ANALOG L POWER BY
DEVICES ‘ D LINTAR.

LTC3376

R O] BEIR8 DD 1.5A/ VT —EE & Z 1= 20V,
4F > JUBEEEDC/DC A/ \—%

R W=
m [EWANEEEF:3v~20V LTC®3376 13 FEHIC IR D=L F I BIRIC T,
m EWHAEEEE:0.4V~0.83¢V)y ZDTNA A4 D DEIRE R AR 2 v N — 5 2N L
B 1~4HEAFrORIVEUTEBRR AT RER TVET, INS6DAVN—F(F8DOD 1.5AT — Kz ith
8 x 1.5AREE/INT—E% THEITHERIN, K2 —F1E3V~20VD A5
B EVTERARER 15 ERED LI AR E NG SNET, ZNSDODC/DC AN —F i E
(A Fr>RILHT=D 1.5A~12A) v« A+ 787 CEGO~CFEG3 ¥ > 2 ffi>T 15 HD
n EXEEHREOLSORNBEEIVT Y B DS B 112 ED BTSN ET, LTC337613BSTE
n BEEFROBCHEER: VDRI e av T ua Ry —PICNE L0 BT

A1 DDRRELF2L—FEAR—TIUIIRR). o Julbfifiz Mo 3. BIEAL» Fo VRS &
2PA(ETOREELF2L—9Z21R—TILULIEIESR) AUN—FZHBTHY . ST IEH R > TRET 20,

" ANBEME:1%(EF %)) PHBFIR BRI S €2, 77 4L b D 2MHZ DN 2
B E—JERE— NI Oy 2 I ET oL TEET,
(Burst Mode® &1 / @ HEH E—K)
m SHEERUN AL, ERIDPGOOD EAIC KD 2 THODC/DC 23— F DEfE— Fi3 SYNC/MODE E
JOT— 3 — A Z ] > % ffi 5 TBurst Mode % 7215 il H#i#5E € — FE)EICREE T
B FEEEC 1MHz~3MHz (RT B> & TE BT #E. Z%¥9, PGOODI~PGOOD4 Hi/1ld. £ 2 —7ILENT\ 5
PLL SYNC Z7-l3 2MHz DN ERFHRE2) #ZDC/DC 2y X—=Y OIS, &N L THRE SN
» TEMPE>Y DA TY - REERR THANIC DB E2RLET,
m BAERE=Y BT =2k Bl —y DAfOINEE=SY
U= ifas WAl fus] VISHBECT, EXTVecE V2 kD  NFRIRIEE 23V ~5.5V

L =L CEI{ES TR 2 WETEET,

R RUN EVEIEIC KD, 7 =T 7 o —r v A%
fHBICHIHCE £ 9, LTC33761%. 64 E> 7mm x 7mm BGA
2 =P (R=)L-EvF0.8mm) LTV ET,
STCOERBERLVBZOMBEER. ThZTnOEEICRELE D,

7TV r—3>
B FLIOL/FEER
" NHRBERYAT LA

05 <
EEER SR A
= e 1.5AREEL ¥ a2 L—7DEEE loap (Vour=5Y)
i RUNA Wi %ﬁavm 20v i
H PGOOD BSTA:| = T i 100 \ g
! BSTB ! 90 Gl e A P 3
:‘—-%-— Imon 9 H X =H L7 ‘
: SWA/B M 04\,1—055\,: 80 A Lo ‘,-' LY
P = T | iEI ! Burst Mode Il . |/ L = 5.64H
| 1 t : . 70 [OPERATION ; R L DCR = 12mQ
i E: :; i >:- 60 ] 7 fosc = MHz
! L3376 = BUCK1(3A)! g 50 Nl EXTVC\5=3.:\\//
i BUCK 2 (3) | 2 40 1] ,/ — oy
[iaiaiats ittty [ttt e &5 Rl IN=
e e _BuUcks(am), 30 Ll —== Vjy =20V
L UK 0o L Xk L
3V T0 20V —t- Voo IN'll":‘l.I(';\? P E(_:sv) N ,. -/c \ -._: x:m z ;g¥
- ce i
= b T
rr0sor—= | e == 7] rorce0 conrmuous wooe_ |
(OPTIONAL) »| SYNC/MODE TEMP |— im 10m 100m 12
CFG[3:0 RT LOAD CURRENT (A
'Tr ol GND % *) 376 623
L =

Rev 0

XEICETZCER SE40 - www.analog.com 1


https://www.analog.com/jp/LTC3376?doc=LTC3376.pdf
https://www.analog.com/jp/?doc=LTC3376.pdf
https://www.analog.com/jp
https://www.analog.com/jp
https://form.analog.com/Form_Pages/feedback/documentfeedback.aspx?doc=LTC3376.pdf&product=LTC3376&Rev=0
https://www.analog.com/jp/LTC3376

LTC3376

M R ATER

(Note 1)

VGG VINAH «eeveeeeeeeee ettt -0.3V~22V
FB1~4*, RUN1~4, CFG1~3. EXTV¢c. PGOOD1~4,

INTVce. INTVGe py SYNC/MODE.......coecceee —-0.3V~6V
CFGO. RT. TEMP< IMON1-4 +evevevevererernnen —0.3V~ (INTVcc + 0.3V)
INTVEE = INTVGG P evveeererenencrerereeeeeeeeeeeeeeenas -0.3V~0.3V
FBTd s —-0.3v~0.3V
100 SMA
BES vy ViBE

(NOE 24 3) oo —40°C~125°C
RIEFBEEE. ..., —65°C~150°C
BRAUZ7O—UNT—IFKEK) IBE oo, 260°C

EEE

TOP VIEW
1 2 3 4 5 6 7

8

BSTA SWA Viya PGNDA PGNDH Viyu

SWB BSTB INTVgg Vg

Vg EXTVge FBi~ RUN1 RUN4 FB4~ TEMP

+

-

PGNDB PGOODA Iyign1  FB1

T

T
-

PGNDC PGOOD2 Iyion2

Vi CFGO  FB2

SWC BSTC SYNC/MODE CF

s

B2 B3

FB3™ CFG3

2 RT CFG1 BSTF

==}

UN

N
X

UN

w

[<p]

BSTD SWD  Vjp P

@D
=

D

o
o
@D

N

o

E Vﬂg SWE

SWH BSTH

GND INTVge p BSTG SWG

Ving

FB4*  Iyion4 PGOOD4 PGNDG

Imons PGOOD3 PGNDF

VinF

SWF

BSTE

BGA PACKAGE
64-Lead (7.00mm x 7.00mm x 1.34mm)
Tymax = 125°C, 6y = 35°C/W, 0.8mm Ball Pitch

0ycToP = 23°C/W, 8yc80TTOM = 16°C/W
6 Values Determined per JESD51-12

E29E 3 I

BET—FJ* Ntr—n
NEES RyR/R—tEF | FIqZ | EFa—K 547 MSLEER | SEEEE (Note 2858)
LTC3376EY#PBF LTC3376 -40°Cto 125°C
R — SAC305 (RoHS) el BGA 3 . .
LTC33761Y#PBF LTC3376 -40°C 10 125°C

o BIEWESIERESHETRESNDGT/\A RICDOWTIE, B XciFEHAEEIC o #EINBLGABGADPCBT Y7 B LU ERLESE

BEWEDELEEI W, */ 0y RElFR—)LD A £ 13— R IPC/JEDEC J-STD-609 I
HEPLLTWET,

o TINAZADRES L —REEFROIAYTFOINLTRUTHDET,

e LGA/BGA/ Ny —I B KLU ML DRIE

o SR EEERESEE DRBEZTIKYT 5o TN LISHE Ta = 25°C DfE (Note 2)

SEEEDERWEED, Vee = Vina-H = 12V, RT I3 INTVec (C3E#E. ViB1-4= 0Vo

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vee Vec Voltage Range ® 3 20 v
lvee Ve Input Supply Current, EXTVge = OV All Bucks in Shutdown 9 15 JA
1 Buck on, Sleeping, Vrg* = 0.41V 61 90 PA
Each Additional Buck, Sleeping 17 30 YA
1 Buck on (Configured to 1 Power Stage), 45 mA

SYNC/MODE = INTV¢c (Note 3)
Ve Input Supply Current, EXTVee = 3.3V At Least One Buck On 7 12 PA
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o LR EERELSEE DRBEZERT 5, TN LIS I Ta = 25°C DE (Note 2) o
SESEHERVBRD. Voo = Vina-n = 12V, RT [ INTVe (#2285, Vg1-4-= 0Vs

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Total System Current Bootstrapped 1 Buck on, Sleeping, Vrg* = 0.41V (Note 4) 27 JA
2 Bucks on, Sleeping, Vrg* = 0.41V (Note 4) 32 A
All Bucks on (Note 4) 42 PA
EXTVcc Input Supply Current, EXTV¢e = 3.3V 1 Buck on, Sleep, Vig* = 0.41V 56 85 A
Each Additional Buck, Sleep 17 30 JA
1 Buck on (Configured to 1 Power Stage), SYNC/ 45 mA
MODE = INTV¢c (Note 3)
Undervoltage Threshold on INTVcc INTV¢c Voltage Falling 2.55 2.6 2.65 Vv
Undervoltage Hysteresis on INTV¢c 250 mv
fosc Internal Oscillator Frequency RT = INTV¢c, SYNC/MODE = 0V 1.84 2 2.16 MHz
RT = 402k, SYNC/MODE = 0V 1.84 2 2.16 MHz
Synchronization Frequency 1 3 MHz
ABEBEEER(ERT55E8)
EXTVee Optional External Supply Range 3 5.5
Undervoltage Threshold on EXTV¢c EXTVcc Voltage Falling 2.8 2.85 2.95
Undervoltage Hysteresis on EXTV¢c 75 mV
15ABRELF2L—%
ViN Buck Input Voltage Range 3 20 )
Undervoltage Threshold on Viy Vin Voltage Falling 2.5 2.6 2.7 Vv
Hysteresis 0.2 Vv
Vina-H Input Supply Current, Vina-n = 12V All Bucks Off
Ving, Vinc, VINF, Ving 0.7 1.4 A
Vina, ViND, ViNE, Vinm 0 HA
Buck On, Sleeping, Veg* = 0.41V
Ving, Vinc, ViNF, Ving 0.7 1.4 HA
Vina, Vino, Vine, Vinw 0 HA
Buck On, SYNC/MODE=INTV¢c 5.2 mA
Top Switch Current Limit, Duty < 18% (Note 5) 2.3 2.62 3.0 A
Veg* Feedback Regulation Voltage 396 400 404 mV
Irg* Feedback Leakage Current Vrg* = 0.41V -30 30 nA
Minimum Off-Time 90 140 ns
Minimum On-Time 53 85 ns
Top Switch Power FET On-Resistance 170 mQ
Bottom Switch Power FET On-Resistance 90 mQ
Top Switch Power FET Leakage Vina-H = 20V, SWA-H = 0V 0.1 JA
Bottom Switch Power FET Leakage ViNa-H = SWA-H = 20V 0.003 1 A
SW Pull-Down Resistance in Shutdown RUN1-4 = OV per Output Channel 1 kQ
tss Soft-Start Time (Note 6) 0.3 1 2.5 ms
Start-Up Delay Time Starting Up from All EN’s Low 100 250 500 us
When at Least One EN Is Already High 40 100 250 ls
PGOOD Lower Threshold Vrg* Falling, Percentage of Regulated Vrg* 95 96.75 98.5 %
PGOOD Lower Threshold Hysteresis 1 %
PGOOD Upper Threshold Vrg* Rising, Percentage of Regulated Vrg* 104.5 107.5 110.5 %
PGOOD Upper Threshold Hysteresis 25 %
PGOOD Filtering Time 100 ls
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EXHFEE

o LR EERELSEE DRIBEZERT 5, TN LIS T Ta = 25°C DE (Note 2) o
SESEHERVERD. Voo = Vina-n = 12V, RT [ INTVe (#2285, Vg1-4-= OVs

SYMBOL | PARAMETER | coNDITIONS | MmN TYP  MAX | UNITS
BELX1L—50iHEHLE
Top Switch Current Limit, Duty < 18% 1 Buck with 2 Power Stages Combined (Note 5) 5.25 A
1 Buck with 3 Power Stages Combined (Note 5) 7.88 A
1 Buck with 4 Power Stages Combined (Note 5) 10.5 A
1 Buck with 5 Power Stages Combined (Note 5) 1341 A
1 Buck with 6 Power Stages Combined (Note 5) 15.8 A
1 Buck with 7 Power Stages Combined (Note 5) 18.4 A
1 Buck with 8 Power Stages Combined (Note 5) 21 A
BEE=Y
Vremproom) | TEMP Voltage at 25°C 220 250 280 mV
AVTEMPIC Vremp Slope 10 mV/°C
oT Overtemperature Shutdown (Note 7) Temperature Rising 165 °C
Overtemperature Hysteresis 10 °C
BRE=%
IMon1-4 Voltage at 1.5A Load Rimon = 10k, Duty Cycle = 25% 0.9 1 1.1 Vv
Imon1-4 Voltage at No Load SYNC/MODE = INTV¢g 0 Vv
ImMon1-4 Slope Rivon = 10k 0.667 V/A
19 —7x—A-AYv%7+E> (CFGO~3, SYNC/MODE, PGOOD1~4)
loH Output High Leakage Current PGOOD1-4 at 5.5V 1 YA
VoL Output Low Voltage PGOOD1-4, 3mA into Pin 0.03 0.4 Vv
Vi Input High Threshold CFGO-3, SYNC/MODE 1.2 )
ViL Input Low Threshold CFGO-3, SYNC/MODE 0.4 Vv
Iy, e Input High, Low Leakage Current CFGO-3 Pins at INTV¢c & OV 1 JA
SYNC/MODE Pin at 5.5V & 0V 1 pA
AV9—=7x—2-AYv7-EY (RUNI1~4)
RUN Rising Threshold First Regulator Turning On 350 730 1200 mV
One Regulator or More Already in Use 280 300 320 mV
RUN Falling Threshold Last Regulator Turning Off 690 mV
RUN Falling Threshold One Regulator or More Kept On 180 200 220 mv
RUN Pin Leakage Current RUN1-4 =5.5V 1 YA
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