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(Notes 1. 2)
EIREE
VAL V20 EXTVGC coeeeeeeereeeeee s -10V~60V GATE1, GATE2 (NOtE 3) ..coucverereeicreiereee e -0.3V~CPO
OUT1. OUT2. CPOREF........cooeeeeeeieereieeeeeea —10V~45V CASOUT s —0.3V~6V
ANEE HAER
DISABLET., DISABLE2, SHDN..........cccorvrrrrrinee -0.3V~60v  FAULTT. FAULT2. CH1. CH2. VALID1. VALID2,
CASIN ... —0.3Vv~6V CASOUT ..ot 5mA
SENSE1. SENSE2. SOURCE1. SOURCE2 ............... —10V~45V EMEREREEHE
UVF1. UVF2, UVR1. UVR2, OV1. QV2................... —-0.3V~60V LTCA421C o 0°C~70°C
RETRY. TMR1, TMR2. QUAL.................. —0.3V~INTV¢c+0.3V LTCA42T 1o —40°C~85°C
HAOEE LTCA42TH ..o —-40°C~125°C
VALID1. VALID2, CHT. CH2. L -65°C~150°C
FAULTT. FAULT2, CPO.....cooeerreereerereereeereeneene —0.3V~60V
INTVGG et —0.3V~6V
EVEE
TOP VIEW o
o o o cro [1] [36] EXTVe
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L;’GIL;SIL;IL;IL;ZIL;IL;IL;DQI outt [3] 34 out2
STare] KT (28] souRce2 senser [4 33] SENSE2
GaTEd [ 2] 27| eaTe2 SOURCE1 [5] 32] SOURCE2
% _3_j [EE V2 GATE1 [6] [31] GATE2
uvF1 [7] i25] uvr2 vt [7] 30] V2
UVR1 _5__JI % Ei UVR2 UVF1 [8] [29] UVF2
ovi[s] 23] ov2 UVR1 [9] 28] UVR2
TMR1[ 7! i22] TMR2 ovi [10] 27] ov2
DISABLET | 8] {21] DISABLEZ TMR1 [11] 26] TMR2
il K (20} CH2 DISABLET [12] 25] DISABLEZ
VALIDTf10} -——mmm o 119] VALID2 cAT [13] 24] CH2
(1171211131141 11511161 [171/18] VATIOT [14] 23] VALID2
=e=s3 =UFE CASIN [16] 21] SHON
UHE PACKAGE INTVg [17] 20] RETRY
36-LEAD (5mm x 6mm) PLASTIC QFN cASOUT [T3] 7] QUAL
Tymax = 150°C, 8y = 43°C/W, B¢ = 5°C/W
EXPOSED PAD (Pin 37), PCB GND CONNECTION OPTIONAL G PACKAGE
36-LEAD PLASTIC SSOP
Tymax = 150°C, 644 = 70°C/W
Rev. 0

%40 - www.analog.com


https://www.analog.com/jp/LTC4421?doc=LTC4421.pdf
https://www.analog.com/jp/

LTC4421

AR

Fa—7 T=7&Y—= R@EV—FVJ Nyr—y im R 5
LTC4421CG#PBF LTC4421CGH#TRPBF LTC4421G 36-Lead Plastic SSOP 0°C~70°C
LTC44211G#PBF LTC44211G#TRPBF LTC4421G 36-Lead Plastic SSOP —40°C~85°C
LTC4421HG#PBF LTC4421HG#TRPBF LTC4421G 36-Lead Plastic SSOP -40°C~125°C
LTC4421CUHE#PBF LTC4421CUHE#TRPBF 4421 36-Lead Plastic QFN 0°C~70°C
LTC44211UHE#PBF LTCA421IUHE#TRPBF 4421 36-Lead Plastic QFN —40°C~85°C
LTC4421HUHE#PBF LTC4421HUHE#TRPBF 4421 36-Lead Plastic QFN —40°C~125°C

BICAWEERESE THRESNDT/\A R DWTIE, A F 3B RBECSHVEDE S0,

T =7 &I =IOt R, —EBD/ Y —IE #TRMPBF R DT L\ eiE E DERFER B %8 U TH00fEAD DY —)L THEETIBE T,

TR

o I EMERESHFDRBEZEKT 3, TNLIMI Ty = 25°C TDE, EVDFEEDEMICDOWVWTIE.

LTC4421 T —7V—RDRILD IV avES B FITIBEDRVEED, V1 = 12V, V2 = 13V, EXTV¢e = CPOREF = OUT1 = OUT2 = SENSE1
= SENSE2 = 11V, OV1 = 0V2 = TMR1 = TMR2 = OV. UVR1 = UVR2 = UVF1 = UVF2 = DISABLET = DISABLE2 = SHDN = RETRY = CASIN = 4V,
CPO = 23.5V. QUAL = INTVcco

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
ViN V1, V2 Operating Voltage Range (Note 4) ® 3.0 36 v
ViNTuvL) INTV¢c Undervoltage Lockout Threshold Voltage [ ] 2 2.3 2.6 v
AVINT(HYS) INTVcc Undervoltage Lockout Hysteresis 70 mV
ViNTvee INTVcc Output Voltage IINTvee = OpA [ ] 33 39 45 v
AVINTVCC INTVc Voltage Change from Zero to Full Load IINTvee = 0 to —=500pA ® -35 -85 -200 mV
Vepouwt CPOGOOD Threshold Voltage CPO-CPOREF [ ] 5.7 6.7 7.7
Vepo(Hys) CPOGOOD Hysteresis 1.4
lceqrom Total Input Supply Current V1, V2, OUT1, OUT2, EXTV¢c, CPOREF [ ] 0.53 1 mA
IccisHon) Total Input Supply Current in Shutdown V1, V2, EXTV¢e ® 5.4 12 A
lcc(pRiO) Input Supply Current of Highest Priority Valid Supply | Measure I(EXTVcg) ® 360 750 HA
lcomax) Input Supply Current of Highest Voltage Input Supply | Measure I(V2) ® 25 50 HA
lcc(cPorer) CPOREF Charge Pump Supply Current CPOREF = 11V [ ] 160 300 HA
T4 A Y71 Y (V1. V2, SENSE1, SENSE2, GATE1, GATE2, SOURCE1, SOURCE2, OUT1, 0UT2)
AVG(orp) External N-Channel MOSFET Off Threshold Voltage (GATE1 - V1), (GATE2 - V2), GATE Falling L 0 -0.6 -15 v
AVRey Input to Output Reverse Voltage Connect Threshold (V1-0UT1), (V2—-0UT2), OUT1, OUT2 Falling | ® 0 40 80 mV
AVGATE(C External N-Channel MOSFET Gate Drive, CPOREF = 3.2V, EXTV¢c=3.0V,1=0,-1pA | @ 9 10.8 14 v

(GATE - CPOREF) CPOREF = 12V, 36V, 1= 0, -1pA ® 10 11.6 14 Vv
ISOURCE, HLD SOURCE Hold Current SOURCE = 12V, Channel Off [ ] 25 5 10 HA
ISOURCE, OFF SOURCE Fast Off Current SOURCE = 12V, Channel Off (] 0.7 1.6 3.2 mA
IGATE(ON) GATE On Pull-Up Current V(SENSE) - V(OUT) = 0V, GATE = 16V, ® -8 -16.5 -26 mA

OUT =10V,V1 =V2=12V

|GATE(OFF,FWD) GATE Off Pull-Down Current, Large Forward Sense V(SENSE)-V(OUT) = 100mV, GATE = 16V, L] 30 54 124 mA

Voltage OUT =10V,V1 =V2=12V
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LTC4421

EXHFEE

o ILENMERESHFDRBEZEKT 5. ZNLUIMEI Ty = 25°C TDE, EVDFMEDEMICDOWVWTIE.

LTC4421 T—HV—RDRIE DIV a v ES 8 FITIBEDARVEED, V1 = 12V, V2 = 13V, EXTV¢e = CPOREF = OUT1 = OUT2 = SENSE1
= SENSE2 = 11V, OV1 = 0V2 = TMR1 = TMR2 = OV, UVR1 = UVR2 = UVF1 = UVF2 = DISABLET = DISABLE2 = SHDN = RETRY = CASIN = 4V,
CPO = 23.5V, QUAL = INTV¢co

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
|GATE(OFF REV) GATE Off Pull-Down Current, Negative Sense Voltage | V(SENSE)-V(OUT) = -50mV, GATE = 16V, L 30 50 92 mA
OUT =10V,V1 =V2 =12V
AVsns Current Limit Sense Voltage, OUT =1V, 12V, 32V [ ] 20 25 30 mvV
AVsns = (SENSE - OUT) EXTV¢e = 3.0V, OUT = 1V ® 20 25 30 mV
AVSNS FLD Current Limit Sense Voltage in Foldback, ouT=0v L] 7.5 12.5 17.5 mV
AVsns,FLp = (SENSE — OUT)
VFLD,TH Foldback Threshold Voltage ouT1 ® 380 430 580 mV
VFLD HYST Foldback Hysteresis 50 mV
VsNsDIs,FwD Forward Overcurrent Disconnect Voltage SENSE - OUT, Rising 50 mV
VSNSDIS,REV Reverse Current Disconnect Voltage SENSE - OUT, Falling -30 mV
Isns SENSE Input Current SENSE = OUT =12V ® +1 HA
tG(SwITCH) Gate Break-Before-Make Time Ceare = 47nF ® 10.3 15 Hs
tro(pis, OFF) Gate Turn-Off Delay from DISABLE Falling DISABLE to Gate < 12V o 14 2.7 s
tpa(pis, o) Gate Turn-On Delay from DISABLE Rising DISABLE to Gate > 12V ° 1.3 2.1 s
tPa(cas) CASIN to CASOUT Propagation Delay High-to-Low 1 s
tpa(DIS, CAS) DISABLE to CASOUT Propagation Delay DISABLE High-to-Low 28 s
ERFIBRY A v — (TMR1, TMR2)
[TMR(UP) TMR Pull-Up Current ® -3 -6 -9 HA
[TMR(DN) TMR Pull-Down Current ® 1 2 3 HA
tTMRFLT TMR Fault Time Crwr = 10nF ® | 550 830 1250 Hs
%TMR(COOL) | TMR Cool Down Ratio to Fault Time 0.1 %
OV, UV {REE[G]3% (V1. 0V2, UVF1, UVF2, UVR1, UVR2, QUAL)
VH,0vuv 0V, UV Threshold Voltage OV Rising, UVF Falling, UVR Rising ® | 490 500 510 mV
VHysT, ov 0V Hysteresis [ ] 40 50 60 mV
ILk,ovuv UVR, UVF, OV Input Leakage Current V=05V L] +10 nA
lquaL SRC QUAL Source Current o 1 -2 -3 HA
luAL SNK QUAL Sink Current ® 1 2 3 LA
tvaLD 0V, UV Validation Time QUAL = INTV¢e ® | 175 5 8 ls
CquaL = 470pF ® 5 7.5 1 Us
tinvALID 0V, UV Invalidation Filter Time Overdrive = 50mV [ ] 1.75 5 8 ls
7Y4)L A7 (DISABLET, DISABLE2, SHDN, CASIN, RETRY)
VTH Rising Threshold Voltage [ ] 0.5 1.0 1.5 v
VHysT Hysteresis Voltage 150 mV
LK HY Input Leakage Current V = 36V, DISABLE, SHDN [ ] +0.1 +1 A
ILk Lv Input Leakage Current V=55V, CASIN (] +0.1 +1 A
Retry = INTV¢c ® +0.1 + HA
lcasin CASIN Pull-Up Current CASIN = 0V (] 25 5 10 HA
Rev. 0

%40 - www.analog.com


https://www.analog.com/jp/LTC4421?doc=LTC4421.pdf
https://www.analog.com/jp/

LTC4421

EXHFEE

o ILENMERESHFEDRBEZEKT 5. ZNLIAEITa = 25°C TDE, EVDFMEDEMICDWVWTIE.

LTC4421 T —H ¥ —RDRID LIV a VSR, FICIEEDLZWVLRED, V1 = 12V, V2 = 13V, EXTV¢e = CPOREF = 0UT1 = OUT2 = SENSE1
= SENSE2 = 11V, OV1 = 0V2 = TMR1 = TMR2 = OV, UVR1 = UVR2 = UVF1 = UVF2 = DISABLET = DISABLE2 = SHDN = RETRY = CASIN = 4V,

CPO = 23.5V. QUAL = INTV¢co

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
7¥4)Li77 (CH1, CH2, VALID1, VALID2, FAULTA, FAULT2, CASOUT)
VoL Hy Output Voltage Low, CH, VALID, FAULT I =1mA, V1 =V2 = EXTVcc = 3.0V o 185 450 mv
| =3mA, V1 =V2 = EXTV¢¢ = 3.0V ® 0.58 1.35 v
IoH H Open Drain, Output High Leakage Current V =36V, CH, VALID, FAULT ° +1 JA
VcASo,0H CASOUT Output High Voltage I =-1pA, SHDN = oV ® 2 34 45 )
Veaso,oL CASOUT Qutput Low Voltage |=1mA ® 85 200 mV
Icaso CASOUT Pull-Up Current CASOUT = 1V ® | -1 =22 -40 LA
ILK,CASO CASOUT Leakage Current CASOUT = 5.5V (] +1 HA

Note 1: #EX RAEIRICRETHSNIBEZBZ D AN RAIT/\1 RICKENEHE522
IR H B REAICOI> TR RAERKHICIRT L T/ RDEBEMEEFMICE
HEBES5Z2B/NDH D

Note 2 5EEENEWVRD EVICHRNIADERIGE TETHD, £ TOEEISGND ZEHE(IC
LTW3,

Note 3: GATE1 & GATE2 % CPO KD IE WEBEICHRE LI Z &, CPO L DB WEEICERENT 2
&, CPOICBRIBBENIMDIENH D,

Note 4 : V2 > 3.0V &7l EXTVce > 3.0V DIHE. V1 IEOVETEMETE D, BERIC, V1 2 3.0VE
feld EXTVee 2 3.0VDIHE. V2 (3 0VETEMETE S,

LTC4421 7 —%>— bDRED

LTC4421 1%, & ANEIRD WL & 1~ D e o il il &
JIZ1F X 2V H0 13RO ZHHL £ T, LRTDOEK
BTN, ZF v 2V 1 DEY T, KEN 2,0V IF
FYIN2DEVTY, ZNHDEYDIL 1 D2 TEY
HDORRBIET D6, ST OF v Lo
NHEAZINET, HIZIE TTMR £ 77 v Rolilicary 5
Y CrMREERT S8 TTMRIE Y 7T FOREIC
AT Y Crmr 2T 5 1B XOTTMR2EV £ 75 v
FORICay 7% Covro 2t T2 1 8\ BIETT,

RBICHTFEDLEWEBOEVZICEM L TOWAEE. 1D
DF v FIOVDOBEREDFIHDSH 5 DT+ > FOLISEH S 1
F9, ZIUSIZBL T OBE1HD 7,

1. 2K v O H i : "FAULT % DISABLE IZ £ %t
$ %, &3, TFAULT1 Z DISABLEL Ic ¥t 45 8 L0
I'FAULT2 % DISABLE2 IZ#26t 9 % 1 £\ EK T,

2. ZEE T~ D Z M TSENSED 50UT N & I3,
FSENSE17%>50UT1 ~ 8 XUTSENSE2 25 OUT2 |
VI EIRTT,

3. PRERBIGR : TVI~ V2 ERSREES 15 L VALID E > (%
O—|27% L 1E TVIEEESHEES 5 L VALIDI BV
3u—I274% B XOTV2 BIRDSHGEZ 415 £, VALID2
Eriu—I2% 1 E W) EHKTT,
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