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TR
(http://www.linear-tech.co.jp/product/LT3091#orderinfo)
|\t LT F=7 7YK=L |BRY—FVI* Nvir—=y i
LT3091EDE#PBF LT3091EDE#TRPBF 3091 14-Lead (4mmx3mm) Plastic DFN -40°C t0 125°C
LT3091IDE#PBF LT3091IDE#TRPBF 3091 14-Lead (4mmx3mm) Plastic DFN -40°C to 125°C
LT3091HDE#PBF LT3091HDE#TRPBF 3091 14-Lead (4mmx3mm) Plastic DFN -40°C t0 150°C
LT3091MPDE#PBF LT3091MPDE#TRPBF 3091 14-Lead (4mmx3mm) Plastic DFN -55°C t0 150°C
LT3091EFE#PBF LT3091EFE#TRPBF 3091FE 16-Lead Plastic TSSOP -40°C t0 125°C
LT3091IFE#PBF LT3091IFE#TRPBF 3091FE 16-Lead Plastic TSSOP -40°C t0 125°C
LT3091HFE#PBF LT3091HFE#TRPBF 3091FE 16-Lead Plastic TSSOP -40°C to 150°C
LT3091MPFE#PBF LT3091MPFE#TRPBF 3091FE 16-Lead Plastic TSSOP -55°C t0 150°C
LT3091ER#PBF LT3091ER#TRPBF LT3091R 7-Lead Plastic DD-Pak -40°C t0 125°C
LT3091IR#PBF LT3091IR#TRPBF LT3091R 7-Lead Plastic DD-Pak -40°C to 125°C
LT3091HR#PBF LT3091HR#TRPBF LT3091R 7-Lead Plastic DD-Pak -40°C to 150°C
LT3091MPR#PBF LT3091MPR#TRPBF LT3091R 7-Lead Plastic DD-Pak -55°C to 150°C
LT3091ET7#PBF N/A LT3091T7 7-Lead Plastic T0-220 -40°C to 125°C
LT3091IT7#PBF N/A LT3091T7 7-Lead Plastic T0-220 -40°C to 125°C
LT3091HT7#PBF N/A LT3091T7 7-Lead Plastic T0-220 -40°C to 150°C
LT3091MPT7#PBF N/A LT3091T7 7-Lead Plastic T0-220 -55°C to 150°C
KDEVEMEREHEETRES NS T/ A RICOVWTIE, EHABEVEDELEEW, VREY L— REHEFEEDOIY T FOINILTHIIESNET,
AT — OB BT —F 2 U OFEMICDWTIE, hitp:/www.linear-tech.co.jp/leadfree/ & SEL FEE LY,
T TR U—)LOAREDOFEMIC DUV TIE, hitp://www.linear-tech.co.jp/tapeandreel/ = B FEE W\,
—ERDI = FEEIRGEF v RV %8 U T #TRMPBF DIERFEA =T500 Bz — /L iGN Ed,
BAME
o BLENEREHETORBIEERIKT 5o ThLSMNETa = 25°C TOFE,
PARAMETER CONDITIONS MIN TYP MAX UNITS
Minimum IN Voltage [LoaD = 500mA -15 V
(Note 11) [Loap = 1.5A ® -19 -15 v
SET Pin Current (Isgr) Vin=-1.9V, lLoap = TmA 49.5 50 50.5 pA
-36V < ViN <—1.9V, TmA < IL0aD < 1.5A (Note 5) ® 49 50 51 pA
Output Offset Voltage, Vos | Vin=-1.9V, lLoap = TmA -1.2 1.2 mV
(Vour = VseT) =36V < Vi <—1.9V, 1mA < ILoap < 1.5A (Note 5) (DFN, TSSOP) o -2 2 mV
-36V < Vi <—1.9V, 1mA < I oap < 1.5A (Note 5) (DD-PAK, T0-220) ® -35 3.5 mV
Line Regulation: Alset/AV|y | Vin =-1.9V t0 =36V, I.pap = TmA 15 nA/V
Line Regulation: AVos/AViy | Vin =-1.9V to =36V, ILpap = TmA 2.5 uvANv
Load Regulation: Alset [Loap = TmA to 1.5A 2.0 nA
Load Regulation: AVos [Loap = TmA to 1.5A, Vin = -1.9V (Note 6) ® 1.2 5.0 mV
Output Regulation with SET
Pin Voltage Change:
AlSET/AVSET Vser = 0V to =32V, Vin =-36V, lLoap = TmA ® 0.2 2 nA/V
AVos/AVseT Vser = 0V to -32V, Vin = =36V, lLoap = TmA ® 2.5 40 pvnv
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B
o ILEMEREHE TORBEEZRRT 5. ZhLUHETa = 25°C TDIE,
PARAMETER CONDITIONS MIN TYP MAX UNITS
Dropout Voltage [LoaD = TMA 173 225 mV
Vin = Vout(NoMINAL) LoD = TmA ° 270 mv
(Note 7) [Loap = 100mA 176 225 mV
[Loap = 100mA ® 280 mV
[LoaD = 500mA 185 230 mV
[LoaD = 500mA (] 320 mV
DFN and TSSOP [Loap = 1.5A 300 360 mV
[LoaD = 1.5A (] 450 mV
T0-220 and DD-Pak [LoaD = 1.5A 360 420 mV
[LoaDp = 1.5A ® 525 mV
GND Pin Current [LoAD = 20pA ® 1.2 2.0 mA
Vin = VouT(NOMINAL) ILoAD = TMA ® 1.2 2.0 mA
(Note 8) [Loap = 100mA ® 2.6 5.5 mA
[LoAD = 500mA L] 9.3 20 mA
ILoap = 1.5A L] 40 80 mA
Error Amplifier RMS Output | ILoap = 1.5A, BW = 10Hz to 100kHz, Cour = 10pF, 18 uVRmS
Noise (Note 12) Cser=0.1pF
Reference Current RMS BW = 10Hz to 100kHz 10 nArMS
Output Noise (Note 12)
Ripple Rejection VRIPPLE = 500mVp-p, fRippLE = 120HzZ, ILoAD = 100mA, Cout = 10yF, CseT = 0.47)F 70 85 dB
Vin = Vour =-1.5V (Avg) VRippLE = 50mVp-p, fRippLE = 10kHz, ILoaD = 1.5A, Cout = 10pF, CseT = 0.47pF 45 aB
VRippLE = 50mVp-p, fRippLE = TMHzZ, IL0aD = 1.5A, Cout = 10pF, Cset = 0.47pF 20 aB
SHDN Pin Turn-ON Positive SHDN Rising ®| 114 1.23 1.32 Vv
Threshold Negative SHDN Rising (in Magnitude) ® 136 -127 -118 V
HDN Pin Hysteresis Positive SHDN Hysteresis 180 mV
Negative SHDN Hysteresis 190 mV
SHDN Pin Current VsHpn = 0V *1 pA
(Note 10) V5HoN = 15V 21 30 pA
Vsppn = 15V -7 -4.5 pA
Quiescent Current in Vin =6V, VsHon = 0V 0.1 1 pA
Shutdown VN =-6V, Vsppn = 0V L] 20 pA
Internal Current Limit Vin =-1.9V, Vour = 0OV ®| 1600 1900 2200 mA
(Note 13) Vi =-13V, Vour = 0V 840 mA
Vin =-36V, Vour = 0V o 2 65 120 mA
Vin =-1.9V, AVoyr < 10mV ®| 1550 1850 2150 mA
Programmable Current Limit | Programmable Scale Factor: =36V < Viy < —1.9V, 20 AskQ
lout > 100mA (Note 14)
Max lout: Vin =-1.9V, Rium = 13.3k ®| 135 15 1.65 A
Max lout: Vin =-=1.9V, RiLim = 40k ® | 450 500 550 mA
Positive Current Monitor Positive Current Monitoring (IMONP) Scale Factor 0.25 mA/A
(Note 15) lout = 500mA, Vin =-2.5V, Vimonn = 2V, Vimone = 0V ®| 113 125 137 pA
lout = 1.5A, Vin =-2.5V, Vimonn = 2V, Vimonp = 0V ®| 338 375 412 pA
Negative Current Monitor Negative Current Monitoring (IMONN) Scale Factor 0.5 mA/A
lout = 500mA, Vin =-2.5V, Vimonn = 0V, Vimone = 2.5V ®| 225 250 275 pA
lout = 1.5A, Vin =-2.5V, Vimonn = 0V, Vimonp = -2.5V ®| 675 750 825 pA
Minimum Required Load =36V < Viy<-1.9V ® 2 HA
Current (Note 4)
Thermal Regulation ISET 10ms Pulse 0.04 %/W
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*FINA RS EHEICES.
FRATSSOP /Ny T —I THIE SN T EIEHT
ShSHERE EiREHE BT
L@ ER
2500mm? 2500mm? 2500mm? 20°C/W
1000mm? 2500mm? 2500mm? 23°C/W
225mm? 2500mm? 2500mm? 26°C/W
100mm? 2500mm? 2500mm? 30°C/W
TN R FEICELE,
R5.R/IN\NY =, TEVDD-PAKINY I —
HHSEEE EiREE IR
tE* EE (& 8- FER)
2500mm? 2500mm? 2500mm? 13°C/W
1000mm? 2500mm? 2500mm? 14°C/W
225mm? 2500mm? 2500mm? 16°C/W
* A RS L EICEE.
T1)09 =Y, TEY T0-220 D EMEYL (A - 7 — A M) =

3°C/W

—%E DI EDHTE G 10§ 2 BRI Z2 £ 3~ 51N
LE7, 2TOME L, LKA PT 1Ay 20U nHD %
WHE L —v k2 A v A0 E TR =2 L=
AL, AFtERIED 1L.emm D 4JEFR-4 R —FTirnEL
2o 4D DJEITIZY — =)L - ETDEER T, BRI
SNTOEL7, PCBDJEEL, SO EER, LA T77 8
== - E‘?bi‘?f@f&ﬁ@{ﬁ IR 5 2 9, BURL
EEBMAEMET AN - R — FOFEMlIZOWTlE, JEDEC it
JESDS1, FFl \_JESD51-7?oJ:UJESDSI-IZ’E’}ﬂﬁ LR
W, W EES T2 BT 21203, fBIch - 2R L EHE
PCB LA 77 b DSIAECT,

ESEREDHE
Bl - B ED 2.5V, ANEED-3.3VE5%, HiJI&E i

PHDS ImA ~ 1A, I KFIPHIRED 85 CTHAHETH L, A
BRI I EETL £ D
LT3091 DEHEKIZ, KA TROSNXT,

lout(max) * (Vin(max) = Vou) + lgnD © ViN(mAX)
22T,

lout(MAX) = 1A

Vin(mAx) = —3.465V

(lgut = -1A. Vi = =3.465V) TD Ignp = —15mA

L7h3> T,

P = (-1A) * (-3.465V + 2.5V) + (-15mA) » (-3.465V)
=1.02W

DEN /Sy 7 — P %9 54, BURPLIEI o mE IS U T
21°C/W ~32°C/W D#iFHIC 2 ) £, L7p3>T, RIBHIRE
PHEZABEETIRED FRTIZELZRDEIICEDET,

1.02W «27°C/W = 27.5°C

RN, SRR L | FIPHR L 28 2 5K
BATRRE LA EDRNCAD £, ZHUIRDEEDTT,

Tymax = 85°C+27.5°C = 112.5°C
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RERRE

LT3091 (W {00 DIREKBEZ VB L T 5DT, 2Ny 7Y
BXE)y 7 7 r —> a v T 2 DICRE T, B filRe
AR, €2V v 7« LX 2L —F B L 7@ i o
R 2 2T BIED, ZOTNNA AT DB ICH L
THHEINTOET,

15 RS FE o> R i I BR & K OV EGw By AR FE B B I X o T
LT3091 1, 734 ZADH T TOMEAMIRIEE X7 4L MR
IO LTSN E 3, i E BT, B2 E
1/ F&IﬁI/ FOgE13125°C. HZ'L—FEMP /L —F
BlIX150°CZMZ L LIFTEERA,

LT3091 D% 77 v FEMEIDELLTH, 751 RIEE
HEZ5ZEEHDFHAINDET =T VIREED T T, £/
W ENTWBE, OUTZGND XD 636V ELEIE EiF3
ZEDTEET, ZOWRMET, TmA DiE KB OUT E VI
AL, GNDEY 263 L £ 9, B2 S INICE 123
BXs e, OUTIZLT3091 D (74 =)L Ry 7) kdi&E mu%
7L, BlIBRIC K o TT NS AR L F 3, 72751,
54, SHDNE Y %7 7 v FIcHEfi 5% k%“z*‘%xmwu
OUT I3 ERDY v 723 IELET,
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REER SR B

WHIFINA R
— 20uF
]
L=
Vin
—3vT0-10v Vour
2.5V
MAX loyt
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LT3091
A SET
LI
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TR A

ﬂ_

IMONN Z{EFULT/NZAMEROBER TZ2F v LT 2ALETIT/INA R
L]
= 5‘30"’”’ Rcowp = 2K * RBLST/N
::85ET

ApF
24.9k
1%

— 220F

LT3091

Vour = N « 50pA(RgeT + Reomp)
N = NUMBER OF LT3091s IN PARALLEL

Vin
-3V T0-10V

Vout
-25V

[
ITI 5k MAX lout
*—AN 3A

ReLsT

LT3091
L
1 SET
L
50pA
4 = IN
| —1 SHDN —1!MONP = ILIM w051 708
T T 5T

AA
W

NSAMZERULAVW(IMONP 2R %) afms A

YAY-L¥al—%

AL—7-L¥al—%

L

0.14F 49.9k

1%

F

$W|JJ

|J-| I imonn '-I-'GND

SET IMONN
LT3091 |J_|
ouT I
Voyr: 2.5V
MAX Igyr: 3A
50pA
= IN

ouT LT3091

j—7 )1
Vin Ir
-3V T0 -10V ’ y
— SADN — ILIM  — IMONP
I 5k I
3091 TAD4

2N3904 & r 2N3904

300Q 300Q
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LT3091
REERS AR

INSRNZERLBRWIESIT/ A Z (50mA DFR/NET)

L I Master Regulator
= oaF S49%

1%

LT3091 SET
Slave Regulator
= ri
L' imonn '-|-' GND Lt st
— -
——22uF 50pA 173091
Vin N
~3vT0-10vV > e
HDN —1MONP  — ILIM P

g D U B
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— /LM — IMONP |—|_SHDN|

5k

3091 TAOS

HABELEVEEDIEVRSETEDHER

S 1,
z Rser

0.1yF

<10k
S1%

1

(73091 T SET
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— SN — IMONP  — ILIM
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1
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R A
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ANERDNZvFVT
1 100k
01pF o
Lr3091 T~ SET
——10uF
50pA
N
= HDN —1/MONP  — ILIM

3091 TA09

T o T

Vi
10pF

Vout =ViN-58V
MAX lout
1.5A

3mF7O0—h-LF¥al—5 (EROEBEF 77— 3 vA)

M
1% -
° ——10pF
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LT3091 SET GND IMONN 0UT|..| _%%{l
o MAX loyt
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A 36V
J:: _l_10uF 50pA
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Vin I & <
-52V T0 -57V 'T'
— SHDN —/MONP  — ILIM
T T T
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R A A

EEINfcLED Y7 (E— kY2 9) 1Z500mA LED KS-1/\
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IEER{Z 500mA LED KZ-1/%

v,
+fX/ lSOOmA
T

— IMONP

LM

3091 TA12

_I_10uFJT_

— IMONP

= 4.0
A AvAvA
LT3091 SET LT3091
——10pF
J:T _110uF 504A
IN IN
Vin —4 ] * > _[74 ] &
— SADN_ — IMONP_ — ILIM S = — SHDN
T T T T
B—a 90 9BROE/ A XE-BaVI\—4
v,
L1 e L2 & 0.1pF S49.9k
3.3uH ! 3.3uH 1.57 1%
Vin ‘fYYY\_T_T_l .
12V
D1
SW1 SW2 ‘:P 13091
o—| vy LT3581 B AN
| 60.4k
HDN GATE }—
Cl—— | 100k —
208 T LAMAFAUT  cLkouT f— T2
RT Vo
10pF
56pF 6.8 1206
124k SYNC SS 1 LN
GND 0.1uF 3f T | I_' @
J WA l _I = HDN
e

C1: 22pF 25V, X7R, 1210

C2: 1pF 50V, X7R, 1206

C3: 22yF 16V, X7R, 1210

D1: CENTRAL CMSH3-40FL

L1, L2: COILCRAFT MSD7342-332MLB

— LM

T

5k |
A

3091 TA13

1206

Vout2
-2.5V

MAX lgut
1.5A
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REERS AR

12V~ £3.3VDIE/ 1 XEIR
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3.3V

MAX lout
157

— 224
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L1 2.20F
Vin L A7 ! D 5V LT3081
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T 220F [ SWAT swBi
Vini FBX1
R _1 Gour
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100k
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Cin1, Cing: 22pF 25V, X7R, 1210
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MAX loyr
15A
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s —7 L EER TR
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I T
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S Reoc = Reat * 2k 10pF

‘ 5
P
0.14F 100/?k 173091 — IMONN I-|-'GND ouT RCBL1 \_/gyT
T L MAX Iout
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AAA

[5]

= '
—  10pF 50pA
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<-6vV ¢ ®
HDN 1 /MONP_ —iLm |

B/1 X ARIBE;
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L 10pF Ill |J'|
j___ LT3081 CTRL IN "
) "
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IMON b
L - jmw
I

Ve —@ Vour
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i
173091 T SET GND IMONN outT

SHDN = IMONP = ILIM

T3 T
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DE Package
14-Lead Plastic DFN (4mm x 3mm)
(Reference LTC DWG # 05-08-1708 Rev B)

t 00000007 o

|
[<—— 3.30£0.05 ——>

3.60 +0.05
2204005 1.707;0_7057‘77777 B
i + |
! PACKAGE
OUTLINE

L—O 25 £0.05

|
<~—> <—0.50 BSC

<~— 300REF — >

v

0.70 £0.05

f

RECOMMENDED SOLDER PAD PITCH AND DIMENSIONS

APPLY SOLDER MASK TO AREAS THAT ARE NOT SOLDERED

4,00 £0.10
< (2 SIDES)
1 R=0.05
‘ TYP
|
| ‘ | 300=0.10
B (2 SIDES)
PIN® - !
TOP MARK
(SEE NOTE 6) O \
I
0.200 REF 0.75 +0.05
%;D-D-D-D-D:D:D—::X 0.00-0.05

R

1. BIEJEDEC/ Ky —- PO M T4 Y M0-229D/\—2' 3> D

N I—23>(WGED-3) ELTIRE
RIFET LGRS
INTOFERFIUX—ML

RN

o

B/ Oy RIEAX v FE T2
REEDES

=4

R=0.115 N
o 0.40¢_0.1o

UUUMUUUAf

*330+010*> ?

(DE14) DFN 0806 REV B

704010 | [ PIN 1 NOTCH
# ‘ 2| R=0200R
0.35 x 45°
(ﬂﬂﬂﬂﬂm CHANFER
7

#»‘ «02‘; +0.05
<—0.50 BSC

3.00 REF |
BOTTOM VIEW—EXPOSED PAD

YT —YEEOBL/ Y ROTEITFE-IL RO/ ZEER,
TRV (BLHBNI) EHA R TOASMMZBARN &

/T =Y LEREERADENADNBEOSE CEBE
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INY T —IDFk

BH Oy r—IFEICDWTI, hitp://www.linear-tech.co.jp/product/LT3091#packaging £ S B LT IEE L,

3.58
(141)
SEE NOTE 5
¥
" bl
1 1 ¢
6.60 £0.10 ! ! 204
4+ 1 S
4500101 | ! (-116)
1 | SEENOTE4 | ¢
13 o
0.45 +0.0:
A\ —> ,«
,444ﬂﬂﬂﬂm$DD%ww
0.65 BSC
RECOMMENDED SOLDER PAD LAYOUT
4.30-4.50*
~— o 0.25
(169-.177) REF
Y \ 1 ¢
0.09-0.20 0.50-0.75 ‘
(0035 —.0079) (020-.030)
R
1SS | SUX—NL
2 g 22X

FE Package
16-Lead Plastic TSSOP (4.4mm)

(Reference LTC DWG # 05-08-1663 Rev K)

4.60 ——>

(1>F)

3 HFETEGELRD

4. Bt/ Oy REBEDTZHD
HEERPCBAZ LT A X

80

Exposed Pad Variation BC

4.90-5.10
(193-.201)
)*»
16 15 1211 109
A |:||:| A
_\___i__ |
L~ DE‘T ILB T
| ! 294 B840
T e e
@__ oy
HHHEEHHHEH 2
12345678
1.10
(0433)
MAX

0.65
(.0256) %‘ ‘F 0.05-0.15
BSC 0195 - 030 (.002 -.006)
m |~&—— FE16 (BC) TSSOP REV K 1013
TYP

5. T/ REE D Z DR CITRBOREEA B> THL.
PCB LA 7T~ ECOEACIFERPETZRB LBV E

*PERIICEEIRDNIZERZ,
E—ILRD/NUIEET A RT 0.150mm (0.006") ZHBZIZWNI &

o] '0‘53
S
3

€ — T =

M ©

}

0.51
( 020)
REF

DETAIL B IS THE PART OF
THE LEAD FRAME FEATURE
FOR REFERENCE ONLY
NO MEASUREMENT PURPOSE

<
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R Package
7-Lead Plastic DD Pak
(Reference LTC DWG # 05-08-1462 Rev F)

060
256 060 (1.524) .390 - 415
| +‘ 50 ‘« {.524) TYP (9.906 - 10.541) 165 180
— \ v (4191-4572) || .045-.055_
. fi% -, = — 152 TYP (1.143-1.397)
! s -
060 QRTS ! T 004 +008
(1524) (4.648) 330 370 059 e 00
Y e ol (1.499) +0.203
X (8.382 - 9.398) TYp 0.102750p
i v L 095-.115
i 1 o7 .y @4T3-22)
(1.905) ! \
0 DETAILA! ||
o g
050 A 050012
~ e 143 +012 =2 G g;g 00224 »L; (1.270 £0.305)
BOTTOM VIEW OF DD PAK e .026-.035 BSC
HATCHED AREA IS SOLDER PLATED 3.632+3:30° = (0.660-0.889)
COPPER HEAT SINK : TYP
I\
DETAILA /|
// \\
//‘ ’\\
or-rervp 2 A ge 7o Typ
420 ‘
‘ 420 ‘ 080 276

11

[0t s 11l

.050 —|

TINNE

- »‘ ‘« .035

.050 —>

|-— »‘ ‘4— .035

RECOMMENDED SOLDER PAD LAYOUT
R

1AV F /(SUX—RIL)

2 RRETERRES

RECOMMENDED SOLDER PAD LAYOUT
FOR THICKER SOLDER PASTE APPLICATIONS

R (DD7) 0212 REVF
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.390 - 415

(9.906 - 10.541)

T7 Package
7-Lead Plastic T0-220 (Standard)
(Reference LTC DWG # 05-08-1422)

147 - 155 165~

.180

.460 -.500
(11.684 - 12.700)

®/

‘ (3.734-3.937) (4.191 -
DIA

.230-.270

4572)

045 - .055
(1.143-1.397)

‘

(5.842 - 6.858)
570 - .620

(14.478 - 15.748)

.330-.370
(8.382 -9.398)

.050

BSC ~5- >

{.27)

SEATING PLANE

152 —.202
.260 —.320 (3.860 - 5.130)
(6.604 - 8.128) —

Y

095 - 115
(2.413-2.921)
155 - .195*
(3.937 - 4.953)

.026 - .036

(0.660 - 0.914) .135-.165

.013-.023
(0.330 - 0.584)

(3.429—4.191)

*MEASURED AT THE SEATING PLANE

T7 (T0-220) 0801
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LT1175  |500mA, BT KRy 777 |- oy 777 MR 500mV, ViN = 4.5V ~-20V, »$v /7 — N8, S8, DD-PAK,
<A 7uY—-L¥al—% TO-220, B XU SOT-223
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Koy 779 - L¥aL—% DFEN BXUNSOT-23 /8w r —
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Eray 7?7 )=7-L¥aL—% |SOT23/8v/r—
LT3081 | MiFEzfE TR, K /4 XD 1.5A /A R 27uVRMs, VING 1.2V ~ 36V, Hi—LJiii7), DFN, FE, DD-PAK, BX Y
By 7 7o) =7 - L¥aL—% |TO-2203v7 =
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Kray 7’7o V=7 L¥aL—% | —3HiH ), DEN, TSSOP, TO-220, EXUDD /Sy /5 —v
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