ANALOG
DEVICES

\ ADI Power by Linear

LTC7050-1

R

B FrYXRILBIEDT0ADE—7HEHER
m SilentMOS™ 2 ¥ — B &

m {EEMIEMC O Silent Switcher®2 7— %74 F v % 52
m BESWEEA—/N\—a—h

B S RK2MHz DRERE

VIN = SR K 16V

1MHz, 1.8Vout TER K 94% DN
BEVMA—-RELOOAVT VT ERNE
PRy FERE=Y IV
JX7—MOSFET B E i fR#E
ATTBEERLO/\A 7 RIBEEERE
BET ST IC K BDENER

3.3VI5V B3 25T — K PWM A A

5mm x 8mm LQFN /w4 —3

7TV r—3>

B KERY—/N\—BLOPTV—URT—7Y

B RXyNT—2/FLOAL-RA7O70® v ER
BN TA—L-TFIYFDOPOLIVIN—%

5mm x 8mm LQFN TEIR I 5

T2 77)L SilentMOS R <¥— NEHEX

=

LTC®7050-1 727 )L =&/ Vv 7 BHBIE ARHEH T N —7
TV P T —« AL F2Ai 2 Tl B 7 A N L el fE 1 7
TV BIORENEEE, BN E LB i E
NIy r = PIZ 2T L T ET, ZOEITEIL,
WY e E R ay e — 2 LT R&E/KEDRIHE
EWEINE T AT, av e EEREEL X 2L —
B AT LRI ET,

SilentMOS Hfli 1. #8 2 {H{ o Silent Switcher 2 7 — %7
7F 2 FHALTED, BOAL Y F o 7 TR BTHIR%Z iR
KALTALEFRIBFICEMI B LA v F« ) — FEBEA—N—
Ya— DM G EERLTHET,

ER RIS XD 2L v FERESOMEOEE TR SN
5780, BLOWEBWR/ ST v v 7 L AR EE AR # S rl i
‘(“j_o

BUs{URI Sy r — 22U TC, T a7V 35SAERH IR
BEREMEHINTVET,

2TCOEREERLUBIEORBEIK. TnENOMEEICIRBUET, 59525351 5%
EUKERFTFICLDREINTVET,

R A

) 12ViN"Vout DEHEE
12ViNs 1VIT0AQUT. IMHZ D F 2 7)IL7 = —XPOLOVIN\—%
95 12
L1 = 2= VLBU9664100LT-R18L
Viy 90 10
I I
ovToey  esricieNcy \74
— 85 3 3
100 Voo 1 . = 3
vac\s —— VW 1 Veo  Vinsns S8k g E
(&)
| 1uF FREQ L, a6k Vfc PVee Z 8 6 5
10pF S p X S 172)
| 50k @— FB2 <10k I M « 7]
I_ = é [, LTC3861 fl. = W 1 __|_10uF E 75 POWER LOSS 4 %
- = LiM2 - 3:32? Vec PVgc Vi | T x10
Vsnsouri  'SNSIN ""’] LTC7050-1 = 70
8k
R | | INDUCTOR LOSS INCLUDED,
Vour —WWv Vsngpr  SNSTP SNS1 DUAL PHASE INTERLEAVING
Sk RUN1 —|RUN1.2 180nH 65 0
V. Pt P Swi Vour v 2(EOADS([:JURR:(;AT (As)o wr
TFS.SnF S;mk L SNSN1 PWM2 PWM2 180nH 1V 70501 ot
- 330F [ 70A
3;2809 o0 FB1 RUN2 FLTB1,2 SW2 -
Isns2p Isns2 = 100pF N g1 A
I I COMP1, 2 3_ng I 1MHz B D Vsw i /2
AAA
4TOF o Ishsan VW= seND__PeND [ =
_l I_M' A— LM j L L
L = =
lave 59% Sk 01 T -
PINS NOT SHOWN IN LTC3861 GIRCUTE | oot 5 sanp | = 1 L1
CLKIN, CONFIG, VSNSN2, VSNSOUT2, . 1000F = = g .
VSNSP2, CLKOUT, PHSMD, PGOOD1, _LU1uF T T ?'D'\l‘g NT(K,TO?\EELM IN LTC7050-1 CIRCUIT:
PGOOD2, PWMEN1, PWMEN2 - = = ' 2\\II/SDVIV\1/

PViy =12V
ILoaD = 60A, DUAL PHASE
fsw = 1MHz

70501 TAD1C

5ns/DIV

Rev. 0

XEICETBHTER

S¥4H - www.analog.com

:


https://www.analog.com/jp/LTC7050-1
http://www.analog.com/jp/
https://form.analog.com/Form_Pages/feedback/documentfeedback.aspx?doc=LTC7050-1.pdf&product=LTC7050-1&Rev=Rev0
https://www.analog.com/jp/LTC7050-1

LTC7050-1

N R AR EN EEE

(Note 1)
TOP VIEW
VINDCEEE ..ot -0.3V~19V e a o
— Sy N = = = = = = =
NR TV T REE e, -0.3V~25V Z e 29 £ =
SWA, SW2DEE ..., -0.3V~25V DC rJ'42'———I J41C 1401391, |——'38'L—'37'l|
L | A
SWA, SW2 DEEE (20N8) ..oovvvoovercrecrieerieereeeis -2V~ 25V swit ! | ! l I (36)TDi0
e i | [ _
PVCCA VEC DBBIE oo -0.3V~8V swi [2 ] N 3] pwme
— ~ | | | | _
RUNTL RUN2 oo 0.3V~(Vcc +0.3V) S N ! —— ! v | CE]r
PWM1, PWM2.... -0.3V~(Vcc +0.3V) i |4 L I el
w1 |4 [ i I (33] Isnst
[SNSTA ISNS2.evvivevererieiie s -0.3V~(Vcc +0.3V) i ! : ! : ! ]
FLTB1. FLTB2....cviieieieieieeieeeenenis -0.3V~(Vcc +0.3V) swi 5_| ! l ! : ! (32 RUN
TDIOTEIE /BB oo, -0.3V/-5mA Sl R —— I (31 sano
.......................................... 125 C PGND Z_____________i : : \"__0_' VCC
................... -55°C~150°C o | ] P | 51 v
. o NN 8 PGND Viy I {29 Pvee
RBRAUTA— (T = RT 1) B e 260°C i P N
N I | (28] Pyce
sw2 fto ! e 1o————— {Zar]PanD
| o . [
sw2 |11 I : : | : {26 | RUN2
| |
_ [ ]
swz [i2 : : ! ! e
| [ |
swz [13 SW2 i LoPeD T Vi L o ree
13 ! 24
. I I I _
swa [ia | ! b ! (23] pwm2
L : | [ | S —-
swe [i5 b N . (22 ™™MoN
Noi——? b7 s or 120 121!
o a o o = =
LQFN PACKAGE
42-LEAD (5mm x 8mm x 0.95mm)
Tymax = 125°C, 644 = 10.8°C/AW ON OPTIMIZED 6-LAYER 3.6' x 2.8" PCB
0.c(top) = 8:2°C/W; 8¢ (bottom) = 0.9°C/W;
6 VALUES ARE DETERMINED BY SIMULATION PER JESD51 CONDITIONS
EXPOSED PADS (Vyy, PGND, SW) MUST BE SOLDERED TO PCB

FIEBH

MSL
BmES Bmv—*v7* | £EF2—K | NyRELEF NyTr—=9- 5947 L—71v7 | REHH
LQFN (QFN7y k71U b o oR
LTC7050AV-14PBF 70501 e Au(RoHS) DEE) v 4 — ) 3 ~40°C~125°C
¢ KDREVEERESEMBRE SNBRICOVTREETETEBVEDEZE N, o HEEINDLGABLUBCAPCBD 7 £ T UHE LU ELEFIE
*)Cy REfeldR—)UE_EIF O 3—R (& IPC/JEDEC J-STD-609 IC & D £ T, ¢+ LGABKUBGAD/ Ny —YKEE b1 KIE

¢TI ADBREY L—REHERBROINICRRINTNET,
HRAESKENPBF &7 > TNDE R d RoHS & KU WEEE ICHEHLTVET,

Rev. 0

2 S¥#H - www.analog.com


https://www.analog.com/jp/LTC7050-1
https://www.analog.com/jp/products/landing-pages/001/umodule-design-manufacturing-resources.html#manufacturing
https://www.analog.com/jp/design-center/packaging-quality-symbols-footprints.html

LTC7050-1

BRI
o 3. EEMEREHBEICERINSEHRERLTVET, ThUADIBE. FITIEEDIZVRD, Ta=25°C, ViN=12V, PVcc =Vee =5V
T,
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VIN Power Input Supply Range 16 v
VN Overvoltage Lockout Threshold Vin Rising 17.7 18.7 V
VN Overvoltage Lockout Hysteresis 1 V
VN Overvoltage Lockout Delay (Note 3) 1 us
VN Shutdown Current ViN=12V,RUN1=RUN2 =0 25 WA
Vee Vec Input Supply Range 45 5 55 V
VeeuvLo) Vee Undervoltage Lockout Threshold Vec Rising 4.05 4.15 4.25 Vv
VUVLO_HYST Vcc Undervoltage Lockout Hysteresis 0.2 V
lveesp) Ve Supply Current in Shutdown RUN1=RUN2 =0V 14 WA
IVee_active Ve Supply Current in Active RUN1 =RUN2 =5V, PWM = Float 25 mA
PVee Driver Input Supply Range 45 5 5.5 V
PVecuvio) PVcc Undervoltage Lockout Threshold PVcc Rising 39 4.0 41 v
PVuvLo Hyst | PVee Undervoltage Lockout Hysteresis 0.35
Ipvee(sn) PVcc Supply Current in Shutdown RUN1=RUN2 =0V 300 WA
IPvCC_active PVce and Ve Supply Current in Active RUN1 =RUN2 = 5V, PWM = Float 25 mA
tuvLo Undervoltage Time Lockout Delay, from Vg and | PVeg, Ve Rising 1 Js
PVce to SW Low RUN =5V PWM = 0 (Note 3)
RUN Input
VIH_RUN RUN High Threshold RUN Rising 22 245 2.7 v
VRUN_HYS RUN Hysteresis 0.2 V
RpPD_RUN EN Pull-Down Resistor 30 kQ
Td_RUNH Propagation Delay for RUN Low to High Fr\zom §UN Low 2 High to SW = 0, PWM =0 12 s
ote
Td_RUNL Propagation Delay for RUN High to Low f:rom R)UN High = Low to SW High Z, 0.1 s
PWM =0 (Note 3)
PWM Input
VIH_pwM PWM High Threshold 2.7 v
ViL_pwm PWM Low Threshold 0.8 V
VTR PWM PWM Tri-State Range 15 2.1 v
VPWM_HYS PWM Hysterisis Active to Tri-State or Tri-State to Active 300 mV
Rpp_pwm PWM Pull-Down Resistor To SGND 9.6 kQ
Rru_pwm PWM Pull-Up Resistor ToVee 18.8 kQ
tPWMHI-SW Delay Time, PWM High to SW High No Fault Condition (Note 3) 10 ns
tPwMLO-SW Delay Time, PWM Low to SW Low No Fault Condition(Note 3) 10 ns
t11i_Lo_Delay Tri-State to Low Propagation Delay PWM Going Low to SW Going Low 20 ns
tTi_Hi_Delay Tri-State to High Propagation Delay PWM Going High to SW Going High 30 ns
tTri_Hold Active to Tri-State Delay Time PWM Going to High Z to SW High Z (Note 3) 20 ns
tPwM_MINON PWM Minimum ON-Time 20 ns
VPWM_FLOAT PWM Floating Voltage 16 1.7 18 V
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o (3, £EMFRESERICERAINSMRERLTVET, TNLUANDES. FITIEEDBZVERD. Ta=25C. ViN =12V, PVcc =Vcc =5V

T,
SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
Isns Output
Amon Current Sense Gain (Imon/lout) Visns = 1.5V 8.5 10 1.5 HAA
lout =5Ato 25A, PWM =0
IsNs Overall Accuracy lout = 25A, Visns = 1.5V, PWM =0, 250 +12.5 PA
Accuracy at Trim
loyut =-10A, Visns = 1.5V, PWM =0 100 PA
ViMoN IMON Operational Voltage Range ° 1.2 2.0 V
FLTB Output
RrLT8-PD Fault Bar Open-Drain Pull-Down Resistance | FLTB Low | | 1 kQ
TMON/FLT Output
ATMON Thermal Monitor Gain 0°C < Ty<150°C (Note 3) 8 mV/°C
VTMON Thermal Monitor Voltage Ty=0°C (Note 3) 0.6 V
Ty=25°C 780 800 825 mV
Ty=125°C (Note 3) 1.6 Vv
OTP Overtemperature Protection Accuracy (Note 3) 150 °C
OTP_Hys Overtemperature Hysteresis (Note 3) 40 °C
Isource_TmoN | Thermal Monitor Maximum Source Current Ty=25°C, Tmon Forced at OV 1 mA
ISINK_TMON Thermal Monitor Maximum Sink Current Ty=25°C, Tmon Forced at 1.28V 60 PA
VTdiode Tdiode Forward Voltage Drop Ty=25°C, IF=0.1mA 678 mV
Tdiode Voltage Drop Temperature Coefficient IF=0.1mA (Note 3) -18 mV/°C
SW Node
VSW._Float SW Floating Voltage ViN=12V 0.7 V
Rsw-PGND SW Pull-Down Resistance 1.2 kQ
Overcurrent Limits
| ocp Positive Overcurrent Threshold PWM=H 80 90 100 A
| NcP Negative Overcurrent Threshold PWM=L —45 A
tlank_0C Positive Overcurrent Blanking Time PWM =H (Note 3) 22 nS
tRlank NC Negative Overcurrent Blanking Time PWM = L (Note 3) 55 nS
| zep Positive Zero Current Threshold 5 A
| zeN Negative Zero Current Threshold -8 A
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