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LT6370

BV
o (IR EREHE TORIBMEZEET D, ZNLISME Ta = 25°C TOAE, Vs = 15V, Vem = Vger = OV, R = 2kQ,
LT6370A LT6370
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
G Gain Range G = (1 + 24.2k/Rg) (Note 2) 1 1000 1 1000 VN
Gain Error (Notes 3, 4) G=1 -0.004 0.01 -0.004  0.015 %
G=1 L 0.02 0.025 %
G=10 -0.02 0.08 -0.02 0.1 %
G=10,Tao=-40°C t0 85°C L 0.4 0.42 %
G =10, Ty =-40°C to 125°C L 0.58 0.6 %
G=100 -0.02 0.08 -0.02 0.1 %
G =100, Tp =-40°C to 85°C L 0.4 0.42 %
G =100, Tp =-40°C t0 125°C L 0.58 0.6 %
G=1000 -0.05 0.15 -0.05 0.2 %
G =1000, Tp =—-40°C to 85°C L 0.47 0.52 %
G = 1000, Tp = -40°C to 125°C L 0.65 0.7 %
Gain vs Temperature (Notes 3, 4) | G =1 (Note 5) L 0.2 0.5 0.2 0.5 ppm/°C
G > 1(Note 6) ® 20 30 20 50 ppm/°C
Gain Nonlinearity (Notes 3, 7) Vour==10V,G=1 1 3 1 5 ppm
Vour= 10V, G=1 [ ] 6 8 ppm
Vour = +10V,G =10 3 20 3 30 ppm
Vour =10V, G=10 L] 65 75 ppm
Vour = 10V, G=100 20 30 20 55 ppm
Vour = =10V, G=100 L 105 130 ppm
Vour = =10V, G=1000 50 200 50 300 ppm
Vout = £10V, G = 1000 L 270 370 ppm
Vour = =10V, G =1, RL = 600Q 4 4 ppm
Vour = 10V, G =10, RL = 600Q 6 6 ppm
Vout = £10V, G =100, R = 600Q 30 30 ppm
Vour = =10V, G = 1000, R = 600Q 250 250 ppm
Vost. EANBEA Tty MEIE. Vost = Vosi + Voso/G
Vosi Input Offset Voltage S8E Package +9 +25 +15 +55 pv
(Note 8) MS8 Package +8 +35 pv
DD10 Package +15 +60 pv
S8E Package, Ta = —40°C to 85°C ® +100 +130 pv
S8E Package, Tp = —40°C to 125°C ® +125 +155 pv
MS8 Package, Ta = —40°C to 85°C ® +125 pv
MS8 Package, Ta=—-40°Cto 125°C | @ +150 pv
DD10 Package, Ta = -40°C to 85°C ® +155 pv
DD10 Package, Ta=-40°Cto 125°C | ® +180 pv
Voso Output Offset Voltage (Note 8) S8E Package =60 +165 70 +265 pv
MS8 Package +30 +150 pv
DD10 Package +45 +250 pv
S8E Package, Ta = —40°C to 85°C ® +390 +490 pv
S8E Package, Ta = —40°C to 125°C [ ] +515 +615 pv
MS8 Package, Ta = —40°C to 85°C ® +325 pv
MS8 Package, Ta=—-40°Cto 125°C | @ 400 pv
DD10 Package, Ta = —40°C to 85°C ® +510 pv
DD10 Package, TA=-40°Ct0 125°C |@ +650 pv
Vosi'T Input Offset Voltage Drift S8E Package, Ta = —40°C to 85°C L] +0.3 +0.4 pv/ e
(Notes 5, 8) S8E Package, Ta = —40°C to 125°C ® +0.4 0.5 pv/ e
MS8 Package, Ta = —40°C to 85°C ® +0.3 pv/ e
MS8 Package, Ta=—-40°Cto 125°C | @ +0.4 pv/ e
DD10 Package, Ta = —40°C to 85°C ® 0.4 pv/ e
DD10 Package, TA=-40°Ct0 125°C | @ +0.5 pv/ e
Input Offset Voltage Ta=-40°Ct0 85°C ® +1.5 +15 pv
Hysteresis (Note 9) Ta=-40°Ct0 125°C ® +3 +3 pv
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LT6370

BT
o (SR EREHE TORBIEEZTIRT Do TNIASME Ta = 25°C TDIE, Vs = £15V., Vem = Vrer = 0V, R = 2k Qo
LT6370A LT6370
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Voso/T | Output Offset Voltage Drift S8E Package, Ta = —40°C to 85°C ® +15 +2.5 pv/ e
(Notes 5, 8) S8E Package, Ta = —40°C to 125°C ® +1.5 +3.5 PV
MS8 Package, Ta = —40°C to 85°C ® +2 pv/ e
MS8 Package, Ta=—-40°Cto 125°C | @ +2.5 pv/ e
DD10 Package, Ta = —40°C to 85°C ® +3 PV
DD10 Package, Ta=-40"Ct0 125°C | @ 14 Ve
Output Offset Ta=-40°Ct0 85°C ® +10 +10 pv
Voltage Hysteresis (Note 9) Ta=-40°Ct0 125°C ® +20 +20 pv
g Input Bias Current MS8 and S8E Packages +0.1 +0.4 +0.1 +0.6 nA
DD10 Package +0.1 +0.8 nA
Ta=-40°C to 85°C, MS8 and S8E ® +1.3 +1.5 nA
Packages ® +17 nA
Ta =-40°C to 85°C, DD10 Package ® +2.8 +3 nA
Ta=-40°C to 125°C, MS8 and S8E ® +3.2 nA
Packages
Ta=-40°C to 125°C, DD10 Package
los Input Offset Current MS8 and S8E Packages +0.2 +0.7 +0.2 +1 nA
DD10 Package +0.2 +14 nA
MS8 and S8E Packages L] +1.7 +2 nA
DD10 Package ® +2.4 nA
Input Noise Voltage (Note 10) 0.1Hz to 10Hz, G =1 2 2 uVp-p
0.1Hz to 10Hz, G = 1000 0.2 0.2 PVp-p
2 RTI/A X = /e + (eno/G)2 (Note 10)
eni Input Noise Voltage Density f = 1kHz 7 7 nV/+/Hz
€no Output Noise Voltage Density f=1kHz 65 65 nV/vHz
Input Noise Current 0.1Hz to 10Hz 10 10 pAp-p
in Input Noise Current Density f=1kHz 200 200 fA/VHz
RiN Input Resistance ViN=-12.6Vto 13V 225 225 GQ
CiN Differential f=100kHz 0.9 0.9 pF
Common Mode f = 100kHz 15.9 15.9 pF
Vem Input Voltage Range Guaranteed by CMRR V+18/VF-14 V+18/VF-14 v
® |V +24 V-2 |V +24 Vt-2 v
CMRR Common Mode Rejection Ratio | DC to 60Hz, 1k Source Imbalance,
Vem =-12.6Vto 13V
G=1 94 112 88 112 dB
G=1 ® 37 83 dB
G=10 112 132 110 132 dB
G=10 ® 106 104 dB
G=100 126 144 120 144 dB
G=100 ® 120 114 dB
G=1000 134 148 130 148 dB
G=1000 ® 122 120 dB
AC Common Mode Rejection f =20kHz, DD10 Package
Ratio G=1 77 dB
G=10 98 dB
G=100 135 dB
G=1000 128 dB
f = 20kHz, MS8 Package
f = 20kHz, S8E Package
G=1 7 71 dB
G=10 91 91 dB
G=100 101 101 dB
G=1000 103 103 dB
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LT6370

BV
o (SR EREHE TOMBIEZRIKRT Do TNIAIME Ta = 25°C TDIE, Vs = £15V. Vem = Vrer = 0V, R = 2k Qo
LT6370A LT6370
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
PSRR Power Supply Rejection Ratio Vg = +2.375V to +17.5V
G=1 116 130 110 130 dB
G=1 @ 114 106 dB
G=10 134 140 130 140 dB
G=10 o 124 120 dB
G=100 136 142 130 142 dB
G=100 ® 125 120 dB
G=1000 136 146 130 146 dB
G=1000 ® 125 120 dB
Vs Supply Voltage Guaranteed by PSRR ®| 475 35 4.75 35 v
Is Supply Current Vg =+15V 2.65 2.75 2.65 2.75 mA
Ta=-40°Ct0 85°C L 29 29 mA
Ta=-40°Ct0 125°C o 3 3 mA
Vs = £2.375V 2.55 2.6 2.55 2.6 mA
Ta=-40°Ct0 85°C ® 2.75 2.75 mA
Ta=-40°Ct0 125°C o 2.85 2.85 mA
Vour Output Voltage Swing Vs = +15V, RL = 10kQ -145 14914 137 | -145 -149/14 137 v
® -143 136 | -14.3 13.6 v
Vg =£2.375V, R = 10kQ -2 -2.3/1.6 1.5 -2 -2.3/1.6 1.5 v
® -18 1.3 -18 13 v
lout Output Short Circuit Current 35 55 35 55 mA
® 30 30 mA
BW -3dB Bandwidth G=1 3100 3100 kHz
G=10 1150 1150 kHz
G=100 184 184 kHz
G=1000 19 19 kHz
SR Slew Rate G=1,Vour =10V 8 1 8 11 V/ s
® 6 6 /s
ts Settling Time 20V Output Step to 0.0015%
G=1 5.8 5.8 ls
G=10 9.8 9.8 s
G=100 16 16 us
G=1000 100 100 s
RREFIN REF Input Resistance 20 20 kQ
IREFIN REF Input Current Vi = Vo = VRer =0V -40 -27 -14 -40 -27 -14 PA
® -60 6 -60 6 JA
VRer REF Voltage Range e vt N vt Vv
AVREF REF Gain to Output VRer = 210V 1 1 VN
REF Gain Error VRer = =10V -80 -20 40 -100 -20 60 ppm
® -9 55 -115 75 ppm
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RN ERERFIE

HHHTIEEDRVWEED. Vs = £15V., Vem = VRer = OV, Ta = 25°C. RL = 2ko
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LT6370A MONOLITHIC
INSTRUMENTATION AMPLIFIER
G =100, Rg = £0.1%, +10ppm TC

PRECISION BRIDGE TRANSDUCER

BN S8EOTVYI -7

|2 BRENI Y MDOLE

ZILR—ILEEZ (ppm)

REER 5E LT6370A | IA1 1A2 1A3 In4 1A5 1A6
Ta=25°C COEREE
Gain Error, % Gain Error in % e 10k + 1000 1800 2500 2500 2000 6000 2500 1800
Input Offset Voltage, pV Vgs)/20mV 1250 6250 1250 3500 2500 7500 3000
Output Offset Voltage, pV [Voso/100]/20mV 83 500 100 300 250 350 150
Input Offset Current, nA [(los)(350)/2]/20mV 6.1 18 35 17.5 43.75 43.75 4
CMRR, dB [(CMRR in ppm)(5V)/20mV 125 791 79 158 250 250 790
SFEELSRZE | 32641 | 10059 | 39325 | 59755 | 9043.75 | 10643.75 | 5744
85°CETORYTK
Gain Drift, ppm/°C (Gain Drift + 10ppm)(60°C) 2400 3600 3600 5400 6600 2700 3600
Input Offset Voltage Drift, pv/°C [(Vos Drift)(60°C)}/20mV 900 3000 900 2700 1500 6000 1200
Output Offset Voltage Drift, pv/°C [(Voso Drift)(60°C)}/100/20mV 45 450 150 270 600 300 180
ERUTRERE | 3345 7050 4650 8370 8700 9000 4980
SERE
Gain Nonlinearity, ppm of Full Scale 30 40 15 10 20 5 15
Typ 0.1Hz to 10Hz Voltage Noise, pVp-p | (0.1Hz to 10Hz Noise)/20mV 10 14 12.5 3.5 10 26 14
S REERE 40 54 215 135 30 31 29
HastE= | 6649.1 | 17163 8610 14359 | 17773.8 | 196748 | 10753

G =100

LTCOREFRIME/ BRAET. ANWZEEICLTWS,
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S8E Package
8-Lead Plastic SOIC (Narrow .150 Inch) Exposed Pad
(Reference LTC DWG # 05-08-1857 Rev C)

O ~
INVT—2
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(1.27) .045 +.005
BSC (1.143 £0.127)
I |:| |:| —f
245 7089 4604005
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SO IBEDY—F - 25 RATESE 4 T~ 10 T (F—b - I—K 542 a0
SENIEBDU—F « REVRATEEE0 I~ 5 TL(F—h - T—K 542 LU)

189-.197

(4.801 - 5.004)
NOTE 3

| [=— .005 (0.13) MAX

0 A

| T

208 - 244 A r 2-833—2095390 (%)
_ r - 032-25 .810-3.
Grot-et9ny | C__ i [¢ ; ) NOTE S
B 1 2 3 4
118-.139
—————————————
(2.997 - 3.550)
2= 00 AN A
(1.346 - 1.752)
.004-.010  0.0-0.005
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INYT—D

MS8 Package
8-Lead Plastic MSOP
(Reference LTC DWG # 05-08-1660 Rev G)

1. PEOBRMIEIUX—NL/ (1Y F)
2. MIFRTEFELD
3. PRICIEE—ILR DN ZHER 7 — kDN ZEFE,
E—ILRD/NY B 7 — h /U AIT 0.152mm (006 1 > F) ZBA RN &
4. PRI —REO/NY EREHERZEFE N,
U—RE®D/\Y &R EEBIZ AT 0.152mm (006 1 > F) BRI &
5. U—RDOEE (B R0 — ROKHE) IF&A 0.102mm (0.004 1> F) THBI &

0.889 +0.127
(.035 +.005)
(?28? 3.20-3.45
MIN 126 ~.136)
|:| |:| 3.00 £0.102 |
0.42 + 0. 033 0.65 (.118 £.004) 0.52
(0165 +.0015) (:0256) (NOTE 3) (:0205)
TYP BSC S REF
RECOMMENDED SOLDER PAD LAYOUT
3.00 £0.102
4.90 £0.152 9002010
A o, ana 118 +.004
oosq  DETAIL“A (193 £.006) ((N0T+E 4))
(:010) % 0 —6° TYP
GAUGE PLANE — T —
‘ 053 0.152
(:021 .006) 1.10 0.86
- (.043) (.034)
DETAIL “A MAX REF
0.18 -
(:007) ‘
%J i )\ SEATING vy
A PLANE  022-038 ||, 4 0.1016 20,0508
(.009 -.015) 0.65 (.004 £.002)
TYP 0'256 —-— MSOP (MS8) 0213 REV G
R (:0256)
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INr—o

DD Package
10-Lead Plastic DFN (3mm x 3mm)
(Reference LTC DWG # 05-08-1699 Rev C)

e

| e [ g | |y |
U U Lu U 0.70 £0.05
b —
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oo g0 g0s (2 SIDES)
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RER LA

VE—NEHT—I-TVT

+5V

R2 %
2.37k* <

R6
1.47k*

| UNSHIELDED
| TWISTED PAIR |
1 80’ INLENGTH 1
REMOTELY LOCATED < RsensoR
SENSOR $ 3500

Ra1
2.67k*
+

GAGE FACTOR (GF) = 2
R = 3500

1
1
|
OMEGA CORPORATION SGT-1/350-TY43 :
1
1
1

VRIS

IGIKEY P/N 3386-101LF-ND

A

ouT

LT6657-5

st

STRAIN=

ADA4622-1
+

-15V

OPTIOI\EAL DAC + OPAMP FOR OFFSET ADJUST

- DEVICE DEOUPLING CAPS NOT SHOWN BUT REQUIRED
- AMPLIFIER ASSEMBLY LOCATED AWAY FROM THE SENSOR

ALUMINUM ENCLOSURE USED
DIGIKEY P/N 377-2006-ND
2.39mm THICKNESS

Vo

242\ (, 24.%
242K 0.1, 242K |,350046F
"Rz ) (+ R )

G1

OUTPUT DRIFT DUE TO

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|

L WF I
I
I

1/f NOISE = ~2mVpp |

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

* DENOTES THIN FILM RESISTOR
(e.g. SUSUMU RG TYPE) FOR LOW 1/f NOISE :

6370 TAOB

BhERm

WRES EL B

VT

AD8429 &/ A RGHET V7 Vs =36V, Is = 6.7mA. Vos = 50§V, BW = 15MHz, eni = InV/+Hz. eno = 45nV/v/Hz
LTC1100 vuaRry 7Ty 7 Vs = 18V, Is = 2.4mA. Vos = 10§V, BW = 19kHz, 1.9yVp.p(DC~10Hz)

AD8421 &/ A RGHET V7 Vs =36V, Is = 2mA. Vos = 25V, BW = 10MHz. eni = 3nV/vHz. eno = 60nV/vHz
AD8221 {EH B BRI T 7 Vs =36V, Is = 900 A, Vos = 25V, BW = 825kHz. eni = 8nV/vHz. eno = 75nV/v/Hz
LT1167 HEY A Vs =36V, Is = 900 JIA. Vos =401V, BW = IMHz, eni = 7.5nV/vHz. eno = 67nV/+/Hz
AD620 RSB IF T v 7 Vs =36V, Is =900 A, Vos = 50V, BW = IMHz. eni = 9nV/+/Hz. eno = 72nV/vHz
LTC6800 RRIO G 77 Vs =55V, Is = 800 JA, Vos = 1004V, BW = 200kHz, 2.5uVp_p(DC~10Hz)

LTC2053 vaRry7ratEET o7 Vs =11V, Is =750 A, Vos = 10pV, BW = 200kHz. 2.5)Vp.p(DC~10Hz)

LT1168 {EHEEIRI T T Vs =36V.Is = 350A. Vos = 40V, BW = 400kHz. eni = 10nV/+vHz. eno = 165nV/vHz
ARFVT

LTC2057 4VERFY 7 R A7V T Vos =4V, FUZ 1 = 15nV/°C, Ig = 200pA. Is = 900 HA

ADIVIN—=4

LTC2389-18 18 SAR ADC 2.5Msps, SNR:99.8dB, 162.5mW

LTC2369-18 18+ SAR ADC 1.6Msps, SNR:96.5dB, 18mW
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