VOL 2

Industrial Signal Chain

High Performance Analog ICs




Industrial systems demand semiconductors that are precise, flexible
and reliable. Linear Technology offers a broad line of high performance
analog ICs that simplify system design with rugged devices featuring
parameters fully guaranteed over the -40°C to 85°C temperature range.
We back this up with knowledgeable applications support, long product

life cycles and superior on-time delivery.

This brochure spotlights recently released signal path ICs from
Linear Technology that are ideally suited for demanding industrial

applications, including:

« ADCs
« DACs

+ Amplifiers
+ Comparators

« Filters

+ Voltage References

« RMS-to-DC Converters
+ Silicon Oscillators

For the latest datasheets, application notes, software design tools and
interactive selection tables, visit www.linear.com.

I/H Grade Parts by Product Type

Linear Technology offers over 450 OSCILLATOR, 9

analog and mixed-signal base parts REFERENCE, 12 MUX.5

specified from -40°C to 85°C or FILTER, 13
beyond for the most demanding COMPARATOR, 29

industrial signal chain applications.
ADC, 162

AMPLIFIER, 170

DAC, 55
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INDUSTRIAL SIGNAL CHAIN

Low Bias Current Operational Amplifiers

LOW BIAS CURRENT OPERATIONAL AMPLIFIERS 03

CMOS operational amplifiers are known for their low bias current and low power
operation. Linear Technology’s family of CMOS op amps combine these advantages with
high precision usually associated with bipolar amplifiers. The LTC6241 features peak-to-
peak input referred noise of 550nV from 0.1Hz to 10Hz, allowing it to extract even the
tiniest of signals from high impedance sensors. The LTC6078 delivers extraordinary DC

precision at the lowest possible supply current, making it ideal for portable and loop-

powered instrumentation applications.

LTC6078

Maximum Offset Voltage of 25uV (25°C)

Maximum Offset Drift of 0.7uV/°C

Maximum Input Bias:
1pA (25°C)
50pA (=85°C)

Micropower: 54pA per Amp
95dB CMRR (Min)

100dB PSRR (Min)

Input Noise Voltage: 16nV/A/Hz
Rail-to-Rail Inputs and Outputs
2.7V to 5.5V Operation Voltage

Low Bias Current Op Amps

VOS

Amplifiers = Max

per 25°C
Products Package (uV)
LTC6078/9 2/4 25
LTC6081/2 2/4 70
LTC6240 1 175
LTC6240HV 1 250
LT1462/3 2/4 800
LT1057/8 2/4 450
LTC2050/1/2  1/2/4 3
LTC6244 2 100
LTC6244HV 2 100
LTC6241/2 2/4 125
LTC6241/2HV  2/4 175
LT6003/4/5 1/2/4 500
LTC2054/5 2/4 3
LTC6084/5 2/4 750
LTC6087/8 2/4 750

TCVos
Max
(HV/°C)

0.7
0.8
2.5
2.5
20
10
0.03
2.5
2.5
2.5
2.5

0.08

Max
25°C
(PA)

50
75
75
75
75
75
90
150
1typ
1typ

Thermocouple Signal Conditioner

NORMALLY
FLOATING

OMEGA
5TC-TT-K-30-36
THERMOCOUPLE

e,
Typ
(nV//Az)

18
13
7
7
76
13

~N N 00

325

27
12

SMT
1/4W
150k

SMT
1/4W
150k

LT1025

Input Bias vs Temperature

180

Vg =5V
160 Vom =2.5V

-
S
o

120
100

INPUT BIAS CURRENT (pA)
N N (o)) o]
o o o o

o

0

5V

+
1/2

5.6pF

25 50 75
TEMPERATURE (C)

100 125

OUT = 10mV/ecC
000G TO 50020C +0.500C

AMPLIFIER PROTECTED TO =190V, ACCIDENTAL CONTACT

GBW

Typ
(MHz)

0.75
3.6
18
18
0.175

50

50

18
18
0.002
0.5
1.5
14

SR
Typ
(V/us)

0.05

10
10
0.13
14
2

35
35
10
10
0.0008
0.5
0.5
7.2

Is/Amp
Max
25°C
(mA)

0.072
0.425
2.4
3.3
0.045
2.5
1.2
7.4
7.4
2.2
2.2

150
0.13
1.3

Vsuppwy (V)
27106
2.7t05.5
2.81t06
2.8to 11
10to 40
8 to 40
2.7t012
2.8t06
2.81t010.5
2.8t06
2.8to 11
1.6t0 16
27106
25t06
2.7105.5

Packages

MS-8, DFN/DFN, SSOP
MS-8, DFN/DFN, SSOP
SOT-23, SO-8

SOT-23, SO-8

SO-8, DIP, SO-14

SO-8, DIP, SO-16

SOT-23, DFN, MSOP, SO-8
MS-8, DFN

MS-8, DFN

DFN, SO-8/SSOP, DFN

DFN, SO-8/SSOP, DFN
SOT23-5, DFN/MS-8, TSSOP
SOT23-5, DFN-8, SO-8
DFN-8, MS-8, DFN-16, SSOP-16
MS-8, DFN/SSOP,DFN



Amplifiers  1g/Amp e, GBW
per (mA) (nV//Hz) (MHz) Rail-to-
Package Max Vos (MV) 15 (nA) Typ Typ Vguppy (V) Rail Packages

LT6003/4/5 1/2/4 0.001 0.5 325 0.002 1.6t0 16 In/Out SOT283-5, DFN-4, DFN-8,
MS-8, DFN-16, TSSOP-16

LT1494/5/6  1/2/4 00015 0875 1 185 00027 21t036  In/Out  DIP-8, MS-8, SO-8, DIP-14,
SO-14

LT1672/3/4  1/2/4 0002 0375 0012 211036 ‘ MS-8, SO-8, DIP-14, SO-14,
SSOP-16
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LT1806/7

LT6230/1/2
LT6202/3/4

LT1468 /9

LT1800/1/2

LT1028
LT1037

LT6220/1/2
LT6233/4/5

LTC6241/2HV

LTC6240HV

LTC6087/8

LT1124/5

Amplifiers GBW
per
Package

1/2/4

1/2/4

1/2/4

/214

1/2/4

2
2/4

2/4

N

€,
(nV/VHz)
VSUPPLY (V)  Packages

SOT23-6, SO-8, MSOP-8

0 el O N il Sl
SSOP- 16
i -
MSOP-8, SO 14, SSOP 16
5 68 SosPOP
a7
MSOP-8, SO 14
% - 25 a5 paa  someop
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SO-8, PDIP SO-16




Vos Supply CMRR
Max Current Min Supply
Gain 25°C Max 25°C  25°C GBW Voltage
Device Range V) (mA) (dB) (MHz) (V) Package Gain Set Comments

LTC1100  100r100 10 28 104 18  475-18 SOW-16,PDIP  Fixed Gain ' Zero Dt
o rowoo w0 o5 100 [o5r | roae Joontror | mosoa ™ [sempoerergazsy
LT1167  1-10k 40 13 126 | 46-40  SO-8, PDIP ' OneR Set Gain  Precision, Low Ib

i e @ om 04 460 08P OASGan  lowblowows

LT1788-1  1-1k 100 0085 100 006  22-36  SO-8 | One R Set Gain  Precision, Micropower
et o100 [aows o5 [oaus [ozes [o06 | owrmomeun [ sorporr|

LT1920  1-10k 125 13 110 08 46-40  SO-8 PDP ' One R Set Gain  Precision

LTC2053 10 105 27-11  MSOP-8,DFN-8  Two Rs Set Gain  Zero Drift, RRIO

LTC2053- . . MSOP-8, DFN-8  Two Rs Set Gain ~ Zero Drift, Rail-to-Rail,
SYNC Sync to External Clock

LTC6800  Any . 90 0.2 27-55 MSOP-8,DFN-8  Two Rs Set Gain  Low Cost, Zero Drift,
RRIO

LTC6915 . . DFN-12, SSOP-16 Digital Gain Zero Drift, Serial/Parallel
Programmable




Is/Amp
VsuppLy (mA)

Channels (V) Max Gain Range Packages Comments

Wow01 s 205 & 1 0425005000 906 Dot Conmies rgmmmaieGan
o0z s 205 9 0 0124670026 500 Dot Conmiesprgmmmiecan
wow0a s 205 8 1 01294567 506 Dot Conmiesprgmmmmiecan

LTC6911-1 2.7-105 3 11 0, 1,2,5,10, 20, 50, 100 MS-10 Matched Amplifiers with Digitally
Programmable Gain
LTC6911- . . 1 0,1,2,4,8,16,32, 64 0 Matched Amplifiers with Digitally
Programmable Gain
30 0

LTC6912- . . 5 2, 5,10, 20, 50, 100 DFN-12, GN-16 = Programmable Gain Amplifiers with Serial
Digital Interface

LTC6912-2 . . .75 30 0,1,2,4,8,16, 32, 64 DFN-12, GN-16 = Programmable Gain Amplifiers with Serial
Digital Interface

T1990 0.1 1or10 SO-8 +250V Input Range G = 1, 10, ppower,
Difference Ampilifier

s

LTC6915 . 0,1,2,4,8,16,32,64,128, DFN-12, GN-16 = Zero Dirift, Precision Instrumentation
256,512, 1024, 2048, or 4096 Amplifier with Digitally Programmable Gain




VOS VOS

Max TC VSENSE

25°C  Max Max Bi-
Part No (UV/°C) (mA)  (mV) directional Packages Comments
LTCB102HV

LTC6102 DFN-8, MS-8 | Precision Zero Drift
LT1787HV SO-8, MS-8 | Precision, 60V V|

LT1787 SO-8, MS-8 Precision, High-Side

LTC4151 DFN-10, MS-10  Integrated 12-Bit
°C ADC

LT6107 1 S 3-5 Wide Temperature
range: -55C to 150C

typ
LT6105 300 05typ | 0.3 44 no DFN-6, MS-8 Wide Input Range
-0.3V to 44V
(Independent of V+)
LTC6101HV 1 . SOT23-5, MS-8 | High Voltage,
-Side
o ,

LTC6101
LT6100

LTCB103
High-Side

LTC6104 . . High Voltage, High-
Side, Bidirectional

|

ISUPPLY
Max
25°C

Sense
Voltage
Packages Comments

3, DFN-8, MSOP, SO-8, Zero Drift Amplifiers
6

60 DFN-10,MS-10 * Precision, 100, Gain Selectable Difference Ampliier
| DFN-8, DIP-8, MS-8, SO-8 ' Over-The-Top Micropower Op Amp

DFN-8, DIP-8, MS-8, SO-8, Single/Dual/Quad, High Voltage Over-The-Top Input
DIP-14, SO-14

DFN-8, DIP-8, MS-8, SO-8, Dual/Quad, Rail-to-Rail I/O Over-The-Top

'so-8  Diff Amp, Built-In Resistors, +250V Input

iff Amp, Built-In Resistors

36V DIP-8, MS8, SO-8, DIP-14, SO-14 Single/Dual/Quad, Rail-to-Rail 1/O Over-The-Top



INDUSTRIAL SIGNAL CHAIN

High Speed Differential ADC Drivers/Filters

ADC DRIVERS/FILTERS

As new data converters are developed with higher throughput and resolution, the demands
on the circuits that drive these converters increase significantly. Several products from Linear

Technology address this challenge. Linear Technology offers high speed ADC drivers with

features such as integrated gain-setting resistors, integrated filters, low noise and distortion,

rail-to-rail operation and matched dual channels.

LTC6420-20

Matched Gain +0.1dB

Matched Phase +0.1° at 100MHz

Channel Separation 80dB at 100MHz

1.8GHz -3dB Bandwidth; Fixed Gain of 10V/V (20dB)
IMD3 = -84dBc at 100MHz, 2Vp_p

Equivalent OIP3 = 46dBm at 100MHz

LTC6420 Demo Board

Matched Dual Amplifier with Output Common Mode Biasing

Vocm A

VocmA

GAIN MATCHING

=1 +0.1° PHASE MATCHING AT 100MHz

3V
1nV/VHz Internal Op Amp Noise WALIF | 71 Ol7
- dhes =
6.2dB Noise Figure = = =
2 _on0e | VA Vocm A ENABLEA
Differential Inputs and Outputs e 10000
Rail-to-Rail Output Swing R e | [ e | oo
80mA Supply Current (240mW) per Amplifier VinA 0.14F > k ]
Al 202 O 1, Joi |
1.1V to 1.6V Output Common Mode Voltage, Adjustable I y U
10002
V- AA V-
DC- or AC-Coupled Operation L uressz0-20 it —_ =04d
20-Lead 3mm x 4mm x 0.75mm QFN Package 0.14F -
NBL A4 + NAA—{—-0uTB
Vi B 0.1pF > \ f
L] 12 e )
I \Ad - \AAS
102052
Zn=2002 )y g VoouB  ENABLEB
0.1yF | 1000pF VOCIMB Jf'
iy Flﬁv 1
Differential ADC Drivers and Filters
Input
Frequency Supply Supply
Part No Range Gain Distortion Noise Voltage Current
L T1994 DC-3MHz R-Set -94dBc @ 1MHz 3nV/VHz 2.375V to 12.6V  14mA
LTC6403 DC-15MHz R-Set -89dBc @ 5MHz 2.8nV//Hz 2.7V 10 5.5V 11mA
LT6600 DC-20MHz R-Set -88dBc @ 1MHz 14nV/VHz 3Vto 11V 35mA
LT6402 DC-30MHz 6, 12, 20dB -84dBc @ 10MHz 1.85nV//Hz 4V to 5.25V 30mA
LT6411 DC-30MHz 0, 6dB -77dBc @ 30MHz 8nV/VHz 4.5V 1o 12.5V 16mA
LTC6404 DC-30MHz R-Set -92dBc @ 10MHz 1.5nV/VHz 2.7V to 5.5V 27mA
LTC6405 DC-60MHz R-Set -90dBc @ 20MHz 1.6nV/VHz 2.7V 10 5.25V 18mA
LTCB406 DC-60MHz R-Set -72dBc @ 50MHz 1.6nV/VHz 2.7V 1o 3.5V 18mA
L T1993 DC-70MHz 6, 12, 20dB -80dBc @ 50MHz 2.15nV/VHz 4V to 5.25V 100mA
LTC6401 DC-140MHz 8, 14,20, 26dB  -88dBc @ 70MHz 2.1nV/VHz 2.85V to 3.5V 45mA
LTC6421 DC-140MHz 8,14, 20, 26dB  -74dBc @ 100MHz = 2.2nV//Hz 2.85V to 3.5V 40mA
LTC6400 DC-300MHz 8,14, 20,26dB  -81dBc @ 140MHz = 2.1nV//Hz 2.85V to 3.5V 85mA
LTC6420 DC-300MHz 8,14, 20, 26dB  -80dBc @ 100MHz = 2.2nV//Hz 2.85V to 3.5V 80mA
LTC6410-6 DC-300MHz 6dB -62dBc @ 140MHz  11dB 2.8V 10 5.25V 125mA

Features
Wide Vg Range
Low Power

Integrated 4th
Order Filter

Fixed Gain
Selectable Gain
Low Noise
RR In

RR In

Fixed Gain
Fixed Gain
Matched Dual
Fixed Gain
Matched Dual
RF Gain Block

09



10

INDUSTRIAL SIGNAL CHAIN DATA CONVERSION FOR LOW FREQUENCY SIGNALS

Data Conversion for Low Frequency Signals

Linear Technology’s family of No Latency Delta-Sigma analog-to-digital converters (ADCs) is unrivaled in performance, ease of use and tiny
package sizes. With ADC resolutions from 16 bits up to 24 bits, up to 16 input channels and either I°C or SPI serial interfaces, we offer a
data converter for nearly any precision measurement application. The entire delta-sigma ADC portfolio is supported with evaluation boards
and a free Quick Eval software tool (www.linear.com/company/software.jsp), complete with the DC590B USB data acquisition board.
LTC2449

Up to Eight Differential or 16 Single-Ended Input Channels

Up to 8kHz Output Rate, 4kHz Multiplexing Rate

Selectable Speed/Resolution with Variable Oversampling Ratio
2uVpus Noise at 1.76kHz Output Rate
200nVgys Noise at 13.8Hz Output Rate with Simultaneous
50/60Hz Rejection

No Latency Mode, Each Conversion is Accurate Even
After a New Channel is Selected

0.0005% INL, No Missing Codes
Internal Oscillator — No External Components LTC2449 Demo Board
Tiny 5mm x 7mm QFN Package

Differential Input and Differential Reference with GND to V.
Common Mode Range

LTC2440

-0.00003133

i
ik 0 on

- .-—.-l (AN E

Quick Eval User Interface DC590B USB Serial Controller

No Latency Delta-Sigma ADCs (<8kHz Output Rate)

Sample
Rate RMS Offset Full-Scale Packages
Part No Bits Input Channels (sps) Noise Error Error Comments (mm x mm)
LTC2440 24 1 Differential 4000 200nV 2.5uVv 10ppm SSOP-16
LTC2442 24 2 Differential/ 8000 220nV 2.5pV 10ppm Internal Amplifiers SSOP-36
4 Single-Ended
LTC2444 24 4 Differential/ 8000 280nV 2.5uV 10ppm QFN-38 (5 x 7)
8 Single-Ended
LTC2445 24 4 Differential/ 8000 200nV 2.5pVv 10ppm MUX1/ADC,y Pins Allow QFN-38 (5 x 7)
8 Single-Ended External Buffer in Front of ADC
LTC2446 24 4 Differential/ 8000 280nV 2.5uVv 10ppm Multiple Reference Inputs QFN-38 (6 x7)
8 Single-Ended
LTC2447 24 4 Differential/ 8000 200nV 2.5pVv 10ppm Multiple Reference Inputs, QFN-38 (6 x7)
8 Single-Ended MUXq/ADCy Pins Allow
External Buffer in Front of ADC
LTC2448 24 8 Differential/ 8000 280nV 2.5uV 10ppm QFN-38 (5 x 7)
16 Single-Ended
LTC2449 24 8 Differential/ 8000 200NV 2.5pV 10ppm MUXo1/ADCy Pins Allow QFN-38 (5 x 7)

16 Single-Ended External Buffer in Front of ADC



Input Channels Total
(Differential/Single- Unadjusted
Ended) Error (Max) Packages (mm X mm)
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12 INDUSTRIAL SIGNAL CHAIN SIMULTANEOUS SAMPLING ADCs

General Purpose SAR ADCs

Linear offers a wide range of general purpose ADCs from 8 bits, 12 bits, up to 16 bits. These SAR ADCs feature excellent AC and DC
performance with low power. From single input channel to multiplexed/simultaneous sampling applications, Linear has the right general
purpose/SAR ADC for you.

LTC2351
1.5Msps ADC with Six Simultaneously Simultaneous Sampling ADCs
Sampled Differential Inputs
A0S I PG (PP LTS Part No Bits ICnr?:r:nels Input Range gzrelple :::r(:wkigrﬁfn)
75dB SINAD LTC2351-14 14 6 Differential ~ OV-2.5V or +1.25V 1.5Msps = QFN-32 (5 x 5)
3V Single Supply Operation LTC1408 14 6 Differential OV-2.5V or +1.25V 600ksps = QFN-32 (5 x 5)
(16.5mW @ 1.5Msps) LTC1407A 14 2 Differential  OV-2.5V 3Msps  MSOP-10
2.5V Internal Reference, Can be LTC1407A-1 14 2 Differential +1.25V 3Msps MSOP-10
Overdriven with External Reference LTC2351-12 12 6 Differential  OV-2.5V or +1.25V 1.5Msps  QFN-32 (5 x 5)
3-Wire SPI-Compatible Serial Interface LTC1408-12 12 6 Differential ~ OV-2.5V or +1.25V 600ksps = QFN-32 (5 x 5)
0V to 2.5V Unipolar, or +1.25V Bipolar LTC1407 12 2 Differential ov-2.5V 3Msps MSOP-10
Differential Input Range LTC1407-1 12 2Differential  +1.25V 3Msps  MSOP-10
Small 32-Pin (6mm x 5mm) QFN Package

LTC2351-14 Block Diagram

10yF 3V

e

=

CHO™

- + - + - + - + - + - +
SANDH SANDH SANDH SAND H SANDH SAND H
—
MUX

2.5V
REFERENCE

12-BIT LATCH 0
LI 12-BIT LATCH 1
15Msps 12-BIT LATCH 2 SSETI?J\EL
12-BITADC 12-BIT LATCH 3 QUTRUT
— 12-BIT LATCH 4 PORT

12-BIT LATCH 5

0.1pF

TIMING
LOGIC




Power @
Max Sample = Maximum Ambient
Input Range Rate Temperature Packages
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LTC2362
LTC2361

LTC2360

s zawosv | ovasv  |sws | enw | 1250 Tsorzae
500ksps 2.35V-3.6V 0v-3.6V Serial | 125°C | TSOT23-6/8
sor

100ksps 2.35V-3.6V . TSOT23-6/8

Gem v aa e cow w0 soem
wosr

250ksps | 2.35V-3.6V




LTC1867(L)

16-BIT
_ 200ksps
ANALOG ADC
INPUT
MUX

Sample
Input Channels = Rate (ksps)

8 Single-Ended/ 200 (175)

4 Differential

0V-4.096V or +2.048 (OV
~2.5V or +1.25V)

LTC1865 (U || 2 Single-Ended | 250 (150) | 0V-5V (OV to 3V)

LTC1864 (L)

LTC2308
63 (L)

LTC1860 (L

6

1 Differential

4 Differential

250 (15

8 Single-Ended/

8 Single-Ended/ 200 (175)
4 Differential

8 Single-Ended/

4 Differential

| OV=5V (OV to 3V)

0V-4.096V or +2.048

0V-4.096V or £2.048 (OV
2.5V or £1.25V)

V-4.096V or +2.048

Packages
(mm x mm)

SSOP-16

SO-8, MSOP-8

5V (3v) 425 (2.25) || SO-8, MSOP-10

5V3V) 425

5V (3 6.5 (2.25)

Vv 11.5

SPI

QFN-24 (4 x 4)

SSOP-16

QFN-24 (4 x 4)

cametns 0 vy e oo

2 Single-Ended || OV-5V (OV to 3V) |-|

4.25 (2.25)

| SO-8, MSOP-10

ma w ov |||| o001

1 Differential

250 (150)

OV-5V (0V-3V)

4.25 (1

SO-8, MSOP-8




Input
Channels

LTC1 856

Max = Max
Power DNL  INL
LSB) LSB) 1/0 Packages

CC
Software-Programmable 5V 40 Serial | SSOP-28
OV-5YV, OV-10V, £5V, or 10V

| ssoP-28

erial
e e
T2 pun rora sovmn o

Software-Programmable 1 i SSOP-28
OV-5YV, OV-10V, £5V, or £10V
e s50P28

Software-Programmable Serial | SSOP-28
0V-5V, OV-10V, £5V, or +10V

Serial  SSOP-28
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High Speed ADCs

Linear’s high speed ADCs offer the lowest power consumption and highest AC performance in the industry. They incorporate many
unique features to ease system design and space constraints, including integrated bypass capacitance and integrated series resistance
for 50Q digital outputs. The entire high speed ADC portfolio is supported with evaluation boards and a free Quick Eval-ll PScope
software tool (www.linear.com/company/software.jsp).

LTC2209

Sample Rate: 160Msps
77.3dBFS Noise Floor
100dB SFDR

PGA Front End (2.25Vp_p or
1.5Vp_p Input Range)

700MHz Full Power Bandwidth S/H
Optional Internal Dither

Optional Data Output Randomizer
LVDS or CMOS Outputs

Single 3.3V Supply

Power Dissipation: 1.45W

64-Pin (9mm x 9mm QFN Package) LTC2209 Demo Board - o -.:.....-

DC890B USB Interface Board

High Speed ADC Snapshot

Full Power Power

Part No Bits Sample Rate ADCs SNR SFDR Bandwidth Dissipation
LTC2209 16 160Msps 1 77.4dB 100dB 700MHz 1450mwW
LTC2208 16 130Msps 1 77.7dB 100dB 700MHz 1250mwW
LTC2207 16 105Msps 1 77.9dB 100dB 700MHz 900mwW
LTC2206 16 80Msps 1 77.9dB 100dB 700MHz 725mW
LTC2205 16 65Msps 1 79.0dB 100dB 700MHz 610mwW
LTC2204 16 40Msps 1 79.1dB 100dB 700MHz 480mwW
LTC2203 16 25Msps 1 81.6dB 100dB 380MHz 220mw
LTC2202 16 10Msps 1 81.6dB 100dB 380MHz 140mwW
LTC2285 14 125Msps 2 72.4dB 88dB 640MHz 790mWwW
LTC2255 14 125Msps 1 72.4dB 88dB 640MHz 395mwW

LTC2242-12 12 250Msps 1 65.4dB 78dB 1.2GHz 740mwW



INDUSTRIAL SIGNAL CHAIN

Signal Chain Module

The LTM®9001 signal chain module integrates a high speed ADC,
a fixed-gain ADC driver amplifier, the bypass capacitance and the
anti-alias filter components. This System in Package (SiP) module
is 11.25mm x 11.25mm, which is about half of the board space for
the equivalent circuit if done discretely. Demo boards are available

today. Contact your local LTC sales engineer.

The LTM9001 Signal Chain Module Incorporates an ADC, Amplifier and Filtering

HIGH SPEED DATA ACQUISITION 17

LTM9001-AA Demo Board

Voo = 3.3V Vpp = 3.3V
SENSE [—$
LTM9001

1 — — OVpp = 0.5V T0 36V

N N 25| cmos
N > < ¢ OR

- N > ANTI-ALIAS 16-BIT Y o | DS
FILTER 130Msps ADC
SAW P CLKOUT
IN* / OF
L0 DIFFERENTIAL

FIXED GAIN |
AMPLIFIER

GNDJ_

ENC* ENCC ~———
ADC CONTROL PINS



Resolution

Single DACs

w/ Internal
Reference

H LTC2630-12
LTC2630-10
LTC2630-8

H LTC2631-12
LTC2631-10
LTC2631-8

Single DACs w/ Reference
Input/Output

H LTC2640-12
LTC2640-10
LTC2640-8

Maximum
Ambient
Temperature

Part No

LTC2600/
LTC2610/
LTC2620

LTC2604/
LTC2614/
LTC2624

LTC2602/
LTC2612/
LTC2622

LTC2601/
LTC2611/
LTC2621

LTC2605/
LTC2615/
LTC2625

LTC2609/
LTC2619/
LTC2929

LTC2607/
LTC2617/
LTC2627

LTC2606/
LTC2616/
LTC2626

LTC1660/
LTC1665

LTC1664
LTC1662
LTC1669

Bits
16/14/12

16/14/12

16/14/12

16/14/12

16/14/12

16

10/8

04SP SSOPME 1 27WSSV

10
10

DAC
Outputs  I/0 Packages

SPI SSOP-16

SSOP-16

SSOP-16
1’C

8

SPI SSOP-16

2 SPI MSOP-8

1 1°C TSOT283-5,
MSOP-8

0017
0375

2.5V-5.5V
2.5V-5.5V
2.5V-5.5V
2.5V-5.5V
2.7V-5.5V
2.7V-5.5V
2.7V-5.5V
2.7V-5.5V

2.7V-5.5V

2.7V-55V
2.7V=5.5V




INDUSTRIAL SIGNAL CHAIN

RMS-to-DC Converters

RMS-TO-DC CONVERTERS 19

Linear Technology’s simple, true RMS-to-DC converters use an innovative delta-sigma computational technique that features high
linearity and accuracy suitable for a wide variety of AC measurement applications.

LTC1968

High Linearity: 0.02% Linearity Allows Simple System Calibration

Wide Input Bandwidth: Bandwidth to 0.1% Additional Gain

Error: 40kHz

No-Hassle Simplicity: True RMS-to-DC Conversion with Only One

External Capacitor

Low Supply Current: 330pA

Flexible Inputs: Differential or Single Ended

Flexible Output: Rail-to-Rail Output

Small Size: Space-Saving 8-Pin MSOP Package

Linearity Performance

LTC1968, AZ

CONVENTIONAL
LOG/ANTILOG

LINEARITY ERROR
(Voyr mV DC - Viy mV ACRrys)

60Hz SINEWAVE

0 100 200 300 400
Vin (mV ACRgus)

RMS-to-DC Converters

1% Error Bandwidth

Part No (Typ) kHz
LTC1966 6
LTC1967 200
LTC1968 500

3dB Error Bandwidth
(Typ) kHz

800
4000
15000

RMS Noise Measurement

NOISE IN

Max Linearity
Error (%)

0.15
0.15
0.15

VOLTAGE

Max Conversion

Gain Error (%)
0.3
0.3
0.3

2.5V
| 1mVpg
= Vour =
v TiVaws OF INPUT NOISE
N Vour
Cave
LTC1968 100F
IN2 OUT RTN ﬂ
GND EN =

BW 1kHz TO 100kHz
INPUT SENSITIVITY = 1pVgys TYP

LTC1968 Demo Board

ISUPPLY

Vg Max  Max 25°C

V) (mA) Package
12 017 MSOP-8
6 0.39 MSOP-8
6 2.3 MSOP-8



e

Max Min
Series/  Reference Values Accuracy Drift In/Out
Shunt V) (%) (ppm/°C) Package lsuppy®  Voltage (V) Comment

LT1790 i 1.25,2.048, 2.5, . SOT-23-6 . High Precision SOT-23
33.3, 4.049, 5 Reference

s s saaas oo e e s reom e

LT1460 Series 2.5,3,3.3,5,10 . QOutput Capacitor Optional

ro e a0 s s mame s b e
7w msioes 0% 0 Wosos Tk We A Wommrmeron

LT1019 Both 2.5,4,5 10 DIP-8, TmA High Line Rejection
-5, SO-8
LT6650 Series -18-18 0. 30 typ SOT-23 T1pA 0. 400mV Ref with Rail-to-Rail
Amplifier

o e s 0 ® I e

LTC6652 Series 1.25,2.048, 2.5, 3, Precision, Low Drift, Low
3.3, 4.096, 5 Noise




Frequency
Program Frequency Accuracy Frequency Is Max
Method Range Max 25°C  Drift Vg = Vi (MA) Package Comments

LTC1799 Resistor 1kHz-30MHz 1.50% 40ppm/°C  1.1@3MHz SOT-23 General Purpose

o0 Fesr e 1506 dppnrc osooms  sore  lowrows
owo: R Gedwe  1S06 dopmrC 100 MG10 4 Oupus, S S
owor waom oo 106 e oveme:  Moe  Geemes
oot Swats oo 106 eenC ciome: Moo Fomae

omes ek Wit L% aponro serhe  Sor0 Horrmaens
om0 Fasd  HWGNH: 1006 dpenyC ST SOT20 oS Fest i
omos ressor O 0 sopono | Orewnen  Sor0 Meows
osor  ressor i 0% sopenvo | ooodncs  So120 Moo
ToR06  Feosor | SOW-ONM: 1AM dponrC  108SUMc  SOT0,0PVO i, Soread ot

LTC6930-x Pin-Set 32.678kHz- 1ppm/°C 0.43@5MHz DFN-8, MS-8 8 Pin-Selectable Frequencies
8.192MHz per Device
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Sacramento / Nevada
2260 Douglas Blvd., Ste. 280
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