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o (I EEMEIERENEESHFE DR BEZRIRT Do TSI Ta = 25°C DFE (Note 2) . Vin = VRun = 15V. VcHgsns = VBaT = 4V,
RpRog = 3.01k, VFp = 2.29V (LTC4120) . Vpatsns = 4V (LTC4120-4.2) . EVICTRNA D ERZIE. EV D SHNEIERZEERELTWS,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Operating Input Supply Range ®| 125 40 V
VBat Battery Voltage Range 0 11 V
[N DG Supply Current Switching, FREQ = GND 35 mA
Standby Mode (Note 3) ® 130 220 pA
Sleep Mode (Note 3)
LTC4120:Veg = 2.51V (Note 5), L] 60 100 HA
LTC4120-4.2:VgaTsns = 4.4V
Disabled Mode (Note 3) ® 37 70 pA
Shutdown Mode (Note 3) ® 20 40 pA
AVpuvLo Differential Undervoltage Lockout Vin-VBar Falling, Vin = 5V (LTC4120), o 20 80 160 mV
Vin-VBaTsns Falling, Vin = 5V (LTC4120-4.2)
Hysteresis Vin-Var Rising, Vin = 5V (LTC4120), 115 mV
Vin-VBaTsns Rising, Vin = 5V (LTC4120-4.2)
UViNtvee | INTVec Undervoltage Lockout INTV¢g Rising, Vin = INTV¢e + 100mV, Var = NC ®| 400 415 426 V
Hysteresis INTV¢c Falling 220 mV
VinTvee INTV¢e Regulated Voltage ® | 414 424 429 V
AINTVce INTV¢c Load Regulation liNTvce = 0mA to -5mA (Note 4) 1.7 %
NyT)Fv—Iv
[BAT BAT Standby Current Standby Mode (LTC4120) (Notes 3, 7, 8) ® 2.5 45 pA
Standby Mode (LTC4120-4.2) (Notes 3, 7, 8) ° 50 1000 nA
BAT Shutdown Current Shutdown Mode (LTC4120) (Notes 3, 7, 8) ® 1100 2000 nA
Shutdown Mode (LTC4120-4.2) (Notes 3, 7, 8) ® 10 1000 nA
[BATSNS BATSNS Standby Current (LTC4120-4.2) Standby Mode (Notes 3, 7, 8) ® 5.4 10 pA
BATSNS Shutdown Current (LTC4120-4.2) Shutdown Mode (Notes 3, 7, 8) ® 1100 2000 nA
IrB Feedback Pin Bias Current (LTC4120) Vrg = 2.5V (Notes 5, 7) L] 25 60 nA
IrBa(LEAK) | Feedback Ground Leakage Current (LTC4120) | Shutdown Mode (Notes 3, 7) ® 1 pA
Rrsa Feedback Ground Return Resistance (LTC4120) ® 1000 2000 Q
VFB(REG) Feedback Regulation Voltage (LTC4120) (Note 5) 2.393 2400 2407 V
® | 2370 2.418 V
VFLOAT Regulated Float Voltage (LTC4120-4.2) 4188 4200 4.212 V
® | 4148 4227 V
IcHG Battery Charge Current Rprog = 3.01k ®| 383 402 41 mA
Rrrog = 24.3k ® | 45 50 55 mA
Vuver Undervoltage Current Limit Vin Falling 12.0 V
VRCHG Battery Recharge Threshold Vg Falling Relative to Vg Rreg (LTC4120) (Note 5) ® -3 -50 -62 mV
VRcHG 4.2 | Battery Recharge Threshold Vpatsns Falling Relative to VrLpat (LTC4120-4.2) @ -70 -2 -114 mV
hrroG Ratio of BAT Current to PROG Current VTRKL < VrB < VrB(REG) (LTC4120) (Note 5) 988 mA/mA
VTRKL 4.2 < VBATSNS < VFLOAT (LTC4120-4.2)
VPRoG PROG Pin Servo Voltage ® | 1206 1227 1.248 V
Rsns CHGSNS-BAT Sense Resistor IgaT =-100mA 300 mQ
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o I EEMEIERENEESHFE DR REZBRT Do TSI Ta = 25°C DFE (Note 2) . Vin = VRun = 15V. VcHgsns = VBaT = 4V,
Rprog = 3.01k. Vg = 2.29V (LTC4120) . Vgarsns = 4V(LTC4120-4.2) . EVICHENALERZE. EVhSHNHEIEREEERELTWS,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
ILowBAT Low Battery Linear Charge Current 0V < Vrp < VTRKL, VBAT = 2.6V (LTC4120), 6 9 16 mA
VBATSNS < VTRKL 4.2, VBAT = 2.6V (LTC4120-4.2)
ViowsaT Low Battery Threshold Voltage Vpar Rising (LTC4120), 215 221 2.28 V
Vpatsns Rising (LTC4120-4.2)
Hysteresis 147 mV
ITRKL Switch Mode Trickle Charge Current ViowsaT < VBaT, VrB < VTRKL (LTC4120) (Note 5), Icha/10 mA
ViowsaT < VBATSNS < VTRKL 4.2 (LTC4120-4.2)
Vprog(TrKL) | PROG Pin Servo Voltage in Switch Mode Trickle | ViowsaT < VBaT, VrB < VrrkL (LTC4120) (Note 5), 122 mV
Charge Viowsat < VBATSNS < VTRKL 4.2 (LTC4120-4.2)
VTRKL Trickle Charge Threshold Vg Rising (LTC4120) (Note 5) 164 168 1.7 V
Hysteresis Vg Falling (LTC4120) (Note 5) 50 mV
VIR 42 | Trickle Charge Threshold Vpatsns Rising (LTC4120-4.2) 286 291 298 v
Hysteresis Vgarsns Falling (LTC4120-4.2) 88 mV
hero End of Charge Indication Current Ratio (Note 6) 0.1 mA/mA
Timer Safety Timer Termination Period 1.3 2.0 2.8 Hours
Bad Battery Termination Timeout 19 30 42 Minutes
ALy FVYJ - L¥al—%
fosc Switching Frequency FREQ = INTV¢c 1.0 1.5 2.0 MHz
FREQ = GND 05 0.75 1.0 MHz
tmiN(oN) Minimum Controllable On-Time (Note 9) 120 ns
DC Duty Cycle Maximum (Note 9) 94 %
Rosonytop | Top Switch Rpson) Isw =-100mA 0.8 Q
Ros(onysot | Bottom Switch Rps(on) Isw = 100mA 0.5 Q
[PEAK Peak Current Limit Measured Across Rsns with @ 15uH Inductor in Series 585 750 1250 mA
with Rsns (Note 9)
lsw Switch Pin Current (Note 8) Vin = Open-Circuit, Vryn = 0V, Vsw = 8.4V (LTC4120) 15 30 HA
Vin = Open-Gircuit, Vrun = 0V, Vsw = 4.2V 7 15 pA
(LTC4120-4.2)
1REEE'> FAULT, CHRG
VoL Pin Qutput Voltage Low | =2mA 500 mV
[LEAK Pin Leakage Current V/ =43V, Pin High Impedance 0 1 pA
NTC
Vro0_cown | Cold Temperature Vivre/VinTvee Fault Rising Vntc Threshold 73 74 75 | %INTVce
Falling Vtc Threshold 72 %INTVee
V100 HoT | Hot Temperature Vite/VinTvec Fault Falling Vtc Threshold 355 365 375 | %INTVce
Rising Vntc Threshold 37.5 %INTVce
Vbis NTC Disable Voltage Falling Vtc Threshold 1 2 3 %INTVee
Rising Vntc Threshold 3 %INTVce
INTC NTC Input Leakage Current Vnte = VinTvee =50 50 nA
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o (I EEMEIESENEESHE DRIBEZ BRI Do ZNLHE Ta = 25°C DFE (Note 2) . Vin = VRun = 15V, VcHasns = VBaT = 4V,
Rrrog = 3.01k. Vg = 2.29V (LTC4120) . Vgarsns = 4V(LTC4120-4.2) . EVICTHRNADEBRZE. EVDhSHNBIEREEERELTWS,

SYMBOL | PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS

RUN

VEn Enable threshold VRun Rising @ 235 2.45 2.55 v
Hysteresis VRun Falling 200 mV

[RUN Run Pin Input Current VRun = 40V 0.01 0.1 pA

Vsp Shutdown Threshold (Note 3) VRun Falling ® 04 1.2 V
Hysteresis 220 mV

FREQ

Vi FREQ Pin Input Low ® 04 V

ViH FREQ Pin Input High VinTvee-Vrreq (] 0.6 v

IFREQ FREQ Pin Input Current 0V < Vrrea < VinTvee +1 HA

BE S

Vin(DHC) Input Regulation Voltage 14 V

IDHC DHC Pin Current Vore = 1V, Vin < VinoHo) 330 MARMS

Note 1: #ES RAEIRICEE S NIBEZBZIDANRET/\A RICEIERARERESZS
ZBAREMED S B, REAICOTc> TIEN R AEISRMFICIRT & T/\1 RDOEBIEEFMIC
EBEEESZBNDIH D,
Note 2: LTCA120 [Ty A TAICIFIFZE LW ULRBREMAETT AN SN S, LTC4120E 1£0°C ~
85°C DEALSRESE CHEMRICEA T 2T EMMRIESN TS, -40°C ~125°C DEIE
SEREEE TOMRIIHRE. FEFMS LOHETENRTOEX - AV hO—/LEDE
B THERENTS,LTC412011E-40°C~125°COLENEIES B EEE TRIS N T\ S,
INSOHEREFRLTRABBERER. BERLATIN /T —YOERERAVE—FT VR
BEOMDBRIBBEREBEU I EDEBEREFICE > TREDZEITIER,
Note 3:NTC 74 /L NREEIC R > TLTCAH20 DAA v F> 7 hYE 1k LTz 35 A, Ffzid Burst Mode
EMEICRITI2DICTHRBIETHREERMNMETURLBEE. RYVINA - E—RDFEET 2,
FARI—T) - E—RICIRZDIE. VRunH'Vsp & Ven DEFIRICH D EETH Do VY R
DY - E—RITHRZDIE VRN D Vsp K DIEL IR o Tc & EDN EEBMEBREO VI 7 RDMEEHL
fc&ETH B, /Ny T JEBENRECHRG UEWMELD LICE DM 1 LTI NMEICRY—T-
E—RHFHET S,

Note 4: NEBEIR INTVce IENTCIEI A BIRERAD T, OBRICIFER LBV &,

Note 5:FB > (dZ DB £TEFIC 588k DIEMZ KT LU CAIES N,

Note 6 : heold. CHRGEV AT 7 H— K UIc& EPROGE Y DERETHIE S NICHFAEBETR
HIEBEOLLE LTRESN D,

Note 7: SW & CHGSNS DfSlic+A V50 9% U7 7 ) r—y 3 VAT T4AT—7
LD\ T URNETRIL IBAT. IFBe. B& T Isw (LTC4120). H7zld Iatsns. IBAT. BKT
Isw (LTC4120-4.2) D& FTTH %0

Note 8 : INICERA MO >TWRWEEIF, LRI YFOIRT s - 4 A—RZNLTSWH
5INICENNEEIEE NS, ZDTcd. INICFET ZEFICIGUTSWEY OERHIIEMNT ST
EhH B,

Note 9: 3% 5th\ BT AN EDHEBICL > TREEENTWS,
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T 2EEFFIEICHE > T, MO DOfEZZER T2 2
EMTEELT,

RILHEROEXEBEFRREIVUEEETILFaL—5E8@m

EEHERm
ITEM FiEA X—h—/RRES
D2, D3 DIODE, SCHOTTKY, 40V, 2A ON SEMI NSR10F40NXT5G
D1, D4 DIODE, ZENER, 16V, 350mW, S0T23 DIODES BZX84C16
M1, M2 MOSFET, SMT, N-CHANNEL, 60V, 11mQ, S08 VISHAY Si4470EY-T1GE3
Lg1, Leo IND, SMT, 68pH, 0.41A, 0.4Q, +20% TDK VLCF5028T-680MR40-2
C4, C5 CAP, GHIP, X7R, 0.01pF, £10%, 50V, 0402 MURATA GRM155R71H103KA88D
R1, R2 RES, CHIP, 1009, £5%, 1/16W, 0402 VISHAY CRCW0402100RJNED
Cx1,2 CAP, CHIP, PPS, 0.15pF, 2%, 50V PANASONIC ECHU1H154GX9
CAP, CHIP, PPS, 0.1pF, £2%, 50V PANASONIC ECHU1H104GX9
CAP, CHIP, PPS, 0.033pF, +2%, 50V PANASONIC ECHU1H333GX9
Cx(Opt) CAP, PPS, 0.15pF, £2.5%, 63VAC, MKS02 WIMA MKS0D031500D00JSSD
CAP, PPS, 0.10pF, £2.5%, 63VAC, MKS02 WIMA MKS0D03100
CAP, PPS, 0.033pF, +2.5%, 63VAC, MKS02 WIMA MKS0D03033
Lx 5.0uH TRANSMIT COIL TDK WT-505060-8K2-LT
or 6.3uH TRANSMIT COIL TDK WT-505090-10K2-A11-G
or 6.3uH TRANSMIT COIL WURTH 760308111
or 5.0uH TRANSMIT COIL INTER-TECHNICAL L41200T02

BEE7IL¥1L—58m

U1 LT3480EDD, PMIC 38V, 2A, 2.4MHz Step-Down Switching LINEAR TECH LT3480EDD
Regulator with 70pA Quiescent Current

M3 MOSFET, SMT, P-CHANNEL, -12V, 32mQ, S0T23 VISHAY Si2333DS

M4 MOSFET, SMT, N-CHANNEL, 60V, 7.5Q, 115mA, S0T23 ON SEMI 2N7002L

D5 DIODE, SCHOTTKY, 40V, 2A, POWERDI123 DIODES DFLS240L

L3 IND, SMT, 4.7uH, 1.6A, 0.125Q, £20% COILCRAFT LPS4018-472M

C6 CAP, CHIP, X5R, 4.7uF, £10%, 50V, 1206 MURATA GRM155R71H4755KA12L

C7 CAP, CHIP, X5R, 4.7uF, £10%, 50V, 0603 MURATA GRM188R71H683K

C8 CAP, CHIP, COG, 330pF, 5%, 50V, 0402 TDK C1005C0G1H331J

€9 CAP, CHIP, X7R, 0.47yF, +10%, 25V, 0603 MURATA GRM188R71E474K

C10 CAP, CHIP, X5R, 22)F, +20%, 6.3V, 0805 TAIYO-YUDEN JMK212BJ226MG

R3, R8 RES, CHIP, 150k, £5%, 1/16W, 0402 VISHAY CRCW0402150JNED

R4 RES, CHIP, 40.2k, +1%, 1/16W, 0402 VISHAY CRCW040240K2FKED

R5 RES, CHIP, 20k, 1%, 1/16W, 0402 VISHAY CRCW040220K0FKED

R6, R10 RES, CHIP, 100k, 1%, 1/16W, 0402 VISHAY CRCW0402100KFKED

R7 RES, CHIP, 536k, 1%, 1/16W, 0402 VISHAY CRCW0402536KFKED

'Cx = 300nF (5puH Lx J-1JL{ERRE) . 7zl Cx = 233nF (6.3pH Lx J-7)LIEFRRS)

MM IFPICOYTUTHEET ZEREEN Y TRTRIENHZDT, ECHU AV TV Y OEREHIMEH I TDH A RS VICHDDEEEILD L SICLTLIEE W,
IFYZYIECHU Y —RIGED T ZRAF Y - T« )L AV T H P WIMA MKP R EDE BRI TF LY - AV FUHHEBRICELTVET,
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77V r—a v 1ER

RS, HRORERLM@

ITEM B A—h—|RRES

D1, D2, D3 DIODE, SCHOTTKY, 40V, 2A, POWERDI123 DIODES DFLS240L

D4(0pt) DIODE, ZENER, 39V, £5%, 1W, POWERDI123 DIODES DFLZ39

Lr IND, EMBEDDED, 47pH, 43 TURNS WITH 25mm FERRITE BEAD EMBEDDED 4-LAYER PCB (see Figure 12)

ADAMS MAGNETICS B67410-A0223-X195

or 47pH RECEIVER COIL TDK WR282840-37K2-LR3
or 47puH RECGEIVER COIL WUORTH 760308101303
or 48pH RECEIVER COIL INTER-TECHNICAL L41200R02

L1 IND, SMT, 15pH, 260mQ, £20%, 0.86A, 4mmx4mm COILCRAFT LPS4018-153ML

C2P1 CAP, CHIP, COG, 0.0047yF, £5%, 50V, 0805 MURATA GRM21B5C1H472JA01L

C2P2 CAP, CHIP, COG, 0.00018pF, £5%, 50V, 0603 KEMET C0603C182J5GAC7533

G231 CAP, CHIP, COG, 0.022pF, £5%, 50V, 0805 MURATA GRM21B5C1H223JA01L

0252 CAP, CHIP, COG, 0.0047yF, £5%, 50V, 0805 MURATA GRM21B5C1H472JA01L

C1 CAP, CHIP, X5R, 10pF, £20%, 16V, 0805 TDK G2012X5R1C106K

G2 CAP, CHIP, X5R, 47uF, £10%, 16V, 1210 MURATA GRM32ER61C476KE15L

3 CAP, CHIP, X7R, 0.01pF, £20%, 6.3V.0402 TDK C1608X7R1H103K

C4 CAP, CHIP, X5R, 10pF, £20%, 16V, 0805 TDK C2012X5R1C106K

Ut 400mA WIRELESS SYNCHRONOUS BUCK BATTERY CHARGER LINEAR TECH LTC4120

I 0\

ID9mm —/

TOP SILKSCREEN

LINEAR TECH CORP.

SPIRAL TRACE WIDTH=.521mm

SPIRAL TRACE TO TRACE CLEARANCE=.305mm
0D= 25mm

ID= 9mm

LAYER STRUCTURE
L1 -TOP SIDE

/ L2
g L3
L4 - BOTTOM SIDE
H]]:I]]]f .

FINISHED THICKNESS TO BE 0.031" +0.005"
TOTAL OF 4 LAYERS WITH 20z CU ON THE
OUTER LAYERS AND 20z CU ON THE INNER
LAYERS

TOP METAL

2nd METAL

3rd METAL

BOTTOM METAL

4120 F12

E12. XBIMILDAEPCBLI7 U
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2 LTC4120—4 2/LTC4120 c
400mA WIRELESS SYNCHRONOUS
BUCK BATTERY CHARGER
DEMO CIRCUIT 1967A- 2R

N T g
. | VINHY] -
750Khz
@E’\ 3 °Fﬂ' |2
% EMBEDDDED
VIN INDUCTOR

JP1 1‘— TCONNECTED

s
: D2l DISCONNECTED

> ) 400mA

Jd I ANTC
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NTC

E14. 751 MERIRG EZEROLIT7 UM
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