Ll”t ’ \D LTC2054/LTC2055

TECHNOLOGY Single/Dudl Micropower
Zero-Drift Operational Amplifiers
FEATURES DESCRIPTION
= Supply Current 150pA (Max per Amplifier) The LTC®2054/LTC2055 are low power, low noise, single/
Guaranteed from -40°C to 85°C dual, zero-drift operational amplifiers with an extended
= (Qffset Voltage 3pV (Max, —40°C to 85°C) temperature version (LTC2054MP) that has guaranteed
= Qffset Voltage Drift 30nV/°C (Max, —40°C to 85°C) specifications from —55°C to 150°C. They are available
= Guaranteed Specifications from —55°C to 150°C in TSOT-23 (ThinSOT™) and MS8 packages. For space
(LTC2054MP) limited applications, the LTC2055 is also available in a
= Common Mode Input Range from V™~ to V* - 0.5V 3mm x 3mm x 0.8mm dual fine pitch leadless package
® Qutput Swings Rail-to-Rail (DFN). They operate from a single 2.7V minimum supply
® \/oltage Gain: 1400B (Typ) and support +5V applications. The current consumption
® PSRR and CMRR: 130dB (Typ) is typically 150pA for the LTC2054 and 130pA/amp for
® |nput Bias Current: 1pA (Typ, 25°C) the LTC2055.
= Noise: 1.6uVp-p (0.01Hz to 10Hz Typ) The LTC2054/LTC2055, despite their miniature size, feature
® Supply Operation:

uncompromising DC performance. The maximum input
offset voltage and offset drift are 3.0pV and 30nV/°C over
the —40°Cto85°Cindustrialtemperature range. The almost
zero DC offset and drift are supported with a power supply
rejection ratio (PSRR) and common mode rejection ratio

2.7V to 6V (LTC2054/LTC2055)
2.7V 10 £5.5V (LTC2054HV/LTC2055HV)
® | ow Profile (1Tmm) TSOT-23, MS8 and
3mm x 3mm x 0.8mm DFN Packages

APPLICATIONS (CMRR) of 130dB (typ).

m Thermocouple Amplifiers Theinputcommon mode voltage ranges fromthe negative
m Electronic Scales supply up to typically 0.5V below the positive supply. The
® Medical Instrumentation open-loop gain is typically 140dB. The LTC2054/LTC2055
= Strain Gauge Amplifiers also feature a 1.6pVp.p DC to 10Hz noise and a 500kHz
= High Resolution Data Acquisition gain-bandwidth product.
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LTC2054/LTC2055

ABSOLUTE MAXIMUM RATINGS (ote 1)
Total Supply Voltage (V* to V)

Specified Temperature Range (Note 2)

LTC2054/LTC2095.......cococvevererereeeeee e, 7V LTC2054C/LTC2055C ..o 0°Cto 70°C
LTC2054HV/LTG2055HV......cocvvceecceecee 12V LTC20541/LTG2055.........cvvvnnee -40°C to 85°C
Input Voltage .............cooeeee. (V++0.3V) to (Vg™ - 0.3V) LTC2054H/LTC2055H...........ovvvvivnnneee. ~40°C to 125°C
INPUE CUITENT. .. +10mA LTC2054MP .......oovrivrieiieniiciene —55°C to 150°C
Output Short-Circuit Duration ..............c......... Indefinite ~ Storage Temperature Range.................. —65°C to 150°C
DD Package .......ccccovevevevereeereieerenne, —-65°C t0 125°C
Lead Temperature (Soldering, 10 sec)
TSOT23 and MS8 Packages..............ccccuveeee. 300°C
PIN CONFIGURATION
TOP VIEW
| Oy
TOP VIEW outA 11 k] N TOP VIEW
ouT1 [ 5V VA2 L7f ouTs OUTA 1o 18 v+
ror R I o1
+IN3 [ [ ]4-IN R JEILS— e "V ag 15 +INB
MS8 PACKAGE
SEAD PLASTIOTSOT-23 B-LEAD (3mm « 3mm) PLASTIC DFY S-LEAD PLASTIC MSOP
Tywax = 150°C, 6,4 = 250°C/W UNDER%),\ENI\QE?E\E ITI\I(;I'I\EﬁNALLY Tomax =150°C, 6,4 = 200°C/W
(PCB CONNECTION OPTIONAL)
Tymax = 125°C, 6a = 160°C/W (NOTE 5)

ORDER INFORMATION

LEAD FREE FINISH TAPE AND REEL PART MARKING* | PACKAGE DESCRIPTION SPECIFIED TEMPERATURE RANGE
LTC2054CS5#PBF LTC2054CS5#TRPBF LTAGB 5-Lead Plastic TSOT-23 0°Cto 70°C
LTC2054HVCS5#PBF LTC2054HVCS5#TRPBF LTAGD 5-Lead Plastic TSOT-23 0°Cto 70°C
LTC20541S5#PBF LTC20541S5#TRPBF LTAGB 5-Lead Plastic TSOT-23 -40°C to 85°C
LTC2054HVIS5#PBF LTC2054HVIS5#TRPBF LTAGD 5-Lead Plastic TSOT-23 -40°C to 85°C
LTC2054HS5#PBF LTC2054HS5#TRPBF LTAGB 5-Lead Plastic TSOT-23 -40°C to 125°C
LTC2054HVHS5#PBF LTC2054HVHS5#TRPBF LTAGD 5-Lead Plastic TSOT-23 -40°C to 125°C
LTC2055CDD#PBF LTC2055CDD#TRPBF LBCW 8-Lead (3mm x 3mm) Plastic DFN | 0°C to 70°C
LTC2055HVCDD#PBF LTC2055HVCDD#TRPBF LBCX 8-Lead (3mm x 3mm) Plastic DFN | 0°C to 70°C
LTC20551DD#PBF LTC2055IDD#TRPBF LBCW 8-Lead (3mm x 3mm) Plastic DFN [ -40°C to 85°C
LTC2055HVIDD#PBF LTC2055HVIDD#TRPBF LBCX 8-Lead (3mm x 3mm) Plastic DFN | -40°C to 85°C
LTC2055HDD#PBF LTC2055HDD#TRPBF LBCW 8-Lead (3mm x 3mm) Plastic DFN | -40°C to 125°C
LTC2055HVHDD#PBF LTC2055HVHDD#TRPBF LBCX 8-Lead (3mm x 3mm) Plastic DFN [ -40°C to 125°C
LTC2055CMS8#PBF LTC2054CMS8#TRPBF LTBCR 8-Lead Plastic MSOP 0°Cto 70°C
LTC2055HVCMS8#PBF LTC2055HVCMS8#TRPBF | LTBCT 8-Lead Plastic MSOP 0°Cto 70°C
LTC2055IMS8#PBF LTC2055IMS8#TRPBF LTBCR 8-Lead Plastic MSOP -40°C to 85°C
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LTC20564/LTC2055

ORDER INFORMATION

LEAD FREE FINISH TAPE AND REEL PART MARKING* | PACKAGE DESCRIPTION SPECIFIED TEMPERATURE RANGE
LTC2055HVIMS8#PBF LTC2055HVIMS8#TRPBF | LTBCT 8-Lead Plastic MSOP -40°C to 85°C
LTC2055HMS8#PBF LTC2055HMS8#TRPBF LTBCR 8-Lead Plastic MSOP -40°C to 125°C
LTC2055HVHMS8#PBF LTC2055HVHMS8#TRPBF | LTBCT 8-Lead Plastic MSOP -40°C to 125°C
LTC2054MPS5#PBF LTC2054MPS5#TRPBF LTFFF 5-Lead Plastic TSOT-23 -55°C 0 150°C
LTC2054HVMPS5#PBF LTC2054HVMPS5#TRPBF | LTFFG 5-Lead Plastic TSOT-23 -55°C to 150°C

Consult LTC Marketing for parts specified with wider operating temperature ranges. *The temperature grade is identified by a label on the shipping container.
Consult LTC Marketing for information on non-standard lead based finish parts.

For more information on lead free part marking, go to: http://www.linear.com/leadfree/
For more information on tape and reel specifications, go to: http://www.linear.com/tapeandreel/

GLGCTR'CHL CHHRHCTGI“STKS (LTG2054/LTG2055) The @ denotes the specifications which apply over the

full operating temperature range, otherwise specifications are at T, = 25°C. Vg = 3V, 5V unless otherwise noted. (Note 2)

LTG2054C/LTC2055C
LTC20541/LTC2055I LTC2054H/LTC2055H
SYMBOL |PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX UNITS
Is Supply Gurrent (LTC2054) No Load ® 140 175 140 180 HA
Is Supply Current Per Amplifier No Load ) 130 150 130 155 HA
(LTC2055)
Vos Input Offset Voltage (Note 3) +0.5 +3 +0.5 +3 pv
AVos/AT | Average Input Offset Drift (Note 3) ) 0.02  +0.03 0.02 +0.05 uv/°c
Long-Term Offset Drift 50 50 nV/A/mo
I Input Bias Current (Note 4) +1 +1 pA
) +150 +3000 pA
los Input Offset Current (Note 4) +2 +2 pA
° +300 +700 pA
en Input Noise Voltage Rs =100Q, DC to 1Hz 0.6 0.6 uVp.p
Rs = 1002, DC to 10Hz 1.6 1.6 uVp.p
CMRR Common Mode Rejection Ratio | Vg = GND to V*-0.7V 115 130 115 130 aB
Vg =3V e | 110 110 dB
Vem=GND to V¥ -0.7V 120 130 120 130 dB
Vg =5V e | 115 115 dB
PSRR Power Supply Rejection Ratio Vg=2.7V1o 6V 120 130 120 130 aB
e | 115 115 dB
AvoL Large-Signal Voltage Gain RL =100k, Vg = 3V, Vout = Vs/2 120 135 120 135 aB
e | 115 115 dB
Rp =100k, Vg =5V, Voyr = Vg/2 125 140 125 140 dB
e | 120 120 dB
Vout Output Voltage Swing High RL =5k to GND, Vg = 3V 2.87 2.89 287 289 v
Rp =5k to GND, Vg = 3V ® | 285 2.84 v
R_ =5k to GND, Vg =5V 4.30 483 480 483 v
R =5k to GND, Vg =5V ® | 475 4.70 v
R_ = 100k to GND, Vg = 3V 2.98 2.99 298 299 v
R =100k to GND, Vg =3V ® | 2975 2.97 v
R_ = 100k to GND, Vg =5V 4985 499 4985 499 v
R =100k to GND, Vg =5V ® | 4.980 4.970 v
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LTC2054/LTC2055

ELECTRICAL CHARACTERISTICS (1rc2054/1c2055) The o denotes the specifications which apply over the

full operating temperature range, otherwise specifications are at T, = 25°C. Vg = 3V, 5V unless otherwise noted. (Note 2)

LTC2054C/LTC2055C
LTC20541/LTC2055I LTC2054H/LTC2055H

SYMBOL |PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX UNITS
Vour Output Voltage Swing Low RL =5k to GND, Vg = 3V 2 8 3 8 mV
R =5k to GND, Vg = 3V 10 10 mV
Ri =5k to GND, Vg =5V 2 8 3 8 mV
Ri =5k to GND, Vg = 5V 10 10 mV
R =100k to GND, Vg =3V 2 8 3 8 mV
R =100k to GND, Vg = 3V 10 10 mV
R =100k to GND, Vg =5V 2 8 3 8 mV
R =100k to GND, Vg = 5V 10 10 mV
SR Slew Rate 0.5 0.5 Vs
GBW Gain Bandwidth Product 500 500 kHz
fs Internal Sampling Frequency 1 1 kHz

(LTG2054HV/LTC2055HV) The e denotes the specifications which apply over the full operating temperature range, otherwise

specifications are at T, = 25°C. Vg = £5V unless otherwise noted. (Note 2)
LTC2054HVC/LTC2055HVC

LTC2054HVI/LTC2055HVI | LTC2054HVH/LTC2055HVH
SYMBOL |PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX UNITS
Is Supply Current No Load (LTC2054) 175 210 175 215 pA
Is Supply Current (Per Amplifier) | No Load (LTC2055) 150 180 150 185 HA
Vos Input Offset Voltage (Note 3) 0.5 +9 0.5 +5 pv
AVos/AT | Average Input Offset Drift (Note 3) 0.025 £0.03 0.025 +0.05 pv/ec
Long-Term Offset Drift 50 50 nV/A/mo
Ig Input Bias Current (Note 4) +3 +3 pA
+150 +3000 pA
los Input Offset Current (Note 4) +6 +6 pA
+300 +700 pA
en Input Noise Voltage Rs =100Q, DC to 1Hz 0.6 0.6 uVp.p
Rg =100Q, DC to 10Hz 1.6 1.6 uVp.p
CMRR Common Mode Rejection Ratio | Vg =GND to V*-0.9 120 130 120 130 dB
115 115 dB
PSRR Power Supply Rejection Ratio Vg=2.7Vto 11V 120 130 120 130 dB
115 115 dB
AVOL Large-Signal Voltage Gain RL =100k, Voyt = GND 125 140 125 140 dB
120 120 dB
Vour Maximum Qutput Voltage Swing | Ry = 5k to GND +478  +4.82 +4.78  +4.82 v
R =5k to GND +4.75 +4.70 \
R =100k to GND +498 499 +498 +4.99 V
R =100k to GND +4.975 +4.97 \
SR Slew Rate 05 0.5 Vs
GBW Gain Bandwidth Product 500 500 kHz
fs Internal Sampling Frequency 1 1 kHz
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LTC20564/LTC2055

GLGCT“IC“L CHHRHCTGBISTICS (LTG2054MP) The @ denotes the specifications which apply over the full

operating temperature range, otherwise specifications are at Ty = 25°C. Vg = 3V, 5V unless otherwise noted. (Note 2)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Is Supply Current No Load ) 145 190 HA
Vos Input Offset Voltage (Note 3) ) +10 pv
(Note 3) -55°C to 135°C 8 pv

AVos/AT Average Input Offset Drift (Note 3) ) 0.04 +0.1 pv/°c
Long-Term Offset Drift 50 nVA/mo

Ig Input Bias Current (Note 4) +1 pA
) +12 nA

los Input Offset Current (Note 4) +2 pA
[ +5 nA

en Input Noise Voltage Rs=100Q, DC to 1Hz 0.6 uVp.p
Rs = 1009, DC to 10Hz 1.6 Wp_p

CMRR Common Mode Rejection Ratio Vem=GND to V*-0.7V 115 130 aB
Vg =3V e | 105 aB

Vem =GND to V*-0.7V 120 130 dB

Vg =5V e | 110 dB

PSRR Power Supply Rejection Ratio Vg=2.7V1to 6V 120 130 aB
e | 110 dB

AvoL Large-Signal Voltage Gain Rp =100k, Vs =3V, Voyr = Vg/2 120 135 aB
e | 110 dB

RL =100k, Vs = 5V, Vgyt = Vs/2 125 140 dB

e | 115 dB

Vout Output Voltage Swing High RL =5k to GND, Vg = 3V 287 289 V
RL =5k to GND, Vg = 3V e | 284 V

RL =5k to GND, Vg =5V 480 483 v

Ry =5k to GND, Vg = 5V e | 470 V

RL = 100k to GND, Vg = 3V 298 299 v

Rp =100k to GND, Vg = 3V e | 297 V

RL = 100k to GND, Vg = 5V 4985 499 v

RL =100k to GND, Vg = 5V ® | 4970 V

Vour Output Voltage Swing Low RL =5k to GND, Vg = 3V 3 8 mV
Ry =5k to GND, Vg = 3V ) 10 mV

Rp = 5k to GND, Vg = 5V 3 8 mV

Ry =5k to GND, Vg = 5V ) 10 mV

Rp =100k to GND, Vg = 3V 3 8 mV

Rp =100k to GND, Vg = 3V ) 10 mV

Rp =100k to GND, Vg = 5V 3 8 mV

Rp = 100k to GND, Vg =5V ° 10 mV

SR Slew Rate 0.5 Vs
GBW Gain Bandwidth Product 500 kHz
fs Internal Sampling Frequency 1 kHz
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LTC2054/LTC2055

GLGCT“IC“L CHHRHCTGBISTICS (LTC2054HVMP) The @ denotes the specifications which apply over the full

operating temperature range, otherwise specifications are at T, = 25°C. Vg = +5V unless otherwise noted. (Note 2)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Is Supply Current No Load ) 175 220 pA
Vos Input Offset Voltage (Note 3) ) +10 pv
AVog/AT Average Input Offset Drift (Note 3) ) 0.05 0.1 pv/°c
Long-Term Offset Drift 50 nV/A/mo

Ig Input Bias Current (Note 4) +3 pA
) +12 nA

los Input Offset Current (Note 4) +6 pA
® +5 nA

en Input Noise Voltage Rs=100Q, DC to 1Hz 0.6 uVp_p
Rs = 1002, DC to 10Hz 1.6 uVp.p

CMRR Common Mode Rejection Ratio Vem=GNDtoV*-0.9 120 130 dB
e | 110 dB

PSRR Power Supply Rejection Ratio Vg=2.7Vto 11V 120 130 dB
e | 110 dB

AVOL Large-Signal Voltage Gain Ry =100k, Voyr = GND 125 140 dB
e | 115 dB

Vour Maximum Qutput Voltage Swing Rp = 5k to GND +4.78  +4.82 V
R. = 5k to GND ® | +4.675 v

R =100k to GND +498  +4.99 V

RL =100k to GND ® | +4.965 v

SR Slew Rate 0.5 Vs
GBW Gain Bandwidth Product 500 kHz
fs Internal Sampling Frequency 1 kHz

Note 1: Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device
reliability and lifetime.

Note 2: The LTC2054/LTC2055 are designed, characterized and expected to
meet the extended temperature limits of —40°C and 125°C. The LTC2054C/
LTC2055C/LTC2054HVC/LTC2055HVC are guaranteed to meet the
temperature limits of 0°C and 70°C. The LTC2054I/LTC20551/LTC2054HVI/
LTC2055HV!I are guaranteed to meet temperature limits of —40°C and
85°C. The LTC2054H/LTC2055H and LTC2054HVH/LTC2055HVH are
guaranteed to meet the temperature limits of —40°C and 125°C. The
LTC2054MP/LTC2054HVMP are guaranteed to meet the temperature limits
of -55°C and 150°C.

Note 3: These parameters are guaranteed by design. Thermocouple effects
preclude measurements of these voltage levels during automated testing.
Note 4: Limit is determined by high speed automated test capability. See
Typical Characteristic curves for actual typical performance. For tighter
specifications, please consult Linear Technology Marketing.

Note 5: The 6,5 specified for the DD package is with minimal PCB heat
spreading metal. Using expanded metal area on all layers of a board
reduces this value.
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LTC20564/LTC2055

TYPICAL PERFORMANCE CHARACTERISTICS
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LTC2054/LTC2055

TYPICAL PERFORMANCE CHARACTERISTICS
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LTC20564/LTC2055

TEST CIRCUITS

Electrical Characteristics
Test Circuit
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LTC2054/LTC2055

APPLICATIONS INFORMATION

Clock Feedthrough, Input Bias Current

The LTC2054 and LTC2055 use auto-zeroing circuitry
to achieve an almost zero DC offset over temperature,
common mode voltage, and power supply voltage. The
frequency of the clock used for auto-zeroing is typically
1.0kHz. The term “clock feedthrough” is broadly used to
indicate visibility of this clock frequency in the op amp
output spectrum. There are typically two types of clock
feedthrough in auto-zeroed op amps like the LTC2054/
LTC2055.

Thefirstform of clock feedthroughis caused by the settling
of the internal sampling capacitor and is input referred,;
that is, it is multiplied by the closed loop gain of the op
amp. This form of clock feedthroughis independent of the
magnitude ofthe input source resistance or the magnitude
of the gain setting resistors. The LTC2054/LTC2055 have
an input referred residue clock feedthrough of less then
0.2uVRys at 1.0kHz.

DC to 1Hz Noise

The second form of clock feedthroughis caused by the small
amount of charge injection occurring during the sampling
and holding ofthe opamp’sinput offsetvoltage. The current
spikes are multiplied by the impedance seen at the input
terminals of the op amp, and the resulting voltage spikes
appear at the output multiplied by the closed loop gain
of the op amp. To reduce this form of clock feedthrough,
use smaller valued gain setting resistors and minimize the
source resistance at the input. If the resistance seen at the
inputs is less than 10k<, this form of clock feedthrough
is less than the amount of residue clock feedthrough from
the first form described above.

Placing a capacitor across the feedback resistor reduces
either form of clock feedthrough by limiting the bandwidth
of the closed loop gain.

Input bias current is defined as the DC current into the
input pins of the op amp. The same current spikes that
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LTC20564/LTC2055

APPLICATIONS INFORMATION

cause the second form of clock feedthrough described
above, whenaveraged, dominate the DC input bias current
of the op amp below 70°C.

Attemperaturesabove 70°C, the leakage of the ESD protec-
tion diodes onthe inputs increases the input bias currents
of both inputs in the positive direction, while the current
caused by the charge injection stays relatively constant.
Atelevated temperatures (above 70°C) the leakage current
begins to dominate and both the negative and positive
pins’ input bias currents are in the positive direction (into
the pins).

Extended Common Mode Range

The LTC2054/LTC2055 input stage is designed to allow
nearly rail-to-railinput common mode signals. In addition,
signals that extend beyond the allowed input common
mode range do not cause output phase inversion.

Voltage Follower with Input Exceeding
the Common Mode Range

I_ 2.5V

1« LTC2054/55 — OUTPUT

+ >
+3.75Vp 100k
SINE WAVE -2.5V

- - 20545 F03

Extended Common Mode Range

S NN/
ov
-2V
/ \/ \V/
2V 11 11 [
ov
-2V w—— w——
Ay=1 500us/DIV
Ry = 100k
Vg = £2.5V
Vi = 500Hz 7.5Vp.p ansis s

TYPICAL APPLICATIONS

Simple Differential Bridge Amplifier

5V

LT1790-2.5

1

1uF
=

10kQ

5V

BRIDGE

LTC2054HV D>—&— Ay = 100

20545 TA02

20545fc
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LTC2054/LTC2055
TYPICAL APPLICATIONS

Ground Referred Precision Current Sources

LT1634-1.25 J__l

0 <lgyt < 100pA
(V7) +1.5V < Voyr s -1V

0 < lgyr < 100pA 1 LT1634-1.25
0.2V < Vgyr < (V) - 1.5V =

20545 TA03

Instrumentation Amplifier with 100V Common Mode Input Voltage

M
—ANN\——
1k 6
—\\W\—
7

— Vour

5

OUTPUT OFFSET <3mV

FOR 0.1% RESISTORS, CMRR = 54dB 20545 TAO

Gain of 1001 Single Supply Instrumentation Amplifier

C1
0.1pF
|
M
R4 1M
< b
R3
1k 6
7
— Vour
5
+VN
OUTPUT DC OFFSET < 6mV
FOR 0.1% RESISTORS, CMRR = 54dB 20545 TAOS

20545fc
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LTC20564/LTC2055

PACKAGE DESCRIPTION

DD Package

8-Lead Plastic DFN (3mm x 3mm)

(Reference LTC DWG # 05-08-1698 Rev C)

Y
7u uiu ui 0.70+0.05
|

v

3.5+0.05 T 1.65+0.05
2.10£0.05 (2 SIDES)

|
l \ ! J
Mmoo
| (L= == |
0.25+0.05 ‘«
> «—0.50
BSC

[<— 2.38 £0.05 —>

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

R=0.125 0.40+0.10

R

(4 SIDES) (2 SIDES)

| 3.00+0.10 165010 L |

[
PIN 1 |
TOP MARK |
notes) | O |
I
0.200 REF 0.75 £0.05
e TS UL W N P
t 4
NOTE:

1. DRAWING TO BE MADE A JEDEC PACKAGE OUTLINE M0-229 VARIATION OF (WEED-1)

2. DRAWING NOT TO SCALE
3. ALL DIMENSIONS ARE IN MILLIMETERS

1

|
NAOMO

(DDB) DFN 0509 REV €

<—2.38£0.10 4"

4 ‘ ‘ ‘ 1
0.25+0.05 -
—> <—0.50 BSC

BOTTOM VIEW—EXPOSED PAD

4. DIMENSIONS OF EXPOSED PAD ON BOTTOM OF PACKAGE DO NOT INCLUDE
MOLD FLASH. MOLD FLASH, IF PRESENT, SHALL NOT EXCEED 0.15mm ON ANY SIDE

5. EXPOSED PAD SHALL BE SOLDER PLATED

6. SHADED AREA IS ONLY A REFERENCE FOR PIN 1 LOCATION

ON TOP AND BOTTOM OF PACKAGE

20545fc
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LTC2054/LTC2055

PACKAGE DESCRIPTION

MS8 Package
8-Lead Plastic MSOP

(Reference LTC DWG # 05-08-1660 Rev F)

0.889 = 0.127
035 = .005)
(5232 3. 20 3.45
i 126 — 136)
7|:| |:| 3.00 = 0.102 ‘
0420038 | 065 (118 = .004) 0.52
(0165 = .0015) (0256 (NOTE 3) (:0205)
TYP BSC REF
RECOMMENDED SOLDER PAD LAYOUT
3.00 = 0.102
4.90 = 0.152 3.00+0.102
DETAIL “A” TeE s (118 = .004)
0.254 (-193 =.006) (NOTE 4)
Oio 0°-6°TYP
GAUGE PLANE — ¥ — M
} . ‘6%53 £0.152
(021 = .006) 110 0.86
o (043) (034)
DETAIL “A 1A e
0.18
SEATING vy
%J \\\' PLANE 0.22 - 0.38 t
A 20-038 || 0.1016 + 0.0508
(009-015) - (004 = 002)
TYP (02756) |- MSOP (MS8) 0307 REV F
NOTE: 025

1. DIMENSIONS IN MILLIMETER/(INCH)
2. DRAWING NOT TO SCALE
3. DIMENSION DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.

MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.152mm (.006") PER SIDE
4. DIMENSION DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS.

INTERLEAD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.152mm (.006") PER SIDE
5. LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING) SHALL BE 0.102mm (.004") MAX

20545fc

LY N
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LTC20564/LTC2055

PACKAGE DESCRIPTION

85 Package
5-Lead Plastic TSOT-23
(Reference LTC DWG # 05-08-1635)

0.62 0.95
2.90 BSC
MAX REF -
»‘ ‘4— N (NOTE 4)
< |+ 122 Rer
1.50-1.75
3.85 MAX 2.62 REF -+ 1.4 MIN 2.80 BSC (NOTE 4) A S
|
l |

100 . T

RECOMMENDED SOLDER PAD LAYOUT

0.95BSC J<—> %‘ ‘ < 030-045TYP

PER IPC CALCULATOR 5PLCS (NOTE 3)
0.80-0.90 |
0.20 BSC % A
: 0.01-0.10
¢ 1.00 MAX
DATUM ‘A | ¢
v =
»‘ -«— (.30 - 0.50 REF 009020 ‘ 1.90 BSC
NOTE: (NOTE 3) 5 TS0T-23 0302 REV B
1. DIMENSIONS ARE IN MILLIMETERS
2. DRAWING NOT TO SCALE
3. DIMENSIONS ARE INCLUSIVE OF PLATING
4. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH AND METAL BURR
5. MOLD FLASH SHALL NOT EXCEED 0.254mm
6. JEDEC PACKAGE REFERENCE IS MO-193
20545fc
Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
‘ ' LlnEAQ However, no responsibility is assumed for its use. Linear Technology Corporation makes no representa-
TECHNOLOGY tion that the interconnection of its circuits as described herein will not infringe on existing patent rights.



LTC2054/LTC2055

TYPICAL APPLICATIONS

Low Power, Bidirectional 60V Precision Hi Side Current Sense

POSITIVE SENSE
10mQ

AAA

1N4686 s
3.9V,

10pF

ON 5V
oFFov— MPSA42 —

35.7k

Precision Low Drift Integrator

OPEN
t=1p

S1 10
—0~ o—A—

10pF

—

-5V 20545 TAOT

T

Is [

—'VVv

+

LTC1754-5

-
‘ BAT54 VsEnSE
1 P o

3 PRECISION
1000 BIDIRECTIONAL
oAuF 3, 5  GAINOF125
2 4 6 ——h1 .
10pF LTC2054
14F
’ | 000 4f 0.1pF

33Q

VW I/ 2 |
| 12.4k

AAA

—\WV

| 2

|7
1[ve vt ]s

2N5401
Vout =25V
POWER SUPPLY PRECISION 5 +1000" Vsense
(NOTE: POSITIVE BIDIRECTIONAL LT1787HY
CURRENT SENSE HIGH VOLTAGE |
INCLUDES CIRCUIT LEVEL SHIFT 4.7F
SUPPLY CURRENT) AND GAIN OF 8 i 25V REF
K

t V(1)

t 10sec °

= 20545 TAOS

Ultra-Precision, Wide Dynamic Range
10Hz Bandwidth Photodiode Amplifier

100k
MV
0.15pF
——
GAIN = 0.1V/pA
~10pA RESOLUTION
50pA FULL SCALE 1k 4
*— W\

ANY ==

PHOTODIODE /"f 3

2k

0.01pF

"= 20545TA08

RELATED PARTS

PART NUMBER DESCRIPTION COMMENTS
LTC1049 Low Power Zero-Drift Op Amp Low Supply Current 200pA
LTC1050 Precision Zero-Drift Op Amp Single Supply Operation 4.75V to 16V, Noise Tested and Guaranteed
LTC1051/LTC1053 | Precision Zero-Drift Op Amp Dual/Quad Version of the LTC1050
LTC1150 +15V Zero-Drift Op Amp High Voltage Operation 18V
LTC1152 Rail-to-Rail Input and Output Zero-Drift Op Amp Single Zero-Drift Op Amp with Rail-to-Rail Input and Output and Shutdown
LT1677 Low Noise Rail-to-Rail Input and Output Vs =90pV, Vg = 2.7V to 44V
Precision Op Amp
LT1884/LT1885 Rail-to-Rail Output Precision Op Amp Vos = 50pV, Ig = 400pA, Vg = 2.7V to 40V
LTC2050 Zero-Drift Op Amp Enhanced Output Drive Capability
LTC2051/LTC2052 | Dual/Quad Zero-Drift Op Amp Dual/Quad Version of the LTC2050 in MS8/GN16 Package
LTC2053 Zero-Drift Instrumentation Amp Rail-to-Rail Input

20545fc
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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