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  11   

AnalogAnalog  Devices Program Open Devices Program Open  Music:Music:   

  22   

Tit le Sequence:Tit le Sequence:   

“Signal Chain Sel l ing”“Signal Chain Sel l ing”   

“The Instrumentation Market ”“The Instrumentation Market ”   

Music:Music:   

  33   

Narrator si t t ing in an Narrator si t t ing in an 

environment that looks l ike the environment that looks l ike the 

control  room of a television control  room of a television 

station.  Monitors and lots of stat ion.  Monitors and lots of 

analog ( real ly) equipment in the analog ( real ly) equipment in the 

background.background.   

  

Medium Shot that reveals the Medium Shot that reveals the 

environment.environment.   

  

Narrator:Narrator:     (on camera)(on camera)   

  

Hello, I ’m Marianne Milano.  Hello, I ’m Marianne Milano.  

Welcome to another in a series of Welcome to another in a series of 

programs on Analog Devices’  programs on Analog Devices’  

products and markets.products and markets.   

  44   

You can see the t i t le sl ide in You can see the t i t le sl ide in 

one of the monitors behind herone of the monitors behind her .  .   

The technique we’ l l  fol low The technique we’ l l  fol low 

throughout the program is to throughout the program is to 

support her onsupport her on --camera camera 

performance with appropriate performance with appropriate 

visuals.  They wi l l  ei ther be on visuals.  They wi l l  ei ther be on 

the monitor or superimposed on the monitor or superimposed on 
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the video in the f rame.  In some the video in the f rame.  In some 

cases we’ l l  preview graphics by cases we’ l l  preview graphics by 

showing them in the background showing them in the background 

f i rst.  We’ l l  also have the f i rst.  We’ l l  also have the 

narrator turn and use the narrator turn and use the 

control  room equipment to bring control  room equipment to bring 

up the appropriate graphics and up the appropriate graphics and 

the correct t ime.  This wi l l  add a the correct t ime.  This wi l l  add a 

l i t t le action to the program, and l i t t le action to the program, and 

make i t  seem a l i t t le more make i t  seem a l i t t le more 

“friendly .”“fr iendly .”   

55   
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  55   

Cut to a cloCut to a clo seup from a di fferent seup from a di fferent 

camera angle.camera angle.   
In this program, we’l l again stress In this program, we’l l again stress 

the  importance of understanding the  importance of understanding 

the analog opportunity in new the analog opportunity in new 

products and new applications.  products and new applications.  

Keep in mind that many products Keep in mind that many products 

with a primari ly “digital” design with a primari ly “digital” design 

sti l l  have a signif icant analog sti l l  have a signif icant analog 

section.section.   

  66   

  

Back to a medium shot from the Back to a medium shot from the 

original posit ion.  Our narrator original posit ion.  Our narrator 

gestures to one of the television gestures to one of the television 

monitors in the background monitors in the background 

which contains the generic which contains the generic 

graphicgraphic   

  

  

We’ l l use this generic s ignal f low We’ll use this generic s ignal f low 

diagram and several applicat iondiagram and several applicat ion--

specifspecif ic diagrams to show you ic diagrams to show you 

that  once you determine the key that  once you determine the key 

characterist ic of any new design, characterist ic of any new design, 

it ’s easy to ident ify the it ’s easy to ident ify the 

opportunity in the analog section opportunity in the analog section 

and then sell Analog Devices’ and then sell Analog Devices’ 

products.products.   

  77   
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Narrator:  Medium Shot  Narrator:  Medium Shot    

Narrator turns to the graphic in Narrator turns to the graphic in 

the monitor as i f  about to the monitor as i f  about to 

control  the elect ronic process of control  the elect ronic process of 

rebui lding the block diagram.  rebui lding the block diagram.  

Narrator actual ly pul ls fader Narrator actual ly pul ls fader 

handle to dissolve to ful l  screen handle to dissolve to ful l  screen 

graphicgraphic   

Let ’s look at the generic s ignal Let ’s look at the generic s ignal 

f low diagram fi rst.f low diagram fi rst.   

88   
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  88   

Ful l  Screen Signal Flow with Ful l  Screen Signal Flow with 

every element every element at ful l  value.at ful l  value.   
This s ignal f low diagram shows This s ignal f low diagram shows 

many of the common elements many of the common elements 

found in the analog sect ion of found in the analog sect ion of 

new designs.new designs.   

  99   

Ful l  screen subdued graphic Ful l  screen subdued graphic 

with analog cloud at ful l  value.  with analog cloud at ful l  value.    

  

Temperature, force, sound, Temperature, force, sound, 

pressure, and l ight pressure, and l ight 

superimposed over the graphic.superimposed over the graphic.   

The analog world is a real world The analog world is a real world 

of temperature,  force, sound, of temperature,  force, sound, 

pressure, and l ight.  Any product pressure, and l ight.  Any product 

that  performs digital processing that  performs digital processing 

on real world signals requires an on real world signals requires an 

analog “f rontanalog “f ront --end.”end.”   

  1010   

Sensor dissolves onto the Sensor dissolves onto the 

subdued graphic and shrinks subdued graphic and shrinks 

into i ts cinto i ts correct posit ion sensororrect posit ion sensor   

These products al l use sensors to These products al l use sensors to 

detect changes in real world detect changes in real world 

signals.signals.   

  1111   

Narrator onNarrator on-- cameracamera  

CloseClose-- up.up.   
The signals f rom the sensors are The signals f rom the sensors are 

usual ly weak.  They must be usual ly weak.  They must be 
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amplif ied and f i l tered before amplif ied and f i l tered before 

they’re converted to digital form they’re converted to digital form 

and processed by the and processed by the 

microprocessor or DSP.  This microprocessor or DSP.  This 

amplif icat ion and f i l ter ing step is amplif icat ion and f i l ter ing step is 

called analog s ignal condit ioning.called analog s ignal condit ioning.   

1212   
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  1212   

Shoot narrator onShoot narrator on --camera   MS camera   MS 

with monitor for everything even with monitor for everything even 

though we wi l l  stay mostly on though we wi l l  stay mostly on 

the ful l  screen graphic.the ful l  screen graphic.   

  

Shrink Op Amp, Sw/Shrink Op Amp, Sw/Mux, and Mux, and 

Signal Processing Components.Signal Processing Components.   

Here, you’ l l  f ind opportunit ies to Here, you’ l l  f ind opportunit ies to 

sell op amps, switches, muxes, sell op amps, switches, muxes, 

and signal processing and signal processing 

components.  The nature of the components.  The nature of the 

appl icat ion and the appl icat ion and the 

characterist ics of the sensor characterist ics of the sensor 

determine the specif ic determine the specif ic 

components required.components required.   

  1313   

Shrink ADC to f i t  in place.Shrink ADC to f i t  in place.   After condit ioning, the signal is After condit ioning, the signal is 

converted f rom analog to digi tal converted f rom analog to digi tal 

form.  This requires an A to D form.  This requires an A to D 

converter.converter.   

  1414   

Introduce, shrink, and place Introduce, shrink, and place 

interface.interface.   
I f  the converted digital signal has If the converted digital signal has 

to go “off the board”,  for example, to go “off the board”,  for example, 

to a prto a pr inter, interface products, inter, interface products, 

such as l ine drivers and receivers such as l ine drivers and receivers 
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wil l  be part of the design.wil l be part of the design.   

  1515   

Introduce and shrink DAC, Introduce and shrink DAC, 

Reference, and Op AmpsReference, and Op Amps   
After digital processing, the After digital processing, the 

signal wil l  usually be converted signal wil l  usually be converted 

back to analog before i t  can be back to analog before i t  can be 

displayed. This requires a DAC, a displayed. This requires a DAC, a 

reference and more Op Amps.reference and more Op Amps.   

1616   
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  1616   

Back to our narrator onBack to our narrator on-- camera camera 

in a Medium shot that shows the in a Medium shot that shows the 

monitors in the backgroundmonitors in the background..   

Now it ’s t ime to show the match Now it ’s t ime to show the match 

between this diagram and specif ic between this diagram and specif ic 

appl icat ions within the appl icat ions within the 

Instrumentat ion market.Instrumentat ion market.   

  1717   

IntrIntr oduce Graphic for the oduce Graphic for the 

Instrumentation Market.Instrumentation Market.   

Three stock photos together  Three stock photos together  

with t i t le?with t i t le?   

Music:Music:   

  1818   

On On --camera narrator  appears camera narrator  appears 

again with the Instrumentation again with the Instrumentation 

Market graphic on a monitor to Market graphic on a monitor to 

the side.the side.   

ADI products have always been ADI products have always been 

strong sellers in this market. strong sellers in this market. 

Industry projections indicate that  Industry projections indicate that  

this market wi l l cont inue to grow this market wi l l cont inue to grow 

steadi ly and generate a steadi ly and generate a 

signif icant demand for our signif icant demand for our 

products.products.   

  1919   

Ful l  Screen Ful l  Screen GraphicGraphic  shows: shows:   
  

Instrumentation Instrumentation 
MarketMarket   

Of the seven subOf the seven sub --markets that markets that 

make up the instrumentation make up the instrumentation 
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Medical Instrument Medical Instrument   
AnalyticalAnalytical   
Test and MeasurementTest and Measurement   
AvionicAvionic   
Automatic TAutomatic Tes ter es ter   
NuclearNuclear   
LaserLaser   

  
(High ligh t the three , dissolve  the  (High ligh t the three , dissolve  the  
others  away)others  away)   

  

market, we’re going to focus on market, we’re going to focus on 

three that rely heavi ly on our three that rely heavi ly on our 

advanced products.advanced products.   

2020   
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..   2020   
Graphic  pul ls ou t the three  Graphic  pul ls ou t the three  
important categories :important categories :   
  

Medical Instrument Medical Instrument   
Test and MeasurementTest and Measurement  
AnalyticalAnalytical   

  

They’re the most important  They’re the most important  

because they offer because they offer youyou  the  the 

greatest sales opportunity.greatest sales opportunity.   

  2121   

The The Medical Instrument Medical Instrument 

MarketMarket  becomes a t i t le sl ide for  becomes a t i t le sl ide for 

the appl ication l ist.the appl ication l ist.   

We’ l l now look at applications We’ l l now look at applications 

from the Medical Instrumentation from the Medical Instrumentation 

marketmarket   

  2222   

The Stock Photo appears under The Stock Photo appears under 

the t i t le:the t i t le:   

MEDICAL INSTRUMENTSMEDICAL INSTRUMENTS  

  

  2323   

Narrator on camera Medium Narrator on camera Medium 

Shot with the monitors in the Shot with the monitors in the 

backgroundbackground  

  

Possibly covered by graphic.Possibly covered by graphic.   

Narrator:Narrator:   

The medical instrument market is The medical instrument market is 

evolving rapidly.evolving rapidly.   

  2424   

Graphic Scrol l  of the subGraphic Scrol l  of the sub--

categoriescategories   

Shoot Narrator onShoot Narrator on --camera CU camera CU 

as wel l .as wel l .   

Manufacturers are continuously Manufacturers are continuously 

increasing the scope of increasing the scope of 

technology available to their technology available to their 
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customers.  New products are customers.  New products are 

cont inually introduced to the cont inually introduced to the 

market.market.   

2525   
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  2525   

Graphic scrol l  wiGraphic scrol l  wi th al l  of the th al l  of the 

potential  productpotential  product   areas ends areas ends 

with a freeze on patient with a freeze on patient 

monitoring and diagnostic monitoring and diagnostic 

equipment.equipment.   

We’ l l focus on two applications, We’ l l focus on two applications, 

pat ient monitoring, and diagnostic pat ient monitoring, and diagnostic 

equipmentequipment   

  2626   

Narrator onNarrator on-- camera MS with camera MS with 

monitors.monitors.   

  

Patient  care requires constant Patient  care requires constant 

monitoring of many analog signals monitoring of many analog signals 

including blood pressure, body including blood pressure, body 

temperature, and heart functions.temperature, and heart functions.   

  2727   

Narrator onNarrator on-- cameracamera  Patient  monitoring equipment Patient  monitoring equipment 

detects these signals,  analyzes detects these signals,  analyzes 

them and displays them.them and displays them.   

  2828   

Narrator on camera  moves Narrator on camera  moves 

fader handle on switcher fader handle on switcher to to 

bring up the f i rst appl ication bring up the f i rst appl ication 

signal f low diagram on one of signal f low diagram on one of 

the monitors in the background the monitors in the background 

along side the generic signal along side the generic signal 

f low diagramflow diagram..   

This application usual ly requires This application usual ly requires 

low noise, high precision,  low low noise, high precision,  low 

speed products.  In these speed products.  In these 

appl icat ions, low power appl icat ions, low power 

dissipation is also crit icaldissipation is also crit ical   
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  2929   

Talent points to cloud.Talent points to cloud.   In pat ient monitoring, real  world In pat ient monitoring, real  world 

analog signals are generated by analog signals are generated by 

the human body.the human body.   

3030   
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  3030   

Talent moves fader bar again to Talent moves fader bar again to 

bring up the patient monitor bring up the patient monitor 

graphic ful l  screen. graphic ful l  screen.   

  

  

A pressure sensor measures A pressure sensor measures 

changechanges in blood pressure, a s in blood pressure, a 

temperature sensor reads temperature sensor reads 

temperature, and an electrical temperature, and an electrical 

sensor monitors heart functions.sensor monitors heart functions.   

  3131   

Patient Monitor DiagramPatient Monitor Diagram  

Ful lFul l --screenscreen  

  

Op Amps after the sensor are Op Amps after the sensor are 

dissolved in large then “f lown” dissolved in large then “f lown” 

into posit ion.into posit ion.   

  

Shoot talent in CU for al l  of Shoot talent in CU for al l  of 

these sections where a ful l  these sections where a ful l  

screen graphic is probable.screen graphic is probable.   

Here’s a typical signal f low Here’s a typical signal f low 

diagram for a patient monitoring diagram for a patient monitoring 

appl icat ion.appl icat ion.   

  

As the f i rst step in signal As the f i rst step in signal 

condit ioning, the weak signals condit ioning, the weak signals 

from the sensors must be from the sensors must be 

amplif ied.  That general ly amplif ied.  That general ly 

requires a requires a low noise, low input low noise, low input 

current operational or current operational or 

instrumentation amplif ier after instrumentation amplif ier after 

each of the sensors.each of the sensors.   

  3232   
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Introduce elements large then Introduce elements large then 

place them into the diagramplace them into the diagram  
Next, you’l l  f ind a precision f i l ter.  Next, you’l l  f ind a precision f i l ter.  

This f i l ter is designed to clean the This f i l ter is designed to clean the 

signal by removing unwanted signal by removing unwanted 

external “noise” such as AC external “noise” such as AC 

power s ignals.power s ignals.   

3333   
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  3333   

Perhaps dissolve back to talent  Perhaps dissolve back to talent  

on camera as we go through the on camera as we go through the 

longer appl ications.  This would longer appl ications.  This would 

be a Closebe a Close-- up.up.   

Filters l ike these are composed of Filters l ike these are composed of 

a series of op amps and passive a series of op amps and passive 

components such as resistorcomponents such as resistors, s, 

capacitors and inductors.  Their capacitors and inductors.  Their 

most important characterist ic  is most important characterist ic  is 

DC precision and stabil i ty.DC precision and stabil i ty.   

  3434   

Back to the graphic ful l  screen Back to the graphic ful l  screen 

and elements are introduced and elements are introduced 

and posit ioned.and posit ioned.   

Normal ly, after a signal is f i l tered, Normal ly, after a signal is f i l tered, 

it ’s amplif ied.  In this part of the it ’s amplif ied.  In this part of the 

circuit, ,  you’l l  f ind single or circuit, ,  you’l l  f ind single or 

mult iple Op Amps as the central mult iple Op Amps as the central 

gain element.gain element.   

  3535   

Introduce and place mult iplexerIntroduce and place mult iplexer   After all the inputs are amplif ied After all the inputs are amplif ied 

and f i l tered, they may have to be and f i l tered, they may have to be 

mult iplexed into one s ignal path.   mult iplexed into one s ignal path.   

That’s where the mult iplexer comes That’s where the mult iplexer comes 

in.in.   

  3636   
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PerhPerh aps off the graphic and aps off the graphic and 

back to the talent onback to the talent on --screen screen 

framed with the two monitors in framed with the two monitors in 

the backgroundthe background  

  

Place Op AmpPlace Op Amp  

The output of the mux then goes to The output of the mux then goes to 

another op amp.  An op amp is another op amp.  An op amp is 

frequently required before the A to frequently required before the A to 

D converter so the signal can be D converter so the signal can be 

adjusted to match the input adjusted to match the input 

requirements of the ADC.requirements of the ADC.   

  3737   

Talent onTalent on-- camera in Closecamera in Close-- up.up. ..   Convert ing analog patient Convert ing analog patient 

monitoring signals to digital data monitoring signals to digital data 

normal ly requires an ADC with normal ly requires an ADC with 

resolution f rom 16 to 20 bits.   Low resolution f rom 16 to 20 bits.   Low 

power consumption is also power consumption is also 

crit ical,  part icularly incrit ical,  part icularly in  portable  portable 

instruments.instruments.   

  3838   

Back to the graphic ful l .Back to the graphic ful l .   

Place Interface and power Place Interface and power 

managementmanagement   

Depending on the peripherals, Depending on the peripherals, 

you might f ind an opportunity  to you might f ind an opportunity  to 

sell interface and power sell interface and power 

management products around the management products around the 
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microprocessor.microprocessor.   

  3939   

Place appropriate graphic Place appropriate graphic 

elementelement   
External peripherals, l ike printers, External peripherals, l ike printers, 

are driven by interface productsare driven by interface products   

  4040   

Graphic ful lGraphic ful l   Power management products Power management products 

might be inc luded to monitor might be inc luded to monitor 

power supply voltages and protect power supply voltages and protect 

the system from fluctuations in the system from fluctuations in 

supply voltage.supply voltage.   

4141   
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  4141   

Place DSPPlace DSP  The Digital SignalThe Digital Signal  Processor,  or  Processor,  or 

DSP, processes the digital  data to DSP, processes the digital  data to 

extract the required information.extract the required information.   

  4242   

Graphic ful l .   We might Graphic ful l .   We might 

occasional ly go back to the occasional ly go back to the 

narrator 0nnarrator 0n-- camera.camera.   

  

Place DAC elementPlace DAC element   

The f inal part of this diagram The f inal part of this diagram 

shows a Digital to Analog shows a Digital to Analog 

Converter after the DSP or Converter after the DSP or 

microprocessor.  This DAC feeds microprocessor.  This DAC feeds 

the s ignal to an output device the s ignal to an output device 

such as a display or printer.such as a display or printer.   

  4343   

Back to the talent on camera.  Back to the talent on camera.  

Talent moves fader handle to Talent moves fader handle to 

bring up the next  product bring up the next  product 

category.category.   

  

We then go to the graphic ful l  We then go to the graphic ful l  

screen.screen.   

  

We then dissolve inWe then dissolve in  the photo i f   the photo i f  

we have one.we have one.   

The next product category we’l l The next product category we’l l 

focus on is medical diagnost ic focus on is medical diagnost ic 

technology.  This differs f rom technology.  This differs f rom 

pat ient monitoring in that it  pat ient monitoring in that it  

actively t ransmits s ignals into the actively t ransmits s ignals into the 

human body and then measures human body and then measures 

the return or echo.  It  includes the return or echo.  It  includes 



Analog Devices   “Instrumentation”   Analog Devices   “Instrumentation”   Draft Four   10/25/94   Draft Four   10/25/94   MSW AD4GRAP.SCRMSW AD4GRAP.SCR   J. Pfei ffer      J. Pfei ffer   

Page   Page   2323   

IINTERSECTNTERSECT I INCORPORATEDNCORPORATED      15 Consti tut ion Drive   Bedford  NH   03110   603 472 667015 Consti tut ion Drive   Bedford  NH   03110   603 472 6670  

appl icat ions such as Magnet ic appl icat ions such as Magnet ic 

Resonance Imaging and Resonance Imaging and 

Ult rasound equipment.Ult rasound equipment.   

  4444   

Back to the talent on cameraBack to the talent on camera   We’ l l examine an ult rasound We’ ll examine an ult rasound 

appl icat ion.appl icat ion.   

4545   



Analog Devices   “Instrumentation”   Analog Devices   “Instrumentation”   Draft Four   10/25/94   Draft Four   10/25/94   MSW AD4GRAP.SCRMSW AD4GRAP.SCR   J. Pfei ffer      J. Pfei ffer   

Page   Page   2424   

IINTERSECTNTERSECT I INCORPORATEDNCORPORATED      15 Consti tut ion Drive   Bedford  NH   03110   603 472 667015 Consti tut ion Drive   Bedford  NH   03110   603 472 6670  

  4545   

Ultrasound t i t le.   Stock Photo?.Ultrasound t i t le.   Stock Photo?.   Ult rasound products are sonarUlt rasound products are sonar --

l ike devices that process and l ike devices that process and 

display reflections display reflections from s ignals from s ignals 

transmitted into the patient.transmitted into the patient.   

  4646   

Graphic ful l  screen.Graphic ful l  screen.   

  

Highl ight/place  transducerHighl ight/place  transducer   

subdue the rest of the diagram.subdue the rest of the diagram.   

  

Also shoot the talent in closeup Also shoot the talent in closeup 

in case we need to return to the in case we need to return to the 

narrator.narrator.   

The sensor in this application is The sensor in this application is 

an array of 256 transmit  and an array of 256 transmit  and 

receive t ransducers.   The receive t ransducers.   The 

transmitt ing section of the transmitt ing section of the 

transducer emits a signal in the transducer emits a signal in the 

range of 1 to 10 Mhz.  The signal  range of 1 to 10 Mhz.  The signal  

travels through the pat ient, travels through the pat ient, 

bounces back, and is detected by bounces back, and is detected by 

the receive t ransducer.the receive t ransducer.   

  4747   

Place these elements as they Place these elements as they 

are meare mentionedntioned..   
The gain of the t ransmitted s ignal The gain of the t ransmitted s ignal 

is control led by a variable gain is control led by a variable gain 

amplif ier, which in turn is amplif ier, which in turn is 
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controlled by an 8controlled by an 8 --bit Digital  to bit Digital  to 

analog converter.analog converter.   

4848   
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  4848   

Return to the talent in closeReturn to the talent in close-- up up 

for some of this explanationfor some of this explanation . .    
The reflected s ignal is f i rst The reflected s ignal is f i rst 

processed by a t imeprocessed by a t ime --gain gain 

amplif ier.  The TGA applies more amplif ier.  The TGA applies more 

amplif icat ion to those ref lected amplif icat ion to those ref lected 

signals that have the longest signals that have the longest 

elapsed t ime from transmission to elapsed t ime from transmission to 

reception. These are the signals reception. These are the signals 

that  have traveled deep into the that  have traveled deep into the 

pat ient’s body.pat ient’s body.   

  4949   

Graphic Ful l .   We wGraphic Ful l .   We w i l l  shoot the i l l  shoot the 

narrator onnarrator on-- camera i f  we have camera i f  we have 

to cut away to the narrator at to cut away to the narrator at 

any point.  Op Amp is placed on any point.  Op Amp is placed on 

the diagramthe diagram  

Once ampl if ied, the input signal is Once ampl if ied, the input signal is 

processed by another op amp.  processed by another op amp.  

This Op Amp condit ions the signal This Op Amp condit ions the signal 

before it  gets to the ADC.before it  gets to the ADC.   

  5050   

Introduce and Place ADCIntroduce and Place ADC  A typical ADC would have 10 bits A typical ADC would have 10 bits 

of resolution and operate at of resolution and operate at 

speeds of up to 40 mega samples speeds of up to 40 mega samples 



Analog Devices   “Instrumentation”   Analog Devices   “Instrumentation”   Draft Four   10/25/94   Draft Four   10/25/94   MSW AD4GRAP.SCRMSW AD4GRAP.SCR   J. Pfei ffer      J. Pfei ffer   

Page   Page   2727   

IINTERSECTNTERSECT I INCORPORATEDNCORPORATED      15 Consti tut ion Drive   Bedford  NH   03110   603 472 667015 Consti tut ion Drive   Bedford  NH   03110   603 472 6670  

per second.per second.   

  5151   

Introduce and place DSPIntroduce and place DSP  In order to extract the needed In order to extract the needed 

informat ion, the signal is then informat ion, the signal is then 

processed by the DSP.processed by the DSP.   

5252   
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  5252   

Place elements as thPlace elements as th ey are ey are 

mentioned.mentioned.   
After this processing, the After this processing, the 

informat ion is converted back to informat ion is converted back to 

analog.  This may require one or analog.  This may require one or 

more video DACs.  The output of more video DACs.  The output of 

the DAC may be buffered by the DAC may be buffered by 

another Op amp and then sent to another Op amp and then sent to 

a VCR and monitor. a VCR and monitor.   

  5353   

Place elements as mentionedPlace elements as mentioned  

  

Note:  Is i t 18 Note:  Is i t 18 

Bit??Bit??   

The audio signal is generated by The audio signal is generated by 

an an 1818 --bit  audio DAC.  An audio bit  audio DAC.  An audio 

preamplif ier and a power amplif ier preamplif ier and a power amplif ier 

are used to drive a speaker.  This are used to drive a speaker.  This 

is a low frequency signal path.is a low frequency signal path.   

  5454   

Back to narrator onBack to narrator on --camera and camera and 

then to at t i t le sl ide for the next then to at t i t le sl ide for the next 

susu bb--category.category.   

  

Rene to check whether “other Rene to check whether “other 

substance analyzers” is substance analyzers” is 

correct subcorrect sub --category for category for 

We move now to analytical We move now to analytical 

products.  This subproducts.  This sub --category category 

includes appl icat ions such as includes appl icat ions such as 

chromatographs, chromatographs, 
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Blood AnalyzerBlood Analyzer   spectrophotometers, spectrophotometers, 

spectrometers, and spectrometers, and other other 

substance analyzerssubstance analyzers ..   

5555   
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  5555   

Graphic bui ld to Analyt ical  t i t le Graphic bui ld to Analyt ical  t i t le 

which is a stock photo under the which is a stock photo under the 

appl ication t i t le.appl ication t i t le.   

  

  5656   

Talent on camera.  At the end of  Talent on camera.  At the end of  

this paragraph talent moves the this paragraph talent moves the 

fader handle to bring up the fader handle to bring up the 

next graphicnext graphic   

In this category, we’l l take a look In this category, we’l l take a look 

at aat a  Blood Analyzer.  This  Blood Analyzer.  This 

appl icat ion is another example of appl icat ion is another example of 

a low speed, precis ion signal a low speed, precis ion signal 

path.path.   

  5757   

Graphic ful l   then subdued to Graphic ful l   then subdued to 

reveal sensor.reveal sensor.     
The real world s ignal in this case The real world s ignal in this case 

is l ight .  The sensor is a photo is l ight .  The sensor is a photo 

diode that  measures changes in diode that  measures changes in 

l ight as it  passes through a Blood l ight as it  passes through a Blood 

sample.   There might be as many sample.   There might be as many 

as 32 of these sensors in an as 32 of these sensors in an 

array.array.   

  5858   

introduce and posit ion Op Amp.introduce and posit ion Op Amp.   

  
The output s ignal f rom each The output s ignal f rom each 
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Talent on camera i f  necessary.Talent on camera i f  necessary.   sensor is very smal l, so the f irst sensor is very smal l, so the f irst 

step is ampl if ication.  After every step is ampl if ication.  After every 

senssens or, a very low input current,  or, a very low input current,  

low noise op amp boosts the low noise op amp boosts the 

signal.signal.   

5959   
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  5959   

Introduce and place low pass Introduce and place low pass 

f i l ter.f i l ter.   

  

We’ l l  also shoot the narrator onWe’l l  also shoot the narrator on--

camera in case we need the camera in case we need the 

footagefootage..   

A low pass f i l ter is next.  The A low pass f i l ter is next.  The 

requirements here are simi lar to requirements here are simi lar to 

the f i l ter we described in the the f i l ter we described in the 

pat ient monitoring appl icat ion.pat ient monitoring appl icat ion.   

  6060   

introduce and place MUXintroduce and place MUX  32 sensor array outputs are then 32 sensor array outputs are then 

mult iplexed into one s ignal path.   mult iplexed into one s ignal path.   

This mux has a characterist ic of This mux has a characterist ic of 

very low “on” res istance.very low “on” res istance.   

  6161   

Introduce and place Op AmpIntroduce and place Op Amp  After the mux, a buffer opAfter the mux, a buffer op  amp is  amp is 

required before the input of the required before the input of the 

ADC.ADC.   

  6262   

Introduce and Place ADC.  Introduce and Place ADC.  

Place ReferencePlace Reference  
The ADC in this application The ADC in this application 

typically has 16 bits of resolution typically has 16 bits of resolution 

and a 5 k ilohertz sampl ing rate.  and a 5 k ilohertz sampl ing rate.  

Here, as is often the case, a Here, as is often the case, a 
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voltage reference is required..voltage reference is required..   

  6363   

Introduce and Place DSPIntroduce and Place DSP  The DSP or microprocessor The DSP or microprocessor 

processes the data to determine processes the data to determine 

the characterist ics of the f luid or the characterist ics of the f luid or 

gas being analyzed.gas being analyzed.   

6464   
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  6464   

Highl ight interface and Highl ight interface and 

management products.management products.   
As with the other appl icat ions, As with the other appl icat ions, 

around the DSP or around the DSP or 

microprocessor you’ l l  f imicroprocessor you’ l l  f i nd  an nd  an 

opportunity to sell interface and opportunity to sell interface and 

power management products.power management products.   

  6565   

Highl ight Display and PrinterHighl ight Display and Printer   After the DSP, the results are After the DSP, the results are 

routed to a display and a printer.routed to a display and a printer.   

  6666   

Narrator onNarrator on-- cameracamera  With variations appropriate to the With variations appropriate to the 

material being analyzed, this  material being analyzed, this  

signal f low diagram is fairly signal f low diagram is fairly 

representat ive of many products representat ive of many products 

in the analytical instrument subin the analytical instrument sub --

category.category.   

  6767   

Narrator moves fader handle to Narrator moves fader handle to 

bring up the next  graphic.bring up the next  graphic.   
The f inal area we’ l l cover in this The f inal area we’ l l cover in this 

program is the Test and program is the Test and 
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Measurement subMeasurement sub --category.category.   

6868   
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  6868   

Word GrWord Graphic Bui ldaphic Bui ld   We’ l l examine one application We’ l l examine one application 

from this important area:  from this important area:  

Oscil loscopes.Oscil loscopes.   

  6969   

Talent on cameraTalent on camera  The input to Osci l loscopes is  an The input to Osci l loscopes is  an 

electr ical signal picked up by a electr ical signal picked up by a 

probe.probe.   

  7070   

Graphic ful l  then subdued.Graphic ful l  then subdued.   

Digi tal  Frame storing Digi tal  Frame storing 

osci l loscopeosci l loscope  

  

Graphic bui ld.  Introduce ICGGraphic bui ld.  Introduce ICG  

The f i rst step in the signal path is The f i rst step in the signal path is 

manual or automat ic input gain manual or automat ic input gain 

control.control.   

  7171   

Graphic highl ight attenuatorGraphic highl ight attenuator   The attenuator adjusts the input The attenuator adjusts the input 

signal in order to maximize it  signal in order to maximize it  

without overdriving the without overdriving the 

instrument.instrument.   

  7272   

Highl ight programmable gain Highl ight programmable gain 

amampli f ierpl i f ier   
The next component, a high The next component, a high 
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speed programmable gain speed programmable gain 

amplif ier works together with the amplif ier works together with the 

attenuator to maximize the s ignal attenuator to maximize the s ignal 

input to the ADC.input to the ADC.   

7373   
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  7373   

Introduce and place ADCIntroduce and place ADC  The performance and cost of  an The performance and cost of  an 

oscil loscope is dependent on the oscil loscope is dependent on the 

performance of the ADC.  It ’s  the performance of the ADC.  It ’s  the 

heart of the oscil loscope.heart of the oscil loscope.   

  7474   

Narrator on cameraNarrator on camera   Depending on the product, the Depending on the product, the 

ADC world require a resolution of ADC world require a resolution of 

88--12 bits at speeds of 10 to 500 12 bits at speeds of 10 to 500 

megasamples per second.megasamples per second.   

  7575   

Narrator onNarrator on-- cameracamera  The tradeThe trade --off here is speed vs. off here is speed vs. 

resolution as well  aresolution as well  as cost.s cost.   

  7676   

Highl ight elements as they are Highl ight elements as they are 

mentionedmentioned  
After the ADC, the digital s ignal After the ADC, the digital s ignal 

goes to a buffer memory where goes to a buffer memory where 

the waveform can be stored for the waveform can be stored for 

processing by the DSP or held processing by the DSP or held 

momentari ly before being sent momentari ly before being sent 
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through a DAC to an analog through a DAC to an analog 

display.display.   

7777   
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  7777   

Introduce and place DSPIntroduce and place DSP  DSPs are used to average or f i l ter DSPs are used to average or f i l ter 

the waveform based on what the the waveform based on what the 

user wants to analyze.  Like the user wants to analyze.  Like the 

other appl ications, the output is other appl ications, the output is 

converted back to analog form by converted back to analog form by 

a DAC and video ampl if iers.a DAC and video ampl if iers.   

  7878   

Narrator onNarrator on-- cameracamera  We can’t leave the Test and We can’t leave the Test and 

Measurement subMeasurement sub --category before category before 

tell ing you again these products tell ing you again these products 

offer you a high volume sales offer you a high volume sales 

opportunity.opportunity.   

  7979   

Narrator onNarrator on-- camera.  Then camera.  Then 

dissolve to a each of the dissolve to a each of the 

appl ication signal f lows to show appl ication signal f lows to show 

how the generic diagram how the generic diagram 

matches the specif ic diagramsmatches the specif ic diagrams   

That brings us to the end of this That brings us to the end of this 

program.  Elements f rom the program.  Elements f rom the 

generic signal f low diagram we generic signal f low diagram we 

introduced at the beginning of this introduced at the beginning of this 

program are found in each of  program are found in each of  
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these appl icat ion specif ic these appl icat ion specif ic 

diagrams.diagrams.   

  8080   

Back to the generic signal f low Back to the generic signal f low 

diagram at the end of the diagram at the end of the 

review.review.   

The generic s ignal f low diagram The generic s ignal f low diagram 

is a model you can use for most is a model you can use for most 

of the products that fal l within the of the products that fal l within the 

Instrumentat ion Market.Instrumentat ion Market.   

  8181   

Narrator onNarrator on-- cameracamera  Understanding recurr ing signal Understanding recurr ing signal 

f low patterns is the best way to f low patterns is the best way to 

sell our products.sell our products.   

  8282   

Narrator on cameraNarrator on camera   Thanks for your t ime.  See you in Thanks for your t ime.  See you in 

our next v ideo.our next v ideo.   

  8383   

Narrator on cameraNarrator on camera   Good sel l ing.Good sel l ing.   

  8484   

Closing graphicsClosing graphics   Music: Music: (optional)(optional)   

  8585   


