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HATEETR GEIE) (NOE 6) ..o 50mA MSOP E*> SRR (A ALIB A0FD) o, 300°C
HAFEAEIRERET (Note 3) oo mEIC KD IR
EVEE
TOP VIEW
| T I
+NATTT { , 4] -ina TOP VIEW
! : +INA 1O 116 —INA
B [3] ! : 2] -inB +INB 30 114 —INB
4 O I = e s 1z e
el I Al +
Rl I I 10 -INC REF? 703 10 SHON
SHDN [ 6 : : o V- 80 19 ouT
REF[7. ! l L8] our MS PACKAGE
[~ e | 1 VARIATION: MS16 (12)
16-LEAD PLASTIC MSOP
DF PACKAGE Tmax = 150°C, 834 = 130°C/W
14(12)-LEAD (4mm x 4mm) PLASTIC DFN
Tumax = 150°C, 64 = 45°C/W , 8¢ = 3°C/W
EXPOSED PAD (PIN 15) IS V™, MUST BE SOLDERED TO PCB

IR

7Ytk T=7&I=) REmv—F2J* Nyr—y REREEE
LT1997IDF-1#PBF LT1997IDF-1#TRPBF 19971 14-Lead (4mm x 4mm) Plastic DFN -40°C 10 85°C
LT1997HDF-1#PBF LT1997HDF-1#TRPBF 19971 14-Lead (4mm x 4mm) Plastic DFN -40°C 10 125°C
LT1997IMS-1#PBF LT1997IMS-1#TRPBF 19971 16-Lead Plastic MSOP —40°C t0 85°C
LT1997HMS-1#PBF LT1997HMS-1#TRPBF 19971 16-Lead Plastic MSOP —40°C 10 125°C
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BRI

(I L—RFINALAT-40°C < Tp < 85°C. HJ L —K+F/\A X T-40°C < Ta < 125°C DR ELF CORBEZ BT S, Th L
NI Ta=25°CCDE, T4 77 LR TP THERR. VY = 15V, V- = =15V, Vem = Vout = VRer = VRer1 = VRer2 = 0Vo Vemor IZAER AR >

FZOIEY-E—REETH S,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
AG Gain Error Vour = =10V
MS16 Package G=10 +0.005 =0.012 %
® +0.014 %
G=20 +0.01  +0.022 %
(] +0.028 %
G=50 +0.015  +0.038 %
® +0.04 %
AG Gain Error Vour = =10V
DF14 Package G=10 +0.005 =0.017 %
(] +0.019 %
G=20 +0.01  +0.025 %
® +0.03 %
G=50 +0.015  =0.051 %
° +0.053 %
AG/AT Gain Drift vs Temperature (Note 6) Vour = £10V ® +0.2 +1 ppm/°C
GNL Gain Nonlinearity Vour = 210V +1 +2 ppm
® +3 ppm
Vos Op Amp Offset Voltage (Note 9) V™ < Vgmop <V =1.75V +20 +65 pv
® +200 pv
AVos/AT | Op Amp Offset Voltage Drift (Note 6) V™ < Vgmop < VF = 1.75V ® +0.5 +15 pv/ e
I8 Op Amp Input Bias Current V™ + 0.25V < Vemop < V= 1.75V -5 +2 5 nA
L] -15 15 nA
los Op Amp Input Offset Current V™ +0.25V < Vemop < V- 1.75V -3 +0.5 3 nA
® -10 10 nA
Rin Input Impedance (Note 8) Common Mode
G=10 L] 69.3 82.5 95.7 kQ
G=20 L] 66.1 78.75 91.4 kQ
G=50 L 64.2 76.5 88.8 kQ
Differential
G=10 L 25.2 30 34.8 kQ
G=20 L] 12.6 15 17.4 kQ
G=50 L] 5 6 7 kQ
CMRR Common Mode Rejection Ratio G =10, Vgw =-15V to +14.575V 109 126 dB
MS16 Package ® 107 dB
G =10, Vem =-15V to +61V, +INC = —INC = OV 84 98 dB
L] 82 dB
G =20, Vom =-15V to +13.9125V 109 128 dB
L 107 dB
G =50, Vom =-15Vto +13.515V 116 130 dB
(] 114 dB
CMRR Common Mode Rejection Ratio G =10, Vgm =-15V to +14.575V 107 123 dB
DF14 Package ® 100 dB
G=10,Vew= -15Vto +61V, +INC = —INC = OV 81 96 dB
® 78 dB
G =20, Vowm =-15Vto +13.9125V 107 124 dB
L] 102 dB
G =50, Vem =—-15Vto +13.515V 111 125 dB
L] 107 dB
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BRI

(I L—RFINLAT-40°C < Tp < 85°C. HJL—K+F/\A X T-40°C < Ta < 125°C DR ELF CORBEZ BT S, Th L
NI Ta=25°C CDE, T4 77 LR TP THRR. VY = 15V, V- = =15V, Vem = Vout = VRer = VRer1 = VRer2 = 0Vo Vemor IZAER AR >
DTV -E—REETH S,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vem Input Voltage Range (Note 7) +INA/-INA L -15 14.575 v
+INA/~INA (+INC/-INC Connected to Ground) ® -15 61 v
+INB/-INB ® -15 13.9125 v
+INC/-INC ® -15 13.515 v
ARR Reference Divider Matching Error Available in MS16 Package Only +0.002  =0.006 %
AR _ _Rrer1—Rrero i +0.008 %
R ( Rrer1+ Rrer2 )
2
PSRR Power Supply Rejection Ratio (Note 9) Vs = £1.65V to +25V, Vom = Vout = Mid-Supply ® 114 124 dB
eni Input Referred Noise Voltage Density f=1kHz
G=10 31 nv/vHz
G=20 26 nV/vHz
G=50 22 nv/vHz
Input Referred Noise Voltage f=0.1Hz to 10Hz
G=10 0.9 uVp-p
G=20 0.8 Vp-p
G=50 0.7 uVp-p
VoL Output Voltage Swing Low (Referred to V') | No Load L 30 150 mV
Isink = 5mA [ ] 280 500 mV
Vou Output Voltage Swing High (Referred to V*) | No Load L 30 150 mV
ISOURCE = SMA L 400 900 my
Isc Short-Circuit Output Current 50Qto V* L] 10 32 mA
50Qto V" ® 10 34 mA
SR Slew Rate AVout = 5V (] 1.7 4 V/us
BW Small Signal -3dB Bandwidth G=10 650 kHz
G=20 500 kHz
G=>50 300 kHz
ts Settling Time G=10
0.1%, AVoyt = 10V 6.3 ls
0.01%, AVour = 10V 213 Us
G=20
0.1%, AVoyt = 10V 75 Us
0.01%, AVoyr = 10V 15.4 Us
G =50
0.1%, AVoyr = 10V 8.6 Us
0.01%, AVoyr = 10V 23 us
Vs Supply Voltage 3 50 v
® 3.3 50 v
ton Turn-On Time 16 ls
ViL SHDN Input Logic Low (Referred to V'*) ® 25
Vi HDN Input Logic High (Referred to V™) ® | -12
ISHDN SHDN Pin Current (] -10 -15 pA
Is Supply Current Active, Vsupn >Vt = 1.2V 350 400 HA
Active, Vsypy > V* = 1.2V ® 600 HA
Shutdown, Vsapn <Vt - 2.5V 20 25 PA
Shutdown, Vsrpn <Vt - 2.5V ® 70 LA
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BRI

O X1 L—RFINAAT-40°C < Tp <85°C. HIL—R-F/I\A A T-40°C < Ta < 125°C DL BEHFE TORBELZELT 5, Il
METa=25°CTDE, T4 77 LV R PV TR N =5V V™ = 0V, Vem = Vout = VRer = Vrer1 = Vrer2 = BIREEDH . Vemor I3AIER

ARFPYTDIAEY - E—REBEETH S,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
AG Gain Error Vour =1V 1o 4V
MS16 Package G=10 +0.005 £0.012 %
(] +0.014 %
G=20 +0.01  £0.022 %
(] +0.028 %
G=50 +0.015  £0.035 %
( +0.037 %
AG Gain Error Vour=1Vto 4V
DF14 Package G=10 +0.005 +0.017 %
(] +0.019 %
G=20 +0.01  +0.024 %
( +0.028 %
G=50 +0.015  £0.048 %
® +0.05 %
AG/AT Gain Drift vs Temperature (Note 6) Vour =1V 1o 4V ] +0.2 +1 ppm/°C
GNL Gain Nonlinearity Vour = 1V 1o 4V +1 ppm
Vos Op Amp Offset Voltage (Note 9) V™ < Vomop < VF =175V +20 +65 pv
® +240 pv
AVos/AT | Op Amp Offset Voltage Drift (Note 6) V™ < Vomop < V=175V ® =0.5 +15 pv/ e
g Op Amp Input Bias Current V™ +0.25V < Vgmop < VF = 1.75V -5 +2 5 nA
® -15 15 nA
los Op Amp Input Offset Current V™ +0.25V < Vgmop < V= 1.75V -3 +0.5 3 nA
L -10 10 nA
Rin Input Impedance (Note 8) Common Mode
G=10 L 69.3 82.5 95.7 kQ
G=20 ® 66.1 78.75 91.4 kQ
G=50 ® 64.2 76.5 88.8 kQ
Differential
G=10 ® 25.2 30 34.8 kQ
G=20 L 12.6 15 174 kQ
G=50 L 5 6 7 kQ
CMRR Common Mode Rejection Ratio G =10, Vem = 0V to +3.325V 106 124 dB
MS16 Package L 104 dB
G =20, Vem = 0V to +3.2875V 109 125 dB
L 106 dB
G =50, Vem = 0V to +3.265V 112 126 dB
® 109 dB
CMRR Common Mode Rejection Ratio G =10, Vem = 0V to +3.325V 104 119 dB
DF14 Package ] 100 dB
G =20, Vcm =0Vto +3.2875V 105 120 dB
® 102 dB
G =50, Vem = 0V to 3.265V 107 121 dB
L4 105 dB
AR/R Reference Divider Matching Error Available in MS16 Package Only +0.002  £0.006 %
(] +0.008 %

AR _ Rper1—Rper2
R (Rrer1+Rrer2
2
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BRI

(I L—RFINLAT-40°C < Tp < 85°C. HJL—K+F/\A X T-40°C < Ta < 125°C DR ELF CORBEZ BT S, Th L
NI Ta=25CCDME, T4 7P LR TP THERE VY =5V, V™ = 0V, Vem = Vout = VRer = VRer1 = VRerz = BIREEDH =, Vemor IEA

BARF Y TOIEY - E—REETHS,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
PSRR Power Supply Rejection Ratio (Note 9) Vs = +1.65V to £25V, Vom = Vout = Mid-Supply L] 114 124 dB
eni Input Referred Noise Voltage Density f=1kHz
G=10 31 nV//Hz
G=20 26 nV/yHz
G=50 22 nv/y/Hz
Input ReferredNoise Voltage f=0.1Hz to 10Hz

G=10 0.9 HVp-p
G=20 0.8 HVp_p
G=50 0.7 PVp-p
VoL Output Voltage Swing Low (Referred to V") No Load ® 10 50 mV
lsink = 5mA ([ ] 280 500 mV
Vo Output Voltage Swing High (Referred to V'*) No Load o 10 50 mV
Isource = 5mA ® 400 800 mV
Isc Short-Circuit Output Current 50Qto V* ] 10 30 mA
50Qto V" o 10 28 mA
SR Slew Rate AVout =3V ] 15 2.5 V/us
BW Small signal —3dB Bandwidth G=10 650 kHz
G=20 500 kHz
G=50 300 kHz

ts Settling Time G=10
0.1%, AVour = 2V 9 us
0.01%, AVgyr = 2V 20.4 s

G=20
0.1%, AVoyt = 2V 9.7 us
0.01%, AVgur = 2V 18.5 1s

G=50
0.1%, AVoyr = 2V 10.9 1s
0.01%, AVgur = 2V 31.2 is
Vs Supply Voltage 3 50 v
L 3.3 50 v
ton Turn-On Time 22 us
ViL SHDN Input Logic Low (Referred to V'*) ® -2.5 v
ViH HDN Input Logic High (Referred to V*) ® | -12 Vv
ISHDN SHDN Pin Current ® -10 -15 A
Is Supply Current Active, VDN 2 VF - 1.2V 330 370 pA
Active, VSFDN 2 V* -1.2V L] 525 pA
Shutdown, Vsapn <Vt - 2.5V 15 20 PA
Shutdown, Vsapn <Vt - 2.5V ® 40 PA
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Note 1: ¥t RAERICEH S NIEZBZ D AN ZET/\1 RITKENEHEE525
AREMEN S B, o, REBICHOI> TR BRAEIRRGFICET L. T/\ 1 ROIEBEEESH
DICBEEESZ 2N H D,

Note 2 : -+INA/~INA/+INB/~INB/-+INC/~INC 5>/ [TV +80V Z AN T ZEE D DE FEEIEICD LY
T, ZOT—=FI—ROTF TV — 3V EROEI Y3V OIEY - E—NEEEHFE%E
S8R,

Note 3: I v Uy 3V REZMENBRAERUTICHR BeHICE— Y INRELRS
ENBH B, NI, BIR. ANBE. BLOHEANEBERICL>TRES,

Note 4:1T19971-1 /&, —40°C~85°COEN R EEFH THAET I EMNERIN TV,
LT1997H-1 (3, —40°C~125°C DENMEREEHF THRET DD HER SN TV S,

Note 5:LT1997I-1(3—-40°C~85°C CHAEMIRICEE T 2 ZENHERI N TULDLLT1997H-11
—40°C~125°C CHEREHARICEA T LRSI N TN D,

Note 6: ZD/\TA—F TR L TIE2ETANMIERBS R0,

Note 7: A EEFHIE+15V D CMRR T A MI & > THER L TW D, RICEEF S NI #ED
ANEBESHE TIE REART > FIdHERICEE DENEEBN TEET %, ABEART >
7h¥Over-The-Top® ENESEI CEIMES B35 A ANBESHEIFIN& DB 135, BARE
RGO T TEMNRANBERLEERET 2ICIE. 7SV Tr—yaviERowryavo
JEV-E—RNEXEHEEZSR,

Note 8: A17 >V E—5F VR, BEFFHIEE CMRRTRA MBS KO VEEET AN EDIRE%
HAHAEDETTANINTWS,

Note 9: A 7Y NEBE. A 7Y NBEERUT M HXUPSRRIE NEBART Y THE#ELL
TEHRERINTWS, HHATEYMDOFHEAEZUTICRT, NTVADRWY —RiEH%E
fERLTWSIBE Vos,our = (Vos ® NOISEGAIN) + (los ® 150K) + (Ig ® 150k (1= Rp/RN))o & Z T
Re KUV RNIFENENART Y TDEDIHTF L EDIHFDRIEN TH D,
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KRR IE

SEEEDRVWED, Ta=25°C, Vs = 215V, T4 7 7LV R PV 7K.

NUMBER OF UNITS

NUMBER OF UNITS

NUMBER OF UNITS

CMRR DR FRA %575 (G = 10)

CMRR DR FRM7% 575 (G = 10)

CMRR DRI 5 75 (G = 10)

250
661 UNITS Vg = £15V
FROM 2 RUNS Vou = 15V TO

200 LVSTB02 14575V

150 =[]

100

50 —

.—|_|_ L

0
5 4 32 -0

1 2 3 4

CMRR (uV/V = ppm)

19971 GO1

CMRR DR FRA %576 (G = 10)

220 ega units Vg = +15V
FROM 2 RUNS Ve = =15V T0 461V
DF14(12) +INC = -INC = 0V

200 —

150 —

100 —

50 -
=1 ]

0
-100-80 -60 -40 -20 0 20 40 60 80 100

CMRR (WV/V = ppm)

19971 Go4

CMRR D FTH7 437 (G = 50)

250 mess UNITS Vg = +15V
FROM 2 RUNS Ve = =15V T0 +61V
MS16(12 —-INC =
200 (12) +INC = -INC = OV
w
=
= 150 -
.
o
oc —
&
< 100 —|
=2
= —
50
L A
~100-80 -60 -40 20 0 20 40 60 80 100
CMRR (VA = ppm)
19971 G03
CMRR DX 5375 (G = 20)
250 reaT UNITS Vg = 15V
FROM 2 RUNS Vo =-15V TO
DF14(12) +13.9125V
200
w
@ |
5 150 ]
S
(o'
®
S 100
=2
=
50 ] ]
0 = ]
-5 -4 -3-2-10 1 2 3 4 5

400

350

300

N
(s
o

—_
o
o

NUMBER OF UNITS
N
8

—_
o
o

50

CMRR (pV/V = ppm)

19971 G06

TAVREDRKMNES (G =10)

1357 UNITS
FROM 4 RUNS
BOTH PACKAGES

— Vg=#15V
Vout = +10V_

250 652 UNITS Vg =+15V
FROM 2 RUNS Vom =-15V T0
200 MS16(12) +13.515V
150
100
50
0 e

-3 -2 -1 0 1 2 3
CMRR (uV/V = ppm)

19971 G07

250 rEa3UNITS Vg = 215V
FROM 2 RUNS Ven =15V T0
DF14(12 14575V

200 (12) +

w —
=
= 150
[N
e |
o
==}
=)
)
=] | -
50
. _I_r -
5 4 3 2 1 2 3 4 5
CMRR (WV/V = ppm)
19971 G02
CMRR DXFRMI7%: 537 (G = 20)

250 e NS Vs =215V
FROM 2 RUNS Vou = -15V T0
MS16(12) +13.9125V

200

w —
=
5150
S
S i
®
2 109 -
=2
=
50 M
. Ao
5 432101 2 3 45
CMRR (VA = ppm)
19971 G05
CMRR D& 7%:43%5 (G = 50)

250 g uNITS Vs = 15V
FROM 2 RUNS Vow =15V T0
DF14(12) +13515V

200

) o
=
Z 150
8 —
oc
=)
2 100 -
=2
=
50 m
= e

-3 -2 -1 0 1 2 3
CMRR (UV/ = ppm)

19971 G08

el

0
-200-160-120-80 -40 0 40 80 120 160 200
GAIN ERROR (ppm)

19971 G09
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KRR IE

SEEEHBWVERD, Ta=25°C, Vg = 215V, T4 7 7LV R PV TR

TAVREDRRNEGD 7 (G = 20) TA VR EDRRNED 7 (G =50) 71 VIEEREDRTRNES
350 350 450
;3507\/' UMUSNS Vg = +15V 1357 UNITS Vg = +15V - Vg = +15V
T Vour=#10v FROM 4 RUNS ___Vour=+10V 400 Vout = £10V
300 [BOTH PACKAGES — 7 300 |goT pAcKAGES ] ' 10
950 ] 250 350 1357 UNITS |
e @ — 2 300 | FROM 4 RUNS |
= E = BOTH PACKAGES
T 200 T 200 T 250 —
o o o
oc | o oc
& 150 53 150 & 200
= — = S 150 |— —
= 100 = 100 =
— — 100 |—
50 50 — 50 1* —
—250 -200 —-150 -100 -50 O 50 -500 -400 -300 -200 -100 0 100 0 01020304 05 06 07 08 09 1.0
GAIN ERROR (ppm) GAIN ERROR (ppm) GAIN NONLINEARITY (ppm)
19971 G10 19971 G11 19971 G12
ARP T DAY NEED FARFP >V TDPSRRD
KT\ D T RRABDH CMRR & iR %X
350 350
1388 UNITS Vg = +1.65V to +25V M 140
FROM 4 RUNS @ [T+
300 |BOTH PACKAGES 300 {1365 UNITS - =120
| FROM 4 RUNS 2 NN
o 250 o 250 BOTH PACKAGES - = 100 S
= = = NN
S 200 S 200 = 80 T
& 5 — = NN
fo'e ] o i M
2 150 & 150 < 60 o Ny
= = m (=)
=2 | o
= 100 - = 100 Z % by
M s
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7 )r—3 v ER
FA4I7PLYRFPU7: QRN TV =ERLE
T4V DEM

K512 AR T4 77 Ly APy e A 7azxhy
TV VT EINTLT1997-1 2R LE T, R okt 28
LT, ZESAVIZ500 540100/ L ET, ZOHET
B4 v 2 EBCEET, K6, 7arhy 7V r%
LT 7 7LV A Ty 7 ORIBROEIZRLET, 2
NoDFEMZFEDIFRIE, TATI 7LV ATV 7T DTXR
TOTA vzl l-—% e, (PR E2IZ7axAy 7
VIRID)EY AN Ty T ERMHLTING DA VR
T35 R LT ET,0.141 ~80DHiPH T4 M D A
BIrA VDB AT 2 9IS LT1997-1 721 T
FHTEET,

Rr

R
Vo —'V&v

Rg Vout

ViN +
Rr Vout = GAIN  (Viy — Vo)
GAIN = Re/Rg

DIFFERENCE AMPLIFIER CONFIGURATION

Vg+
vV 171997-1
150K
AVAV
N
A ouT
15k N — Vourt
v
H] 7.5k T 150¢ REF
|| b NN 1
|= 3k =
hy
hy
Iy _
:, +INA J+INB |+INC | SHDN |V~ U
!
&

Vg—

ViiN

DIFFERENCE AMPLIFIER CONFIGURATION
IMPLEMENTED WITH THE LT1997-1, R = 150k, Rg = 3k, GAIN = 50

GAIN CAN BE ADJUSTED BY CROSS-COUPLING THE INPUTS.
MAKING THE DASHED CONNECTIONS REDUCES THE GAIN FROM 50 TO 40

5. LT1997-1 DY ARAY TV VT IC & BN A1 >V DIEE

R1L.TAITPLIYRTPITDTALY

TA4Y Vi Vo GND (REF) ouT
0.141 +INA —INA +INB, +INC | -INB,-INC
0.19 +INA -INA +INC -INC
0.323 +INA -INA -INB, +INC | +INB, -INC
0.328 +INB -INB +INA, +INC | -INA, -INC
0.392 +INB -INB +INC -INC
0.476 +INA -INA +INB -INB
0.488 +INB -INB —INA, +INC | +INA, -INC
0.588 +INA, +INB —INA, -INB +INC -INC
1.613 +INC -INC +INA, +INB | -INA, -INB
1.818 +INB -INB +INA -INA
1.905 —INA, +INC +INA, <INC +INB -INB
2.381 +INC -INC +INB -INB
2.727 —INB, +INC +INB, <INC +INA -INA
2.857 +INA, +INC —INA, -INC +INB -INB
4,545 +INC -INC +INA -INA
6.364 +INB, +INC -INB, -INC +INA -INA
10 +INA -INA

20 +INB -INB

30 +INA, +INB —INA, -INB

40 —INA, +INC +INA, -INC

50 +INC -INC

60 +INA, +INC —INA, -INC

70 +INB, +INC —INB, -INC

80 +INA, +INB, +INC | —INA, -INB, -INC
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77V r—a v 1ER

Vo —9— Vg+ Vo Vgt Von—9—
—-INA]-INB |-INC Vv LT1997-1 —INA]-INB |-INC Vi LT1997-1 —-INA LT1997-1
3k 3k
7.5k V¥V ' 150K 75k VY ' 150k 150k
155”" |\ ”"l 155”" |\ ”"l _«1;5
15k S Ll Vourt 15k 1> y el Vour 15k OUT—VOUT
v o+ ’ o+ A ¥
7.5k | A 150k Rer 7.5k | A 150k Rer . 150k REF
W= WL MW W =1 W1
VW = VW = V- =
+INA|+INB | +INC |SHDN |V~ +INA|+INB | +INC |SHDN |V~ +INA | +INB | +INC |SHDN B
Viin 1 Vs~ VN - Vs- Vi Vg—
—  GAIN=1.905 = GAIN = 2.727 GAIN =40 10071 706
K 6. RIBAIREIRT 1 77 LY R P T DT AV IERDE
Vo Vs+
Vo Vs+
—INA |-INB 7—INC v LT1997-1 -INA |-INB 7—INC Vil LT1997-1
3k 3k
7.5k 150k 7.5k 150k
p Av‘v’\] 4 Av‘v
15k N 15K N
v ouT
15k N dour Vour 15k L Vour
v Vel X b
7.5k 300k REF1 7.5k 150k REF
= p ;’3&}' VREF1 = p 2'4'A% VRer
REF2
AN VRER2 I'VW'
+INA |+INB J+INC |SHDN \ +INA |+INB J+INC |SHDN 'S
Viin Vs-
Vi Vs~ LT1997-1 DFN —r

LT1997-1 MSOP

& 7.LT1997-1 DY 7 7 L AI&H7 :MSOP / Xy - — ¥ D ERT, DFN /Ny — Y DB —iKH

VI -TVRANNDT VT

DX 7>ay CHHLZTRTDOTA 7 7LV ATV
TR IZ, AT v o R AT DG A, JEKE
T T ERIIKET 7 ELTHEATEE T, H A3,
LT1997-1 2 i LT v v F AJITIED R E
FRBETZICE, VN2 Iy FicER L, ANE
FaRVaNICE L £ 9, FARIC, LT1997- 12 L <
UV IV P ANTHEDWEZEBLT 51TE, VaN
779 RICERL, ANESZVNICERL £7,

V77 LR B

CNETOBHTIE Y 7 7L v AIEHIZ 1 HD 150k BEHLE
LTRLTOWET, ZHUIDEN S 7 =P DY 7 7L v A
PLTT, MSOP Sy r —2Cldk, V7 7L v AEPLIE 2D
300k fEPLIc o # X F£9(X7), REFIE Y RER2EY %
WU IRt 95 &, DEN Sy r — CVRpp EV 2 Z D
BIEICEG LA LAY 77 Ly ABEDBRONET,
REFIEV L RER2E V2 B 2B EICHERT 5L . AoN5
EZH) 7 7L ABETIIVRER & VRERDEY IR E T, 2
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77V r—a v 1ER

DOEEREIX, MLETHV 77V AR
TH LA ITRHCEIRINTY, REF1 % Vs+IHE L . REF2
7a?Vs u%%*‘@“é& DAY 77 L ABIE 2
I, BIREEOTEOEBELENEONFET (7). RREF &
Rrep DI D XA ITIEFICIEMETT,

HE 23 i) 5 )5 7 HE oD H R,

AR _| Reer1=Reer2 | _ goppm

R (RREH +Rrer2 )
2

74 A iy b
LT1997-11&> %y F¥ 7y - By (SHDN) 2l 2 T E T,
WHEEIETIE, 2Oy 2 VIR T 57, 7u—MREEIC
THRMEBHYET, ZOEVZ VLD 25V uﬂﬁemﬁ
BT 5L, TN AT BB I RBICRATLE T, &
JREILAI25 PA KT L, AT 7O 1D EA v
E—S v AILRDET, Sy b - E—=FTHANIEY
CEIEDRDIPDIEBHNET,

BREE
LT1997-1 DIEERE V1%, /J\* wmay T (.1 PF)

ZEIREYDTELRTEICHEL TN NALET, &
WEZ KB 5 & XX, 4. 7TYF DEMRa Ty 2En

TLHEPHYET, MERZHEHTLLEEIE, vV EBREY
THFERTT,

A

LT1997-1 D HF71%, @ AR I W N &R

L —L®30mV DN TIRIE L | 25°C T 30mA DI
D ZIAAE LG E LA AIRE T, LT1997- 113 AL E D
tﬂﬁ:éﬁﬂﬁlﬁfd 2 ED2MFD YTy EREIT 5 X9

N CHiifE SN E T, AREERAE 2 20F KD KRE VGG
W HIETF 7 FORID 150 QP TEFINC 0.22 yF D
AVF U EERTLE, ZOT Y TIEmE ) KELFE
Mafi2BE§ 2 X ICHiE I E T,

EH

LT1997-11%  WERA R 7 > 7" %8 i B/ E RN CEE LT
WHEEDENICEAEREZRFRE L CQOFET,LT1997-1D
WA X7 > 7 %30ver-The-TopFEIg TEIE L TV 5 & E i
FRP T DIN—T - FA VDMK T T 57280, FBADHIAL

¥9, LT1997-1 DEIERIC A1 a €y - £—FEEDNME
F){ED>50ver-The-TopEI{EICIEATT 5L AT VT iZ@
DO ANB DR % BT 2650385 5 DT, LT1997-1 DIE
BB LR T LE T, 72, 150k DN IRRESTL D K
BN SO E AR 2B 2L, 7 v 7 DOEMREERE
K TLET,

EVRERENMERESNEEELEY

LT1997-1DEVE, ANEEDEH T 7V r—2avy T/
V¥ R (PCB) LA 77 FOAIHZ IR TE % X9 ICALE
ENTVET, ZOF—F> —bDOEVELEIRTEIIC

+INA, -INA. +INB, 8XU-INB AJEVDEHEIX, BV
ORI ZEIAT S ZEiIcko T EY 25U D EEZ T
¥7,

HEBHICHT2RFAFER

LT1997-11%, FEFITE\ O AN E IS A TR W E 2 5K
B9 57D R ARE25V OEIREETHET LI ENTE
DT IADT X7y a v ED150°C AR\ I
TEMHENRHDF T, LT1997-11%, DF14,80 75— (9ja =
45°C/W., 8jc =3°C/W) B X UOMS16/8 v 7 — 2 (9)a =
130°C/W) IS N E T,

— RIS, FA DY Y7 a ViR EE(Ty) 1, P i
(Ta) s THA ZADMNEES (Pp). BIONTNA AT D
BEHL (0)A) D HORDENIHE T A LI TEET,

Ty=Ta+Ppe6ya

P 7 a v s EPHBREAOBIRHT (05a) X, P ¥
T av By FAOBIEYL (0;0) LB Sy R 6 1
FHEBR B N D BIEHT (Bca) DA D FF, 0ca DfEIZ, FE
N TR Sy FICEEfE X415 PCB @ % £ 721 A<
TEPIKAEL E T, #2692 PCB @i 2 )L T 513,
OcA & OJA TN ET,

BHEEL. 7Y TOHCNEE
L&

I

S PP e 2 BXEh 3
5t LT1997-1 D NGB0 HE 2 BXE) - 25 AT
CEoTHAELET,

Pp =((Vs+ = Vs=) *ls)+Pop +Presp
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77V r—a v 1ER
R OB IREH T, b L\ IS E %) Pobavax)

F TN OEFREEOL OB THAELET,
PopMax) 13X TROSNE T,

(Vg/2)°

RLoAD

NI TN & XN 51 (Presp) 13 ARSI E 7
JEANEE, B, BXU'REFE Y DEFEIKAFL
F9, LTOABIN K812, LT1997-1 DNERILPLDH
W=V L 72 PRESD DT 2R LET, 22T, 1]

EIFRERK D LT1997-1 %2 REFE V2375 ROIRRETHEH]
FTRERELTOET (L FORTHHL TR
BHIZEICOWTIE, K3 22H),

(Van)?

RG+RF

Poowax) =

PRespa =

2
R
(V—m -Vin e Re +FRF )
PrespB = Re

R 2
Vet =V,
[ +IN RG"‘RF OUT]
Presoc = R
F

Presb = Prespa + PRespB + Presbc

—MRIZ, PrREsD V& ATTEBEIEDEHIZE, $HAE
REFE Y OEEAMRIZERML £,

Bl 2 70 v I FERE X7 DEN S 7 — P D LT1997-1
DEEPTUZ45°C/W T T, £25VEIRTEEL. Van =51V

B LOREF = OV CT25k QO A% 12.5V CTHEIT5 & =
wEIERERATROSNET,

12. 52 512

b =(500.6mA)+
2.5k " 165k

2 2

5110 5110

49.75- -12.
( 975 11 ) ( 11 5)

+
15k 150k

+

=0.12W

BVBCPLZ 45°C/W EARE T B & A i FE 13 PR L %

54°C BRI F9, Zruckh, EDZEATLT1997-1 Z#){E

XA AR IZRD IR ET,
Ta=150°C —5.4°C = 144.6°C

DENSv /7 =Y DFH Sy RIZEEi 3% PCB &g 2 T

ELVRVFIEAT A ML FI, BH Sy FICHEHT5

Vst

Vo =51V -Voyr/10 __ =25V
=49.75V
—INA |-INB |-INC vt T1997-1
Fhespe
3k | 150k |
L_"L’LJ
7.5k
:r_1_5k_-iPRESDB \
1L -
o Peesoa NS o] Vour =
I TR : 125V
IPWA o -~ 25k
1 1 / :
1 1
1 b1 =
1 s 1
: REF
g 1
o
VN 19971 F08
=51V V-

=-25V

8. HEEHDH
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7 )r—3 v ER

PCBEJEIZ )AL T 5I12E, BUEP LIRS D 9, T 8y
FIcEft 9 2 PCBE B Z A T5ZE T 04 % 45°C/W A
EF TN TEET, BH Y RSV 7L —r N IFHEE
DET LT, TBH Sy RV E VBRI EE
NET, T AT vy 7y aviERTHET 2854
X, b= VIR ERIEDHD T,

MSOP /8y /7 —PIZIZFEH /8y R 937728 BESTH3E <
72D E7 (05 = 130°C/W) , MSOP /8w r — 1%, i PRI EE
DR T 7V — ay, BOA Z KB § 205035 57
TV —vayv, Eridini AJEEZBHEET 77
r—2ayTIEERL LTI ,,

R | RIS BV XAy

LT1997-11%. YA WD 163°Clc ER LG, 4D
DIz vy Ry E—FICBITLET, ;0)47‘—711/
Ty I NE KIPCDERT S AZATEY . TV
ZHOA =70V T B2, YA EDI°C T 3203 H3%
Di‘g_o

ESD {R:&

LT1997-113% { DESDIEIC k> TH#ESINE T, oD
g2 IR LET,

ESD A%, W2 RFET 57200 TRl FFED / —
FOESIRIEZFHIR T 2DICH %5 £ 3, +INA, -INA,
+INB\—INB\+INC\—INCI:‘"/’C“0)ESD1‘§%:BJ:U“V\I%KZ‘&
7Y 7 AJITOESDHEHEICLD, 6D/ — FOEH

V EDO03VIRWETEE V LD 80V EWETEX T ﬁﬂﬁﬁéﬁ
%9, REF(DFN) ., REF1(MSOP) . ¥ XU'REF2(MSOP)
EYOEEIF. VXD 0IVRWETLE V- XD 60V L E
JEETIcHIfRENn %9, SHDNE Y DOETFIZ V- LD 0.3VIE
WETEEVTED03VELEEEFTICHIBRENET,

'--\'/+ LT1997-1
—
"
150k
N v
. i - ouT,
5k » —— |
AN o+ A
7.5k A | LT sou V REFt
me AA—
300k REF2
i/ vt ANN—
+ 10pA i f
V- [
ANA Jemg Jone Vo smon |vo
ri
L L 19971 F09
[X]9. ESD {R:&
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REWGET TV r—2ay

EFHARICEBREINE, 1Y =20DLT1997-1

Vg+
Vo
—INA |-INB |-INC vt LT1997-1
3k
7.5k 150k
-\N\N—9 A
15k \
W - \ * Viout
Jour| | Voo
15k 10k
AW +
7.5k /
-"\W——9¢
3k 150k per 10k
vy I
o ® V-our
+INA |+INB |+INC HDN \'B
Vi 19971 TA02
V-
USE Vogm TO SET THE DESIRED
OUTPUT COMMON MODE LEVEL
EEERRIODEEETA77LYR TPV
VBATTERY VBaTTERY = 3.3V TO 50V
vt LT1997-1
150k
A
Vo - \
ouT V
Vem ® Vour =—2ATERY. 4 50« (V= Vo)
15k 2
Viin A A +
7.5k e T
Vem =—0.3V T0 VBaTTERY b ANV
3 300k pery
'W' A \'4 1
+INA ]+INB J+INC HDN 'S
. 19971 TA03
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REWGET TV r—2ay

ZO0—RAADF1T77LYRFVT

Vs
—INA vt LT1997-1
150k
AVAV
15k N\
A -
61 Voire 15k (L - Vout = Vs/2 + 50 * Vppr
VW + Vs
7.5k ' v 2'93{ REF2
3k 300k ReFd
'M' AVAVAV 1
+INA |+INB |+INC | SHDN |V
I — 19971 TA04
Vs

THE INPUT SIGNAL FLOATS. THE VOLTAGE AT THE REF INPUTS AND THE OUTPUT VOLTAGE
DETERMINE THE COMMON MODE VOLTAGE AT THE INPUT

HEES ZEAULEROESE

V+
= —INA |-INB |-INC vt LT1997-1
3k
7.5k 150k
' A
15k N
Av —
ouT
15 Vo CORNEGTS T0 LARS
e + out
7.5k / 300k  Rpp2
) AN
3 K REFt
EVBA’I’I’
+INA |+INB |+INC SHDN B _T_
I 19971 TA05 =
vt 'a

@

THIS CIRCUIT USES A GROUND-REFERENCED CONTROL SIGNAL TO
CREATE A SUPPLY ON TOP OF AN EXISTING SUPPLY (VgarT)
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RENGT TV r—2a>

19971 TA07

TAILNEH
V+
—-INA |-INB |-INC vt 171997-1
3k
A
7.5k 150k
-ANN—9 AN
15k N\
LA -
Ci Vsense - on Vour = 80 * Vsnse
e.g. 2.4V OUTPUT AT 30mV OF FAULT SIGNAL
A + (¢ )
7.5k LT 300k REF2
-"\W——9¢ AN
3 300k REFq
BAAE MAN
+INA [+INB |+INC | SHDN |V~ =
I — 19971 TA06
vt =
< i >V(;|V|
FAULT DETECTION AT HIGH COMMON MODE VOLTAGE: LOOK FOR AN
INCREASING VOLTAGE THAT MIGHT INDICATE BREAKAGE.
AT—=IEEEITH
TO LOAD vt
—INA |-INB |-INC vt LT1997-1
3k
7.5k 150k
’ AVAV
15k RN
LA —
ILoan| S RsensE ouT
< - — Vout = Vsec 10 * ILoap « RsensE
WA 5
7.5k | d 300 ey
3 300k pErq
AV \4
(2)Vsec
+INA |+INB |+INc | SFDN |V~ L
!

(i)VPm

THIS CONFIGURATION SHOWS SCALING AND GROUND DOMAIN
SHIFTING FROM Vpg; TO Vsgg. Ve CAN, OF COURSE, BE GROUND.
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REWGET TV r—2ay

AT—=IVEEEFITH

TO LOAD vt
—INA |-INB |-G vt LT1997-1
3k
7.5k 150K
' A
15k N\
| LA -
[ R
o g e 15k o Vout = Vpri =10 * I 0aD « RsensE
AW +
7.5k | ] K _RER
3K 300k
A REF!
+INA |+INB J+ING |SHDN 'S
I 19971 TA08
vt v

(%) ver

THIS CONFIGURATION SCALES THE INPUT. THE OUTPUT SIGNAL IS REFERENCED TO THE SAME GROUND DOMAIN AS THE INPUT.
THUS THE CIRCUIT CAN OPERATE AS A LOW SIDE CURRENT SENSE IN THE PRIMARY DOMAIN.
RELATIVE TO THE INPUT GROUND DOMAIN, THE OUTPUT CAN BE TRULY DRIVEN TO "ZERO".

WA EDINA A REFRRE

Vo =-0.3V T0 76V VS vg=3.3VT0 50V
-INA |-INB [-INC vt 1T1997-1
3K
AN
7.5k 150K
-\\WN———9 AN
15k RN
< v -
ILoaD :‘; RsENSE o ourl Vout =Vs/2 =80 * I oap * RSENSE
M + Vs
7.5k LT 00 REF2 |
-VY\W——¢ MV
3K 300k Rery
BAAE MV J_
| LOAD | =
+INA |+INB J+INC | SHDN |V~
I 19971 TA09
Vs

OUTPUT OFFSET INCREASES WHEN Vg > Vs
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INyr—2
DF Package
14(12)-Lead Plastic DFN (4mm x 4mm)
(Reference LTC DWG # 05-08-1963 Rev @)
[ 3.00 REF
1.00
] BSC | .

Lo Eﬂﬂﬁ Joroo
P | | ?

| : |

450 £0.05 : | |

1702005 | |

3104005 —+}————————~ ==

! 3382005 ———»| |

RN | !

| | |

| | |

Yy i<— PACKAGE OUTLINE

b EL--DI%[F .

l<—025:005
<—0.50 BSC

RECOMMENDED SOLDER PAD PITCH AND DIMENSIONS
APPLY SOLDER MASK TO AREAS THAT ARE NOT SOLDERED

4.00+0.10

~ (@4SIDES) —

'

0.40 £0.10

P

1 1.70 £0.10
‘ v ~ (F)u §‘51 N4%TCH
| .35 x 45°
PIN 1 HAMFER
TOP MARK 1 ¢
(NOTE®) | T { ‘
(DF14)(12) DFN 1113 REV 0
\ 7 ] 1
R=0115 <— 0.25 £0.05
0.200 REF TYP —>I  l=<—0.50BSC
| 0.75£0.05 | BOTTOM VIEW—EXPOSED PAD
7¢7;D—D-D-D-D-D—
0.00-0.05
JEEC
1. 10w — S DA JEDEC MO-229 (T3 A LTLMVERL

HIERT EIdERBS

ETOTERFIUX—NL

N7 — I EEDFEL/ Y ROTEICEFE—ILRD/NUZEFTR,
FE-IRDNUE (BLHNIE) BFART0.15mm ZBR AN E
BH/CYREBN\VE - XyFET D
IREDBAE/NNyT—2 O LEEERD 1 HEYDMIBEDSEICBERL

>N

oo
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INyr—2

MS Package
16 (12)-Lead Plastic MSOP with 4 Pins Removed
(Reference LTC DWG # 05-08-1847 Rev B)

1.0
~ (0394) 0.889 £0.127
BSC (.035 +.005)
% 3.20-3.45
MIN (126 .136) 403920102
i (159 £.004)
—7r (NOTES3) | _ 0.280+0.076
|:| |:| |:| |:| |16 14 f21110 |9 (.01 1R§-F003)
0.305 +0.038 0.50 H H HHH
(.0120 +.0015) e =T o197 T :
e BSC £.9040.152 3.00£0.102
RECOMMENDED SOLDER PAD LAYOUT e (118 +.004)
(193 £.006) (NOTE 4)
o 0 '
opsq  DETAIL'A l ‘
(o10) P il
0 i e 1 ]3l5678
GAUGE PLANE — Y — -\ 1.0
T (0394)
v ‘ ! ossz0152 L
T (021+.006) 1.10 0.86
. (043) (:034)
- DETAIL “A i REF
(007) 7 f
LJ - k, SEATING L,
v PLANE
\ 017-027 L[| 4 0.1016:+0.0508
(.007 - .011) 050 (.004 +.002)
R y MSOP (MS12) 0213 REV B
1A URA—NL/ (10F) ('313%7)

2. HIEETEFERD

3. PEIIFE—ILRDNY, BHEEE, FoldT— DNV EESERWN,
E-ILRDNY, BHE, EldT—boN\ViE, &Y RT0.152mm (0.006) %=
BRRWTE

4. PERIE U= RBEONYEERBEBEEF BN, U—RED/N\YHFEEEBIE.
BHART0.152mm (0.006") %#BRHRVNIE

5. U—ROIHEE (EFEDU—ROEHE) (F&AK 0.102mm (0.004") THBI&
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RENGT TV r—2a>

WAREDO—Y REFRH

Vs
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LT1997-3 BIEAFADIE, 74 v 2 BT RE R R 7> 7 | B)fEFEIE 3.3V ~50V, CMRR > 91dB, AJJHIE:£160V, 74~ =1,3,9
LT1997-2 EEHIPHOIE, 7 2B IR kgL | BIfF#E:3.3V~50V, CMRR > 105dB, AJJ#E:+255V, 74 >~ = 0.1,
TPV FNTVT 0.2.0.25
LT6375 aEy-E— NEEHIFHD 2270V OB T V7 | BifEEH 13.3V~50V, CMRR > 97dB, AJJHEH 1 270V, 71~ =1
LT6376 €y - E— FEEHIPHD 230V, G= 10D FEET 13.3V~50V, CMRR > 90dB, AJJE T 1230V, 71~ = 10
FUIPLV ATV
LT1990 AJTEITEHPADIE250V DT 77 Ly AT 7 | BIfEEE12.7V~36V, CMRR > 70dB, AJJ&ET 1 £250V, ¥ >~ =1, 10
LT1991 RS EE. 100pA, 74 VIR TlRE 7> 7 FEFEIT 2. 7V~36V, A7ty MEH:50pV. CMRR > 75dB,
AJTEE: £60V
LT1996 EHEIE. 100pA, 74 V&R RE 7 v 7 <A 7a)— EVCERTEARR KAV 118
AD8275 G=02DL~VVEHL16EY F ADC FF AN F{EFE M :3.3V~15V,CMRR > 86dB, AHJTEH :-35V~40V, 74~ =0.2
ADB8475 A R RE 2 RS S 7V 7 7 v 2L 7 v 7 | BIERRE :3.3V~10V, CMRR > 86dB. AR £15V. 71~ =0.4.0.8
ARFPVT
LT6015/LT6016/ | S > Z, Fa7 ), LU 7 K Over-The-Top | 3.2MHz, 0.8V/jis, Vos:50)V, Vs:3V~50V, Is:0.335mA, RRIO
LT6017 EREEART T
LT6018 33V, iR/ A R EREE AR T VT Vos: 50V, GBW: 15MHz, SR:30V/jis, en:1.2nV/yHz, Is:7.2mA
LTC6090/LTC6091| & v 7N E LT 27 )L 140V AT VT Ig:50pA. Vos:1.6mV. Vs:9.5V~140V, Is:4.5mA. RR H /1
bt v D
LT1999 E DX A 7 > 7 EEEIE :-5V~80V. & 7+t v FHEE 750§V, CMRR :80dB (100kHz
). 74> =10, 20, 50
LT6108 V77V VA, L= ey M UBRER | BIETEH 2.7V ~60V., A 7ty MEH 1250V, IIUC X571 VEGE.
fii Z 7oA A @R 7 7 B 1 +1.25%
LT1787/ FRS L, ST 1A A R 7> 7 BIEET 2.7V~60V, 4 7%y FEE 75 pV. M EF: 60 A
LT1787HV
LT6100 VIR ATRE A YA FE R 7 v 7 BHETEH 1 4.1V~48V,
EVCERAFEZR7A V1 10V/V, 12.5V/V, 20V/V, 25V/V.40V/V. 50V/V
LTC6101/ HEE NV A FEREH T 7 FHEE T 1 4V~60V/SV~100V, HHFIEPTIC L 2774 Ve, SOT23
LTC6101HV
LTC6102/ ubry7b- A4 FERmE 7> 7 BIEEE :4V~60V/5V~100V, 4 7ty FMEH:£10pV,
LTC6102HV ATy 7% 11 ss MSOPS/DEN /8w /5 —
LTC6104 BT, NA A R FNEE T 4V~60V, 714 v Z R A HE, 8 B2 MSOP /Sy 7 —
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