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ABSOLUTE MAXIMUM RATINGS

BATT 10 GND ..ot -0.3V to +6V
CHG 10 GND ..o -0.3V to +6V
LXto PGND............ -0.3V to +6V

GND to PGND

FB, AE, LCE, SEL1, SEL2, REG,
PCKP to GND......ccoooviiiiiii

CHG Continuous Current

(limited by power dissipation of package)

-0.3V to +0.3V

-0.3V to VBATT + 0.3V

Continuous Power Dissipation (Tp = +70°C)

12-Pin UTDFN (derate 15mW/°C above +70°C) ....... 1200mwW
Operating Temperature Range................coeoo.. -40°C to +85°C
Junction Temperature

Storage Temperature Range.............cccceeeeee

Lead Temperature (soldering, 10s)
Lead Temperature (reflow)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(Voug = +4.3V, Figure 1, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CHG Input Maximum Voltage Limited by shunt regulator (Note 2) 4.875 5.3 5.7 \
CHG Enable Threshold VcE 4.07 4.15 4.21 \Y
CHG Quiescent Current locHg | Vouag = 4.0V rising, VgaTT = 4.0V 625 1300 nA
CHG Shunt Delay 25 ys
CHG Input Shunt Limit (Note 2) 50 mA
CHG Maximum Input Current VCH.G nput cgrrent limited by Absolute 50 100 mA
Maximum Ratings
Vohg = 4.0V, IcHg = 1HA 45
CHG-to-BATT Dropout Voltage Vetia = 40V, lpart = -6mA 25 mv
Veonag = 4.0V, IgaTT = -20mMA 65
Veonag = 4.0V, IgaTT = -40mA 100
BATT REG
BATT Regulator Voltage 4065 4125 4.160 \
BATT Regulation Delay VcHg = 4.2V, starting at 4V 30 us
Regulator in dropout;
VCﬁG =4.15V, \?BATT =412V 480 1030
Harvest standby (AE pulse low) 1 165
) VcHg = 0V, VeatT = 2.1V 10 4.0V
BATT Quiescent Current lQBATT
AE regulator on, boost off; . 795 1650 nA
VeHg = 0V, VeatT = 4.0V, AE high
LCE regulator on, boost off;
VBATT 2 4.0V, LCE mode (Note 3) 150 550
MK Maxim Integrated Products 2
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ELECTRICAL CHARACTERISTICS (continued)

(VcHg = +4.3V, Figure 1, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
LINEAR LDO REGULATOR
Vpckp = 4.0V, Ireg = 50pA, SEL1 = open 3.22 3.3 3.37
REG Voltage Vpckp = 4.0V, Ireg = 50pA, SEL1 = GND 2.25 2.3 2.375 \Y
Vpckp = 4.0V, IReg = 50pA, SEL1 = BATT 1.75 1.8 1.9
Vpckp = 4.0V, IReg = 50pA, SEL1 = open 2.9 3.3 3.7
REG Voltage, LCE Mode _ _ _
(Note 3) Vpckp = 4.0V, IrReg = 50pA, SEL1 = GND 2.1 2.3 25 N
Vpckp = 4.0V, IReg = 50pA, SEL1 = BATT 1.6 1.8 2.05
VREG = 2.15V, Vpckp = 3.8V, AE high 75 mA
REG Current Limit VREG = 2.15V, Vpckp = 3.8V, LCE mode
50 pA
(Note 3)
REG Startup Time Vpckp = 4.0V, AE rising, Creg = 10F 53 ms
SEL1 = open 2.175
LCE Threshold High (Note 4) Vin.Lce | SEL1 = GND 1.575 \Y
SEL1 = BATT 1.30
SEL1 = open 0.9
LCE Threshold Low (Note 5) ViL.Lce | SEL1 =GND 0.6 \Y
SEL1 =BATT 0.5
PCKP REGULATOR
AE Threshold High VIH-AE 1.13 \Y
AE Threshold Low VIL-AE 0.15 \Y
Vag = 0V, persists < 1us -4 -2 A
AE Low Input Current AE P ) - -
Vag = 0V, persists > 1us 1 nA
AE High Input Current VaAE = 3.6V 1 nA
PCKP Enable Threshold REG enabled 3.62 3.7 3.78 Vv
PCKP Charge Current Vpckp = 0V, VRaTT = 2.2V 100 mA
VBaTT = 4.0V, resistance between BATT
PCKP Impedance Ramp Rate and PCKP from high impedance to 5Q S ms
BATT Undervoltage Lockout i VBaTT = 2.15V, AE high, first ramp of 5 S
(UVLO) Delay WLOT | pckp
BATT UVLO Delay tUvLop VBaTT = 2.15V, AE high, not first PCKP 05 ms
ramp
AE regulator active, LCE regulator inactive 1.990 2.15 2.30
BATT UVLO Threshold . - - \Y
LCE regulator active, AE regulator inactive 3

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)
(Voug = +4.3V, Figure 1, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | sYMBOL | CONDITIONS MIN TYP  MAX | UNITS

BOOST REGULATOR

CHG Regulation Voltage VgaTT = 4.125V 4.3 4.5 4.7 \Y

Frequency VeaTT = 3.9V, VeHg = 3.95V 0.73 1 1.27 MHz

Boost Turn-On Time tBoosT-0N | Design guidance, typical only 850 ns
FB Rising (enable 0485 0.75 1.0

FB Threshold on o (enable) v
FBorr Falling (disable), Vcug = 3.8V 0.22 0.25 0.27

FB Input Current Low Ve = GND, momentary 600 nA

) ILx = 20mA, VpaTT = 3.8V, SEL2 = GND 0.275 0.5 0.7
LX nMOS On-Resistance Rps-on Q
ILx = 10mA, VpaTT = 3.8V, SEL2 = open 4 8 12

Note 1: Specifications are 100% production tested at Tp = +25°C. Limits over the operating temperature range are guaranteed by
design and characterization.

Note 2: Since the CHG shunt regulator has a 25us delay, the user must limit the voltage to the Absolute Maximum Rating until the
internal CHG shunt provides the voltage limit at the pin in response to 50mA input. Larger currents must be shunted with
an external clamp to protect the CHG pin from damage.

Note 3: LCE mode is entered by pulsing AE high, then pulsing AE low.

Note 4: For logic-high, connect LCE to the REG output. Do not connect to the BATT or PCKP pins.

Note 5: Since LCE is compared to the REG pin voltage for operation, the low-power regulator cannot be switched off under condi-
tions where the REG output is shorted to GND.

MAXIN
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BRD—&E

laBATT lacHG TOTAL QUIESCENT
NAME MODE CONDITIONS (nA) (nA) CURRENT (nA)
Cell Connection: Cell connected to circuit
Standby Regulator outputs off, . 1 — 1 (from cell)
during assembly
no charger present
Shutdown gv\e/Ll?laot(r)rSQSttdL?t\gr;ff VBar falls below 2.15V 1 — 1 (from cell)
g P ' or AE and LCE pulsed low
no charger present
Charger Present: Vonag =4V, 626 (from energy-harvesting
Full Charge Regulator outputs off, VCHG > VBATT, 1 625 cell); can harvest down to
cell charging AE pulsed low 1uWw
Dropout ggaL?;grnolatrOB’;Ugﬁ Verg = 415V,
P g puts of, VBaTT = 4.12V, 450 — | 450 (from cell)
Charge charger present, but
. AE pulsed low
below regulation voltage
AE Regulator On:
AE Active Boost off, no charge AE pulsed high 725 — 725 (from cell)
source present
AE and LCE | AE@nd LCE Regulators o oo high after AE
. On: Boost off, no charge : 875 — 875 (from cell)
Active pulsed high
source present
LCE Regulator On: AE pulsed high, then LCE
LCE Active Boost off, no charge pulsed high, then AE pulsed 150 — 150 (from cell)
source present low
MK Maxim Integrated Products 5
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(Ta = +25°C, unless otherwise noted.)

Ipp vs. VBatT OVERTEMPERATURE

REGULATOR STARTUP BOOST STARTUP LCE AND AE AND SEL1 = GND
6 5 6 | g 10 g
: X—>p g 9 £
5 z 5 g [
= Y 8 y
4 4 —— 7
Tp=+85°C
— = o H
= AE Vv = SOLAR i oel 2 6
23 f 503 B = 5
- h / fe—res = m =y Th= 257
2 /\ 2 3
2
1 PCKP 1 1 Ta= 40°C
0 / J 0 L L~ L 0
0 5 10 0 4 6 8 30 35 40
TIME (ms) TIME (us) VaarT (V)
Ipp vs. VBaTT OVERTEMPERATURE Ipp vs. VBaTT OVERTEMPERATURE MEC101 CELL CHARGE PROFILE
LCE = VREG, AE, AND SEL1 = GND AE = BATT, LCE, AND SEL1 = GND 2.5mW CHARGE SOURCE
- 825 N 415 MAX17710 toc06
190 - —] _’T_ : 111 i
£ £ 410 IBATT
= 75 I = X / L
170 Ta=+85°C 405 7 4
Th=+85°C 725 =0 / i
— _ WA V4 B
£ 150 z = L/
= = 675 3 3% ,
- ‘ - = 390 \ -
130 y o 3 W
o Th=+25°C 62 Th=+25"C O il -
Ta= —|40 C Th=-40°C 3.85
110 575 | B
/J_/W’/‘ y 1 380 i
90 525 375
3.0 35 40 30 35 40 0 50 100 150 200 250
VBaTT (V) VBATT (V) TIME (Minutes)
BOOST CIRCUIT BREAK-EVEN
THRESHOLD vs. CELL VOLTAGE
(STANDARD APPLICATION CIRCUIT) AE LOAD REGULATION LCE LOAD REGULATION
10 5 35 % 35 .
09 g 33 £ 33 -
— = = E
£ 08 g 31 E 1 2
= = N = ’
g o7 = 29 \\ & 29
2 06 / = o7 = o7
2 05 = 25 = 25
2 / = 23 = 23
oD jun )
g 03 L ’ g 21 \_/\__/ 3 21
[a = ‘\~~~\ / o
T 02 S§ v 19 19
N
0.1 17— 17
0 15 15
35 36 37 38 39 40 41 0 100 150 200 0 50 100
VBATT (V) LOAD (mA) LOAD (uA)
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|5 a2
0 G 7|
UTDFN
FEiER
HmF E4 o HaE
1 BATT TIVLAR NANRRAVTFUH B LTEILOEDHFICEREL TS0,
o CHG HEAN, ICIZZDFFICEHEESNIEEAY —ZANSBILIRELZYT, T—IAMEBROHEAHF LI
B4 21VUEDORE Y —ZXIIEHELTLES LY,
T—2M2—T e TDUHFEFBoONDAL Y IIVRALICEREN T D EICKDTT—I MNEIERA
3 FB A x—=TIEnFEd, Z0DBE. ZOHFEFBorFLATICERE 22 &ICE>TT—RMNABRA T =2—
TIEnEd,
4 GND TINARITZ Ry DRTLTZURICEHELTLES,
5 LX T—Z Ao HEET—ZNEIEDA VIO RNDEREHIELE T,
6 PGND BRIS VR, DATLTSVRICERELTEE 0,
- AE TOTATA%—T e REBALFIL—FHNEAZ—TILTDIBEIE/NAICEREI LT ZE 0,
LFaL—oEhETA -7 928530 ICBEHLTEE 0,
8 SEL2 T—2ZMRps-oNEBIR, BEDT7 T —23> TR RATLAISVRICE#HLTO.5QDT—2
Rps-oNEIEIRLTL S0,
¥l —FEEER, 2.3VDOLF1L—FYHHBEEEEIRTDIBEIIZDHTFET T RICERL.
9 SEL1 LF1L—5HAEEZEI.IVICTDESIIRERDIFEL. LFIL—FEHBEZE1.8VICTD
BEIIBATTIR FICHEm L TLEE 0N,
10 REG LFalL—&HH, BEERICERLTIZS D, 1uF Qyp)DI VT oYTIORTALTS Y RIZEE
LTLEEE LY
BERA %— 7)[/0 REBRLFIL—IHB DI TICTFITA TIHEOTWDIRETRERL T2 L —%
11 LCE HAEA =TIV BIBEITNAICEEFLTLES . T =TIV DIEEIEO0—IZBFHLTLLE
SIS
RESINZ/NVIDHH, BICEEBET7 S Ir—2a>DIEE. AFEICHTRIRIINFE—D/INYI7%E
12 PCKP HIR—h9D/2HPCKPIZHMIIT DA T U EZFHE L CLIEEN(RAESR), PCKPIZ /NILRAER
DERBICERAINET,
— EP T ORR—=ZR/INVYR, GNDIZIEHLTLEE 0,
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v » QUTPUT
%muF
LINEAR CHARGE OVERDISCHARGE | /M AXIM —
THINERGY | AND IDEAL AND UNDERVOLTAGE | MAX17710
MEC101 DIODE CONTROL PROTECTION
A
% REF
_ CHG
| o.wFl
1 .
RF, SOLAR, — f OUTPUT LOAD Vpp
OROTHER
HIGH-VOLTAGE 1 LINEAR REG REG +
SOURCE ImuF
5.3V SHUNT
L AW PROTECTION =
TORICT 1 —
SELECT SEL 1
BATT
150H I
A Lg DISABLE
T ——
T
AE
— |> . . EVENT
PGND DETECTOR
TEG, SOLAR,
OR OTHER = MECHANICAL, RF,
300k LOW-VOLTAGE BOOST REG Mimrig PIEZO, OR OTHER
SOURCE
SEL2 LOAD Voo
T L
FBon LCE
THRESHOLD B . MICROCONTROLLER
GND
= 1L
S L
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MAX1771013. BREREZHBATBRBECIDORE
PLUOBMEREZBA/LDOLF1L—FHOEWD,
I O—IN—RATAVIT7 T V=230 DERICEG
ITD2DDEELHREEFIHLE T, REHEUIANDTE
PELUOLFal—arieeld. BEICKEICIHMIILTE
ELZE Y,

FINAZDRIDI/INT =79 T3, t)lﬁfBATTﬁﬁ?L:
BESNIZESICEELT T, JORRETIE. LDOKERE
FAE=TILEINTHY. T/\/fZU)t)leJ‘b@/ﬁECib
IHINA (typ) TY, Fr—IvhEERSNVCeHeN 4. 15V
Vep) & LB feHhETDHR. TINAZADZELRICEETD
KOWMEMEE ., MEAFREICKRIET,

RELFa1L— S DENE

ZDTINAZIE. CHGIRFICITEHRINI=AB I RILF—
V=AW tILOREETINEY, CHGCOBEABATTD
EX%ZLOoTN\DIEE. TFH2—/\— X720
ETFNNAZDSDEEEBLELUICERZEZEEZIVICES
SEEY, CHGAVce&E EEID /=R TCAN U Z7LF2
L—ohF N5, REBEAE4.125VICHIBRLT IV
EZBRREHNOFRELETI, /IDRHRTINTOUVLO
v hah, LDOICKD 7 Uy —aram nii
ENFBEICEYET, 20Ov o7 I NDERRIICHGA'
VCEERBADZEICELDTIYTF SN, REEENBRES

NrcHELEHLIZEIELERVET, ZDTYFDIRREF.
BAICENABATTIRFICEINS NIcIFR CTA DI E Y,

RBEHII. CHGOBEN4.15VEABADZTT/NA AT
CHGY —Zh'u#e2bnAZHEE L9, 4. 15VLM:—CLI
ICARAOY T7OMIBITLT. BATTOESHEEERN
TnAN 5450nAICIBER L&Y,

CHGD vk

IN—=RZ MY —ZHCHGIRF&D.3VIU EICEEEIL TS
BalE. A L+ L —5HONDADREZEA —
TILLCCHGIR FDEEEFIBRLE T, NED > MR
g3, BABOMADERICTHADZENTELY, /\—NX
AN =W ZDOENFIRZ LB DA HDIHE .
TINAZDEEZEBSTEHICHTITDREREHDBE
TY9, IS, SBERBY/—ANDD/N—XIATA2TTD
BEDZEFT T ) r—a wnBhgERLEY, S8BE
V2N oREBEIDIEFICIE. IV UNERESEDLD
[CCHGADO.22uF DA RSN D EITFRLTL
e

COT7TVr—3ERAEITIE. BILISERMDSEE
IN=RZNJ=RIZLDTHREBESNET, LN\ITNHD/\—
NZKN/—REBENEIEERLISIEEIL. BEHEER
EInFE9d, LWINHDFRE —7\73“4 15VEB & =15

FINA RS EIVDEEZEL.12BVICEEIL T DI=DICER
DHEIRERBLE Y, LWIhnh (DJZE YV —2H'5.3VEE
z1=21885. CHGImFEFREIDHICABCHGI w2+
73‘7_"“/\‘4Z€)| LCGNDICEAS0MAZEL F 1,

LOAD Vpp
THINERGY BATT REG TT
MEC101 1F
SEL2 H
N T
JT_ — = EVENT
N DETECTOR
° . CHG AE MECHANICAL,
1T RF, PIEZO,
0.224F T INAXIW OR OTHER
—= MAX17710
LOAD Vpp
HIGH-VOLTAGE AC HIGH-VOLTAGE DC
CHARGING SOURCE CHARGING SOURCE | __|
(SOLAR, PIEZO) (SOLAR, PIEZO) LCE MICROCONTROLLER
—rB
GND EP PGND  PCKP
|_.,_, J—1ouF =
L L -
1. BEEREY —IDS/N—RRT 4 0TI DIBEDELET ) r— 3 0 FERK
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T—=ZARLF21L -5 DENE
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TEG)T/NNAANSDIF—/\—RRTA T &Y R—k
IRDEHDBELE TN F1L -7 NO—5E2RE
LTWhEd, T—ON\=Fl3. /UVZN—=RZINE—R
TOEETCR/IMITUWET, EHRZIRTRATI00MWET
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V—ZE4INDEILDIBES. /N\—NZNJ—ZHHR—K
AIRETH DR, T/31 Z1F20mA (80mW) L EZ&HHEd
5ZENTEZY, H2ICAREEKRBEM/ SRILH D T—
ANN=RRTA VI EFTIEET T )r—23 >0 T—2
g ERLE T,

ZOF7 T )r—23  EIRAEITIE. FBOEEAFBoNZ LY
LI REBZDETKRGEM/ NRILHATUFD/N—=XZ
V—2A T ERBLEY, ZORAT. XinFh'A—
ICBIEBESNTERENMITA VI IZITHRLES, LX
IEEET.OMHz, F1—T7T49120IL90% CRIRERIBL
9, LXWTFNNA D OBEIESNDI=UNC, IMITFA5
29 HIXDEEZECHGCIU EIZHS LS. CHGEHFDO. 1uF
DAVFoHAEFTELFTY, CHGHVeATTDEEA LB/
BaT. BEARIVICHEIEINET, ZORBICCHGEHF
DAV EBZI-I8E8. 7—IANIVN=5IZF Y TE—R
EBEICBITLTCCHGDEBEZ4.5VICHIBRLET, 2D

BEII/N—RZANY—OAVFUHDEEIBETIDET
L. FBEFBorrX LY a)LRUTFICEREBIL T T—X b
EERET/E—TILLET, N—RINY—=XOAVFH
BEREINHE. ZOTOEINEIBEINET,
T—=2ZRAVN=FFRI— TV TD=HD)BSHE
BRAZTZIVAOEERETDZH. 7T IAVN=5F1H
I SHEEBITDULEDEBNZHIETEDIESICDALT—
ANAVIN—=5BA2—TINTBDZENEETY, TEGD
mislCE R L= O F A CHGABAT TimF LA IS T—
ANTDDICTDBAEITHDRY INHRIESNE T,
T—ZNBERICLXA e R ABEERZB AR\ &%
REETDHIC. LIXECHGOBIZER IV F—F1
F—REERIBIENBEECHDIEITEFELTLES L,

RELF¥a1L—5DERDEIR

SMFFEBRDERIT. T/INAZHDFETBEDZENTEDRE
V—ZTIBFELE T, BULAEEEEIRTDIEICLN.
IF =N\ RZATAITRDICHESONERTEIEL
F9, UIT7LURELTH2ZSRBLTLZE L\, ZDIE
Tl3. BMEBEN1.0VDT—I MR FIIEEEY/—X
FROERDEIRICDNTEHBLEY, BEEEH .0V~
2.O0VDEEDT—ARNTE Y —XADIBEIT. BIIDERH
DB EY, FEMICDTIE. TFBODESIDIE
HSBLTLIES L,

LOAD Vpp
THINERGY BATT REG
MEC101 1uF
SEL? I
T L L
B —se1
EVENT
CHG DETECTOR
0.14F A
JLLSHOTA MAXIMN MECHANICAL,
MAX17710 RF, PIEZO,
HIGH-SPEED OR OTHER
SCHOTTKY
150H LOAD Vpp
X T
SOLAR CELL 2
SOLAR CELL T B LCE MICROCONTROLLER
GND EP PGND PCKP
|_. i 104F JT—

2. RBEKRBEML/ RIS T MN—RZT A VI &TOBET T ) r—2a >0 T—2 MNEEK
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CHGOaYVF Y
EBEEDREBMEETDHIC. CHGHFOIAY 73
sNEO0. TuFELTL Sy LA L. B8RV —X W
S5REBETDBEIL. VU NDREMDHICIDELES
0.22uF W E(ZIRVF T,
LXDA 505
SEBEEREV —IADBEE. LXFHFDA VI IIISARETT,
REEV—ADBE. XIHFORRKEBARAEKEBADIE
HBFLIETB1=H120.68uH (Min)DA 5 I5HETT,
AT DEIMEIF. RATEHEINET,

LXDA >52% = VFB-ON X tBOOST-ON/LXiMAX =

1.0V x 850ns/1A = 0.85uH

T—2ARFA1A—F
T—XRNEIBD S A7 —RIZI3. Diodes Incorporatedtt
DZLLSAN0TAL EDBRIE IV N —%ZFRID2DE
HIET, ZOFIAF—RIILXRSANDY—2F T3
EEICXHFDEELEAEC.OVIATRICOS Y TID1=0IC
BRBTY—FI2RENHUET, RABEZEBX
eBE. XInFhRIETDaREMN B T,
IN=RZAPNY—=RAVTFTY
D=2 —2DFERB T CRBIHTFERAKAREBEEEICT—
ZARTBEHIC. NI —=XATHFIICHGIHT
DAVTFoHODELELETOBICITIDELHY T,

J—RAVF Y = (4.125V)%/(0.485V)? x
CHGOY T

F2. T-2PAVN—5DAFIBRODE

NIIBEICBBELR/IROBTETY, /\—Xb/—X
AVTFUHDBEEZZDLNIVEWUIBRSEDZEICLD
T FEBITENWANEN(1OUWIAT)ICH T D FEEIEED
MEHANEBELETH. N—RZINY—=ZHWAFHD
—U8RZ LBl ENTERNIEAV T UTERE
KLBNEDITEBLTLRES, #HBSNDRXED
47TuF T,

£212, T=RPIAUN=5DMI I BRDEZRLEZT,
AT oTEATOIDRIMEIS. FTEEEEAIERICEIE
TROEHICRERETY, AV TIHEAUTIIDHER(E
3. BEDORBNREZRMIDMECTI, 77 )Tr—3a>
THEELEE T TETORIMREIOIERZFEMR LTS
EEby BAMEMTR. F23RE B EDERGmDEIIHEER
TnE A

FBD5 [E2:
BEEENT.0V~2.0VOHEBEDREY —XIZIFT—X b
MRETIN. T—ZXPERENERNICFIEHTDICIEST
EDEETY, INODRH{ETTIE. FBIHmFICHNDE
EZETSED/ODEANERNDEICEUETT (K3
ZZ2R). R1IER2ICEDTERENDNERZERBLT,
T—=X R DOFBimFDEENFBoNEFBoFFDZ Ly 3
IWRBZEICEE I DL DICLET. R2ZOEIIUTD
SOICEHELET,

VHARVEST-ON = FBon x (R1 + R2)/R1
R2 = (VHARVEST-ON - 1.0V) x 500kQ

ZZ . VHARVEST-ONIZ/\—RZ N —Z DEEEETT,

APPLICATION CHG MINIMUM LX RECOMMENDED MINIMUM RECOMMENDED
CHARGE SOURCE CAPACITOR INDUCTOR LX INDUCTOR HARVEST SOURCE HARVEST SOURCE
(uF) (uH) (uH) CAPACITOR (uF) CAPACITOR (uF)
High voltage 0.22 N/A N/A N/A N/A
Low voltage < 10pW 0.1 0.85 1.5 7.0 47
Low voltage > 10pW 0.1 0.85 1.5 7.0 7.0
High voltage and low 0.22 085 15 15.4 47
voltage < 10pW
High voltage and low 0.22 085 15 15.4 15.4
voltage > 10pW

MAXIN
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C1DInFOOVFoHIE. N—XIXNOAFUHOBE
BFICHERLERDONEEEQ LI EDHDEEL NIV
DIA—RITAT—RELTEMELE T, BNEEIIIRADEK
SICERINET,
VHARVEST-OFF ~= VHARVEST-ON - (FBoN - FBoFF)
VHARVEST-OFF ~= VHARVEST-ON - 0.5V (typ)

Z ZT. VHARVEST-OFFIEFT—ZX MARD/N—XRZ I/ —2Z

VT DORKERETY,

FBiHnFOREBRHIERT. LXKHFDA Y IZIChhD

BEIFEELRIUSEILTT, LXIGFOERGIEZIE

ZRIENEDICA VIO DEREBE ZDDELHYF T,

LXDA >59% = VHARVEST-ON X tBOOST-ON/LXivMAX =
VHARVEST-ON X (8.5 x 1077)

DI NCOH@IBEEHLIISERLE T,

IFO—N—=ARRTAVIDEHBR
BBEELIFO—/N\— XA AT LEKETTDIHDERE
HRUTIE VZTN—ARZS, T=ZAMN=RZ, BXU
BREHSBRMPPT)DIEELHIET, /\— T
TP TV —23 0TI REIDIENTERIMBAIC
T ERELEWNSENFERBICEETY, /\—NXTAY
BAON—EBEXIERIMES. BRI ATLN I ZRE
TIIBKHESEDZEIIBUET, INH/N—RZ5D
BRAEETY, VZTN\—RZXT1T7DI5E. BHER
QE)/HEE&UIH’] f’@@ﬁ‘t&U’J‘BL\T_ 5. L_.@?EE& HE-(
MAMELSBUEY, L L. T—ZARN—RZTA2TDI5
Bl BEARKROIXL Y3 ILRATPAICKEY 9,
MPPTL ZFLIZREBADIKRICENTN—RRFTA T
V—afAT)OT U MNMIFIBYSZENTEZT
h. ZOHEELTESHESNDIBANRAETHY,
?E%E DALy ) RBERLET, MPPTL T AT
ERPIUEREANEL. #BEICEDODTENZXRD., BN
ZE) ESEDHDHMAEITOBENHIET, oD
WELAEICIE. BAMICHTUAL WS KRIBLRBESEE
BRANDTYMDBARLEELBWET, 412, TFH2—
IN=NRZTA VT DEERREFTENEDBERERLET,

LDOH D DENE

ZDTINAZE, LDOLFaL—5Z N L TEIVASREG
ImFOERFERANDBEEZRZELLE T, LF1L—FId.
3.3V, 2.3V, 73 1.8VENEICERERBET Y, LDOIE
BARTOMADERZY R—FLET(REBRE—F). £V
BEBEOT7TI)T—23a > OBEId. KRENBEE— %
FRALCEIDOBEHEBEBARRL 1V 2BFBIDIENT

MAXIN

CHG

0.1pF

1 auseon

MNAXI
MAX17710

1.0vT02.0V L1
CHARGE

SOURCE

LX

47yF R2

]

R1
500k

FB

X3. 1.0V~2.0VDFEY
9 BIHDFBDOS 2RI

—ZDBEIZT—Z bOIMERERE

MPPT
(MAX POWER
TRACKING)

BOOST HARVEST

/\

LINEAR
HARVEST

BREAK-EVEN
THRESHOLDS

CHARGE EFFICIENCY

POWER FROM HARVEST SOURCE

M4, TF2—N\—=RZT 1 T DEMERNEFBNRDER

EE7, UVLOEIEIF LA BMEBICKEDiiBalc L+
L—5DeEmnZmIEL. ITICEELTNDIBESIE
TAt—TILET,
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LDOISAEIFFA Oy /A DR Ly 3LV RPAEICERSE)
FRIBHERFEINTWDBEICTITATICRIEZTH
LF¥1L—FHADIIEBICIFA =T ILEhFE A, T/\
A RIITRMDICPCKPOAF T AT ERELE T,
PCKPOERELNILAZ.TVIGELFST, L¥a1lL—%
HADKERE—RTIR—TILENFEY, BILHISEET
|37 <PCKPA'5LDOICARE T DI EICEL DT T/MRIL
TCILABERDZENTERNIERENWEFHIODHT—
OORBIFDRABREY R—NTDIENTEET,

REARE—RANDBTHE. ABIRFIZO Y INALDEET
HEA—TURREICEBLTCELL BHRTITATDZE
FIZHIET, ABIRFA OV oO—DA Ly 3)LREA
TICERE SNz ICIBEDH. LDOWE Iy b T IR
F9, D03, LCEZREGIHFDEEICEREN X /(S5
LT, Z0HEICAEIRFZEOD Y ZO—IZ/ VR EIE
MIFIDHIEIIEDT LDOIFERERE—RICHBITLET,
LF¥1L—%IF. RERE—REBERE— I\U)Fﬁﬁtﬂ
BICT7OTATICBDMRBENLTEBITDZLITFERL
L&y, EBERE—RTIE. BILSSIEHENDER
IEEPEESRIT150nAICEBIS . B ERRAETH
ERIFEOUAIZEY E T, AEIRFODEITEEBERRIC. LCER

FTOTATHEFICHEY, LCEA O yoO—D2 LY 3
IR TFICEE S NIIEEIc vy YO E—RICEY
F9, ELICLFaL—FHNDOREERRZRLET,

EIVEEEOY 272 UVLO)
TILBEXUPCKPOBEN BRI T DMHEI LT R—
ERMITDIENTERIGE. PCKPOEBEAMETLET,
PCKPAME T L/=15E. BRI ATLEARAELELT
PCKPOEEAEIESHE., HR—rRAJERERZT R—
PLEDEEREHAAZXRAITERIIBRTHERICEIET,
ZDEDICPCKPAHBEL BB BE. T/ AIZ
REGHEAZZA JICLCEGEamOBHEITZRILEL. 'L
HBRENSRELF I, REGEANATTSYFEhi-
55, BATTOEIERSEEERIT1nA (typ) [P LET,
UVLODELEZIS. BBV —INWATLICERSNEZE
(VeHe > 4.1BV)ET/INA ZIWEETHET, LFa1l—%
HAR =TIV En=xFICRBYUET, K6IC. UVLO
REET—RZERLZT,
IRTCHEFETIVICEEESGRT T ICREGE/ZIFPCKPIC
BiddEnmEEINE Y, FNICED>TIv U
FOUHOEIEREEERNBIES . T/INAIHAEE

TORY—KN7Y TaYR—bABEICKDEEBIC. BV
FHA—TVEIIFREGIZSIMNBELLF1L—5IF b o o o (G
BB SRESINET,
SHUTDOWN - LCE PULSED LOW
p PP OFF
G OFF _ AEPULSEDLOW
lopaTT=1nA(typ) [
AE PULSED HIGH
L LCE PULSED AE PULSED
STARTUP
STARTUP SUCCESS AE REGULATOR HBH | AEANDLCE Low LCE REGULATOR
PCKP ON ACTIVE ™| REGULATORS ACTIVE > ACTIVE
CHARGE REG OFF Veokp>3./V
> LCE PULSED AE PULSED
DETECTED lagaTT = PCKP CAPACITOR PCKP ON Low FCKP ON HIGH Fokp ON
VCHG > VCE CHARGE CURRENT oo o [ oo w o )
+725nA (typ) QBATT = yp QBATT = yp QBATT = yp
STARTUP FAIL | | |
Veckp < 215V CELL UNDERVOLTAGE
AFTER 55 Vpokp < 2.15V (HIGH-CURRENT MODE)
v Vpokp < 3.0V (LOW-CURRENT MODE)
AFTER 500ps
UNDERVOLTAGE | _ |
LOCKOUT - |
— PCKP OFF -

REG OFF

laBaTT = 1nA (typ)

POWER-ON RESET (POR)

X5. L1 L —FHHDOREEBN

MAXIN
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41V
BATT 2.5V
ov

41V

PCKP 3.

ov

VOH-AE
AE

VoL-AE

3.3V
REG
ov

4.V
BATT 215V
ov

-
a. NORMAL REGULATOR OUTPUT ENABLE SEQUENCE
R

4.V

PCKP 215V
ov

3.3V
REG

ov

4.V

uvLo
ov

>tuvLo2
(500us typ)

¢. HIGH-CURRENT MODE REGULATOR OUTPUT DISABLED DUE TO UVLO TIMEOUT

41V
BATT 215V
ov
41V

PCKP
ov
VoH-AE

AE
VoL-AE

UVLO
ov

N
-—

>1uvLo1 , |
(55 typ)

b. REGULATOR OUTPUT ENABLE FAIL DUE TO UVLO TIMEOUT

41V

BATT  30v

PCKP o

3.3V

REG oV
uvLo

ov

d. LOW-CURRENT MODE REGULATOR OUTPUT DISABLED DUE TO UVLO DETECTION

M6. UVLOREE

MAXIN

—F
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L¥1L—5EEDEIR
SEL1imF (3. REGH'EIETDEEZRBIRLE Y, 1.8V
FMIEDIBZEIISELT1 ZBATTICHEGE L T, 3.3VEIEDIFS
lENAAVE—F ZRRBEL. FIF2.3VEIIEDIEE
ISGNDICHEHR L TS\ M R—TIVIRRETIS. BEL
FaAL -3 MEIITYTFEINTNDIEITEFRELTLE
S LFIAL—a VEBERAVNEZEETDICIE. L
FAL—5ET1—TIVLTBEAR—TILTDREN
HIFET, RIZESBLTLFES L,
PCKPizFD A>T Y MDiEIR
DRTFTLPEIVICBEFEN T BEDEREE SR
1213, W<DOQDIEEDHIET, ENold. PCKPOET
2AYFT7OVIELOMITAV T o9 EFERLTHHLE
ENFET,
e 2= NT7YTBIZ. 7TV —2 3 DEFEXIV
BEICER T D2RABRNEET DIES
s LILAYRIR(-40C7%EE)T, t)b@ﬂﬂ)‘b@ﬁﬁ[&?t
KEHBERETR— DI ENTERINES
s LILDAHTHR— FNARERLREBELXEVWERERE
DATLNWMEBEETDIES

xR3. L¥FaL—5DHHEREDER

ZDTINAZIE. BATTHSPCKPADERZHIET D
EICEOTEIDREEFREERMHL. BIVEEAN2.15V
MTICETLUANEERIELE T, EEDREICMAT,
PCKPZ A vF DA E—F 2 LEDEEHIMER(ZE
BAETOEMS)EI=6H. BILICER2ICEBRINNUER
TOEIBEDETAPBILEENET, INODFREKEE
IC&EDT. 77U =23 IdPCKPICABEA#E R T D
CETEWAKEBR/NNIVAETR—RAEEICEYUET, Th
ICELDT. BIVEBRASERRYR—IIDIIEBERE(N
INIVZ BT IR— A BEIC R £,

TIHEBICKETCEBEIIREWATEYR—NTER
LVIREETEH. REWPCKPOBEEEBIRL TNV &/ Z
YR—NIDIEEHHTRETY, ZOAVTUHIE. K45
T2IRICEDOVOEIRLTLZE 0,

Cpckp = ITask X tTask/(3.7 - VMIN)
ZZC.
[TASKISIHDERIEEDMFTFICKHELER. trasklITEED
SR, VMINEEET S BT DR/NEETT,
ZORIE. BATTOA E—F 2 W 5L, BFgati—h
FTREZENTERIVEEEEELTLET,

SEL1 PIN CONNECTION

REG PIN OUTPUT VOLTAGE (V)

Connect to BATT

1.8

Open circuit 3.3
Connect to GND 2.3
R4, PTVr—2avIcEBPCKPIRFDIAVFHDIE
VMIN trask (ms) Itask (MA) Cpckp (HF)*
3.0 5 8 100
3.0 5 4 50
2.8 5 5 28
2.8 5 2.5 14
2.3 5 5 18
2.3 5 10 36
BEEOHBREEZERIDWENHIET,
MK Maxim Integrated Products 15
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Ny—3

B/ —OREBRBLUS VRN —(TYNTIN)
|3 japan.maxim-ic.com/packages =SB L T\, H B,
Ny —U0—RIZEEND+]. [#]. /13 1-1IFROHSHH &
WRERLZEDTULI DI FEA, /N r—DRE S/ Ny T—2
ZDEDICEHTDEDTROHSH SRR S ISEFZRA G, K\l
FOoT/N\YT—UO—RPBEDZENHDEEFTRELTIES 0,

BE
PART TEMP RANGE PIN-PACKAGE
MAX17710G+U -40°C to +85°C 12 UTDFN-EP*
MAX17710G+T -40°C to +85°C 12 UTDFN-EP*

+dER(Pb) 7 1) —/RoHSER/ Ny 5 — 2R L T,
U=7—TAhY haRLET,
T=7—7&U—-

12 UTDFN-EP | V1233N+1 21-0451 90-0339
MAXI/N
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tX5TH

B

HETR—D

6/11

#hi

7/11

BEHENODTA—R/NY IICEDBESIUBRRELE LT, #ICTOC (R4
BEFM)DOEBZEML. EC (BRMFIE)DROFIREZ2EFTER

3-7,9,10, 12-15

VEIL- DN RS

T141-0032 FEREBR/IIXAKIF1-6-4 KIF—1— 71 458 20F

TEL: 03-6893-6600

MaximldFTEICMaximE @ISR ZN/EEUA DB DOERICDONT—IEEZE L INRE T, ERFF I/ RIBEEINTNEEA. MaximldFEEs
FELGKEBRRVOAEEZE T DENEBHRLET, [Electrical Characteristics (BRBIFE) IDRIZRI/NTA—FE(min, maxDEZFHRME) IS, ZDF7—5
—RDMDIBFAT3IAL TN DELIBEINET,
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