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LTC3838

X R ARER (Note 1)

VINEBIE ..o —0.3V~40V  TRACK/SS1, TRACK/SS2 DEIE .......cocvveeveveen —0.3V~5V
BOOST1. BOOST2DEE ....ccveveeeveeeeeeeeeeee -0.3V~46V  DTR1. DTR2. PHASMD. RT. VRnG1. VRNG2+ VFB2+
SWILSW2DEE ... -5V ~40V ITHI, ITH2DEE ... -0.3V~ (INTV¢g + 0.3V)
INTVce. DRVt DRVeca. EXTVec. PGOODT, BEE IR EEE (Note 2. 3. 4) e -40°C~125°C
PGOOD2. RUN1, RUN2, (BOOST1-SW1). RS, ..o -65°C~150°C
(BOOST2-SW2). MODE/PLLINDEE.................... —0.3V~6V U—RNEE (FHRMF.105)
VouTsenset ' VouTsenser ~ SENSE1*. SENSE2", FE/ ST = e 300°C
SENSE1™, SENSE2™ DEFE......cocveveeeeeeeeeeeie —0.6V ~6Y
E2ECE
TOP VIEW
L JOPVIEWE DTR2 [1] 38] RUN2
%2 42088 SENSE2™ [2] 37] PGOOD2
28558 3 SENSE2* [3] 36] BOOST2
sl 1381,3713611351,34133|{32| e Veso [4] 35] TG2
S C TRACK/SS2 (5]  [34] swe
TH2 |21 130] sw2 r |
o e imH [6] | I [s3] BG2
Vancz 3! l29] BG2 | I
PHASMD [ i28] DRVGo Vanez [ ! | 2] DRVecy
MODE/PLLIN [ 5 27| Extvge PHASMD (8] | [ XV
cLkouT [ 6! 29 26 INTVge MODE/PLLIN [] | | 30] INTVgg
sGND |71 PGND i25] PaND cukouT [19] | penp | [23) PoND
rrfal [Ef Vin senp [11] | - [28) v
VRNG1 :9__! !_EE DRVcy RT [12] : : 27] DRV
iTH1 [10] i22] BG1 Vengt [13] | | [28] Bo
TRACK/SS1 [11] i21] sw THi [14] | | |25 swi
Voutsenset* [12! f20] 761 TRACK/SS1 [15] B 24] TG1
(131141151161 17181191 Voursenser* 16 23] BOOST
rELEZ585 Voursensei~ [17) 22] PGOOD1
E% % - % = SENSE1* [18] [21] RUNT
S UHF PACKAGE senser™ [19 20] TRt
38-LEAD (5mm x 7mm) PLASTIC QFN
EXPOSED PAD (PIN 39) IS PGND, MUST BE SOLDERED TO PCB T 125°C, € 28CAW
EXPOSED PAD (PIN 39) IS PGND, MUST BE SOLDERED TO PCB
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LTC3838

E2 9= ot

sl T=77YRU-I REN—FVJ* Ryr—y i S
LTC3838EUHF#PBF LTC3838EUHF#TRPBF 3838 38-Lead (5mm x 7mm) Plastic QFN -40°C to 125°C
LTC3838IUHF#PBF LTC3838IUHF#TRPBF 3838 38-Lead (5mm x 7mm) Plastic QFN -40°C to 125°C
LTC3838EFE#PBF LTC3838EFE#TRPBF LTC3838FE 38-Lead Plastic TSSOP -40°C to 125°C
LTC3838IFE#PBF LTC3838IFE#TRPBF LTC3838FE 38-Lead Plastic TSSOP -40°C to 125°C

ISCEWBERESFETRESND T/ RICDOWTE, A F o EEEREECEBVE DRIV, “BES L —REHFEROIY TFOINILTHIIShET,
IERED I EITORBOFEMICONTIE, Et B RBEICEEVWEDELLLE W,

N EITORRBY—F T DEMICDWTIE, http:/www.linear-tech.co.jp/leadfree/ ZZ B fEE W\,
T—7 7Y RU—)LOAERDEMICDULNTIE, http://www.linear-tech.co.jp/tapeandreel/ & Z B IS W\,

BT o rmrsirzamEEaEORSEEERT 2. ZhLUHET) =25°CTOIE, EERHRWED . Vi = 15V (Note 3)

SYMBOL | PARAMETER | CONDITIONS MN  TYP  MAX | UNITS
XA VHIEIL—T
Vin Input Voltage Operating Range 45 38
VouT1,2(REG) Regulated Output Voltage Operating Range | Vout1 Regulated Differentially with Respect to 0.6 55
Voutsensei, Voutz Regulated with Respect to
la Input DC Supply Current
Both Channels Enabled MODE/PLLIN = 0V, No Load 3 mA
Only One Channel Enabled RUN1 or RUN2 (But Not Both) = OV 2 mA
Shutdown Supply Current RUN1 = RUN2 = 0V 15 pA
Voutsense1(reg) | Regulated Differential Feedback Voltage on | [TH1 = 1.2V (Note 5)
Channel 1 (Voursenset” — Voutsenset”) Ta=257C 05985 06  0.6015 v
Ta=0°Cto 85°C 0.596 0.6 0.604 Vv
Ta=-40"C to 125°C 0.5%4 0.6 0.606 Vv
Regulated Differential Feedback Voltage on | Vin = 4.5V to 38V, ITH1 = 0.5V to 1.9V (Note 5),
Channel 1 Over Line, Load and Common -0.5V < Voutsense1™ < 0.5V
Mode Ta=0°Cto 85°C 0.5%4 0.6 0.606 Vv
Ta=-40°C to 125°C 0.591 0.6 0.609 Vv
VFB2(REG) Regulated Feedback Voltage on Channel 2 ITH2 = 1.2V (Note 5)
Ta=257C 0.597 0.6 0.603 Vv
Ta=0Cto 85°C 0.5%4 0.6 0.606 Vv
Ta=-40"C to 125°C 0.592 0.6 0.608 Vv
Regulated Feedback Voltage on Channel 2 Vin = 4.5V to 38V, ITH2 = 0.5V to 1.9V (Note 5)
Over Line, Load Ta=0°Cto85°C 0.592 0.6 0.608 Vv
Ta=-40"Cto 125°C 0.588 0.6 0.612 Vv
IvouTsensEt* Voursenset* Input Bias Current Voursenset” — Voursenser™ = 0.6V 5 +25 nA
IVOUTSENSE1 ™ Voutsense1™ Input Bias Current Voursenset” — Voursenser™ = 0.6V -25 -50 HA
lvrg2 Vg2 Input Bias Current Vg2 = 0.6V -5 +50 nA
Om(EA)1,2 Error Amplifier Transconductance ITH=1.2V (Note 5) 1.7 mS
ton(Min1,2 Minimum Top Gate On-Time Vin = 38V, Vout = 0.6V, Rt = 20k (Note 6) 30 ns
torF(MIN1,2 Minimum Top Gate Off-Time (Note 6) 90 ns
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LTC3838

B o pmraiteamEERE ORI EEERT 5. ZhLUHETs =25°CTOE, EERAURD. iy = 15V (Note 3).

SYMBOL | PARAMETER | CONDITIONS | MN  TYP  MAX | UNITS
Vsensemaxy1,2 | Maximum Valley Current Sense Threshold | Vang =2V, Vrg = 0.57V, Vsense™ = 2.5V 80 100 120 mV
(VsEnsE1 2" = VSENSE1,2") VRng = 0V, Vrg = 0.57V, Vsense™ = 2.5V 21 30 40 mV
VRng = INTVee, Vig = 0.57V, Vsense = 2.5V 39 50 61 mV
VSENSE(MIN)1,2 Minimum Valley Current Sense Threshold VRng =2V, Vrg = 0.63V, Vsense™ = 2.5V -50 mV
(VsensEt,2" — VsEnsEt 2) VRnG = 0V, Vg = 0.63V, Vsense™ = 2.5V -15 mv
(Forced Continuous Mode) VRrnG = INTVgg, Vi = 0.63V, Vsense™ = 2.5V -25 mV
IsEnset 2t SENSE1,2* Pins Input Bias Current Vsense™ = 0.6V 5 +50 nA
Vsense™ = 5V 1 +2 pA
ISENSE1,2~ SENSE1,2™ Pins Input Bias Current (Internal | Vsense = 0.6V 1.2 pA
500k Resistor to SGND) Vsense =5V 10 pA
ok PapIR S A
VRUN1,2 RUN Pin On Threshold VRun1 2 Rising 1.1 1.2 1.3 V
RUN Pin On Hysteresis VRun1,2 Falling from On Threshold 100 mV
IRUN1,2 RUN Pin Pull-Up Current when Off RUN1,2 = SGND 1.2 pA
RUN Pin Pull-Up Current Hysteresis IRUNT,2(HYS) = IRUN1,2(0N) — IRUNA,2(0FF) 5 HA
UvLO INTV¢c Undervoltage Lockout INTVc Falling 3.3 3.7 V
INTV¢c Rising 4.2 45 Vv
ITRACK/SS1,2 Soft-Start Pull-Up Current 0V < TRACK/SS1,2 < 0.6V 1 pA
Eik#EsO0yv I EHE
Clock Output Frequency Rt =205k 200 kHz
(Steady-State Switching Frequency) Rt = 80.6k 450 500 550 kHz
Rr=18.2k 2000 kHz
Channel 2 Phase (Relative to Channel 1) PHASMD = SGND 180 Deg
PHASMD = Floating 180 Deg
PHASMD = INTVce 240 Deg
CLKOUT Phase (Relative to Channel 1) PHASMD = SGND 60 Deg
PHASMD = Floating 90 Deg
PHASMD = INTVce 120 Deg
VPLLIN(H) Clock Input High Level Into MODE/PLLIN 2 v
VPLLIN(L) Clock Input Low Level Into MODE/PLLIN 0.5 Vv
RMODE/PLLIN MODE/PLLIN Input DC Resistance With Respect to SGND 600 kQ
] X 2 PN
Rraup)1,2 TG Driver Pull-Up On Resistance TG High 2.5 Q
Rra(own)1,2 TG Driver Pull-Down On Resistance TG Low 1.2 Q
ReG(up)1,2 BG Driver Pull-Up On Resistance BG High 2.5 Q
RBg(pown)1,2 BG Driver Pull-Down On Resistance BG Low 0.8 Q
tn(T6/86)1,2 Top Gate Off to Bottom Gate On Delay Time | (Note 6) 20 ns
tp(B6/T6)1,2 Bottom Gate Off to Top Gate On Delay Time | (Note 6) 15 ns
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LTC3838

B o pmraiteamEERE ORI EEERT 5. ZhLUHETs =25°CTOE, EERAURD. iy = 15V (Note 3).

SYMBOL | PARAMETER | CONDITIONS | MN  TYP  MAX | UNITS

RV LF¥2L—%

VbRvCet Internally Regulated DRVcc1 Voltage 6V < Vin <38V 5.0 5.3 5.6 V
DRVcc1 Load Regulation Iprvcet = OmA to —100mA -15 -3 %

VEXTVCe EXTVcc Switchover Voltage EXTV¢c Rising 44 4.6 4.8 v
EXTV¢c Switchover Hysteresis 200 mV
EXTVcc to DRVcc2 Voltage Drop VExtvee = 5V, Iprvec2 = —100mA 200 mV

PGOOD 7

ov PGOOD Overvoltage Threshold Ves12 Rising, with Respect to Regulated Voltage 5 7.5 10 %

uv PGOOD Undervoltage Threshold Vg1 2 Falling, with Respect to Regulated Voltage -5 -7.5 -10 %
PGOOD Threshold Hysteresis Ves12 Returning to Reference Voltage 2 %

Vpgoop(L)1,2 PGOOD Low Voltage Ipgoop = 2mA 0.1 0.3 V

to(pGooD)1,2 Delay from Vrp Fault (OV/UV) to PGOOD 50 I
Eialllg;gfrom Vrg Good to PGOOD Rising 20 ys

Note 1: iBITRAERICEEHSNIEZBZ B AL RIET/INA RICKGENEGZ5 257
BEMEN BB, REBICOIC> TIBRRAERRMHICRT & T/I\A RADERIEEHFDICELE
525NN BB,

Note 2: #EAIBRE (Ty (°C)) ZEEIRE (Ta (C)) H LV ENIEK (Pp W) M SRICHES
TEHESINZ,

Ty=Ta+ (Pp*6yn)
ZZT, 0ACCW) /Sy T = DEA Y E—T Y A TH B0
Note 3: LTC3838 (& Ty A TAICIEIFZE U< 22 K572/ ULRABREHTTA NS5, LTC3838E
[F0°C~85° COENFIEAINREHE CHKICEE T2 EMRIESNTND,-40°C~
125°C DENMEZEERREEHFE TOMKITHE. FEFMES LOHEENR 70X - Ok
O—/LEDIBETHEREIN TS, LTC38381(E-40°C ~ 125°C DENEES BB EHE THEE
[CHEATDIEDMRIESNTND, NSO ERICTRABFEE . ERLAT IR
T — I DEREA VE—F VAR LM DBEER & EE LIS EDEEREICL>T
REBZEITER,

Note 4: ZDT/\1 RCIFEIFE DB EFTIREOE T/ \A RZRE T DI DBEREMRE
M- TWD, CORENEEL TV L EF BAERESITRELZBI SN, HES
NI R A EEASIRELBACBEN BT 5E. T/I\A RADEEEEERSIN, £
Teld T\ RTK GG Z 5 2 5BNNH .

Note 5: LTC3838 (& FRES NIz TZ—F Y THABE (ITH1.2) B8 515 &SI (Voutsensett
- Voursenset ) Efcld Vg ZHRE S 2ImEIL—T TTANEN S,

Note 6 : SEER AL, £/ — b (T6) BEOTRIY— b (BG) M RNEFHZEREN T BIRET,
50% DL EFERLUTHES NS,

3838fa

LY N

5



LTC3838
RENERERFIE

MYV NEE BHRATYS BTN
(FEHERT—R) (EHERE—R) (EHERE—R)
ILo - | R R LA i M
AD ! LOAD L L | ' ‘
10A/DIV | 10A/DIV 10;&/%/?\[}
\ N
somuy e e 5o YAV
m » ' - m NIy 50MV/DIV g e
AC-COUPLED S AC-COUPLED Mo, ..Mw AC-COUPLED
10A/DI|\|7 I 1OA/DIIb AN\N\N\M\M I J\I\N\AJ\N\I\
WW i ‘ NAANAARANY T0ADIV Lo - \[\/\(\f\
50|JS/D|V 3838 GO1 SUS/Dlv 3838 G02 5HS/D|V 3838 G03
LOAD TRANSIENT = 0A TO 15A TO 0A LOAD STEP = 0A TO 15A LOAD RELEASE = 15A TO 0A
Vi = 12V Vi =12V Vi = 12V
Voyr=1.2V Voyr=1.2V Vour=1.2V
FIGURE 17 CIRCUIT, CHANNEL 1, Vgng1 = SGND FIGURE 17 CIRCUIT, CHANNEL 1, Vrng1 = SGND FIGURE 17 CIRCUIT, CHANNEL 1, Vrng1 = SGND
(S D Nt BRRATYS BTN
(FEHE—R) (REHRE—NR) (REHRE—NR)
r e et
ILoAD ILoAD ILoAD o
10A/DIV 10A/DIV _ 10A/DIV
Vo Vo 50 \\///([))Llj\;
ut ut m
50mV/DIV J\W\ f\“fg _ ~J‘ 50mV/DIV [N, i AC-COUPLED [P i s i,
AC-COUPLED : AC-COUPLED MmN
1 Dllb MIMHWM IL \,N\ VW I N\N\'\I\’\I\N\'\
OOV L \ || 1owov NI owov | TN
50ps/DIV 3838 G4 5us/DIV 3838 G05 5us/DIV 3838 GO6
LOAD TRANSIENT = 500mA TO 15A TO 500mA LOAD STEP = 500mA TO 15A LOAD RELEASE = 15A TO 500mA
Vi = 12V Vpy = 12V Vi = 12V
Vour=1.2V Vour=1.2V Vour=1.2V
FIGURE 17 CIRCUIT, CHANNEL 1, VRng1 = SGND FIGURE 17 CIRCUIT, CHANNEL 1, Vrng1 = SGND FIGURE 17 CIRCUIT, CHANNEL 1, Vgng1 = SGND
Moz NEH (DTR) BigE1 R —TILESD royvyz v hgEH (DTR) #EETF+ AT—TIL
BT D& TR
SW SW
3V/DIV 3V/DIV
v Vour
50mV/%lIJ\} 50mV/DIV
AC-COUPLED AC-COUPLED
ITH ITH
1V/DIV 1V/DIV
I I
10A/DIV 10A/DIV
5ps/DIV 3638 607 5us/DIV 3838 608
LOAD RELEASE = 15A TO 5A LOAD RELEASE = 15A TO 5A
Vin =5V Vi =5V
Vour = 0.6V Vour = 0.6V
FIGURE 17 CIRCUIT, CHANNEL 1 MODIFIED: FIGURE 17 CIRCUIT, CHANNEL 1 MODIFIED:
Rrg2 = 09, VG2 = SGND, Cirh1 = 120pF Cirhp = OpF Rrg2 = 09, VRnG2 = SGND, CitH1 = 120pF Cjtyo = OpF
FROM DTR1 PIN: Ryy = 46.4k TO SGND, RyTp = 42.2k TO INTVg Rih1/2 = 46.4k TO SGND//42.2k TO INTV g,

CONNEGTION FROM Ry71/2 AND Ciriy1 TO DTR1 PIN REMOVED.
DTR1 PIN TIED TO INTVgg
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LTC3838

RN REYF 1

RUN1
5V/DIV

TRACK/SS1
200mV/DIV

Vout
500mV/DIV

5A/D

Vout

100mV/D

AC-COUPLED

PLLIN =

5V/DIV

SWi1
10V/DIV

Sw2
10V/DIV

CLKOUT [

5V/DIV

BEDOYIRRT—b

/
/

3838 G09

Cgs = 10nF
Vin=12V
Voyr=1.2V
FORCED CONTINUOUS MODE

FIGURE 17 CIRCUIT, CHANNEL 1, Vryg1 = SGND

1ms/DIV

I
\%

¥ FULL CURRENT LIMIT \S
T WHEN Vgur HIGHER 1
THAN HALF OF REGULATED

vV

\
L

3838 G12

Viy =12V
Voyr=1.2V
FORCED CONTINUOUS MODE
CURRENT LIMIT =17A
OVERLOAD =7.5A TO 17.5A

5ms/DIV

FIGURE 17 CIRCUIT, CHANNEL 1, VRyg1 = SGND

(ERAMR:
PHASMD = /5 R

0° ‘

e al

180° |

|

500ns/DIV
FIGURE 19 CIRCUIT
Vi = 12V
Vouty =5V, Vour2 = 3.3V
LOAD = 0A
MODE/PLLIN = 333kHz EXTERNAL CLOCK

60°

3838 G15

RUN1
5V/DIV

Vour
500mV/DIV

TRACK/SS1
200mV/DIV

HABTINATF RSN
REITOVYIRRY—h

L
[

3838 G10

Cgs = 10nF
Vin =12V
Voyr=1.2V
Vout PRE-BIASED T0 0.75V

FIGURE 17 CIRCUIT, CHANNEL 1, Vryg1 = SGND

1ms/DIV

TRACK/SS1

200mV/DIV

Vout
500mV/DIV

LAl Ak 274

3838 G11

Vi =12V 10ms/DIV
Vour=1.2V
FORGED CONTINUOUS MODE

FIGURE 17 CIRCUIT, CHANNEL 1, Vryg1 = SGND

FEIRIRE BEERE
SHORT-
CIRCUIT | "
L \ )
TRIGGER 10A/DIV N\ f\V \IJ\WW\‘\r\WM’W\JW\I\NM
v ‘ | OVERVOLTAGE CREATED BY APPLYING
out Vour A CHARGED CAPACITOR TO Voyr
TV CURRENT LIMIT STARTS TO FOLD BACK S~ 100mV/DIV M T
Vout DROPS BELOW HALF OF REGULATED | AC-COUPLED 4/ !
-~ H
10A/DII\|7 n g(E)l(J;LARGE BG1 ’
R ;'ﬂ svo NIRRT
Vpy = 12V 500us/DIV 613 Viy =12V 20ps/DIV sw0B614
Vour = 1.2V Vour = 1.2V BG STAYS ON UNTIL
ILoAD = 0A FORCED CONTINUOUS ~ Vo IS PULLED
FIGURE 17 CIRCUIT, CHANNEL 1, Vang1 = SGND MODE BELOW OVERVOLTAGE
ILoap = 0A THRESHOLD
FIGURE 17 CIRCUIT, CHANNEL 1, Vgng1 = SGND
{ItERER: {ItERA(R:
PHASMD = 70—k PHASMD = INTV¢c
PLLIN PLLIN
5V/DIV 5V/DIV
SW1 = ! : SW1 = ' ,
10V/DIV 0 \ 10V/DIV 0 \
Sw2 e SW2 : e
10V/DIV 180° | 10V/DIV Ja0® |
CLKOUT . CLKOUT -
5V/DIV |90 | 5V/DIV 120
500ns/DIV 615 500ns/DIV 617
FIGURE 19 CIRCUIT FIGURE 19 CIRCUIT
Vin =12V Vin =12V
Vour1 =5V, Voure = 3.3V Vour1 =5V, Voyrz = 3.3V
LOAD = 0A LOAD = 0A

MODE/PLLIN = 333kHz EXTERNAL CLOCK

MODE/PLLIN = 333kHz EXTERNAL CLOCK
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LTC3838

RN REYF 1
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PHASMD(6) = 70—k %7z(& SGND
MODE/PLLIN(B) = CLKOUT(5)
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LXaL =D —TI0EFAM 7Py Mg x RT
MERTHIEDHTEET, 25 EDDIREREI DY 1ps ~ 10ps D2
BRI D20%~100%DH IR VAL KT )L —
TR e RN — 7 DLEVEZ HIWT$ 5 2 L A3
TELVourl M EITHEED b7 Y = v MRE 35
AL %7, OPTI-LOOP Ml Dl 2 iHIc W T T 777
r—=vave/—1F162ZRLUTIEIN,

ALY F T L X 2L =Y IFAMBRD AT Y 7 IIBET S
DIZBIA 7N EZHLET, A ATy 7L 5L, Vourld
AlLoAD ® ESRICEH LW RE SIS 7R LET, 22
T, ESR I Cour DEAE SIS T, 72, AlLoapZL-
TCouTDREF-IIMELHIRINLDT, LX 2L —¥0
Vour % Z DEFIREME IR T O T 2R R 2 E S
BFRAELFET, ZOREMIEIZ VourZE =4 LT, ZEMIC
B HZ ZEZRTA—N—2 2= RV X730
Fzv I THIENTEET,

RN AN ATy 72 AT 2N GEE L TR, K
Ptk Ef & 287 — MOSFET Z BV L, ZDHBID2D
Zay 7o O IEEE R LT, WY E S TR
TZOr—bEEEI LT, AffERD AT v 72{tick>T
LU BB NEIEAT Y P13 REL — 70)ﬂari3?fllm|7\]’
WEBEDH L7 MHRE R RET DI IR
Tl RFEHTAIEIFTEERA, HHE F@Jeb')/7$ﬂ
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W Cmm Z/NSLTREIRARLET, Crrm 2 WA I 5D L
[ U R TRy 28 M S UL r O R BUIZL L 220
DT, e H e I BHIPH T OBV — 7 D HZ —E
RO ZENTEET, 612, MR TEIIT, 74—F 7%
J—F-ary7 Y CepaB MU CRAEBINE 28G5 T 52
EMTEET, AV T Y Crrld. Repr EDFHAG O TEE
Boxruzigtd sl LIk MHEARZGLZENTEED
T, MBI ESINET,

REBEBRDEFNASNR » AV T U IR INTOLAMT
YOI TONEE, IHICKREIRIN IV 2V FFAT
L2EMHD ET, At ’iﬁ%éhf;ﬁ&%{%&GD/\%AX a
VT UYL N—F D Cour & FEE N AF LRI AE
2728, VourS A I T LE T, Cout 2 & il \-T%%\TLVCU)
HAA Y FDIEHIHMEL, ZDAAy F3ZHEIC KB X 47235
& IMHEETO DR ATy 72 E2 i Ik 2012+
%&EEA(}IL;ELJ\_ G TEDILF 2L =Y IEHN A, R
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EIEAAL Yy Fv 7 L¥ 2L —F DB BRI 2D,
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&%@“(‘\ A VF Y ZETIIID LET, Vour B3IEFIT/hI W
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ODT AV I ZERD AN —L — MIEAREROZIE
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Vour ICAGREBIC L DA —N—a—b3hBL, Z57—7
Y7HNITHIZ 2RI N LE S, ITHEE XA v 97 ¥ 8
TMOBEMICHHIL T, A7 P2 MREEICARD L,
oA BRI E I 2EICZLLET, 2F D), ITHEE
D—JEIBTHEAD AN I DFELET,

LTC3838 Cld, b7 vz v MEH(DTR) Ev Z#H LT,
ITHEEDO - XEHEHEEZE=F L, AMEHRN 7Pz
2B LET, HBEKZEZSHT 5L, DTREVIZDTR 2%
L—¥DANTHY . DTR 2L —FDWFHY 7 7L v A
JEDMEIZINTVec D 12T, ZOEVZHEHLTR P2
T AI2iE, BRRERNOR X912, ITHHfE D7-0I128
MO Rra #EHTZ2 INTVec I8 6 L, ITH Al A TH 5
CrraiRitH1 B EORrm2DEHE R ZDTRE S ICEHE L £
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20 DRy AT TINTV e & SGND D [ 38 PL 47 3% %
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ITH®E ) Z INTVec D 12 KD DT DITEEIS N A T AL
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D B —HEHT1Z X 2 OPTI-LOOP #fi f& ¢ fifi F L 72 Ryry & 25
LT BIETH—ICARDET, 2k b, DTR DI I
B RCIHERSEHSNE T, DTRDIEJEIZ, DTROELE
INTVceD12DEHEEEDDC/NA 7 AHE i%“fnﬂ%%'@%iﬁ“o
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EEI N
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E12. v Iy MEH (DTR) BEEZEA R —TILLIBEETA AT—TILULTE

DTR EY D541 % 2.50A D7V Ty 7B &> T
P #EgRo A 72y FASEIMENEDT, DTREY D
DC/NA 7 ABEEEINTVee D 12 DEE E DRI 13 DA
TDEICHREZEITEBRLTUEZ Y,
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b, A F 77 DM L VR GEDZETET (Vsw — VouT)
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SENSE XD EEDE W (DFH, A V¥V ERPIETH
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sW :
svon ] L] | [
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ITH _
1V/DIV . ; -
NSNS | P
I {
10ADIV \\ \N\W
5us/DIV 3838 F12
LOAD RELEASE = 15A T0 0A
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BDVout DA—/IN\—Y 21— DB
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EVBINTVec il ST 050, AN7ay 7B HAET
%) il — FCld. BGIZA VIR 7, 24, A~
57 % it IS R ST, Vour DA — /"= 2 —
FEZoN5 L5127 570TT, bbAA . MODE/PLLIN
E YDA — RIS E ST 5 (D F D, SGND ICEt
INTV2) BEICIE, DTREEREDN T4 AL =7V INTH15
EBGIEA 7 THD LI, A V¥ 7Y ETAW T RIIHALT
WEEZHBGIIAT7DEETT,
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TV r—avEikTE, 2O Y v MaHEEREIC X
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V. REHCBE T 2 EE ARG RIE T, TR ToIEET
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5E.20°C ERLET,
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itﬁvhi‘ﬂ LI dUS bR E SN2 W52

ELDBEAIETT, =RV FERTOREIL, KR
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THEBEIELCETH, @, LTC3838 D[R DIEED
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A LT PRIBEZRDAZENTEET, 2L 213 21
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3. DRVcc & fite 2 #LIEMOSFET R 7 A N & it £ INTVce

HIH B RO A E TT, MOSFET K 74 NEi, 37—
MOSFET D7 — FMREZVIDF 25 ZLICE> TR E T,
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LELHEIEIIRATRDOSNET,
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W 1% FEEDOIRPLOEHEETH 5 115k %

-22=116.5
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Vin ° °
45V 10 26V +I ] I tnz
2500 10uF 2.20
sl WMo
LTC3838
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o SENSET™  SENSE2™
S - 1
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1
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AR S NI BB Z LT VINDIIRRD L EY v 7y
BIDIA0% E72D KAV F 79 RELET,

B 1.2V i 1.2V
| 350kHz *40%*15A 24V
CHUTIR HIT\EHEETH 2 0.56pH 2B IR L £ 7,

CORERAEL B ARy ZVERIZRDEEBDTT,

1.2V 1.2V
Al = 1- =5.8A
L (350kHz-056uH)( 24v) >8

% DYGE. WENT 7V — /a/’CxJJfﬁ’a?ﬁ“j(

I%. RspNsg IS & B RETEMIH LD HDCRIZK {}M‘ﬁ'ﬁj@ﬁb)
WLTHET, DCR741D§70}{E%‘?J%”ZE*T%LELI\ EX o4
Y DA—=NZERT20EBH 0 £, ZOFGEHIITIX, s
0.56)H TDCRMax =1.8mQ ? Vishay ? IHLP-4040DZ-01 &
TNWEFRLET, NS RXDEBELNET,

Vsensemax) = 1.8mQ e [1 + (100°C — 25°C) © 0.4%/°C]
« (15A - 5.8A/2) = 28mV

B R R IE VsEnsEMAx) 13 SBIFRAE 2 1T T
LTC3838 S/ TEZHIPFHNICH D £, L7h3>T, DCR
TANZINIA V&7 F iz T 5 HiffiZe RC 74 V%
ZHHATAIENTEET, CIC0IPFZEIRT 2L, RIZRD
INRIHETEET,
L 0.56pH
T T =3.1kQ

1.8mQe0.1yF
ZDFER . VRN EVDOBHIZRD LD

)=0.54uH
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12D T,

VSENSE MAX)

Vang =" g5+ = 28mV +20=0.56V

ZOEEE, INTVec EY E{E5 77~ F (SGND) DI
e LRI #Idm 2 L TR S22 ENTEE T, Vin
DPMEL 2B 2 EIC KO TINTVee BB 275 8, H50 255
e KEAMERD 15SA ZHEE P BEIC L, LTC3838 HiAD
VSENSEMAX) D ZE B i PH 2B AE AN IC 2 5 X 9 12, VNG
ZECSLTRMZ MR T 20835 £,

VRNG ZERE T AENTTETHOHEED ST H:HE, VR E
v HUZSGND IZHERE LT VRNG = 0.6VAHIYSICTAZEE, &

512, TDCRIC K B4 v 7 @M THH L 72 X9 I,

K ERZRIETES X912, DCR 74 V%1 ]ﬁﬁ’i’l_ﬂl]
LT VSENSEMAX) DS/ E L7222 X9 B L, LTC3838 A D
VSENSEMAX) BUIED T IRED + 3 R 2 5785 28T,

DEHEHHITIE, 3.57k & 1Sk DEEHT & L £, b
BICETE L 72 VSENSE(MAX) 1. 28mV 2>522.6mV IZ/NEL 7%
DET, ZOfEIZ, VrRNG = 0.6V TDLTC3838 D VSENSEMAX)
B D T BRIGEWE TS, Fli Rpcr = 3.57k//15k = 2.9k 1&,
RDCR-CDCR & L-DCR DEEA L 7[RI Tl BIICEIREL 72
3AkEDDTDITNIVZEITER LU I 0, 2O
X0 VSEnSED VY UG DT KEL LD ET,

VSENSEMAX) DB _E FRAiE & i AR B 7 1 FE T D DCR vy
HEB LT E—=7 A VT I YERDA VYT % IS ¥z
WZE, BEUST —MOSFETDEZ A RN 20T
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24V
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+(24v)( > )(150 )[5.3V—3v = ](SSOKH)
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e BOLD LINES INDICATE HIGH SWITCHING CURRENT. KEEP LINES TO A MINIMUM LENGTH.

X14. PCBDIEEL 17 I M
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EINI ALy F VT EBRBATIT 7 RN 750 F
DB DFEEE 2 WA TR E Y v 7V 0334 L e
)T, AN7 5 FDrve v (4ff) Rt Dz 3215
5787,

o BN Z Iy 7HI1ary T Cour BRI
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« ET7ERMERT20EDH LG, BHELIE T EERALT
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BATYF T BREEE

ALY F VTR G E /A RDEEZZ TP TRDT
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COUT3: SANYO 4TPD330M
'—| ITH1 ITH2 |—< DB1, DB2: DIODES INC. SDM10K45
saek | 220F 2200F 1L o o L1: WURTH 7443320220
‘,_M‘A,_| |—'VW-0 L2: WURTH 7443551130
MTH, MT2: INFINEON BSCO93NO4LSG
TR DTR2 MB1, MB2: INFINEON BSCO35N04LSG
v v
137k RNG1 RNG2 1
AAA— RT PHASMD p— = 3838F19
MODE/PLLIN |—
X SGND CLKOUT f—
= —] RUN1 RUN2 f—
100 30 100 30
L= || L= =
%0 vl 25 90 [—=——r e 25
’/
/ [ A
~ 80 20 3 ~ 80 / 20 3
< EFFICIENCY & = / f [ =
> 5 > /[ EFFICIENCY / 5
= 70 / 15 5 = 70 / 15 5
5 POWER @ 5 POWER @
2 L0sS 2 E LSS =
H60 |/ / 103 w60 103
/ /
/| 4,/
50 05 50 — 0.5
T Vi =12V -7 [Vn=12v
T Vour =5V =TT Vour =3.3V
40 = 0 40 = 0
0.1 1 10 01 1 10
LOAD CURRENT (A) 3638 F19 LOAD CURRENT (A) 3838 F19c
—— FORCED CONTINUOUS MODE —— FORCED CONTINUOUS MODE
— — DISCONTINUOUS MODE — — DISCONTINUOUS MODE

(19, 6.5V~ 34V AJ7. 5V/12A & & U 3.3V12A 7277 )Lt /3. 300kHz BEIE 0>/ \—% (Rsenske IC & DA R 5V H /1% EXTVcc IC3#R)
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LTC3838
RERICAG

VIN o o
7V T0 14V
+| | Cinz
T 220
x3
10F LTC3838
= o = Vin
M ® SENSE1™  SENSE2™ *
1
10Q T‘”F I
M é SENSE1*  SENSE2* &
0.1yF 0.1yF
' BOOST1 BOOST2
— | |
MTH i | = 61 162 s
Vour1 & A DB *3 DB2
5V SW1 SW2
5A 2.2Q |
—Wv * DRV 1 DRV
*—¢ 1 INTVcg EXTVge [— Vourt
[, SRS AT
MB1 F; : BG1 BG2 4|
® PGND
73.2k .
¢ AMA—e Voursenset” Vrg2
Ll 47pF S0k
00k VOUTSENSE1 ™
v PGOODT f o op pG00D2 |2600D2
0.01pF 0.01pF
| I_ |
TRACK/SS1 TRACK/SS2
22pF | ClISS OK/SS | 22pF
"—| ITH1 ITH2 |—' Cin1: SANYO 16SVP39M
onok | J0pF 330pF L L Cin: MURATA GRM32DR61E106K
.._.\M,_| |_.\M,.0 CquT1. Cour: TAIYO YUDEN LMK325BJ476MM-T
- DBA, DB2: CENTRAL CMDSH-3
DTR1 DTR2 = L1, L2: COILCRAFT XAL5030-801MEB
——] Ve VRNG2 ' M1, MB1, MT2, MB2: VISHAY SI7114ADN
AN RT PHASMD }—
MODE/PLLIN f—
L SGND CLKOUT f—
= —] RUN1 RUN2 |—
100 25 100 25 100 25
—— FORCED CONTINUOUS MODE —— FORGED CONTINUOUS MODE —— FORCED CONTINUOUS MODE
— — DISCONTINUOUS MODE 4 — — DISCONTINUOUS MODE — — DISCONTINUOUS MODE /
L
90 mass - , 2.0 90 P = 20 90 ] 20
|
= r/"‘ / // / 3 = L == /’ l S = / d 3
2 2 y S
< 8 4 fr 15 = w St y 155% 8 7 15 =
&) 1 RS L) / -
2 / EFFICIENCY POWER =& v / 2o A =
= / LOSS 25 /1 EFFICIENGY / / 23 EFFICIENCY 41 ,7 / 3
£ 70 1022 70 / 1023 70 - anva 10 @
i 2E / / Ef- / [ E
/ 1| POWER
60 7 05 60/ / AL POWER L 0.5 60 — 7,' Loss T 05
] |/ [ ]|| Loss / L/
[ rA%Gilll L~
50 ===l 0 5 b= =T 0 50 === 0
0.01 0.1 1 0.01 0.1 1 0.01 0.1 1
Vin=12V  LOAD CURRENT (A) Viy=12V  LOAD CURRENT (A) Viy=12V  LOAD CURRENT (A)
Vour =5V Voyr =3.3V Vour =3.3V
EXTV¢g TIED TO Vour seeeram EXTVgg TIED TO 5V BIAS SUPPLY soanrage EXTVcc FLOATING ssonFend

EFFICIENCY MEASUREMENTS INCLUDE POWER
FROM THE 5V BIAS SUPPLY

20, 7V~14V A7, 5V/5A & K T 3.3V/5A T2 7L A1, 2MHz fEE J/X—% (Rsense Ic & 2%, EXTVce Z 5V A ICE#R)
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LTC3838

INVIr—o

B DIy —IRIEICDVWTIE. hitp://www.linear-tech.co.jp/designtools/packaging/ B UL TLIEE W,

UHF /Xy r—

BEY-TFAF Y7 QFN(5mmx7mm)
(Reference LTC DWG # 05-08-1701 Rev C)

—luoutoouom

' —
5.50£0.05 — 5154005 —a
410+0.05 c— | :-I:'
= | =
3.00REF C— 3.15+0.05
,4|-;:F —
|
| | |
I |< INyr—3I'®
— +—- i
0.25 +0.051 ! l<—
0.50BSC —>  l<—
5.5 REF |

-« 610+ 005 ——————

7.50£0.05

HEEREE/CYR - LAT7Ih
FHEMFSNRVEIRICIIEEY RV = ERT 3

Evio/vF
R = 0.30 (i) /(3
| ‘ | i< 000-005 37 |38 V
T 1
TTU IO oo
evio | ?
RyTR—F ]
(NOTE 6) \’/ <
> (e )
> (@
| |
> (@
—> | 515:0.10 —
7004010 }— — ——— 550 REF —— — —
> (e
> (e
] 3.15+010——> ]
> (e
> (e
(e
‘ nnaann
| | (UH) QFN REF C 1107
! | |<—0200ReF o.25¢0.05ﬁ—»“‘« L R-0125 R=0.10
050 BSC—»|  |<— TP e
Bt/ ROEE
e = = = = =

JERC

1. K& JEDEC D/ ¢y — I A M0-220 D
JNUIT—23> (WHKD) [CEE

2. KEET LGRS

3. 2TOTEEFIUA=NL

4. )Xy —YEREOBRE/ Y ROTIEICIFE—ILRD/NUZEERL,
E-ILRONVEF (HLHNIE) Y RT0.20mm ZBZ BN E

5. B/ Y RIFHEEXYFETS

6. IREDBAE/ YT —I DRy TERNLDEY 1 DNBEDSEITBERWN
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LTC3838

INyr—2
B DIy —IRIEICDVWTIE. hitp://www.linear-tech.co.jp/designtools/packaging/ B UL TLIEE W,

6.60 +0.10

DDDDDDDDD?DDDD

4.50 REF

=t

x
1.
2.
3.

DDDDDDDDD&

0
2

f«——4.75 REF—>

[0ooa

+

\
NOTE 4 =&

T

2.74 REF

:

o

FE/Xwr—Y
Y- TSAF Y TSSOP (4.4mm)
(Reference LTC DWG # 05-08-1772 Rev C)

FBH/INYR-NNUI—232 AR

0.315 t0.05¢
—

1.05£0.10

0.50 BSC
LTI BHME/CYR - LAT7 IR

4.30 - 4.50*

| (169-177) | %E? .

A At |

A ]
0.09 - 0.20 050-0.75 -

(:0035-.0079) (.020—030)

IE D ZUX—=RL
FIUA=NL/ (A>F)
FRTEEFELBD

4. BBy REB DIcH DI R/ PCB AZ A X
* PERICEE-ILRDNUZETZL,

E—ILRD/NNYUEE T RT 0.150mm (0.006") ZBZ RN &

9.60-9.80*
(378 - .386)
< 4TS pep
38 (.187) 20
AAAARARAARARRARAAAAR
S B T
| | 6.40
| 2.74
I (108" 557
O L]
HHHHHHEUHBEHEEHEEEE v
1 19
120
(:047)
MAX
shililitiliniininiliniilitils D}
050 || !
(.0196) 0.05-0.15
BSC 047 027 (.002 - .006)
(0067— 0106) -~ FE38 (AA) TSSOP REV C 0910
TYP
3838fa
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SET B R

REV | Bff |#= R—IES
A 6/12 | BRIVRIEORIBEDAE. EXTVee Y1V B X EBE 4.6V 3.4.5.13
3838fa

V=7 77/8Y—2—KRL—yavPITRETIHRBEH»OBETEZLDEEZTEYETH, ZOMHICHT2EHBIX
‘ ’ LIN SRR A, £, 2 USRS U IR S IR S 0V b BELEIC ST b WA LR A, 28, HATO RN
TECHNOLOGY HEFTHSHEHRITT, GIIE, ZH, SUSBEELTORWEADH ) T, RN AR A TR OWGER T — 5> — F TRV L LET,



LTC3838
RENICAM

4.5V~26V A 1. 2.5V/AAE KT .8V/AAT 2 7L A AIMHZ BEEE O > /X—% (RsenselC & DR AN T2 P IV - F v RILDINT—FETER)

Viy
45VT0 26V
+| | Cinz
?7'\;'1} 1g“F 220
X
H LTC3838
= wa = U
Q = 20Q
AN ? ” SENSE1™  SENSE2™ ? vaw
200 T T 20
A AAY ® SENSE1* SENSE2* & AN
0.1pF 0.1yF
—_— | | —
i BOOSTI BOOST2 r 1
=] 1 | i 2
ﬂ 1 [ 161 2 Tl 1l L2 | Ry
Vourt ! > DB! A% i H 12uh Lo.oose Vourz
2.5V T SWi1 SW2 I 1 * 1.8V
] .
“* : fv"v‘v ? DRV¢e1 DRVgg2 : : C4A
Te-¢ 1 INTVce EXTVeo — : 1 1(())(l]JT}Z:
’_,I: T WF T AT H ! 10 N
B BG1 82— i
J i ;
=== PGND ity et
31.6k 20k -£L

N Voursenset” Vrg2 v
10k 10k

g VOUTSENSE1 ™ =
- Cin1: SUN CON 35HVP47M
‘1./35 PG0oDT PGOOD1 PGOOD2 PGOOD2 ngv% C:x;: TAIYO YUDEN GMK325BJ106MN-T
0-?1IUF 0-?1IUF Couti.CouTe: MURATA GRM31CR60J107ME39L
C ,C : SANYO 4TPC150M
1 1" 100pF TRACK/SST TRACKISS2 100pF | | D%#TZIJBZO:U(;ENTRAL SEMI CMDSH-4ETR
75k 61.9k L1, L2: COILCRAFT XAL5030-122MEB
1 |— ITH ITH2 |—'WV"' M1, M2: SILICONIX SI4816DY
DTR1 DTR2 —
9.0k VRNG1 VRNG2 2
AMA— RT PHASMD [— =
MODE/PLLIN f—
L SGND CLKOUT f—
= — RUN1 RUN2 p—
A 1J O
BEES
BmES SR ER
LTC3833 ZEN T TN E A IR AT, 8 B R AR | R4 200kHz ~ 2MHz, 4.5V < VIN <38V, 0.6V < Vout
AREHEavra—7 < 5.5V, 3mmx4mm QFN-20 8 XN TSSOP-20 /8y 77—
LTC3880/LTC3880-1 | 7 S ILAH S AT L2 = A MET, EEPROM £ XX 16 £ b ADC Wi, I"C/PMBus £ ¥ 87 = —
727 Vi), PolyPhase - DC/DC av bu—7 A, VING K 24V, 0.5V < Vour < 5.5V, 7 7l —7
LTC3869/LTC3869-2 | iHift EE ARV /- HHBERE AT &, T2 7 VT, PLL (2 X A1 & & 5 : 250kHz ~ 750kHz. 4V < VN < 38V,
2 A RS E DC/DC av ba—F Vours: i K 12.5V
LTC3855 ZE 7 7B IO DCRIGEMERAE A &, PLLIC X A [ R 5 250kHz ~ 770kHz., 4.5V < ViN < 38V,
F a7 )V 2 MR & E DC/DC 2> fr—F | 0.8V Vour < 12V
LTC3856 EE7 TN E A 1R MHAEEDS VT, PLLIZ X 2 [l R 5 - 250kHz ~ 770kHz. 4.5V < VN < 38V,
2 5 VAR A DC/DC a v fu—7 0.8V< Vour <5V
LTC3860 RET Y T BEOR) A7 — MBI AT E 727 | /87— 78y 7, DRMOS 773 AL 73IHEE 7473/
IV eV F 72— AR B DC/DC 2y Fu—F | MOSFET THEIE, 3V < ViN < 24V, tonovin) = 20ns
LTC3850/LTC3850-1 | 77 L1, 240 I X EDC/DC 2> b a— . | PLLIC X 2 [E] %2 JE9% 5 250kHz ~ 780kHz. 4V < VN < 30V,
LTC3850-2 RseNSE 7213 DCR (T X 2 B ik 0.8V < Vout < 5.25V
LTC3829 T VTN E RROMHEED S VI 3 F 2L | av ba—F DTy 2 ATRE 2z [l R 5 250kHz ~
FE A DC/DCav e —F 770kHz. 4.5V < VN < 38V, 0.8V < Vour < 5V
LTC3853 R 7N, 2V F 72— Rspnsg £71EDCRICES | PLLIC L2 [ 7E 4L 250kHz ~ 750kHz, 4V < VIN < 24V,
BRI E IO 7y X2 7 WG, FEERARTEDC/ | Vours ik 13.5V
DCavtru—7

3838fa
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