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TDSEMIC

Zero-Drift,Micro-Power1.5MHz,RRIOOperationalAmplifiers
General Description

The AD855x family of amplifiers provides input offset voltage correction for very low
offset and drift through the use of patented fast step response chopper stabilized
techniques. This method constantly measures and compensates the input offset
,.eliminating drift over time and temperature and the effect of 1/f noise. This desig
n breakthrough allows the combination of a gain bandwidth product of 1.5 MHz and a hig
hslew rate of 1.2 V/us, while only drawing 125 pA supply current. These devices are uni
tygain stable and have good Power Supply Rejection Ratio (PSRR) and Common Mo
de Rejection Ratio (CMRR).

The AD855x series are perfectly suited for applications that require precision
amplification of low level signals, in which error sources cannot be tolerated, even in
which high bandwidth and fast transition are needed. The rail-to-rail input and output
swings make both high-side and low-side sensing easy. The AD855x series can operat

e with a single supply voltage as low as 1.8 V for 2-cell battery applications.

The AD855x op-amps have enhanced EMI protection to minimize any electromagnetic
interference from external sources, and have high electro-static discharge (ESD)
protection (5-kV HBM). All models are specified over the extended industrial temperature

range of -40 °C to +125 °C.

Features and Benefits

H High DC Precision:
— &8 pV (maximum) Vyg with a Drift of 40 nV/°C (maximum)
— Ay 112 dB (minimum, Vpp = 5.5V)
— PSRR: 112 dB (minimum, Vg = 5.5V)
— CMRR: 112 dB (minimum, Vpp = 5.5V)
— V,: 0.45 uVpp (typical, f = 0.1to 10 Hz)

B 1.5 MHz Bandwidth and 1.2 V/us Slew Rate

B Settling Time to 0.1% with 1V Step: 1.2 ps

B Overload Recovery Time to 0.1%: 35 us

B Micro-Power 125 pA per Amplifier and 1.8 V to 5.5 V Wide Supply Voltage Range

B Operating Temperature Range: -40°C to +125°C
Applications

B Precision current sensing

B Resistor thermal detectors

B Temperature, position and pressure sensors

E Medical equipment

B Electronic scales

B Strain gage amplifiers

B Thermocouple amplifiers

B Driving A/D Converters

Pin Configurations (Top View)
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TDSEMIC

Zero-Drift,Micro-Power1.5MHz,RRIOOperationalAmplifiers
Pin Description

Symbol Description Symbol Description

-IN Inverting input of the amplifier. -Vg Negative (lowest) power supply.
+IN Non-inverting input of the amplifier. out Amplifier output.

+Vs Positive (highest) power supply. NC No internal connection.

Ordering Information

gue | Fodewe | Peere | cuwn | O
AD8551XT5/R6 S0T23-5L 3000 Green (RoHS & no Sb/Br) -40°C to +125°C 851
AD8551XS8/R SOIC-8L 4000 Green (RoHS & no Sb/Br) -40°C to +125°C 851X
AD8552XF8/Ré DFN2x2-8L 3 000 Green (RoHS & no Sb/Br) -40°C to +125°C 852
AD8552XS8/R8 SOIC-8L 4000 Green (RoHS & no Sb/Br) -40°C to +125°C 852 X

(1) EcoClass-Theplannedeco-friendlyclassification:Pb-Free(RoHS)orGreen(RoHS&HalogenFree).

Limiting Value
InaccordancewiththeAbsoluteMaximumRatingSystem(IEC60134).

Supply Voltage, Vs, to Vs- 100V

Signal Input Terminals: Voltage, Current Vs-- 05VtoVs, + 05V, =20 mA

Output Short-Circuit Continuous

Storage Temperature Range, T, -65 °C to +150 °C

Junction Temperature, T, 150 °C

Lead Temperature Range (Soldering 10 sec) 260 °C

ESD Rating

Parameter ltem Value Unit
Human body model (HBM), per MIL-STD-883J / Method 3015.9 +5 000

Electrostatic

Discharge Voltage Charged device model (CDM), per ESDA/JEDEC JS-002-2014 +2 000 '

Machine model (MM), per JESD22-A115C +250

(1)JEDECdocumentJEP155statesthat500-VHBMallowssafemanufacturingwithastandard ESDcontrolprocess.
(2) JEDECdocumentJEP157statesthat250-VCDMallowssafemanufacturingwithastandardESDcontrolprocess.
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TDSIEMIC

AD8551-TD

Zero-Drift,Micro-Powerl1.5MHz,RRIOOperationalAmplifiers
Electrical Characteristics

Vg=5.0V,Ty=+25 °C, Vou = Vs/2, Vo =Vs/2, andR, = 10k QconnectedtoVs/2, unlessotherwisenoted.
Boldfacelimitsapplyoverthespecifiedtemperaturerange, T, = -40to+125 C.

Parameter Conditions
OFFSETVOLTAGE
Vos Input offset voltage +2 +8 nv
Vos TC  Offset voltage drift T, = -40 to +125 °C +5 +40 nV/°C
BEHR Power supply Vs =20to 55V, Vem < Vs, - 2V 12 126 dB
rejection ratio T, = -40 to +125 °C 106
INPUT BIAS CURRENT
+70
Is Input bias current T, = +85°C +150 pA
Ty = +125°C +700
los Input offset current +100 pA
NOISE
v, Input voltage noise LAY ~ MVe-p
f=0.1to10 Hz 0.45
. = 15
. Lne;:]L;tit\;oltage noise : : :Uk:*;lz > VN Hz
L Idne;:]ustit(;lurrent noise f =1 KHz 10 tAN Hz
INPUTVOLTAGE
Veu Egl’t*;’;: ';;’:;ede Vs--0.1 Vs.+0.1 v
Vg=55V,Vyy=-01t0 55V 12 130
- Common-mode Vem = 0t0 5.3V, T, = -40 to +125 °C 106 "
rejection ratio Vg =20V,Vey=-01t0 2.0V 102 122
Vem = 0t0 1.8V, Ty = -40 to +125 °C 96
INPUTIMPEDANCE
Rin Input resistance 100 GO
Cin Input capacitance Differential = pF
Common mode 3.5
OPEN-LOOP GAIN
R_=20 kQ,Vy=0.05t0 3.5V 12 132
Ao Open-loop voltage Tp =-40 to +125 °C 106 dB
gain R .=2kQ,Vy=015t0 35V 101 120
T =-40 to +125 °C 95
FREQUENCYRESPONSE
GBW Do pandwidih f =1 KHz 15 MHz
SR Slew rate G =+1,C_=100 pF,V,=15t0 3.5V 1.2 V/us
To 0.1%, G = +1,1V step 1.2
ts Settling time us
To 0.01%, G = +1, 1V step 15
tor pverload recovery 1, g1y, v,y * Gain > Vs 35 us
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TDSEMIC

AD8551-TD

Zero-Drift,Micro-Powerl1.5MHz,RRIOOperationalAmplifiers

Electrical Characteristics (continued)
Vg=5.0V,Ty=+25°C, Vom = Vs/2, Vg = Vs/2, andR_ = 10k Q connectedtoVs/2, unlessotherwisenoted.
Boldfacelimitsapplyoverthespecifiedtemperaturerange, T, = -40t0+125 °C.

Parameter Conditions
OUTPUT
High output voltage ~ Rt =20 KQ Vs.-6 v
Von swing Ll
R =2 kO Vs.-100  Vs.-60
v Low output voltage R.=20kQ Vs-+4 v
>~ i R.=2 k0 Vs-+40  Vs-+66
Open -loopoutput _ _
Zoyr imped ance f =350 kHz, I, = 0 2 kO
S t th h 100 40
lsc Short-circuit current .ource curreniihroug mA
Sink current through 100 50
POWER SUPPLY
v Operating supply Ta=0to +70°C 1.8 5.5 v
° voltage Ty = -40 to +125 °C 20 55
Quiescent current
la (per amplifier) 80 125 190 HA
THERMAL CHARACTERISTICS
Operating .
Ta temperature range -40 125 C
SC70-5L 333
S0T23-5L 190
Package Thermal o
8.a Resistance DFN2x2-81 80 C/W
MSOP-8L 216
SoICc-8L 125
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TDSEMIC

Zero-Drift,Micro-Power1.5MHz,RRIOOperationalAmplifiers

Typical Performance Characteristics
AtT,=+25 C, Vo= £2.5V,V=Vs/2, R =10kQconnectedtoVs/2, andC =100pF, unlessotherwisenoted.
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TDSEMIC

Zero-Drift,Micro-Powerl1.5MHz,RRIOOperationalAmplifiers

Typical Performance Characteristics (continued)
AtT, =+25 °C, Ve = Vs/2, and R, =10kQconnectedtoVg/2, unlessotherwisenoted.
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TDSEMIC

Zero-Drift,Micro-Powerl.5MHz,RRIOOperationalAmplifiers
Application Notes (continued)

MAXIMIZINGPERFORMANCETHROUGHPROPER
LAYOUT

To achieve the maximum performance of the
extremely high input impedance and low offset
voltage of the AD855x op-amps, care is needed in
laying out the circuit board. The PCB surface must
remain clean and free of moisture to avoid leakage
currents between adjacent traces. Surface coating of
the circuit board reduces surface moisture and
provides a humidity barrier, reducing parasitic
resistance on the board. The use of guard rings
around the amplifier inputs further reduces leakage
currents. Figure 4 shows proper guard ring
configuration and the top view of a surface-mount
layout. The guard ring does not need to be a specific
width, but it should form a continuous loop around
both inputs. By setting the guard ring voltage equal to
the voltage at the non-inverting input, parasitic
capacitance is minimized as well. For further
reduction of leakage currents, components can be
mounted to the PCB using Teflon standoff insulators.

Guard +IN -IN +Vs
Ring SN

o]

Figure4. Useaguardringaroundsensitivepins

Other potential sources of offset error are
thermoelectric voltages on the circuit board. This
voltage, also called Seebeck voltage, occurs at the
junction of two dissimilar metals and is proportional
to the temperature of the junction. The most common
metallic junctions on a circuit board are solder-to-
board trace and solder-to-component lead. If the
temperature of the PCB at one end of the component
is different from the temperature at the other end,
the resulting Seebeck voltages are not equal,
resulting in a thermal voltage error.

This thermocouple error can be reduced by using
dummy components to match the thermoelectric
error source. Placing the dummy component as
close as possible to its partner ensures both
Seebeck voltages are equal, thus canceling the
thermocouple error. Maintaining a constant ambient
temperature on the circuit board further reduces this
error. The use of a ground plane helps distribute heat
throughout the board and reduces EMI noise pickup.

INPUT-TO-OUTPUT COUPLING

To minimize capacitive coupling, the input and output
signal traces should not be parallel. This helps
reduce unwanted positive feedback.
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TDSEMIC

Zero-Drift,Micro-Power1.5MHz,RRIOOperationalAmplifiers
Typical Application Circuits

PRECISION LOW-SIDECURRENTSHUNTSENSING

Many applications require the sensing of signals near the positive or negative rails. Current shunt sensing is
one such application and is mostly used for feedback control systems. It is also used in a variety of other
applications, including power metering, battery fuel gauging, and feedback controls in industrial applications. In
such applications, it is desirable to use a shunt with very low resistance to minimize series voltage drop. This
configuration not only minimizes wasted power, but also allows the measurement of high currents while
saving power.

A typical shunt may be 100mQ. At a measured current of 1A, the voltage produced from the shunt is 100mV, and
the amplifier error sources are not critical. However, at low measured current in the ITmA range, the 100uV
generated across the shunt demands a very low offset voltage and drift amplifier to maintain absolute
accuracy.

The unique attributes of a zero drift amplifier provide a solution. Figure 5 shows a low-side current sensing
circuit using the AD8551/AD8552. The AD8551/AD8552 are configured as difference amplifiers with a gain o f
1000. AADough the AD8551/AD8552 have high CMRR, the CMRR of the system is limited by the extern al
resistors. Therefore, the key to high CMRR for the system is resistors that are well matched from both t
he resistive ratio and relative drift, where R,/R, = R3/R,. The transfer function is given by:

Vour = Vsuunr X Gainpigamp = (Reuunt X lLoan) X (R /Ry) =100 X I gap

VBus
ILOAD <I>
-|-c
VOUT
Vounr SR12 AD8551
-—0
1 R Voo
- M
10kQ
R2

Figure5.Low-Side CurrentSensingCircuit

Any unused channel of the AD8551/AD8552 must be configured in unity gain with the input common-mode
voltage tied to the midpoint of the power supplies.

BIDIRECTIONAL CURRENT-SENSING

This single-supply, low-side, bidirectional current-sensing solution detects load currents from -1A to +1A. The
single-ended output spans from 110mV to 3.19V. This design uses the AD855x because of its low offset voltage
and rail-to-rail input and output. One of the amplifiers is configured as a difference amplifier and the other
amplifier provides the reference voltage.

Figure 6 shows the solution. This solution has the following requirements:
* Supply voltage: 3.3V

* Input: -1Ato +1A

e Output: 1.65V+1.54V (110mV to 3.19V)

There are two types of errors in this design: offset and gain. Gain errors are introduced by the tolerance of the
shunt resistor and the ratios of R, to R; and, similarly, R, to R;. Offset errors are introduced by the voltage
divider (R; and R,) and how closely the ratio of R,/R; matches R,/R;. The latter value affects the CMRR of the
difference amplifier, ultimately translating to an offset error.

WWW.TDSEMIC.COM Page 10 HwEFER



TDSEMIC

Zero-Drift,Micro-Powerl.5MHz,RRIOOperationalAmplifiers
Typical Application Circuits

Vaus XD_D
-_ Vrer
°
3w
lLoap Q)
% R2 VDD VDD RG
+o | R
AV L
VsHunT %RSHUNT Rs 2
| WW. %

= W L

Figureé. Bidirectional Current-SensingSchematic

The load current, |, g,p, flows through the shunt resistor (Rgy,yr) to develop the shunt voltage, Vgynr- The shunt
voltage is then amplified by the difference amplifier consisting of UIA and R; through R,. The gain of the
difference amplifier is set by the ratio of R, to R;. To minimize errors, set R, = R, and R; = Rs. The reference
voltage, Vger, is supplied by buffering a resistor divider using UIB. The transfer function is given by Equation 1.

Vour = Vshunt X Gainpigamp + Vrer
Where

VSHUNT = ILOAD X RSHUNT

= Gainpift amp = Ri/Rs

* Vrer =Vop X [Rs/ (Rs + Ry)] m
There are two types of errors in this design: offset and gain. Gain errors are introduced by the tolerance of the
shunt resistor and the ratios of R, to R; and, similarly, R, to R;. Offset errors are introduced by the voltage
divider (Rs and Ry) and how closely the ratio of R,/R; matches R,/R;. The latter value affects the CMRR of the
difference amplifier, ultimately translating to an offset error.

The value of Vgyynr is the ground potential for the system load because Vg, y\r is @ low-side measurement.
Therefore, a maximum value must be placed on Vgyyyr- In this design, the maximum value for Vgyyyr is set to

100mV. Equation 2 calculates the maximum value of the shunt resistor given a maximum shunt voltage of
100mV and maximum load current of 1A.

Rsuuntmax) = Vsuuntmax) / lLoapmax) = 100mV /1A =100 mQ ()

The tolerance of Rgyyyy is directly proportional to cost. For this design, ashunt resistor with a tolerance of 0.5%
was selected. If greater accuracy is required, select a 0.1% resistor or better.

The load current is bidirectional; therefore, the shunt voltage range is -100mV to +100mV. This voltage is
divided down by R; and R, before reaching the operational amplifier, U1A. Take care to ensure that the voltage
present at the non-inverting node of U1A is within the common-mode range of the device. Therefore, use an
operational amplifier, such as the AD855]1, that has a common-mode range that extends below the negative
supply voltage. Finally, to minimize offset error, note that the AD8551 has a typical offset voltage of merel
y £2uV (£8uV maximum).

Given a symmetric load current of -1A to +1A, the voltage divider resistors (Rs and R,) must be equal. To be

consistent with the shunt resistor, a tolerance of 0.5% was selected. To minimize power consumption, 10kQ
resistors were used.

WWW.TDSEMIC.COM Page 11 HwEFER



TDSEMIC

Zero-Drift,Micro-Powerl.5MHz,RRIOOperationalAmplifiers
Typical Application Circuits

To set the gain of the difference amplifier, the common-mode range and output swing of the AD8551 must be
considered. Equation 3 and Equation 4 depict the typical common-mode range and maximum output swing
,respectively, of the AD8551 given a 3.3V supply.

e -100mV < Vgy < 3.4V (3)
e 100mV < Vgyr < 3.2V (4)
The gain of the difference amplifier can now be calculated as shown in Equation 5.
GainDiff_AmP & (VOUT.MAX - VOUT_MIN) / [RSHUNT X (IMAX - IMIN)]

= (3.2V -100mV) /100mQ X [1A - (-1A)] =15.5 V/V (5)

The resistor valueselected for R; and R; was 1kQ. 15.4kQ) was selected for R, and R, because this number is the
nearest standard value. Therefore, the ideal gain of the difference amplifier is 15.4V/V.

The gain error of the circuit primarily depends on R, through R,. As a result of this dependence, 0.1% resistors
were selected. This configuration reduces the likelihood that the design requires a two-point calibration. A
simple one-point calibration, if desired, removes the offset errors introduced by the 0.5% resistors.

7

33

165

Output Vo ltage (V)

d

-1 05 0 05 1
Input Current (A)

Figure7. Bidirectional Current-Sensing Circuit Performance:OutputVoltagevs. Input Current

0

HIGH- SIDEVOLTAGE-TO-CURRENT(V-1) CONVERTER

The circuit shown in Figure 8 is a high-side voltage-to-current (V-1) converter. It translates in input voltage of
0V to 2V to and output current of OmA to 100mA.

Ve
Rs2 | | Rs3 é I
4700 < | °*? 4707 § lrss
VRrs2 0— RWOkQ —o Vrs3
Cr | | 2200pF
I
U1iB Q
AD8552 ?
Rs 330Q
U1A :
AD8552
- Vb
|
Cs | 'ooopr
\VAV/
R2 10kQ 2 VRrs1 —°VLoAD
2RkS(1) l IRS1 RLOAD ’% l ILOAD

Figure8. Bidirectional Current-Sensing Schematic
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TDSEMIC

Zero-Drift,Micro-Powerl.5MHz,RRIOOperationalAmplifiers
Typical Application Circuits

The design requirements are as follows:
*  Supply Voltage: 5V DC

* Input: 0V to 2V DC

*  Output: OmA to 100mA DC

The V-I transfer function of the circuit is based on the relationship between the input voltage, V,y, and the three
current sensing resistors, Rg;, Rsy and Rs;. The relationship between V| and Rg; determines the current that

flows through the first stage of the design. The current gain from the first stage to the second stage is based
on the relationship between Rg; and Rggs.

For a successful design, pay close attention to the dc characteristics of the operational amplifier chosen for
the application. To meet the performance goals, this application benefits from an operational amplifier with low
offset voltage, low temperature drift, and rail-to-rail output. The AD8552 CMOS operational amplifier is a
high-precision, typically 2uV offset, 5nV/°C drift amplifier optimized for low-voltage, single-supply operation
with an output swing to within 15mV (at R, = 10kQ)) of the positive rail. The AD8552 family uses choppin
g techniques to provide low initial offset voltage and near-zero drift over time and temperature. Low offs
etvoltage and low drift reduce the offset error in the system, making these devices appropriate for precise
dc control. The rail-to-rail output stage of the AD8552 ensures that the output swing of the operational amplif
ieris able to fully control the gate of the MOSFET devices within the supply rails.

Figure 9 shows the measured transfer function for this circuit. The low offset voltage and offset drift of the
ADB8552 facilitate excellent dc accuracy for the circuit.

100

75

50

25

Output Current (mA)

0 05 1 15 2
Input Voltage (V)
Figure9. MeasuredTransfer Functionfor High-SideV-1Converter

SINGLE-SUPPLYINSTRUMENTATIONAMPLIFIER

The extremely low offset voltage and drift, high open-loop gain, high common-mode rejection, and high power
supply rejection of the AD8551/AD8552 make them excellent op-amp choices as discrete, single-supply
instrumentation amplifiers.

Figure 10 shows the classic 3-op-amp instrumentation amplifier using the AD8551/AD8552. The key to high
CMRR for the instrumentation amplifier are resistors that are well matched for both the resistive ratio and
relative drift. For true difference amplification, matching of the resistor ratio is very important, where:

* Rs/R; = R4/Ry

* R =Rey Ri=Ry Ry =Ry Rs =R,

* Vour= (Vim-Vind X (1 + Ri/Re) X (Rs/Rp)

The resistors are important in determining the performance over manufacturing tolerances, time, and
temperature. Assuming a perfect unity-gain difference amplifier with infinite common-mode rejection, a 1%

tolerance resistor matching results in only 34dB of common-mode rejection. Therefore, at least 0.01% or better
resistors are recommended.

To build a discrete instrumentation amplifier with external resistors without compromising on noise, pay close
attention to the resistor values chosen. Rg; and Rg, each have thermal noise that is amplified by the total noise
gain of the instrumentation amplifier and, therefore, a sufficiently low value must be chosen to reduce thermal
noise contribution at the output while still providing an accurate measurement.
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TDSEMIC

Zero-Drift,Micro-Powerl.5MHz,RRIOOperationalAmplifiers
Typical Application Circuits

VIN1

Rs
AMN \WW-
R2
——O
Vour
R4
W

2

Figurel0. Discrete3-Op-amp InstrumentationAmplifier

Figure 11 shows the external resistors noise contribution referred to the output .

Resistor Value Resistor Thermal Noise Thermal Noise Referred to Output
Rg 0.4 kQ 2.57 nV/V Hz 128.30 nV/V Hz

Rs, 0.4 kQ 2.57 nV/V Hz 128.30 nV/V Hz

R, 10 kQ 12.83 nV/V Hz 25.66 nV/V Hz

R; 10 kQ 12.83 nV/V Hz 25.66 nV/V Hz

R3 10 kQ 12.83 nV/V Hz 25.66 nV/V Hz

Ry 10 kQ 12.83 nV/V Hz 25.66 nV/VHz

Ry 20 kQ 18.14 nV/V Hz 18.14 nV/V Hz

R, 20 kQ 18.14 nV/V Hz 18.14 nV/V Hz

Figurell.ThermalNoiseContributionExample

Note that Al and A2 have a high gain of 1 + R/Rg;. Therefore, use a high precision, low offset voltage and low
noise amplifier for Al and A2, such as the AD8551/AD8552. Conversely, A3 operates at a much lower gain and
has a different set of op-amp requirements. Its input noise, referred to the overall instrumentation amplifier
input, is divided by the first stage gain and is not as important. Note that the input offset voltage and the input
voltage noise of the amplifiers are also amplified by the overall noise gain.

Any unused channel of the AD8551/AD8552 must be configured in unity gain with the input common-mode
voltage tied to the midpoint of the power supplies.

Understanding how noise impacts a discrete instrumentation amplifier or a difference amplifier (the second
stage of a 3-op-amp instrumentation amplifier) is important, because they are commonly used in many
different applications.

LOADCELL(STRAIN GAGE)SENSORSIGNALCONDITIONING

The AD8552, with its ultralow offset, drift, and noise, is well suited to signal condition a low level sensor
output with high gain and accuracy. A weigh scale (load cell) is an example of an application with such
requirements. Figure 12 shows a configuration for a single-supply, precision, weigh scale measurement
system. The AD8552 is used at the front end for amplification of the low level signal from the load cell.

Current flowing through a PCB trace produces an IR voltage drop; with longer traces, this voltage drop can be
several millivolts or more, introducing a considerable error. A 1 inch long, 0.005 inch wide trace of 1 oz copper
has a resistance of approximately 100mQ at room temperature. With a load current of 10mA, the resistance can
introduce a TmV error.
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TDSEMIC

Zero-Drift,Micro-Powerl.5MHz,RRIOOperationalAmplifiers
Typical Application Circuits

Therefore, a 6-wire load cell is used in the circuit. The load cell has two sense pins, in addition to excitation,
ground, and two output connections. The sense pins are connected to the high side (excitation pin) and low side
(ground pin) of the Wheatstone bridge. The voltage across the bridge can then be accurately measured
regardless of voltage drop due to wire resistance. The two sense pins are also connected to the analog-to-

digital converter (ADC) reference inputs for a ratio-metric configuration that is immune to low frequency
changes in the power supply excitation voltage.

The AD8552 is configured as the first stage of a 3-op-amp instrumentation amplifier to amplify the low level
amplitude signal from the load cell by a factor of 1 + 2R,/R;. Capacitors C, and C, are placed in the feedback
loops of the amplifiers and interact with R; and R, to perform low-pass filtering. This filtering limits the amount
of noise entering the 2-A ADC. In addition, C; C, Cs, R; and R, provide further common-mode and differential
mode filtering to reduce noise and unwanted signals.

VIN1
VEXC R W
LOAD 1 11.3kQ
SENSE+ Rs 1kQ
CELL "—c1| lﬁ VF:/ _L . A/Dt
OouUT- OUT+ 2 Cs onverter
N— RG%
60.40 >
I Co |3.3uF
SENSE- |
— Ro 11.3kQ -
= —AMN—— 1uF

T U1B
8552 -4

+

Figurel2. PrecisionWeighScale MeasurementSystem
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TDSIEMIC

AD8551-TD

Zero-Drift,Micro-Powerl1.5MHz,RRIOOperationalAmplifiers

Tape and Reel Information

REEL DIMENSIONS

Reel
Diameter

I | | Reel
_T_ Width (W1)

|

r—KO

TAPE DIMENSIONS

é}é@@fbé}é}fﬂ
f
) /fb G){Bio

\

w

Cavity —/ —>

A0

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIETATION IN TAPE

O0OO0O0O0O0O0O0O 37‘—Sprocket Holes

Q1| Q2

Q3 | Q4
LN

Q1

Q2
Q4

|
T
|
|
|
|
|

* All dimensions are nominal

Pocket Quadrants

—

User Direction of Feed

Pack Reel Reel P1 W Pin 1
Device Be de Pins | SPQ |Diameter |Widthwi1| A0 BO KO it | e |G
yp (mm) (mm) (mm) (mm) (mm) mm mm u
AD8551XT5/R6 | SOT23 | 5 |3000| 178 9.0 3% 3z 15 40 8.0 a3
WWW.TDSEMIC.COM Page 16 HhEFXER



TDSEMIC

Zero-Drift,Micro-Power1.5MHz,RRIOOperationalAmplifiers
Package Outlines

DIMENSIONS, SOT23-5L

A / ] ] ] \ A2 Dimensions Dimensions
\ Symbol In Millimeters In Inches
| S ) Sy = Min Max Min Max
A1l F — A i 125 i 0.049
- 9 Al 0.04 0.10 0.002 | 0.004
e_1 N | A A2 1.00 120 0.039 | 0.047
1 : Al b 033 0.41 0013 | 0016
— ! — L c 015 | 019 | 0006 | 0007
: T D 2820 | 3.02 0.1 0.119
; E1 150 170 0.059 | 0.067
] E 2.60 3.00 0102 | 018
E : E1 e 0.95 BSC 0.037 BSC
E el 1.90 BSC 0.075 BSC
: J L 0.60 REF 0.024 REF
_ [ i L1 0.30 0.60 0.012 | 0.024
— T T L1 8 0° 8° 0° 8°
—T— T
b e — |‘E
RECOMMENDED SOLDERING FOOTPRINT, SOT23-5L
1.0
0.039
| S S A SR I S .
| : I
: | 095
: | 0.037
| i 1
_____ ':'____‘_'________:'____________'__I'_'____"___l_
5 5 0.95
5 i 0.037
07 RS S AN S U S .
0.028 ! !
| 24
-
0.094 _ mm
inche s
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TDSEMIC

Zero-Drift,Micro-Power1.5MHz,RRIOOperationalAmplifiers
Package Outlines (continued)

DIMENSIONS, DFN2x2-8L

A l - I_F%c _________ 15 Syl Min. Miurilr::érs Max.
A1| t : A 0.70 0.75 0.80
. Al i 0.02 0.05
Nd 1T 2 b 0.20 0.25 030
bl 018 REF
D1 b1 D c 018 0.20 0.25
l : — || . e | D 1.90 2.00 210
' Xpose erma
L U | U ///_pPadW 3(11 110 1-51(.;305(: 1.30
: F] E 1.90 2.00 210
E1{{---1----- —-‘1/—1 El 0.60 070 | 080
0.50BSC
E f h L 0.30 035 0.40
Q QQ QI h 0.15 0.20 0.25
EEje
e b
BOTTOM VIEW
RECOMMENDED SOLDERING FOOTPRINT, DFN2x2-8L
' 0 162?? 0 ” 8X o%?g7
PACKAGE g ' ; |
OUTLINE \_ || | ] [ | Y
1.00 2.30
0.0394 0.0906
1= |
0.50 : : A 0.30 mm
PITCH ———= -— =
0.0197 ' ' 1 8x0.0118 \inches
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TDSEMIC

Zero-Drift,Micro-Power1.5MHz,RRIOOperationalAmplifiers
Package Outlines (continued)

DIMENSIONS, SOIC-8L

A 1 A2
T A1 Dimensions Dimensions
D Symbol In Millimeters In Inches
N = Min Max Min Max
b e : A 1370 | 1670 | 0.054 | 0.066
—1T—TT 3 Al 0.070 | 0170 | 0.003 | 0.007
] ] i T | A2 1300 | 1500 | 0.051 | 0.059
b 0306 | 0506 | 0012 | 0.020
c 0.203 TYP. 0.008 TYP.
D 4700 | 5100 | 0185 | 0.201
: E 3.820 | 4020 | 0150 | 0.58
E1 ; E El 5800 | 6200 | 0228 | 0.244
5 e 1.270 TYP. 0.050 TYP.
s L 0.450 | 0.750 | 0.018 | 0.030
A 8 0° 8° 0° 8°
H H'd U k=
—HC
RECOMMENDED SOLDERING FOOTPRINT, SOIC-8L
______ | . gx (1:99) \,
5 (0.061)
540 N (3.90)
0.213 5 (0.154)
1 |
— — —>E ~—
(0.60) P ' - 1.270 mm
(0.024) MAX 8X PITCH 5050 { Fiche
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