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24-LEAD PLASTIC SSOP
Tymax = 125°C, 8yp = 130°C/W

32-LEAD (5mm x 5mm) PLASTIC QFN

Tymax = 125°C, 6yp = 34°C/W
EXPOSED PAD (PIN 33) IS GND, MUST BE SOLDERED TO PCB




LTC3780

FEEH
o — ik T=7TF7VRU=) BEv—Fvy Nyor—=y R
LTC3780EG#PBF LTC3780EG#TRPBF LTC3780EG 24-Lead Plastic SSOP -40°C to 85°C
LTC37801G#PBF LTC37801G#TRPBF LTC37801G 24-Lead Plastic SSOP -40°C to 125°C
LTC3780EUH#PBF LTC3780EUH#TRPBF 3780 32-Lead (5mm x 5mm) Plastic QFN -40°C to 85°C
LTC37801UH#PBF LTC37801UH#TRPBF 37801 32-Lead (5Smm x 5mm) Plastic QFN -40°C to 125°C
FRAR—R (TR T=7TF7YRU=) BEY—F%2Y Nyor—y B
LTC3780EG LTC3780EG#TR LTC3780EG 24-Lead Plastic SSOP -40°C to 85°C
LTC37801G LTC37801G#TR LTC37801G 24-L ead Plastic SSOP -40°C to 125°C
LTC3780MPG LTC3780MPG#TR LTC3780MPG 24-Lead Plastic SSOP -55°C to 125°C
LTC3780EUH LTC3780EUH#TR 3780 32-Lead (5mm x 5mm) Plastic QFN -40°C to 85°C
LTC3780IUH LTC3780IUH#TR 37801 32-Lead (5mm x 5mm) Plastic QFN -40°C to 125°C
ESREVBEREEE CRESNG T/ ROV T B F o3 RBEIC ARV ADEL I,
7Y —HERROEFY—F 2T DFEMICDUWTIE, hitp://www.linear-tech.co.jp/leadfree/ Z B2 S W\,
T—77 > RY—)LOAERDFEMIC DULNTIZ, hitp://www.linear-tech.co.jp/tapeandreel/ Z ZEL 72 L\,
oI LENMEREFHEDHRBIEZTRT 5. TNLUNITA = 25°CTDIEETLHRELBRD . Vin = 15V,
SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
Main Control Loop
Vosense Feedback Reference Voltage It = 1.2V, -40°C < T < 85°C (Note 3) ®| 0792 0800 0.808 v
-55°C <T<125°C ®| 0792 0.800 0.811 v
lyosENSE Feedback Pin Input Current (Note 3) -5 -50 nA
VLOADREG Output Voltage Load Regulation (Note 3)
Alty=1.2V1t0 0.7V [ 0.1 0.5 %
Alty=1.2Vto 1.8V ® -0.1 -0.5 %
VREF(LINEREG) Reference Voltage Line Regulation Vi =4V to 30V, Ity = 1.2V (Note 3) 0.002 0.02 %N
Om(EA) Error Amplifier Transconductance Ity = 1.2V, Sink/Source = 3pA (Note 3) 0.32 mS
Im(GBW) Error Amplifier GBW (Note 8) 0.6 MHz
) Input DC Supply Current (Note 4)
Normal 2400 YA
Standby VRun = 0V, Vstaymp > 2V 1500 PA
Shutdown Supply Current VRrun = 0V, Vstaymp = Open 55 70 pA
Vics Forced Continuous Threshold 0.76 0.800 0.84 v
lFcB Forced Continuous Pin Current Vicp = 0.85V -0.30 -0.18 -0.1 pA
VBINHIBIT Burst Inhibit (Constant Frequency) Measured at FCB Pin 5.3 5.5 V
Threshold
UvLO Undervoltage Reset Vy Falling [ ] 3.8 4 V
VovL Feedback Overvoltage Lockout Measured at Vogense Pin 0.84 0.86 0.88 V
ISENSE Sense Pins Total Source Current Vsense = Vsense™ = 0V -380 pA
VSTBYNID(START) Start-Up Threshold Vstaymp Rising 04 0.7 v
VSTBYNID(KA) Keep-Alive Power-On Threshold Vstgymp Rising, Vryn = 0V 1.25 V
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LTC3780

BT
O I L ENMEREEE DMRIRMEZEIRT Do TNLUMNITA = 25°CTDIE ETLHEVBRD Vi = 15V,
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
DF MAX, Boost | Maximum Duty Factor % Switch C On 99 %
DF MAX, Buck Maximum Duty Factor % Switch A On (in Dropout) 99 %
VRUN(ON) RUN Pin On Threshold VRrun Rising 1 1.5 2 \
Iss Soft-Start Charge Current VRun = 2V 0.5 1.2 pA
VSENSE(MAX) Maximum Current Sense Threshold Boost: Vosense = VRer — 50mV 160 185 mV
Buck: Vosense = Vrer — 50mV -95 -110 -150 mV
Vsensegvin,guck) | Minimum Current Sense Threshold Discontinuous Mode -6 mV
TG1, TG2 t; TG Rise Time Croap = 3300pF (Note 5) 50 ns
TG1, TG2 t TG Fall Time Croap = 3300pF (Note 5) 45 ns
BG1, BG2 t, BG Rise Time Croap = 3300pF (Note 5) 45 ns
BG1, BG2 t BG Fall Time Croap = 3300pF (Note 5) 55 ns
TG1/BG1 typ TG1 Off to BG1 On Delay, Croap = 3300pF Each Driver 80 ns
Switch C On Delay
BG1/TG1 top BG1 Off to TG1 On Delay, Croap = 3300pF Each Driver 80 ns
Synchronous Switch D On Delay
TG2/BG2 t3p TG2 Off to BG2 On Delay, Croap = 3300pF Each Driver 80 ns
Synchronous Switch B On Delay
BG2/TG2 t4p BG2 Off to TG2 On Delay, Croap = 3300pF Each Driver 80 ns
Switch A On Delay
Mode BG1 Off to BG2 On Delay, Croap = 3300pF Each Driver 250 ns
Transition 1 Switch A On Delay
Mode BG2 Off to BG1 On Delay, Croap = 3300pF Each Driver 250 ns
Transition 2 Synchronous Switch D On Delay
tongmin,BoosT) Minimum On-Time for Main Switch in Switch C (Note 6) 200 ns
Boost Operation
tongvin,Buck) Minimum On-Time for Synchronous Switch B (Note 6) 180 ns
Switch in Buck Operation
Internal Vg Regulator
VinTvee Internal Ve Voltage 7V <V < 30V, Vextyeg = 5V 5.7 6 6.3 \
AV po(Loapreg) | Internal Vg Load Regulation Igc = 0mA to 20mA, Vexrvee = 5V 0.2 2 %
Vextvee EXTVc Switchover Voltage Igc = 20mA, Vextyee Rising 54 5.7 V
AVEXTVCC(HYS) EXTV¢c Switchover Hysteresis 300 mV
AVExTvee EXTVgc Switch Drop Voltage loc = 20mA, Vexyee = 6V 150 300 mV
Oscillator and Phase-Locked Loop
fnom Nominal Frequency VpLLrtrR= 1.2V 260 300 330 kHz
fLow Lowest Frequency VpLLFLTR = OV 170 200 220 kHz
fHIGH Highest Frequency VpLLFLTR = 2.4V 340 400 440 kHz
RpLLin PLLIN Input Resistance 50 kQ
IPLLLPF Phase Detector Output Current fpLun < fosc -15 pA
foLun > fosc (Note 9) 15 pA
3780fe
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LTC3780

O ENMEREHFDRBIEZBIKT %o ENLISHITA = 25°CTOfEETTHEVERD  Vin = 15V,

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
PGOOD Output

AVEgH PGOOD Upper Threshold Vosense Rising 55 7.5 10 %
AVgg, PGOOD Lower Threshold Vosense Falling 55  -15  -10 %
AVEg(HYST) PGOOD Hysteresis Vosense Returning 2.5 %
VpaL PGOOD Low Voltage Ipgoop = 2MA 0.1 0.3 v
lpgooD PGOOD Leakage Current Vpgoop =5V +1 PA

Note 1: {8 RAKEIRICEEMSNIMEEZB I DAL RIET/\A RICK GBS Z 5250
BEEN'H B, REAICOIc > TIB N R A EIRRMICRET & T/\A ADERE L HFaIcBEE
Z5 2 BTN H D,
Note 2:QFN/ Sy —3 DT 3 BERETAS K OB HIBRPIASRAICHE>TEESI NS,

Ty =Ta+(Pp * 34°C/W)

Note 3: ZDF/NA RF BB —TEFE>TVTEREBEICH —RFEIEL. ZDEED
Vosense BEZRIELCTFANS B,

Note 4: 2 vF V7 RIBETHIGENZT — MNERICKDEMERBIRERIZIEZ 5.

Note 5:37 0D &7 T OKFEIE10%&90%D LRIV EER U TRE S %0 @R IE50% LN
WEERUTHET 2.

Note 6: &/\A Y FERIDSRMEE. IMaxDA0% U LD V505 - E—0-E—IRY v TIVERIC
HUTRESNTWS(TFPT7VT -2 a ViER O&/IAVKEICET 2RNFEEZSR),

Note 7:LTC3780E(Z0°C~85"CDIRE & TIEREMAAR ICEE I 2 ZEMRIESN TN,
—40°C~85°COENEIR E FE M T DM AEIFERET FFERTAR LUHE FRIR7AE R - OV b
O—)LE DA THEREN TS, LTC37801E—-40"C~125"COEMERE & TRIESNT
L%, LTC3780MPIZ—-55"C~125COL BN F S AR EEE TR SN TAM STV 2,
Note 8: ZD/\FA—FEREHT K > TRIES N T LB,

Note 9:foscl& 7 7V — a3V DEMEREE TH %,
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