP Persentage of Regulation Voltage 120 125 130 %
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APW7704B

Electrical Characteristics (Cont.)
Unless otherwise specified, these specifications apply over VIN_DC3=5V and T,=25°C.

AnPec B

e BUCK4
Symbol Parameter Test Conditions APWT7048 Unit
Min. Typ. Max.
la new_oos g\l?ssmggfnng%“gfe”rft) VIN_DC4=5V, No Load, No Switching - 40 - WA
la_sw pcs Switching Current VIN_DC4=5V, In Switching - 5 - mA
Ishunpca | Shutdown 1Q VIN_DC4=5V, In Shutdown - - 1 uA
Selectable In I°C 0.555 - 0.66 \%
Vrer pcs FB_DC4 Voltage Feedback Voltage Step - 15 - mV
Voltage Accuracy, Veg pc,=0.6V -2 - 2 %
DC Load Regulation Vour pea=3V, lour pea=0.5A~ 1.5A - 0.3 - %IA
Vour pca=3V, lour pca=0.1A~ 1.5A - 0.6 - %IA
DC Line Regulation lVIN_DC_);l=3.5V 10.5.5V, Vour poes=3V, - 0.4 ; %V
OuUT_DC4™ 5A
loL bes Current Limit T,=-40°C ~ 85°C 2.2 3 - A
PSM Peak Current PSM Inductor Current Peak Value - 0.5 - A
o lout oca=0A, Force PWM, T,= -40°C ~ 85°C 1350 1500 1650 kHz
Fsw pca Switching Frequency =
- lout pea=1.5A, Tp=-40°C ~ 85°C 1275 1500 1725 kHz
Duiax_pca Maximum Duty Cycle - - 100 %
Ton minpcs | Minimum On Time - 60 - ns
Tss pea Soft Start Vour pca=3V, 0 to 95% of Voyr pes, No Load - 750 - us
Roson Hpce | High Side Ron lout pcs=100mMA - 130 - mQ
Rosion) L ocs | Low Side Ron lout pca=100mA - 65 - mQ
Rois_pca Output Discharge Resistor - 250 - Q
Output Voltage UVP Persentage of Regulation Voltage 60 70 80 %
Output Voltage OVP Persentage of Regulation Voltage 120 125 130 %
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APW7704B AnPec B

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over V,s,s=5V and T,=25°C.

e RTCLDO
APW7704B
Symbol Parameter Test Conditions - Unit
Min. Typ. Max.
RTCLDO Output Voltage Adjustable by PC 15 - 3.05 v
lxroioo vax | RTCLDO Source Capability Vo rre00=3.7V, Vour rreioo=1.95V - - 10 mA
IOUTfRTCLDo=10mA,
DC Output Voltage Accuracy Vuin_rretpo > Vour rreioo ¥650mV, -3 - 3 %
VOUTﬁRTCLDO= 1.95V
. | =0mA ~ 10mA, V. =3.7V,
Load Re Iat on OUT_RTCLDO 3 VIN_RTCLDO 3 _3 _ 3 (y
gulat VOUTﬁRTCLDO=1 .95V ?
. . Y, =3.7V~5V, | =10mA
L|ne Re ulat|0n VIN_RTCLDO » IOUT_RTCLDO ) _3 _ 3 (y
9 VOUTﬁRTCLDoz 1.95V ?
v VSYS - VOUT_RTCLDO lout rrctoo=10MA, Vour rreino=1.95V, T,=25°C - 450 650 mV
PROPOUTRTC | Dropout Voltage T,=-40 ~ 85°C - 650 | 865 | mV
lor_rre Short Circuit Current Limit Vour rretonr Short to GND, V iy greipo=5V - 150 - mA

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B AnPec B

Electrical Characteristics (Cont.)
Unless otherwise specified, these specifications apply over VINLDO1=5V and T,=25°C.

e LDO1
Symbol Parameter Test Conditions APWT7048 Unit
Min. Typ. Max.
LDO1 Output Voltage Range Output Adjustable, Veg (p01=0.6V 0.6 - 3.3 \
DC Output Voltage Accuracy lLo01=10mA, Voot > Vipor #30mV -2 - 2 %
Load Regulation Vo oo Vimoo =18 45 | - 15 | %
Line Regulation Vunioo1=1.8V to 5V, 1, p6;=150mA, V p0,=1.0V| -1.5 - 1.5 %
VINLDO1 POR Voltage Threshold | VINLDO1 Rising 0.9 1 1.1 \
VINLDO1 POR Voltage Hysteresis | VINLDO1 Falling - 0.2 - \Y
Voropout oot | VINLDO1 - VLDO1 Dropout Voltage | l.50:=150mA, Vyp0:=1.8V, T,=25°C - - 650 mV
leL Lo Short Circuit Current Limit V. po1 Short to GND, Vynp01=5V 180 300 - mA
Output Voltage UVP Persentage of Regulation Voltage 40 50 60 %
Tes 1001 Soft Start Time Licr’nlt_e ot;)dRamp V. po1 from 5% to 95%, ) 150 ) us
Ross 1001 | Discharge Resistor nternal Discharge Resistor when 100 | 375 | 500 | ©

Copyright©ANPEC Electronic Corp. 10 www.anpec.com.tw
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APW7704B AnPec B

Electrical Characteristics (Cont.)
Unless otherwise specified, these specifications apply over VINLDO2=5V and T,=25°C.

e LDO2
APW7704B
Symbol Parameter Test Conditions - Unit
Min. Typ. Max.

LDO2 Output Voltage Range Output Adjustable by I’C 15 - 3.05 \

DC Output Voltage Accuracy l002=10MA, Vyniooz > Vibot20mV -2 - 2 %

Load Regulation oo =0mA to 120mA, Vumioo,=3-3V, 15 ; 15 %

Vipo=1.8V
. ) Vumipo2=3.3V t0 5.5V, | p0,=120mA, o

Line Regulation Vipo,=1.8V -1 - 1 %

Voropout ooz | VINLDO2 - VLDO2 Dropout Voltage | l.50,=120mMA, Vyni00,=3.3V, T,=25°C - - 900 mV
lci_1oo2 Short Circuit Current Limit V\ ooz Short to GND, Vynp02=5V 350 450 - mA

Output Voltage UVP Persentage of Regulation Voltage 40 50 60 %

) Time to Ramp V,pe, from 5% to 95%,
Tesio02 | Soft Start Time No Load P Viooz ° ° - 150 - us
. . Internal Discharge Resistor when

Rois_ Loz Discharge Resistor Shutdown Oceur 100 375 500 Q

PSRR Frquen_cy=1kHz, Vunoo2=2.7V, V. p0=1.8V, 70 ) ) dB
Loading=10mA
L _____________________________________________________________________________________________________________|]
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APW7704B AnPec B

Electrical Characteristics (Cont.)

Unless otherwise specified, these specifications apply over T,=25°C.
External Load Switch, use LS1/2_EN to be an enable trigger signal.

e LS1/2
APW7704B
Symbol Parameter Test Conditions - Unit
Min. Typ. Max.
Vibo s Internal LDO Voltage Supply Source From Vgys, No Load 2.5 3 3.5 \%
LS_ENx Voltage High Range,
Vou Output High Voltage ILS_ENx=0mA, Supply Source is the 2.5 3 3.5 Vv
Internal LDO Output Vipo 5
Voo Output Low Voltage LS_ENx Voltage Low Range - 0 - V
Iis en=DMA, Vgys=3.6V, T,=25°C - 150 300 mV
V - Vs eng Dropout Voltage =
Loo_ts™ Vis e rOP 9 T,= -40 ~125°C - 225 | 400 mv
RLDofLs VSYS to VLDOfLS RDS(ON) - 30 - Q
RLSfSource VLDOﬁLS to VLSfENx RDS(ON) - 30 - Q
Ris sink Output Sink Capability - 6 - Q
Short Circuit Current Limit Vis_enx Short to GND, Vgys=3.6V - 30 - mA
LS_ENx Pin Pulled Low Resistor - 10 - kQ

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B AnPec B

Pin Description

PIN

NO. NAME FUNCTION

1 GPIOA Indicated the PMIC VRs status and report to GPIO.1 pin.
Connect the GPIO1 to the pull up rail via 10kQ resistor.

2 GPIO2 I’C Select High-Low status and outp‘ut Fo GPI02 pi.n.
Connect the GPIO2 to the pull up rail via 10kQ resistor.

3 WAKEUP4 | Input wake up pin to startup the PMIC with a power on event (pulse high).

4 WAKEUP3 | Input wake up pin to startup the PMIC with a power on event (pulse high).

5 WAKEUP2 | Input wake up pin to startup the PMIC with a power on event (pulse high).

6 WAKEUP1 | Input wake up pin to startup the PMIC with a power on event (pulse high).

7 WAKEUPO | Push-Button input pin. When the pin signal is triggered from low to high, the device starts to power up.

8, 11,12 NC No Used.
9,10 VSYS System connection point.

13 LS2_EN |Load Switch 2 Output Enable Pin.

14 LX_DC4 |[DC4 PWM Regulator LX Pin. Connect to external inductor for output LC filter.

15 VIN_DC4 | DC4 PWM Converter Input Pin.

16 FB_DC4 | DC4 Output Feedback Voltage Pin.

17 FB_DC2 |DC2 Output Feedback Voltage Pin.

18 VIN_DC2 |DC2 PWM Converter Input Pin.

19 LX_DC2 |DC2 PWM Regulator LX Pin. Connect to external inductor for output LC filter.

20 LS1_EN |Load Switch 1 Output Enable Pin.

21 VINLDO2 |LDQO2 Input Voltage Pin.

22 LDO2 LDO2 Output Voltage Pin.

23 VINLDO1 |LDO1 Input Voltage Pin.

24 LDO1 LDO1 Output Voltage Pin.

25 FB_LDO1 |LDO1 Output Feedback Voltage Pin. The LDO1 internal reference is 0.6V.

26 FB_DC1 |DC1 Output Feedback Voltage Pin.

27 VIN_DC1 |DC1 PWM Converter Input Pin.

28 LX_DC1 |DC1 PWM Regulator LX Pin. Connect to external inductor for output LC filter.
Power ground connection for high-current power converter node.

29 PGND Intgrnally, PQND is connectfed to the anode of the low side diode.
A single point connection is recommended between power PGND and the analog AGND near the IC
PGND pin.

30 LX_DC3 |[DC3 PWM Regulator LX Pin. Connect to external inductor for output LC filter.

31 VIN_DC3 | DC3 PWM Converter Input Pin.

32 FB_DC3 | DC3 Output Feedback Voltage Pin.

33 RTCLDO |RTCLDO Output Voltage Pin. The pin voltage is adjustable by I°C.

34 BYPASS In_ternal Bias Voltage. Connecting the BYPASS pin t_o the VSYS pin insures the IC operation.
It is not recommended to connect any load to this pin.

35 AGND IC Analog Ground.

36 ADDSEL ADDSEL pin for I°C slave ad_dress sele_ct, which an external resistor puIIThigh/Iow can select the slave ad-
dress. If ADDSEL=L, the 7 bit slave ID is Hex 24h; if ADDSEL=H, the 7 bit slave ID is Hex 25h.

37 PGOOD | Power Good Indicator. Pulled low when either buck converter output is out of regulation.

38 JIINT Open Inter_rupt Output._Connect the /INT to the pull up rail via 10kQ res_istor.
The /INT pin sends active low, 10us pulse to host to report charger device status and fault.

39 SDA I°C Interface Data.

40 SCL I°C Interface Clock.

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B AnPec B
Block Diagram
WAKEUPQO ——1
WAKEUP1 —1— VSYS
» DCH1
WAKEUP2——
Four » DC2
WAKEUP3——| Digital Sync. Buck
Controller Converters » DC3
WAKEUP4—1— Power . oo
] Sequence
ADDSEL ' Control
» RTCLDO
GPIO1 = Three
& LDO » | DO1
GPIO2 = Regulators
» L DO2
PGOOD = System
< Control
/INT
Two Load > LS1EN
Switches
’ » LS2 EN
SCLET= ¢ |« Y » BIAS » BYPASS
SDA<€{—>
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APW7704B

Block Diagram (Cont.)

Buck Converter

IN
{1
PFM CL
Y v $LOC
Power-On- Current |- Current Sense
Reset Limit Amplifier
SS Ramp, | g POR
Slew Rate | > Fault I\I\
Logics | ;
[y
125%Ver A/D-DIA Gate
B OovP Signal > Driver _L_ [
Control o =
70%V Inhibit Gate Zero Crossing
o= Power v Current | Control Comoparator
uve Sequence G Compartor
7 U \ ‘ijji>——
'—
a |_
FB[ | S — J
Vieer J— Error i
L| Ampifier L
= Slope ) LOC -
12C Compensation
Setting M ] i
Oscillator l—O Vi Current Sense
1.5MHz Amplifier

1 x

] PGND

L]
Copyright©ANPEC Electronic Corp.
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APW7704B

Block Diagram (Cont.)

AnPec B

LDO
VIN_LDO [1] J.il {]1LDO_OUT
[ ocp — Level Shift
UVLO High PSRR LDO ;
Enable | _
Control
Logic |
I
Power —
Sequencue »| Soft ) ] GND
- 2C g Start
Setting —
VIN_LDO LJ] 1v] $ LDO_OUT
— OCP -
—  Level Shift ;
UVLO High PSRR LDO
Enable - {1LDO_FB
Control 3 06V
Logic |
I
Power | ——
Sequencue o »| Soft ) ] GND
- N e——
Setting Start —

Copyright©ANPEC Electronic Corp.
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APW7704B

AnPec B

Typical Application Circuit

Push APW7704B
Button
VIN WAKEUPO VIN_DC1 Io VIN
WAKEUP1 O WAKEUP1
1opF/e.3vI
WAKEUP2 O WAKEUP2 L
SOC_VDD
WAKEUP3 O WAKEUP3 1uH v
WAKEUP4 O WAKEUP4 Lx_bct l T T 0
22463V 22uF/6.3V
GPIOT O GPIO1 10k 5pF—|— ! I ! I
GPIO2 O GPI02 FB_DC1
S0C_Vee
0 ADDSEL O ADDSEL 15k
PGND =
10k 10k 10k< 10K
; AGND VIN_DC2 Io VIN
PGOOD O PGOOD 104163V |
- DRAM_VDRAM
SDAO: SDA 1uH 1.2V@1.5A
SCLO SscL LX_DC2 YN T _T_ 0
/INTO /INT 0SS spr _L 22F63V]_ 220FI8.3V]_
FB_DC2 —|—
V_BYPASS O T BYPASS 100k
wI
VIN = —
DC_5VIN —.::? VSYS
_L VIN_DC3 Io VIN
ouFrov [ 2Frev | 1wV ]
1H - LP_1V8_DRAM
1.8V@1A
LX_DC3 YN l T
0k S 5oF zz,ms.aI
V_RTC T -
1.95V@iomA © _L RTCLDO FB_DC3
1“FI 100k
VIN O _L VINLDO2 =
W[ VIN_DC4 Io VIN
SOC_VDDA18 ~
A 0
18V@03A © I LDO2 100163V |
- WIFI_VCC
1uF A
" I 1uH 3.0V@1.5A
= LX_DC4 YN ’ T
VINO: VINLDO1 l
_L 364kS 5pF 22063V
W FB_DC4 T
SOC_VDDA ~
1.0V@0.15A C_L LDO1 91k
20k
WL .
= FB_LDO1 -
30K LS1_EN P LS1_EN_CTRL
= LS2 EN O LS2_EN_CTRL
Copyright©ANPEC Electronic Corp. 17 www.anpec.com.tw
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APW7704B AnPec B

Power Sequence
. DC_5V IN Supplied to VSYS Terminal

: soms | |
4—»‘
| | Ignored in power on / off sequence and active state  |——m |\ Ore Uoge :—> Wakeup from OFF Mode
| | |
1 7500 us | | [(7 TDLY )+8 Jms >500 ys
e | I
Degitch! Deglitch!
jiPegtichy glitch}
I T | | Time 1 _.
WAKEUPX | ¢ >1.q|v | |¢ >1.8v
—T ] 1 |
Il ts0usl | ] .
T T | ]
vsYs l| I | | :
I [ ! I
| | | | .
T T | | )
RTCLDO 1 | | | I
— | Lateh | | !
I | Power pn | Tr~750us | |
I sequer b e, |
et
] | | :\_/
I | : : : Tr=750us ! |
[] | N | |
o Ta= |
DC3 ptems /) | |
T 11 11 |
| 11 | | Tr=750us \ |
11 Td~ | | |
DC2 16ms |/} |
[ |
T1 11 [ | T
1 1 | | Tre750us H |
P Tae : [
DC4 1 1ems /) | |
T 11 \ t
L1 11 M I
1 |
Lpot
1 |
1 |
11 : |
LD@ 0 |
! I
| | |
| ' |
LS1_EN | : [ | | |
|
I | I
1 |
] | ! |
LS2_EN | | [ |
| I : 1
| ! I
PGOOD : Td~112ms | I : |
] |

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B AnPec B

GPIO Behavior

GPIO1 indicates APW7704B ACTIVE status comes from OFF or Self-Refresh mode (Has "OFF bit "write" setting. If OFF
bit is written to 1 and one of VRs is still alive, the status is in “self-refresh” mode. If all of VRs are shutoff when OFF bit is
written to 1, the status is in “OFF” mode). If ACTIVE status is from self-refresh mode, GPIO1 keeps in low; else if ACTIVE
status is from OFF Mode, GPIO1 goes high with PGOOD timing.

GPIO2 output high-low status can be set from I°C register. When the bit is written to “1”, GP1O2 keeps in high; else if the
bit is written to “0”, GPIO2 keeps in low.

WAKEUPXx J—‘

Stay low if active mode
is from Standby Mode (Self-Refresh)

GPIO1 l
|<— Power Down
PGOOD
__________________ ’_ - _ _
Follow PGOOQD if active mode|
is from OFF Mode |
GPIO1
PGOOD

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B

AnPec B

Layout Consideration

In any high switching frequency converter, a correct layout is important to ensure proper operation of the regulator.
Below are Layout consideration checklist and demoboard layout for your reference:

Signal Name

Pinouts Definition

Layout

Input Pins
(VSYS, VIN_DCA1, VIN_DC2, VIN_DCS,
VIN_DC4, VINLDO1, VINLDO2)

Charger and All VR’s Power
Source Input Pins

Place the input capacitors on each power source
input pins with low impedance to GND and
low impedance to the each input pins. Noted
that, because VSYS is the all VR’s input power
source, the VSYS terminal bulk capacitor is rec-
ommended to 22uF/16V and connects to VSYS
terminal as close as possible.

LX Pins
(LX_DC1, LX_DC2, LX_DC3, LX_DC4)

ALL VR’s LX Pins

Keep the switching nodes away from sensitive
small signal nodes since these nodes are fast
moving signals. Therefore, keep traces to these
nodes to inductors as short as possible and
there should be no other weak signal traces in
parallel with theses traces on any layer.

Ideally, route the LX pins to inductors on the top
layer is recommended to avoid the switching
nodes interference.

Feedback Pins
(FB_DC1, FB_DC2, FB_DCS3,
FB_DC4, FB_LDO1)

ALL VR’s Output Feedback
Voltage Pin

The pins are high impedance and sensible to
noise from the switch node. Coupling from fast
switching signals must be avoided. For the
better stability, the forward capacitor 5pF from
output to feedback is recommended and the
feedback divider resistance is recommended as
the application circuit.

(Thermal Pad, PGND, AGND)

Bypass Pin Internal Bias Voltage Connect the decoupling capacitor to bypass pin
as close as possible. The small control signals
should be routed away from the high current
paths.

Ground IC’s Analog and Connect the IC’'s AGND and PGND pad to ther-

Power Ground

mal pad directly. The thermal pad connects to
other layer’s ground plane through several vias.

Copyright©ANPEC Electronic Corp.
Rev. A.4 - Sep., 2025
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APW7704B AnPec B

Layout Consideration (Cont.)

Recommended Minimum Footprint

|< 5mm

- _ Y

| Via diameter
=14mil X16
_________ T
31
3 - 3.35mm >
A
A ’ ‘ ‘ ‘
0.4mm
.
3 w
3 — _+_ g
0.2mm 3
B \/
|
0.6mm : _———
0.4mn'¢
_18_ mo__ :_ . Exposed for
* >l e thermal PAD
o connected
0.18 mm*

*Just Recommend

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B AnPec B

I°’C Programming
I’C Serial Control Interface

The APW7704B DAP has a bidirectional I°C interface that compatible with the I°C (Inter IC) bus protocol and supports
standard mode (100-kHz), fast mode (400-kHz) and the high-speed mode (up to 3.4Mbps in wire mode) data transfer
rates for single byte write and read operations. This is a slave only device that does not support a multi-master bus en-
vironment or wait state insertion. The control interface is used to program the registers of the device and to read device
status. The DAP supports the standard-mode I°C bus operation (100kHz maximum), the fast I°C bus operation (400kHz
maximum) and the high-speed mode (up to 3.4Mbps in wire mode). The DAP performs all I°C operations without 1°C wait
cycles.

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 high-to-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 1. 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 APW7704B 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 us-
ing 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.

7-Bit Slave Address 5_\// A 8-Bit Data A 8-Bit Data A

JUULUUTTTUL

Figure 1. 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 1.
Pin ADDSEL defines the 1°C device address. The device 7-bit address is defined as “0100100” (24H) for ADDSEL=LOW
and “0100101” (25H) for ADDSEL=HIGH.

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B AnPec B

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

The serial control interface supports single-byte R/W 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 APW7704B also
supports sequential I°C addressing. For write transactions, if a sub-address is issued followed by data for that sub-ad-
dress 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 APW7704B. 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, de-
termines 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 2., a single-byte data write transfer begins with the master device transmitting a start condition fol-
lowed by the I°C device address and the R/W bit. The RW 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 APW7704B internal
memory address being accessed. After receiving the address byte, the APW7704B 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 APW7704B again responds with an acknowledge bit. Finally, the master device transmits a stop condi-
tion to complete the single-byte data write transfer.

Stqu Acknowledge Acknowledge Acknowledge
Condition

\ / \ / \ /
A\ \4 V. Stop
I°C Device Address and Sub-address Data Byte Condition
Read/ Write Bit

Figure 2. Single-Byte Write Transfer

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B AnPec B

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

As shown in Figure 3., a single-byte data read transfer begins with the master device transmitting a start condition fol-
lowed 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 APW7704B address and the R/W bit, APW7704B responds with an acknowl-
edge bit. In addition, after sending the internal memory address byte or bytes, the master device transmits another start
condition followed by the APW7704B address and the R/W bit again. This time the R/W bit becomes a 1, indicating a
read transfer. After receiving the address and the R/W bit, the APW7704B again responds with an acknowledge bit. Next,
the APW7704B 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.

Sta_r? Acknowledge Acknowledge Acknowledge Not Acknowledge
Condition

Sfop
I°C Device Address and Sub-address Repea§t Start I’C Device Address and Data Byte Condition

Read/ Write Bit Condition Read/ Write Bit

Figure 3. Single-Byte Read Transfer
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Copyright©ANPEC Electronic Corp. 24 www.anpec.com.tw
Rev. A.4 - Sep., 2025



APW7704B AnPec B

I°C Programming (Cont.)

I’C Control Timing Min. | Typ. | Max. | Unit
I°C DAT and I°C CLK Leakage Current - 0.01 1 pA
Frac I°C Operating Frequency - - 100 kHz
400
T Bus Free Time Between Stop and SCL=100kHz 4.7 - - s
BUF Start Condition SCL=400kHz 1.3 - - K
After this period, the first clock is generated 4 ) )
T up sta | Hold Time After Start Condition SCL=100kHz 06 ] ] us
SCL=400kHz '
. ) SCL=100kHz 4.7 - -
T sy sta | Repeated Start Condition Setup Time SCL=400kHz 06 ] ] us
" ) SCL=100kHz 4 - -
T syusto | Stop Condition Setup Time SCL=400kHz 06 ] ] us
) SCL=100kHz 300 - -
T o par | Data Hold Time SCL=400kHz 300 ] ] ns
) SCL=100kHz 250 - -
T supar | Data Setup Time SCL=400kHz 100 ] ] ns
. SCL=100kHz 4.7 - -
Tiow |Clock Low Period SCL=400kHz 13 | - - Hs
. ) SCL=100kHz 4 -
T 1ieH Clock High Period SCL=400kHz 06 - ] us
) 2 SCL=100kHz 300
Tr 1c Fall Time of I°C DAT/CLK SCL=400kHz - - 300 ns
. ) 2 SCL=100kHz 1000
Tk 12c Rise Time of I“C DAT/CLK SCL=400kHz - - 300 ns
. . SCL=100kHz 400
C, Capacitive Load for Each Bus Line SCL=400kHz - - 400 pF

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B AnPec B

I°C Programming (Cont.)

Timing Diagram

T T e 2 >l € M |_ |

wl | TN A, [ A /(I
e AR e
SDA | | | | HD:STA HD:DAT SU;DAT SU STA! | SU;ST | |
LD - JARAN /A A
'L‘lJLBUPI | ) ' T ' =

o] Ts| 5| o

Figure 4: ’'C Common AC Specification
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APW7704B

AnPec B

I°C Programming (Cont.)

Register Map

i Bits
Register Address Register Name Rezzagmléi;te b7 |06 1 05 1 02 | 03 102 | D1 | DO Default Value
00 CONTROLO Read/Write ofo0fo0]1 110 1 1 1B
01 CONTROL1 Read/Write of1{o]|1]0]|1 0|0 54
02 CONTROL2 Read/Write o101 110 0|1 59
07 BUCKCONFIGO Read/Write 00| 1 11001 1 33
08 BUCKCONFIG1 Read/Write 00| 1 11001 1 33
09 LDOCONFIGO Read/Write ofofojo|1]0] 0|1 09
0A LDOCONFIG1 Read/Write ofofojoj|o0O]|1 1 0 06
0B TIME LAPSE2 Read/Write ofofojojo|lO|O0O]|oO 00
0C TIME LAPSE1 Read/Write ofofojojo|lO]|O]|oO 00
0D TIME LAPSEO Read/Write ofofojojo|lO]|O0O]|oO 00
OE SEQO Read/Write ojofo|l1]O0]O0]|1 1 13
OF SEQ1 Read/Write ojof1]0]O0{|1 0|0 24
10 SEQ2 Read/Write 0]0{|1 11011 0|0 34
1 SEQ3 Read/Write ojofo|l1]j]of[0O0O]O0]|1 11
12 DLYO Read/Write ofofoj1jo0]|]0] 0|1 1
13 DLY1 Read/Write ofofoj1j0]|]0] 0|1 1
14 DLY2 Read/Write ofofoj1jo0]|]0] 0|1 1
15 DLY3 Read/Write ofofoj|1]o0]|1 1 1 17
16 INT MASK Read/Write 1]0|J]0|O0O|O0Of|OfO0O]O 80
17 CHIPID ReadOnly 0| 1 1 1 0| x| x| x 7x
19 INT FLAG Read Only ofofojojo|lO|O0O]|O 00
1A WAKEUP Read Only ofofojojoOo|O]|O0O]oO 00

. ______________________________________________________________________________________________________________________________________________|]
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APW7704B AnPec B

I°C Programming (Cont.)

REG00
Bit 7 6 5 4 3 2 1 0
Name WDT_RST | RESERVED OFF RSTTMR_EN RESERVED
Read/Write R/IW R/W R/W R/W R/W R/W R/IW R/W
Default Value 0 0 0 1 1 0 1 1
Name Description
Watchdog timer reset bit. Write “1” to reset the watchdog timer when WDT_EN bit is enabled.
WDT_RST 0 — Read 0 as usual, write 1 no effect

1 — Write 1 to reset the watchdog timer. (auto clear)

0 — Normal status

OFF 1 — Trigger a power-down sequence.

Note: When set this bit to 1 to trigger a power-down sequence. Bit is automatically reset to 0.
During power down sequence, if the STBYON bit set to “1”, the channel will still on.
Push-button (Wakeup0) reset function enable-disable bit.

RSTTMR_EN 0 — Disabled

1 - Enabled

RESERVED No Used.
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APW7704B AnPec B

I°C Programming (Cont.)

REGO01
Bit 7 6 5 4 3 2 1 0
Name RESERVED | RESERVED | RESERVED | RESERVED TL_EN RSTTMR | RESERVED | RESERVED
Read/Write R/IW R/W R/W R/IW R/IW R/W R/W R/W
Default Value 0 1 0 1 0 1 0 0
Name Description

Time lapse function enabled bit.
TL_EN 0 — time lapse function disable
1 — time lapse function enable

Push-button (Wakeup0) reset time constant.

0-8s

RSTTMR 1-16s

NOTE: Device enters RESET if wakeupO is held high pulse width for >8s or >16s (default), depending on RSTTMR
bit.

RESERVED No Used.

Copyright©ANPEC Electronic Corp. 29 www.anpec.com.tw
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APW7704B AnPec B

I°C Programming (Cont.)

REG02
Bit 7 6 | 5 4 3 2 1 0
Name WDT_EN WDTMR RESERVED | RESERVED | RESERVED GPIO2
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Default Value 0 1 0 1 1 0 0 1
Name Description

Watchdog timer function enabled bit.

0 — watchdog timer function disable

WDT_EN 1 — watchdog timer function enable

Note: When WDT_EN is enabled, write “1” to reset WDT_RST bit to reset watchdog timer, if watchdog timer is time-
out, the PMIC will reset all registers and auto reboot.

Watchdog timer setting bit.
000 - 1s

001 -2s

010 —4s

WDTMR 011 -8s

110 — 16s

101 - 32s

110 — 64s

111 - 128s

GPIO2 status bit; This bit determines the output signal of GP102 pin.
GPIO2 0 — GPIO2 pin is output low
1 - GPIO2 pin is output high

RESERVED No Used.
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APW7704B AnPec B

I°C Programming (Cont.)

REGO07
Bit 7 6 | 5 4 3 2 1 0
Name STBYON_DCH1 VFB_DCA1 STBYON_DC2 VFB_DC2
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Default Value 0 0 1 1 0 0 1 1
Name Description

Off mode DC1 regulator enabled bit.
STBYON_DC1 [0 - power off as sequence
1 — still enable in OFF mode

VFB_DC1 voltage setting.
000 — 0.555V
001 - 0.570V
010 — 0.585V
VFB_DC1 011 - 0.600V
100 — 0.615V
101 - 0.630V
110 — 0.645V
111 - 0.660V

Off mode DC2 regulator enabled bit.
STBYON_DC2 [0 - power off as sequence
1 — still enable in OFF mode

VFB_DC2 voltage setting.
000 — 0.555V
001 - 0.570V
010 — 0.585V
VFB_DC2 011 - 0.600V
100 — 0.615V
101 - 0.630V
110 — 0.645V
111 - 0.660V
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APW7704B AnPec B

I°C Programming (Cont.)

REGO08
Bit 7 6 | 5 4 3 2 1 0
Name STBYON_DC3| VFB_DC3 STBYON_DC4 VFB_DC4
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Default Value 0 0 1 1 0 0 1 1
Name Description

Off mode DC3 regulator enabled bit.
STBYON_DC3 [0 - power off as sequence
1 — still enable in OFF mode

VFB_DC3 voltage setting.
000 — 0.555V
001 - 0.570V
010 — 0.585V
011 - 0.600V
100 — 0.615V
101 - 0.630V
110 — 0.645V
111 - 0.660V

Off mode DC4 regulator enabled bit.
STBYON_DC4 |0 - power off as sequence
1 — still enable in OFF mode

VFB_DC4 voltage setting.
000 — 0.555V
001 - 0.570V
010 — 0.585V
011 - 0.600V
100 — 0.615V
101 - 0.630V
110 — 0.645V
111 - 0.660V

VFB_DC3

VFB_DC4
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APW7704B

I°C Programming (Cont.)

AnPec B

REGO09
Bit 7 6 5 4 3 2 1 0
Name RESERVED | RESERVED | RESERVED RTCLDO
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Default Value 0 0 0 0 1 0 0 1
Name Description
RTCLDO output voltage setting.
00000 — 1.5V 00001 - 1.55V 00010 — 1.6V 00011 — 1.65V
00100 - 1.7V 00101 - 1.75V 00110 — 1.8V 00111 — 1.85V
01000 — 1.9V 01001 - 1.95V 01010 — 2.0V 01011 — 2.05V
RTCLDO 01100 — 2.1V 01101 - 215V 01110 — 2.2V 01111 — 2.25V
10000 — 2.3V 10001 —2.35V 10010 — 2.4V 10011 — 2.45V
10100 — 2.5V 10101 -2.55v 10110 - 2.6V 10111 — 2.65V
11000 - 2.7V 11001 - 2.75V 11010 — 2.8V 11011 — 2.85V
11100 — 2.9V 11101 —295V 11110 — 3.0V 11111 — 3.05V
RESERVED No Used.
REGOA
Bit 7 6 5 4 3 2 1 0
Name STBYON_LDO1(STBYON_LDO2| RESERVED LDO2
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Default Value 0 0 0 0 0 1 1 0
Name Description

STBY_ON_LDO1

Standby mode regulator enabled bit.
0 — power off as sequence
1 — still enable in OFF mode

STBY_ON_LDO2

Standby mode regulator enabled bit.
0 — power off as sequence
1 — still enable in OFF mode

LDO2 output voltage setting.

0 0000 — 1.50V 0 0001 — 1.55V 0 0010 — 1.60V 0 0011 — 1.65V0 0100 — 1.70V0 0101 — 1.75V 0 0110 — 1.80V
0 0111 — 1.85V 0 1000 — 1.90V 0 1001 — 1.95V0 1010 — 2.00vV0 1011 — 2.05V0 1100 — 2.10V0 1101 — 2.15V

LDO2 0 1110 — 2.20V 0 1111 — 2.25V 1 0000 — 2.30V 1 0001 — 2.35V 1 0010 — 2.40V 1 0011 — 2.45V 1 0100 — 2.50V
10101 - 2.55V 1 0110 — 2.60V 1 0111 — 2.65V 1 1000 — 2.70V 1 1001 — 2.75V 1 1010 — 2.80V 1 1011 — 2.85V
11100 — 2.90V 1 1101 — 2.95V 1 1110 — 3.00V 1 1111 — 3.05V

RESERVED No Used.
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I°C Programming (Cont.)

REGO0B
Bit 7 6 5 4 3 2 1 0
Name T23 T22 21 T20 T19 T18 T17 T16
Read/Write RIW RIW RIW RIW RIW RIW RIW RIW
Default Value 0 0 0 0 0 0 0 0
Name Description
Time lapse length setting in second.
123-T0 00000000 00000000 00000000 - 1sec
11111111 11111111 11111111 - 16777216sec (194D 4H 20M 16S)
REGOC
Bit 7 6 5 4 3 2 1 0
Name 15 T14 T13 T12 T T10 T09 T08
Read/Write RIW RIW RIW RIW RIW RIW RIW RIW
Default Value 0 0 0 0 0 0 0 0
Name Description
Time lapse length setting in second.
193-T0 00000000 00000000 00000000 - 1sec
11111111 11111111 11111111 - 16777216sec (194D 4H 20M 16S)
REGOD
Bit 7 6 5 4 3 2 1 0
Name T07 T06 T05 T04 T03 T02 T01 T00
Read/Write RIW RIW RIW RIW RIW RIW RIW RIW
Default Value 0 0 0 0 0 0 0 0
Name Description
Time lapse length setting in second.
123-T0 00000000 00000000 00000000 - 1sec
11111111 11111111 11111111 - 16777216sec (194D 4H 20M 16S)
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I°C Programming (Cont.)

REGOE
Bit 7 | e | s 4 3 2 1 0
Name DC1_SEQ DC2_SEQ
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Default Value 0 0 0 1 0 0 1 1
Name Description

DC1 enable STROBE.

0000 — No Used

0001 — enable at STROBE1
0010 — enable at STROBE2
DC1_SEQ 0011 — enable at STROBE3
0100 — enable at STROBE4
0101 — enable at STROBE5S
0110 — enable at STROBE6
0111 — enable at STROBE7

DC2 enable STROBE.

0000 — No Used

0001 — enable at STROBE1

0010 — enable at STROBE2
DC2_SEQ 0011 — enable at STROBE3
0100 — enable at STROBE4
0101 — enable at STROBE5S
0110 — enable at STROBE6
0111 — enable at STROBE7
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I°C Programming (Cont.)

REGOF
Bit 7 | e | s 4 3 2 1 0
Name DC3_SEQ DC4_SEQ
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Default Value 0 0 1 0 0 1 0 0
Name Description

DC3 enable STROBE.

0000 — No Used

0001 — enable at STROBE1

0010 — enable at STROBE2
DC3_SEQ 0011 — enable at STROBE3

0100 — enable at STROBE4
0101 — enable at STROBE5S
0110 — enable at STROBE6

0111 — enable at STROBE7

DC4 enable STROBE.

0000 — No Used

0001 — enable at STROBE1

0010 — enable at STROBE2
DC4_SEQ 0011 — enable at STROBE3

0100 — enable at STROBE4
0101 — enable at STROBE5S
0110 — enable at STROBE6

0111 — enable at STROBE7
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I°C Programming (Cont.)

REG10
Bit 7 | e | s 4 3 2 1 0
Name LS1_EN_SEQ LS2_EN_SEQ
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Default Value 0 0 1 1 0 1 0 0
Name Description

LS1_EN enable STROBE.
0000 — No Used

0001 — enable at STROBE1
0010 — enable at STROBE2
LS1_EN_SEQ (0011 - enable at STROBE3
0100 — enable at STROBE4
0101 — enable at STROBE5S
0110 — enable at STROBE6
0111 — enable at STROBE7

LS2_EN enable STROBE.
0000 — No Used

0001 — enable at STROBE1
0010 — enable at STROBE2
LS2_EN_SEQ [0011 —enable at STROBE3
0100 — enable at STROBE4
0101 — enable at STROBE5S
0110 — enable at STROBE6
0111 — enable at STROBE7
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I°C Programming (Cont.)

REG11
Bit 7 | e | s 4 3 2 1 0
Name LDO1_SEQ LDO2_SEQ
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Default Value 0 0 0 1 0 0 0 1
Name Description

LDO1 enable STROBE.
0000 — No Used

0001 — enable at STROBE1
0010 — enable at STROBE2
LDO1_SEQ 0011 — enable at STROBE3
0100 — enable at STROBE4
0101 — enable at STROBE5S
0110 — enable at STROBE6
0111 — enable at STROBE7

LDO2 enable STROBE.
0000 — No Used

0001 — enable at STROBE1
0010 — enable at STROBE2
LDO2_SEQ 0011 — enable at STROBE3
0100 — enable at STROBE4
0101 — enable at STROBE5S
0110 — enable at STROBE6
0111 — enable at STROBE7
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I°C Programming (Cont.)

REG12
Bit 7 | e | s 4 3 2 1 0
Name RESERVED DLY2
Read/Write R/W R/W R/W R/W R/W R/W R/W R/wW
Default Value 0 0 0 1 0 0 0 1
Name Description
RESERVED No Used.
Delay 2 time (Between STROBE1 and STROBLEZ2)
0000 — 12ms 0100 — 28ms 1000 — 44ms 1100 — 60ms
DLY2 0001 — 16ms 0101 — 32ms 1001 —48ms 1101 — 64ms
0010 — 20ms 0110 — 36ms 1010 — 52ms 1110 — 68ms
0011 —24ms 0111 —40ms 1011 — 56ms 1111 - 72ms
REG13
Bit 7 6 5 4 3 2 1 0
Name DLY3 DLY4
Read/Write R/W R/W R/W R/W R/W R/W R/W R/wW
Default Value 0 0 0 1 0 0 0 1
Name Description
Delay 3 time (Between STROBE2 and STROBLE3)
0000 — 12ms 0100 — 28ms 1000 — 44ms 1100 — 60ms
DLY3 0001 — 16ms 0101 -32ms 1001 — 48ms 1101 — 64ms
0010 — 20ms 0110 — 36ms 1010 — 52ms 1110 — 68ms
0011 —24ms 0111 —40ms 1011 — 56ms 1111 - 72ms
Delay 4 time (Between STROBE3 and STROBLE4)
0000 — 12ms 0100 — 28ms 1000 — 44ms 1100 — 60ms
DLY4 0001 — 16ms 0101 - 32ms 1001 — 48ms 1101 — 64ms
0010 — 20ms 0110 — 36ms 1010 — 52ms 1110 — 68ms
0011 —24ms 0111 —40ms 1011 — 56ms 1111 - 72ms
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I°C Programming (Cont.)

Note PGDLY applies to PGOOD pin.

REG14
Bit 7 | e | s 4 3 2 1 0
Name DLY5 DLY6
Read/Write R/W R/W R/W R/W R/W R/W R/W R/wW
Default Value 0 0 0 1 0 0 0 1
Name Description
Delay 5 time (Between STROBE4 and STROBLES)
0000 — 12ms 0100 — 28ms 1000 — 44ms 1100 — 60ms
DLY5 0001 — 16ms 0101 -32ms 1001 — 48ms 1101 — 64ms
0010 — 20ms 0110 — 36ms 1010 — 52ms 1110 — 68ms
0011 —24ms 0111 —40ms 1011 — 56ms 1111 - 72ms
Delay 6 time (Between STROBE5 and STROBLES)
0000 — 12ms 0100 — 28ms 1000 — 44ms 1100 — 60ms
DLY6 0001 — 16ms 0101 — 32ms 1001 —48ms 1101 — 64ms
0010 — 20ms 0110 — 36ms 1010 — 52ms 1110 — 68ms
0011 —24ms 0111 — 40ms 1011 — 56ms 1111 - 72ms
REG15
Bit 7 6 5 4 3 2 1 0
Name DLY7 PGDLY
Read/Write R/W R/W R/W R/W R/W R/W R/W R/wW
Default Value 0 0 0 1 0 1 1 1
Name Description
Delay 7 time (Between STROBE6G and STROBLE7)
0000 — 12ms 0100 — 28ms 1000 — 44ms 1100 — 60ms
DLY7 0001 — 16ms 0101 - 32ms 1001 — 48ms 1101 — 64ms
0010 — 20ms 0110 — 36ms 1010 — 52ms 1110 — 68ms
0011 —24ms 0111 —40ms 1011 — 56ms 1111 -72ms
Power Good Delay time
0000 — 10ms 0100 — 40ms 1000 — 72ms 1100 — 104ms
PGDLY 0001 — 16ms 0101 —48ms 1001 — 80ms 1101 — 112ms
0010 — 24ms 0110 — 56ms 1010 — 88ms 1110 — 120ms
0011 —32ms 0111 — 64ms 1011 — 96ms 1111 — 128ms
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I°C Programming (Cont.)

REG16
Bit 7 6 5 4 3 2 1 0
Name RESERVED | RESERVED | WKUPxM | RESERVED TEMPM RESERVED RESERVED
Read/Write R/IW R/W R/W R/W R/W R/W R/W R/W
Default Value 1 0 0 0 0 0 0 0
Name

Description

Wakeupx status change interrupt mask.

WKUPxM 0 — interrupt is issued when wakeupx status changes (WAKEUPXx changed low to high)
1 — no interrupt is issued when wakeupx status changes

Chip temperature alarm status change interrupt mask.
TEMPM 0 — interrupt is issued when chip temperature is over 130°C
1 — no interrupt is issued when chip temperature is over 130°C

RESERVED No Used.
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I°C Programming (Cont.)

REG17
Bit 7 5 4 3 1 0
Name RESERVED CHIPID RESERVED REV
Read/Write R R R R R R
Default Value 0 1 1 0 X X
Name Description
CHIP ID Chip ID.
Revision.
000 — revision 1.0
001 — revision 1.1
REV 010 — revision 1.2
011 —revision 1.3
111 - Future Use
RESERVED No Used.
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I°C Programming (Cont.)

REG19
Bit 7 6 5 4 3 2 1 0
Name RESERVED | RESERVED | RESERVED | WKUPxI RESERVED TEMPI RESERVED
Read/Write R R R R R R R R
Default Value 0 0 0 0 0 0 0 0
Name Description
Wakeupx status changed flag.
WKUPxI 0 — no change in status

1 — wakeupx status change (WAKEUPXx changed low to high)
NOTE: Detail information is available in 0x1A register

Chip temperature alarm status changed flag.
TEMPI 0 — no change in status
1 — Chip temperature is over 130°C

RESERVED No Used.
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I°C Programming (Cont.)

REG1A
Bit 7 6 5 4 3 2 1 0
Name RESERVED | RESERVED | RESERVED WKUPO WKUP1 WKUP2 WKUP3 WKUP4
Read/Write R R R R R R R R
Default Value 0 0 0 0 0 0 0 0
Name Description

WAKEUPO status changed bit. (Alto clear when readout)
WKUPO 0 — no change in WAKEUPO status
1 — WAKEUPO status change

WAKEUP1 status changed bit. (Alto clear when readout)
WKUP1 0 — no change in WAKEUP1status
1 — WAKEUP1 status change

WAKEUP?2 status changed bit. (Alto clear when readout)
WKUP2 0 — no change in WAKEUP2 status

1 — WAKEUPZ2 status change

WAKEUPS status changed bit. (Alto clear when readout)
WKUP3 0 — no change in WAKEUP3status

1 — WAKEUPS status change

WAKEUP4 status changed bit. (Alto clear when readout)
WKUP4 0 — no change in WAKEUP4 status

1 — WAKEUP4 status change

RESERVED No Used.
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Package Information

TQFN5x5-40B

D A
L)
—
/— Pin 1
0 S
D2 A3
} NX
TOOOOOOOO] —
1
—] ]
] —
] Pin 1 Corner —
- =
—] ] =
] —
] —
1 —
—] =
OOO00MmMmOnmn 4
b=l
s TQFN5*5-40B
Y
¥ MILLIMETERS INCHES
o]
L MIN. MAX. MIN. MAX.
A 070 0.80 0.028 0.031
A1 0.00 0.05 0.000 0.002
A3 0.20 REF 0.008 REF
0.15 0.25 0.006 0.010
D 4.90 5.10 0.193 0.201
D2 350 3.70 0.138 0.146
E 4.90 510 0.193 0.201
E2 350 3.70 0.138 0.146
e 0.40 BSC 0.016 BSC
0.35 0.45 0.014 0.018
K 0.20 0.008
aaa 0.08 0.003
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Carrier Tape & Reel Dimensions

/—@DO PO P2 P1 — A
| -
®» | ® ® 4
w
( :
ol O
KO, A AO me A L A
| | |
| |
‘ SECTION B-B ‘
<
T
Application A H T C d D w E1 F
330.042.00( 50 MIN. | 12:4+2.00| 13.0+0-50| 1 5 MIN. | 20.2 MIN. | 12.0+0.30 | 1.75+0.10 | 5.50+0.10
TQFN 5x5 PO P1 P2 DO D1 T A0 BO Ko
4.00:0.10 | 8.00:0.10 | 2.00+0.10 | 1-5*919 1 1.5 miN. | 0-6*0-90 1 5351020 | 5.3510.20 | 1.00£0.20
(mm)
Devices Per Unit
Package Type Packing Quantity
TQFN 5x5 Tape & Reel 2500
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Taping Direction Information

TQFN5x5-40B
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Classification Reflow Profiles

Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly
Preheat & Soak 100°C 150°C
Temperature min (Tgin)
Temperature max (Tgmax) 150°C 200°C
Time (T, to Ty (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.(.tp) . within 5°C of the specified 20" seconds 30** seconds
classification temperature (T,)
Average ramp-down rate (T, to Tgay) 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 @ T;=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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