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Basic Channel Architecture

Hardware Control Functions

Gain
Multiplier

Analog to 
Digital
Conversion

Analog
Front-End

Sensor

Offset
Compensation
Voltage

Anti-alias
Filter

1) Excitation Settings

• Processor
• Firmware
• Memory
• Communication

Excitation

2) Set Channel Gain
a. Front-End Low/High Range
b. Gain Multiplier
c. Measure Actual Gain

3) Remove Offset

4) Set hardware Filters

5) Set Sampling Parameters
a. Sampling Rate
b. Sampling Duration
c. Triggering Methods

Precision

Voltage

Source

Shunt

Driver

6) Diagnostic Routine
a. System Health
b. Excitation Checks
c. Sensor Checks
d. Amplifier Tests
e. Channel Scaling
f. Shunt Checks

6) Perform Shunt Check
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TDAS Signal Chains

50-5,000 Hz

Bypass = 25 KHz Bandwidth

Gain
0.8-64

2-pole 
fixed

2-pole
fixed

5-pole
adjust

2-pole
fixed

2-pole
fixed

Sample & Hold

Track &
Hold Amp

Bypass Adjustable
25 KHz Bandwidth Limiting in Front End Stages

Differential
Instrumentation 
Amplifier

Gain 1 or 32

Attenuator
Summing Amp 
Offset Comp.

TDAS PRO

16-bit
ADC

Gain
1-64

2-pole
4 kHz

5-pole
adjust

2-pole
4 kHz

Bypass Adjustable
8 KHz Bandwidth Limiting in Front End Stages – Possibly better for suppressing issues related to Transducer Resonance

Differential
Instrumentation 
Amplifier

Gain 1 or 64

Summing Amp 
Offset Comp.

TDAS G5 (std)

16-bit
ADC

One ADC for 

every channel

Fixed 8-pole filter: -3dB @ 2.9, 3.0 or 4.3 KHz with adjustable filter bypassed.    
Max BW: -3dB @ 25 kHz with all filters bypassed

50-4,000Hz

Max BW: -3dB @ 4KHz @ 20k sps or higher

Gain
1-64

2-pole
40 kHz

5-pole
adjust

2-pole
40 kHz

Bypass Adjustable
50 KHz Bandwidth Limiting in Front End Stages

Differential
Instrumentation 
Amplifier

Gain 1 or 64

Summing Amp 
Offset Comp.

TDAS G5-HB

16-bit
ADC

One ADC for 

every channel

50-30,000Hz

Max BW: -3dB @ 30 kHz @ 100,000 sps

Excitation
5.0 & 10.0 volts

Excitation
5.0 volts

Excitation
5.0 volts
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TDAS PRO SIM – Sensor Interface

8-pole 
2.9 KHz

Butterworth
Filter

50-5,000Hz
Adjustable 

5-pole

• Bypass
(25 KHz Bandwidth)

• Sample
and Hold

A/D Input
2.5 volts

t/h
amp

Gain1
0-8.00

Gain 2
0-8.00

• Set gain stages 1 and 2
(256 steps from 0 to 8.00)

• Software Adjustable Butterworth Filter

+ex

+sig-sig

Differential

Instrumentation 
Amplifier

Shunt Calibration 
Switching

Internal Shunts

System Common
(Same as Pin 5)

analog
switch

Extra Front-End Switch

R

R

R

R

16-bit DAC (NIST)
voltage insertion
gain calibration

Shunt
Emulation

Driver

 2

Summing Amp

Dual 12-Bit DACs
Coarse and Fine
Offset Adjustment
(2.5 volts total)

Isolated
-5V Excitation

Isolated
+5V Excitation

-ex

Soft Reference

analog
switch

1 to 7

1/2 Bridge
Completion
0.1%

Software Controlled
Optically Isolated
Solid-State Relays

Isolation
and
Switching

12-bit
A/D

Excitation Check Circuit

Gain 1 or 32

8V

5V

Power rails in filter section are 2.7V

251

1K

1K

20K

20K
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TDAS G5 – Sensor Interface

50-4,000 Hz
Adjustable 

5-pole

Differential
Instrumentation 
Amplifier

analog
switches

16-bit DAC, 0-5 V
voltage insertion
gain calibration

Shunt
Emulation

Driver

Multi-function

Summing Amp

Excitation Source
5 volts

20 mA Rated
Fast Recovery

+ex

+sig-sig

-ex

16-bit
A/D

Excitation Check Circuit

Gain 1 or 64

2.5 V Ref

DAC used to null
offset. Must zero
to <2% A/D f/s.

+

-

Excitation pre-
regulator

pull-up / ESD
protection Dallas 2480 1-wire 

interface IC (req.)

• 32-bit sample register
• Output register, 3-bits

Multi-
Function
I/O Line

Shield

6-pin
Sensor
Connector

UART Interface

32-bit data bus

2-pole 
4.0 KHz

Butterworth
Filter

16-bit
A/D

0-5 volt

2-pole 
4.0 KHz

Butterworth
Filter

Bypass

Processor

Gain Multiplier: 1 to 64

digital
potentiometer

Sensor
Bridge
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SLICE NANO, MICRO, IP68 Signal Chain

Gain
1 or 10

2-pole
40 kHz

5-pole
adjust

2-pole
40 kHz

50 kHz Bandwidth Limiting in Front End Stages

Differential
Instrumentation 
Amplifier

Gain 1-128
(8-steps)

Summing Amp 
Offset Comp.

SLICE NANO, MICRO, IP68

16-bit
ADC

50Hz – 35 kHz

Max BW: -3dB @ 35 KHz 

Max  sampling rate:

120k sps (Base)

500k sps (Base+)

Excitation
5.0 volts

Differential
Instrumentation 
Amplifier
Gain 1-128

Multi-function
Summing Amp
(Gain 1 or 10)

Excitation Source
• 5-volts  20 mA
• Short circuit safe
• ESD Protected

+ex

+sig

-sig

Sensor

-ex

2.5V

DAC used to null
offset. Must zero
to <2% A/D f/s.

16-bit
ADC

Feature Overview

1) 0.2 to 4.8 volt Input Range

2) Gains of 1 to 1,280

3) True Bridge Completion

4) 35 kHz Bandwidth (max)

5) ESD and RFI Protection

P
ro

tectio
n

 an
d

B
rid

ge C
o

m
p

letio
n

Excitation
Check
Circuit

2-pole 
40 KHz
Filter

2-pole 
40 KHz
Filter

5-pole 
50Hz to 35 KHz

Adjustable
Filter

9-poles of Butterworth filtering

Shunt
Check
Circuit

Electronic ID
Interface

+ID
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SLICE NANO/MICRO/IP68 – Sensor Interface

3

1

2

6

7

5

4

−EX

+SIG

−SIG

+ID

→ Internal to SLICE Bridge

+ex

+sig-sig

-ex

Sensor
Bridge

Amplifier

Electronic ID
Interface

Excitation
5-volts 20 mA

+EX 3K

3K

−ID

Half-Bridge Switch

+EX-EX

-SIG +SIG

+ID

-IDShield

Sensor Side 

Shield
2.5V

Precision DACDriver

Shunt Circuits

Excitation
Diagnostic

ADCs
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SLICE PRO Gen 2 – Signal Chain Options

Differential
Instrumentation 
Amplifier

Gain
1-100

2-pole
50k or 
100 kHz

5-pole
adjust

2-pole
50k or 
100 kHz

Bypass Adjustable~250 kHz Bandwidth Limiting in Front End Stages

Differential
Instrumentation 
Amplifier

Gain 1 to 128
(8-steps)

Summing Amp 
Offset Comp.

SLICE PRO Gen 2 & 2.5 – Bandwidth Option 1

16-bit
ADC

Max 1M sps

1Hz - 45 kHz

Max BW: -3dB @ 100 kHz with adjustable filter bypassed

Gain
1-100

2-pole
100k or 
200 kHz

5-pole
adjust

2-pole
100k or 
200 kHz

Bypass Adjustable
~250 kHz Bandwidth Limiting in Front End Stages

Gain 1 to 128
(8-steps)

Summing Amp 
Offset Comp.

16-bit
ADC

Max 1M sps

1Hz - 45 kHz

Max BW: -3dB @ 200 kHz with adjustable filter bypassed

Excitation
5.0 volts

Excitation
5.0 volts SLICE PRO Gen 2 & 2.5 – Bandwidth Option 2
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SLICE PRO SIM Gen 3 – Signal Chain Options

Gain
1-64

4-pole
100 kHz

5-pole
adjust

4-pole
100 kHz

Bypass Adjustable~500 kHz Bandwidth Limiting in Front End Stages

Differential
Instrumentation 
Amplifier

Gain 1,10,100

Summing Amp 
Offset Comp.

SLICE PRO Gen 3 – High Bandwidth

16-bit
ADC

Max 1M sps

1Hz - 45 kHz

Max BW: -3dB @ 100 kHz with adjustable filter bypassed

Gain
1-64

4-pole
4.0 kHz

5-pole
adjust

4-pole
4.0 kHz

Bypass Adjustable
~10 kHz Bandwidth Limiting in Front End Stages – Possibly better for suppressing issues related to Transducer Resonance

Differential
Instrumentation 
Amplifier

Gain 1,10,100

Summing Amp 
Offset Comp.

SLICE PRO Gen 3 – Standard Bandwidth

16-bit
ADC

Max 1M sps

1Hz - 4 kHz

Max BW: -3dB @ 4 kHz

Gain
1-64

4-pole

200 kHz
5-pole
adjust

4-pole
200 kHz

Bypass Adjustable
~500 kHz Bandwidth Limiting in Front End Stages

Differential
Instrumentation 
Amplifier

Gain 1,10,100

Summing Amp 
Offset Comp.

SLICE PRO Gen 3 – Maximum Bandwidth

16-bit
ADC

Max 1M sps

1Hz - 45 kHz

Max BW: -3dB @ 200 kHz with adjustable filter bypassed

Excitation
2.0/5.0/10.0 volts

Excitation
2.0/5.0/10.0 volts

Excitation
2.0/5.0/10.0 volts
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SLICE PRO SIM Gen 3 – Sensor Interface

→ Internal to SLICE PROSensor Side 

EXC+

sig-+sig

EXC-

Sensor
Bridge

Maxim (Dallas)
Silicon s/n

1

3

4

5

2

n/c

EXC+

SIG −

SIG +

ID+

Instrument
Amplifier

Electronic ID
(TEDS) Interface

EXC−

ID−

½ Bridge Switch

Shield/IEPE-

IEPE Sensor Interface
25-volt source, I = 4 mA

IEPE+

Excitation
2 -10 volts

40 mA

7

¾ Bridge Switch

120 or 350

Excitation
Diagnostic

ADCs

Precision DACDriver

Shunt Circuits

Shield

6
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SLICE6 – Signal Chain

Differential
Instrumentation 
Amplifier
Gain 1-128 Multi-function

Summing Amp
(Gain1 or 10)

Excitation Source
• 5-volts, 20 mA
• Short circuit safe
• ESD Protected

+ex

+sig
-sig

Sensor

-ex

2.5V

DAC used to null
offset. Must zero
to <2% A/D f/s.

16-bit
ADC

Feature Overview

1) Individual Excitation Sources

2) Gains from 1 to 1,280

3) Fixed Butterworth Filters

4) ESD, EMI and RFI Protection

5) Up to 400k samples per second

ESD
, EM

I, R
FI  P

ro
tectio

n

Excitation
Check
Circuit

4-pole 
Butterworth

Filter

Shunt
Check
Circuit

Electronic ID
Interface

+ID

GND

Shield/ID-
Standard Bandwidth: 0 to 3.0 kHz
High Bandwidth: 0 to  20 kHz
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SLICE6 – Sensor Interface

+Ex

+Sig− Sig

− Ex

Sensor
Bridge

Bridge Transducer

−EX

+ID

→ Internal to SLICE6

Electronic ID
Interface

Excitation
5-volts 20 mA

+EX

−ID/Shield

Sensor Side 

+SIG

−SIG

2.5V

Excitation
Diagnostics

To AA 
Filters  
& ADC

Precision

DAC

Shunt Circuit

Instrument

Amplifier

Maxim (Dallas) Silicon s/n

• +/- Signal are connected to a true Differential Instrumentation Amplifier (IA)
• Common Mode Range of the IA is 0.1 to 5.0 volts with respect to ground and –excitation.
• +/- Signal inputs must both be connected externally to a full bridge.
• The maximum signal swing is ±2.4 volts (with a 2.5 volt center) 
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Differential
Instrumentation 
Amplifier
Gain 1-128 Multi-function

Summing Amp
(Gain1 or 10)

Excitation Source
• 5-volts, 20 mA
• Short circuit safe
• ESD Protected

+ex

+sig
-sig

Sensor

-ex

2.5V

DAC used to null
offset. Must zero
to <2% A/D f/s.

16-bit
ADC

Feature Overview

1) Individual Excitation Sources

2) Gains from 1 to 1,280

3) Adjustable Butterworth Filters

4) Half-Bridge Completion

5) ESD, EMI and RFI Protection

P
ro

tectio
n

 an
d

 B
rid

ge C
o

m
p

letio
n

Excitation
Check
Circuit

2-pole 
50 kHz
Filter

2-pole 
50 kHz
Filter

5-pole 
20Hz to 40 kHz

Adjustable
Filter

Shunt
Check
Circuit

Electronic ID
Interface

+ID

Bypass

IEPE Sensor Interface

5 mA Constant Current, 24V

Includes Sensor ID Capability
IEPE

GND

Shield/ID-/IEPE-

Shield/ID-/ IEPE-

Bandwidth: 0 to 50 kHz
Sampling: Up to 400k sps

SLICE6 Air – Signal Chain
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SLICE6 AIR – Sensor Interface

-Sig

+Ex

+Sig

-Ex

Sensor

Bridge

Shield

• +/- Signal are connected to a true Differential Instrumentation Amplifier (IA)
• Common Mode Range of the IA is 0-5 volts with respect to ground and –excitation.
• +/- Signal inputs must both be connected either externally or using ½ bridge completion.
• The maximum signal swing is 0-5 volts or ±2.5 volts (with a 2.5 volt center) 

2.5 ±2.5 volts

2.5V

→ Internal to SLICE6 AIRSensor Side 

Maxim (Dallas)

Silicon S/N

Ex+

Sig−

Sig+

ID+

Instrument

Amplifier

Electronic ID

(TEDS) Interface

Ex−

GND/RTN

1/2 Bridge Switch

IEPE Sensor Interface

24 V source, 5 mA Current

IEPE+

Excitation Diagnostic

ADCs

Precision

DAC

Shunt Circuit

3k Ω

Excitation

5V, 20 mA
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SLICE PRO SIM Bandwidth Details
• Each stage in the SLICE signal chain has specific bandwidth limiting.

• Designed to keep signals within the linear range of the semiconductor amplifiers.

• Front-end limiting chosen for best fit with intended applications. For example, to limit effects of 
undamped sensors sampled at 20k sps or less in automotive safety test applications. 

• Anti-alias filters optimized for typical sampling rates in a given application.

• The main differences between the High or Max Bandwidth version and Standard or 
Automotive version are as follows:
• Front-end bandwidth limiting increased to 500 kHz.

• Limiting in other stages increased to 200 kHz.

• Anti-alias filters optimized to support 500k to 1M sps.

• Quality Assurance testing parameters are different.

• High-bandwidth units can be used together with Standard Bandwidth units at the 
same sampling rate as long as the anti-alias filter settings and overall data bandwidths 
meet testing requirements.
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General Comments
• Automotive safety tests generally require data bandwidth from DC to  4,000 Hz

• For other applications, bandwidth requirements must be carefully considered
• Experimental testing. Transducer resonance studies?

• Acoustic or blast pressure measurements.

• Material properties at high loading rates.

• Biomechanics studies in certain high energy test events.

• Validation of models used to assess structural impact response.

• Soldier protection in a blast environment.

• DTS commitment to advanced testing requirements
• Since 1998 TDAS PRO has had a software selectable 25 kHz bandwidth setting as a standard feature. 

Also max 300,000 sps.

• Since 2007 we have offered TDAS G5-HB with bandwidth extended to 40,000 kHz (30 kHz max 
recommended at 100k sps).

• SLICE NANO, MICRO, IP68, SLICE6 and SLICE6 Air support data bandwidths up to 40 kHz

• SLICE PRO supports data bandwidth up to 200 kHz


