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LT6003/LT16004/LT6005

TR AKTEN  (Note 1)

LEEEENT~V) o,

............................... 18V REEESHE (Note 4)

D= 1/ N = ) o <O 18V LT6003C. LT6004C. LT6005C...........covvrrererenneen 0'C~70°C
ABNBENZTEIBME) oo qv LT6003I, LT60041, LT6005I .......cveveveerrrenne. —-40°C~85C
AT T BB T e 10mA LT6003H., LT6004H, LT6005H..............cocnr.... —-40°C~125°C
A EEAEIERET (NOE 2) oo HEEARR  BEAEDEE
EEREEEE (Note 3) DEN/ YT =3 e 125°C
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LT6003/LT16004/LT6005

FoxlEeR

m7YU—Hx T—=77YRIY= BEY—F2J* Nyr—y BRI
LT6003CDC#PBF LT6003CDC#TRPBF LCKF 4-Lead (2mm x 2mm) Plastic DFN 0°Cto 70°C
LT6003IDC#PBF LT6003IDC#TRPBF LCKF 4-Lead (2mm x 2mm) Plastic DFN -40°C to 85°C
LT6003HDC#PBF LT6003HDC#TRPBF LCKF 4-Lead (2mm x 2mm) Plastic DFN -40°C to 125°C
LT6003CS5#PBF LT6003CS5#TRPBF LTCKG 5-Lead Plastic TSOT-23 0°Cto 70°C
LT60031S5#PBF LT60031S5#TRPBF LTCKG 5-Lead Plastic TSOT-23 -40°C to 85°C
LT6003HS5#PBF LT6003HS5#TRPBF LTCKG 5-Lead Plastic TSOT-23 -40°C to 125°C
LT6004CDD#PBF LT6004CDD#TRPBF LCCB 8-Lead (3mm x 3mm) Plastic DFN 0°Cto 70°C
LT60041DD#PBF LT6004IDD#TRPBF LCCB 8-Lead (3mm x 3mm) Plastic DFN -40°C to 85°C
LT6004HDD#PBF LT6004HDD#TRPBF LCCB 8-Lead (3mm x 3mm) Plastic DFN -40°C to 125°C
LT6004CMS8#PBF LT6004CMS8#TRPBF LTCBZ 8-Lead Plastic MSOP 0°Cto 70°C
LT6004IMS8#PBF LT6004IMS8#TRPBF LTCBZ 8-Lead Plastic MSOP -40°C to 85°C
LT6004HMS8#PBF LT6004HMS8#TRPBF LTCBZ 8-Lead Plastic MSOP -40°C to 125°C
LT6005CDHC#PBF LT6005CDHC#TRPBF 6005 16-Lead (5Smm x 3mm) Plastic DFN 0°Cto 70°C
LT6005/DHC#PBF LT6005/DHC#TRPBF 6005 16-Lead (5mm x 3mm) Plastic DFN -40°C to 85°C
LT6005HDHC#PBF LT6005HDHC#TRPBF 6005 16-Lead (5mm x 3mm) Plastic DFN -40°C to 125°C
LT6005CGN#PBF LT6005CGN#TRPBF 6005 16-Lead Plastic TSSOP 0°C to 70°C
LT6005IGN#PBF LT6005/GN#TRPBF 6005I 16-Lead Plastic TSSOP -40°C to 85°C
LT6005HGN#PBF LT6005HGN#TRPBF 6005H 16-Lead Plastic TSSOP -40°C to 125°C

SEICAVEIERESF TREINDT/\A RCDOWTIE B F 3 REBEICBBVEDEL LS,
FIEREDIAR—Z RO R B OFMICDONTIE, BertF folF I REBIE ICH WSS,

AT — R OB BT —F 2T OEMIC D WTIE, hitp:/www.linear-tech.co.jp/leadfree/ % T B2 E W,
F—77 > RY—)LOAREDERIC D ULNTI, hitp://www.linear-tech.co.jp/tapeandreel/ & S E 12U\,

SREVL—REHFEROIYTFOINILTHIESNES,

FEEYFME  (LT60030/1, LT6004C/1. LTE005C/1)

oI L EMERESHE DR BMEZEMRT 3, FNLUIT) = 25°CTDIEEEE MR WVERD Vs = 1.8V, 0V, Ve = 0.5V; Vs = 5V, 0V, Ve = 2.5V,
Vout = BIREBED12.RLUXT TV RICERENTWS,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage LT6003S5, LT6004MS8 175 500 uv
0°C<Tp<70°C ) 725 pv
—-40°C < Tp < 85°C ) 950 pv
LT6005GN 190 650 uv
0°C<Tp<70°C ) 925 pv
—-40°C < Ty < 85°C ° 115 mV
LT6004DD, LT6005DHC 290 850 uv
0°C<Tp<70°C ) 1.15 mV
—-40°C < Ty < 85°C ° 1.4 mV
LT6003DC 290 950 uv
0°C<Tp<70°C ) 1.3 mV
—-40°C < Ty < 85°C ) 16 mV
AVos/AT | Input Offset Voltage Drift (Note 5) S5, MS8, GN () 2 5 pv/ec
DC, DD, DHC ® 2 7 uv/eC
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LT6003/LT16004/LT6005

ES B (LT6003C/1, LT6004C/1, LT6005C/1)

oI ENMEREHEDRBMEZENRT 3. FNLUIMITy = 25°CTODIEETTHMARVERED Vs = 1.8V, 0V, Vg = 0.5V; Vs = 5V, 0V, Vg = 2.5V,
Vour = EREBED12.RUSTFVRICERETNTWS,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
I Input Bias Current (Note 7) Vem =0.3V,0°C < Tp<70°C () 5 90 pA
Vem =Vt —0.3V,0°C < Tp < 70°C ) 40 140 pA
Vem = 0.3V, -40°C < Tp < 85°C ) 5 120 pA
Vem = V= 0.3V, -40°C < Ty < 85°C ) 40 170 pA
Vem =0V () 0.13 1.4 nA
los Input Offset Current (Note 7) Vem = 0.3V () 5 80 pA
Vem =Vt -0.3V ) 7 80 pA
Vem =0V ([ ] 5 100 pA
Input Noise Voltage 0.1Hz to 10Hz 3 uVp-p
en Input Noise Voltage Density f=100Hz 325 nV/AHz
in Input Noise Current Density f=100Hz 12 fANHz
Rin Input Resistance Differential 10 GQ
Common Mode 2000 GQ
Cin Input Capacitance 6 pF
CMRR Common Mode Rejection Ratio Vg=1.8V
(Note 7) Vem =0Vto 0.7V ) 73 100 dB
Veom = 0V to 1.8V, S5, MS8, GN ) 63 80 aB
Vem = 0V to 1.8V, DC, DD, DHC ) 60 78 dB
Vg =5V
Vem =0V to 3.9V ) 88 115 dB
Vem = 0V to 5V, S5, MS8, GN ) 72 90 dB
Vem = 0V to 5V, DC, DD, DHC ) 69 86 dB
Input Offset Voltage Shift (Note 7) Vem=0Vio V¥t =11V ) 7 155 pv
Veom = 0V to V*, S5, MS8, GN ) 0.16 1.3 mV
Vem = 0V to V*, DG, DD, DHC ) 0.23 1.8 mV
Input Voltage Range Guaranteed by CMRR () 0 v+ V
PSRR Power Supply Rejection Ratio Vg =1.6Vto 6V, Vgy = 0.5V, 0°C < Ty < 70°C () 80 9 dB
Vg =1.7V to 6V, Vg = 0.5V, -40°C < Tp < 85°C ) 78 95 dB
Minimum Supply Voltage Guaranteed by PSRR, 0°C < Ty < 70°C () 1.6 V
-40°C < Tp < 85°C ) 1.7 Vv
AvoL Large Signal Voltage Gain Vg=1.8V 25 150 V/mV
(Note 7) RL = 20kQ, Vgut = 0.25V to 1.25V ) 15 V/mV
Vg =5V 100 500 V/mV
RL = 20kQ, Vgyr = 0.25V t0 4.25V ) 60 V/mV
VoL Output Swing Low (Notes 6, 8) No Load ) 15 50 mV
Isink = 100pA ) 110 240 mV
Vou Output Swing High (Notes 6, 9) No Load () 45 100 mV
Isource = 100pA () 200 350 mV
Isc Short Circuit Current (Note 8) Short to GND 2 5 mA
0°C <Tp<70°C ) 1.5 mA
-40°C < Ty < 85°C ) 0.5 mA
Short to V'* 2 7 mA
0°C<Tp<70°C () 1.5 mA
—40°C < Tp < 85°C ) 0.5 mA
Is Supply Current per Amplifier Vg=1.8V 0.85 1 pA
0°C<Tp<70°C ) 1.4 pA
-40°C < Tp < 85°C ) 1.6 pA
Vg =5V 1 1.2 HA
0°C<Tp<70°C ) 1.6 HA
-40°C < Ty < 85°C ) 1.9 pA
600345fc
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LT6003/LT16004/LT6005

ESEYFME  (Lt6003C/1, LT6004C/1, LTE005C/1)

oI EMERESHFE DR BMEZEMRT 3, FNLUITy = 25°CTDIEEEE MR WVERD Vs = 1.8V, 0V, Ve = 0.5V; Vs = 5V, 0V, Ve = 2.5V,
Vour = EBREED12.RUST FVRICEREINTWS,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
GBW Gain Bandwidth Product f=100Hz 2 kHz
SR Slew Rate (Note 11) Ay=-1,Rp=Rg = 1MQ 0.55 0.8 V/ms
0°C<Tp<70°C ) 0.4 V/ms
—-40°C < Tp < 85°C ) 0.2 V/ms
FPBW Full Power Bandwidth Vout = 1.5Vp-p (Note 10) 170 Hz
(LT6003H, LT6004H. LT6005H) @(3-40°C < Tp < 125°COL IR EREFE DR IBIEZ BEKT Do FELHEVERD Vs = 1.8V, 0V,
Vem = 0.5V; Vs = 5V, 0V, Vem = 2.5V, Vour = BIREBED1/2.RLIFT FV RICEHRINTWS,
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage LT6003S5, LT6004MS8 ® 1.5 mV
LT6005GN ) 1.7 mV
LT6004DD, LT6005DHC ® 1.9 mvV
LT6003DC 2.1 mvV
AVos/AT | Input Offset Voltage Drift (Note 5) S5, MS8, GN ) 2 6 pv/ec
DC, DD, DHC ) 3 8 uv/eG
lg Input Bias Current (Note 7) LT6003, Vg = 0.3V, V+ - 0.3V ® 6 nA
LT6004, LT6005, Vg = 0.3V, V- 0.3V ) 12 nA
los Input Offset Current (Note 7) LT6003, Ve = 0.3V, V- 0.3V ) 2 nA
LT6004, LT6005, Vg = 0.3V, V+ - 0.3V ) 4 nA
CMRR Common Mode Rejection Ratio Vg=1.8V
(Note 7) Vem=0.3V1t0 0.7V ) 67 dB
Vem = 0.3V o 1.5V, S5, MS8, GN ) 57 dB
Vew = 0.3Vto 1.5V, DC, DD, DHC ) 55 dB
Vg =5V
Vem = 0.3V 10 3.9V ) 86 dB
Vem = 0.3V 1o 4.7V, S5, MS8, GN ) 68 dB
Vem = 0.3V 10 4.7V, DC, DD, DHC ) 66 dB
Input Offset Voltage Shift (Note 7) Vem=03Vio V¥ -1.1V ® 180 pv
Vem = 0.3V to V+ - 0.3V, S5, MS8, GN ® 1.7 mvV
Vem = 0.3V to V- 0.3V, DC, DD, DHC ) 2.2 mvV
Input Voltage Range Guaranteed by CMRR ® 0.3 Vt-0.3V \
PSRR Power Supply Rejection Ratio Vg=1.7V1to6Y, Vg = 0.5V ® 76 dB
Minimum Supply Guaranteed by PSRR ® 1.7 v
AyoL Large Signal Voltage Gain (Note 7) Vg =1.8V, Rl = 20kQ, Vgyr = 0.4V to 1.25V ° 4 V/mV
Vs =5V, Rl = 20kQ, Vgyr = 0.4V t0 4.25V ) 20 V/mV
VoL Output Swing Low (Notes 6, 8) No Load ) 60 mV
Isink = 100pA ) 275 mV
Vou Output Swing High (Notes 6, 9) No Load ) 120 mV
Isource = 100pA [ 400 mV
Isc Short Circuit Current (Note 8) Short to GND [ 0.5 mA
Short to V* () 05 mA
Is Supply Current per Amplifier Vg=1.8V () 2.2 HA
Vg =5V ) 2.5 HA
SR Slew Rate (Note 11) Ay=-1,Rr=Rg = TMQ ° 0.2 V/ms
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LT6003/LT16004/LT6005

ES Y (Lr6003C/1, LT6004C/1, LTG005C/1)
oI 2 EEREHE DRIREZERKRT 5. ZNLUIMNETr = 25 CTDIE SELHRVIBRD Vs = +8V, Vew = Vour = BIREED1/2,

RUITZVRICERINTWS,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage LT6003S5, LT6004MS8 185 600 pv
0°C<Tp<70°C ) 825 pv

—-40°C < Tp < 85°C ) 1.05 mV

LT6005GN 200 750 pv

0°C<Tp<70°C ) 1.05 mV

—-40°C < Tp < 85°C ) 1.25 mV

LT6004DD, LT6005DHC 300 950 pv

0°C<Tp<70°C ) 1.25 mV

—40°C < Tp < 85°C ) 15 mV

LT6003DC 0.3 1.05 mV

0°C<Tp<70°C ) 1.4 mV

—-40°C < Tp < 85°C ) 1.65 mV

AVos/AT | Input Offset Voltage Drift (Note 5) S5, MS8, GN () 2 5 pv/eG
DC, DD, DHC ) 2 7 pv/ec

I Input Bias Current 0°C <Tp<70°C () 7 100 pA
-40°C < Ty < 85°C ) 7 150 pA

los Input Offset Current () 7 90 pA
Input Noise Voltage 0.1Hz to 10Hz 3 pVp.p

en Input Noise Voltage Density f=100Hz 325 nVAHz
in Input Noise Current Density f=100Hz 12 fANHz
Rin Input Resistance Differential 10 GQ
Common Mode 2000 GQ

Cin Input Capacitance 6 pF
CMRR Common Mode Rejection Ratio Vom = -8V 10 6.9V () 92 120 aB
Veom = -8V to 8V, S5, MS8, GN ) 82 100 dB

Vem = -8V to 8V, DC, DD, DHC ) 78 96 dB

Input Offset Voltage Shift Vom = -8V 10 6.9V () 15 375 pv

Veom = -8V to 8V, S5, MS8, GN ) 0.16 1.3 mV

Vem = -8V to 8V, DC, DD, DHC ) 0.25 2 mV

Input Voltage Range Guaranteed by CMRR [ -8 V

PSRR Power Supply Rejection Ratio Vg =+1.1V10 28V ® 86 105 aB
AvoL Large Signal Voltage Gain Rp = 100k, Voyr =-7.3V t0 7.3V 350 V/mV
VoL Output Swing Low (Notes 6, 8) No Load ) 10 50 mV
Isink = 100pA ) 105 240 mV

VoH Output Swing High (Notes 6, 9) No Load () 50 120 mV
Isource = 100pA ® 195 350 mV

Isc Short Circuit Current Short to GND 4 9 mA
0°C<Tp<70°C ) 3 mA

-40°C < Ty < 85°C ) 1 mA

Is Supply Gurrent per Amplifier 1.25 1.5 pA
0°C<Tp<70°C ) 1.9 pA

-40°C < Ty < 85°C ) 2.2 HA

GBW Gain Bandwidth Product f=100Hz 3 kHz
SR Slew Rate (Note 11) Ay=-1,Rr=Rg = 1MQ 0.55 1.3 V/ms
0°C<Tp<70°C ) 0.4 V/ms

-40°C < Tp < 85°C o 0.2 V/ms

FPBW Full Power Bandwidth Vout = 14Vp.p (Note 10) 30 Hz
600345fc
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LT6003/LT16004/LT6005

TSI (LT6003H. LT6004H, LT6005H)

0[3—40°C < Ty < 125CO2HEREFEFEDRIRIEZTIRYT 5. EELHEVERD . Vs = £8V. Vem = Vour = BIREED1/2,

RUZTZVRICERINTWS,

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage LT6003S5, LT6004MS8 ) 1.6 mV
LT6005GN ) 1.8 mV

LT6004DD, LT6005DHC ) 2 mV

LT6003DC ) 2.2 mV

AVos/AT | Input Offset Voltage Drift (Note 5) S5, MS8, GN ® 2 6 pv/eC
DC, DD, DHC ) 3 8 uv/eG

Ig Input Bias Current LT6003 () 6 nA
LT6004, LT6005 ) 12 nA

los Input Offset Current LT6003 [ 2 nA
LT6004, LT6005 ) 4 nA

CMRR Common Mode Rejection Ratio Vem =-7.7V10 6.9V ) 90 dB
Vem =—7.7V to 7.7V, S5, MS8, GN ) 78 dB

Vem =-7.7V to 7.7V, DC, DD, DHC ) 76 aB

Input Offset Voltage Shift Vem =-7.7V10 6.9V ) 460 uv

Vem =—7.7V to 7.7V, S5, MS8, GN ) 1.9 mV

Vem =-7.7V to 7.7V, DC, DD, DHC ) 2.5 mV

Input Voltage Range Guaranteed by CMRR () 1.7 7.7 \

PSRR Power Supply Rejection Ratio Vg =+1.1V10 £8V () 84 dB
VoL Output Swing Low (Notes 6, 8) No Load ® 60 mV
Isink = 100pA ) 275 mV

Vou Output Swing High (Note 6) No Load () 140 mV
Isource = 100pA [ 400 mV

Isc Short Circuit Current Short to GND ) 1 mA
Is Supply Current per Amplifier () 3 HA
SR Slew Rate (Note 11) Ay=-1,Rr=Rg = TMQ ° 0.2 V/ms

Note 1: i8I RAEIRISZNERZ B LT/ RITKFGEHNREE 5 25N $H DB, &
Fe AN BRAERRENREBFR S TN\ ROEEEEEFRICBLEESZBNDS
%o

Note 2: BESERRE ZHEN FARERUTICHIZZHIcE— bV IDNRERIGED $H D
NIFBREELAERLTVWET Y T DHIC LS. DC. DDELVDHC/ Ny T —I TRES NS
0yal, PCBOER/N\RDBVLEIA LS EDIZETH o IR— DI NTDETHEVALILETE
ZERYT 3L OB T %,

Note 3:LT6003C/LT6004C/LT6005C 35 & UPLT60031/LT60041/LT60051 (& —40°C~85°C DR #EEH
THEET DT EAMREES N TEH D, LT6003H/LT6004H/LT6005H & —40°C~125° COEIEREE
HETEETDENMRIESNTNS,

Note 4:LT6003C/LT6004C/LT6005CIE, 0°C~70°CDIREH FE THREMARICER I 5 EAMR
FEENTED ., —40°C~85 COREHE TIHREMIRICEA T DL SICERETS N FFIED M
SINTHED HREARICES T 2EFRENID . INSDRETRTANENBRNL. QAY
27T BTN, LT60031/LT60041/LT60051 i, —40°C~85°C i A #5EH TIEREMARIC
BEY S EHMRIES N TEH D, LT6003H/LT6004H/LT6005H &, —40°C~125"COIRE & T
MREARICES T2 IEMMRIESNT WS,

Note 5: 2D/ STX—FICH L TE 2HTAMIEBS RN,
Note 6: HABEEREFEAEBRL —ILETRES NS,
Note 7: U Sy MERVs = 5V TOT A EDIEBIC K DIREEEN TV 2,
Note 8: U3 MEIFVs = 1.8VTDTFRAMEDIBBICEDRIESN TS,
Note 9:J S MBS = +8VTDT A M EDIRBICLDRIES N T WD,
Note 10: 7)L/ ST —HIgEIG R )L—L— M S5 EENS:
FPBW = SR/nVp-p
Note 11:Vs = 1.8V, Vout = 0.4V~14VESICRIE SN fe R L—L — M fER LT Vs = 5V, Vour =

IV~4VEFDR)L—L — b &Vs = 8V, Vour = —5V~5VEFD L — L — M BEBRICE > T
REEY %o
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LT6003/LT16004/LT6005
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MODEL 40X(2)
OXYGEN SENSOR b— VT = 500mV
BURNS 100pA IN AIR o0 INAIR
- 0,
(-21%02) , o 0 (DURING READ PHASE)

GAIN =-50

1000 i . Vg = 5pV TYPICAL (INPUT REFERRED), AVERAGED
+ IsuppLy = 3pA
VsuppLy = 0.9V TO 2.7V
= | )\ S1, 52: FAIRCHILD FSA1157 (NC)
OXYGEN SENSOR Vs e READ S3:  FAIRCHILD FSA1156 (NO)

NULL Vs~ CONNECT SWITCH GND PINS TO Vg~
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