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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

Presentation Outline

e Biopotentials

« Electrocardiogram, ECG

e ECG characteristics

 ECG electrodes and connections

« The DAS/ECG board electrical functions and capabilities

 AC and DC applications for the DAS/ECG board
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Biopotentials — Muscle Cell
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Biopotentials from Cells
Electrical Signals From the Body

EVERY CELL IS LIKE ALITTLE BATTERY

Action
Voltage | ptential
Reversed Potential
HUMAN CELL +20mV
oV

Time

Depolarization Repolarization

Resting Potential

-/0mV
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Cardiac Conduction System of the Heart
ECG Waveforms

English EC G, German EK G
PQR,STU

R

Left Heart
Contracts

Bundle of His

Purkinje network
P

0.2

I
S[I i

! ]
L 1| (I
0 10.1 Q02T 03 |04
Purkinje ~——— Time (Seconds) : -
network | - i 1
Auricles _ | : : f
contract : II :
e
0.155 bundle of His .' normally no “U”
Right bundle branch M}f ocardium Ventricles contract -‘I bt
Left bundle 9.1
bidricl: ECG measures the gross condition of

the heart muscle

Biggest Heart Muscle, R Wave
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Biopotentials from Cells - Electrodes

IONS to ELECTRONS CONVERTER
AN

Electrodes Convert
_lonic Signals From The Body | DIAGNOSTIC
Into Electrical Signals in Wires MONITOR
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Basic ECG electrode connections

f Electrocardiogram
AN Records Electrical
ECG is Measure \@@ D Changes From Beating
of Heart as a N/~ Heart
lonic or Electrical Vin- S INA
Generator (Left Arm)
+25V dc Vin = Vin+ - Vin-
ECG _
ey C“ Vin+ o INA
Y (Right Arm)
v N\
Elec Electrodes Transduce
lons Into Electrons

Common-mode Volt
= (Vin+ + Vin-)/2
(Used for RL Drive)

Technology for Innovators®  W# Texas INSTRUMENTS



ECG Einthoven Triangle, 1907

3 Derived Leads
|11, 11

| = VLA-RL - VRA-RL
RA

Einthoven's Law

In electrocardiogram at any
given instant the potential
of any wave in Lead 2is
equal to the sum of the
potentials in Lead | and Ill.

3 Body
Electrodes
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ECG Electrode — Electrical Model

Half-cell potential

0.5 to 10nF s 0to 500mV Elect% -
0.5t0 100kW bt e Skin Amplifier
Ll Skixvaloece | i 1kW 1nF
\ \M cia 7S Body\

R

o Mass tissue R [y
resistance g ¥ L Ry Y,
i
Cellular o e e i i i e j
I
i

10"10W

potentials

1kW 1nF

Electronic conduction

Iomic conduction

4‘ Frequency Response BSEA
lons to Electrons

Fo=1/2mRC
O Fo = 0.159 / (1kW) (1nF)
= 159Hz
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ECG and Blood Pressure Waves

120 mm Hg Vessel Maximum Pressure Head

| Systolic
Pressure signhal has slower rise

30Hz BW, 25 harmonics

Arterial Pressure

= Time

+V :
R
1 ”_I‘_V P-p ECG signal has faster rise
P U
0+ | 100Hz BW, 70 harmonics
QS\\Left Heart Relaxes

I Left Heart Contracts
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Actual ECG - Normal

--------
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g 10mm = BASELINE or dc DRIFT

o O.4sec Charging Time Constant of High Pass Filter and
- Changing Electrode Half-Cell Potential

24 mm x 1 sec/25mm =0.96 sec / beat =>1/0.96 sec =1.04 bps
62 bpm
at rest
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ECG Irregular Tracings Due to Artifacts

60Hz Pick-Up . Baseline dc Instabilit
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

Can Also Be Used As Precision Low-Level Data Acquisition System Front-End

r “Mr. E. C. Gee” ¢ onitor
6oy HeatFeroeTics
U PEcG Applicatio
N
Vin-QINA
(LeftArm) Demo Meter
i — 0(/6|0
Q@ About 1mVp-p Board % i [
Vi INA
/In-l-.(RightArm) Single +5V Supply
\ Vo = (Vin+ + Vin-)/2 Flashing LED__ Beeping Speaker
Common-mode volt V

Used for RL drive
(Right Leg) J
John Brown, 12/5/2006
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

D

\ PECG BP
v’ = ML m_ o

_ (Left Arm) Meter
Finger T
e INA & \Yout| Cardiotach . 0|60
G@ e OPAs Circuit % j% BPM
Vi}.INA
(Right Arm) Vout, Overall
——"—~\_/""  Non-InvGain ,«/‘ J
With Respect AN
to Vin- INA
(Right Leg)

Common@ LED Speaker
= (Vin+ + Vin-)/2
(Used for RL Drive)
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A Precision Low-Level DAS/ECG

Cardiotachometer Demo Board
Uses 7 Tl IC Types, 11 U’s Total

Resistor Divider for TPS71550 T1V3491
Creating Differential LDO Auto
Vol;?ges on Demo Board +5.2V to +24Vd_c SubReg +5V Power +_4.8V dc, <ImAto 15mA
N Ckt Down Ckt

’ ECG B U7 Chrs = U8

SN T -

(Left Arm)
RB | Cardiotach Meter
499k %Vdiff o15-25mvpp | INA32Z LUt Circuit . ollello
9 OPA335 L
o— Vin+g INA  — T | OPA335s
| Awigham) |~ Cmzsaseg| TLCE56

Vout, Overall .

OPT101 Non-Inv Gain ~ cho== I
With Respect {'; +2 5V
\tivm- INA OPA335(  ou—|REF3025

Common-mode Volt . U9
RS Uncommitte
sed for rive
Op Amp

ull

o]
DIP-8 U1, U2, U3
_/\—/-\r'g 1 1
ch Socket A U4, U5, U6 g J

LED Speaker

u10
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board
AC-coupled input stage

LPF

Normal-Mode dc Normal-Mode dc

Removed
+0.48V dc)+ 2mV p-p GT =2,400
Vin- 4.9V max
Tny DIMVp |
Signal mvpin 4.8V
! . .0VpP-P
+2.5V £2.4Vp U VD
Vint O IA Ref Pi

TN

+0.48V dc)+ 1mV p-p 0.1V min

+2.5V
Offset

<

Integrator in Feedback
Common = 0V, Vref = +2.5V

O é O

+2.5V Input
Vcm
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M

A Precision Low-Level DAS/ECG
vl Cardiotachometer Demo Board

f Right leg drive circuit
‘” -

(P

i 390k 1k
V|n' AN NN
+480mV max dc differential (Left Arm) s CL || 2
; Vin = Vin+ - Vin j’Q.OOpF:‘ o -
electrode potential 40, H O
+2.5V dg 15 - 2.4m\[p-p —4
PP l“‘zﬂ:\ 8, INA326
40.
R7 \ _3°_ +
Heart / +2.5V dc R2 ]\
390k 1k

in+ N A—MA C3 “R 4+
(Rig\ht/,!\[rl) /‘ +5v_0.1uF HA2PF Re =Re*Ry
2

" \_— 2 Vem+
ST Y%
3 4
U2 ATPF ¢y

OPA2335 T Ro| R8
Self-zero R0 | X\
390k / 6
—\N\N— —
Common-mode Volt R3 ) +2.5

. . Vem
= (Vin+ + Vin-)/2
(Used for RL Drive)

(high inverting gain)
Right Leg Drive Amplifier
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M

A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board
CMOS +5V SINGLE SUPPLY, INA326/7 & OPA2335

Stage2, _Gain = 200 — 1,200 GT=1k,2k,4k,6k

CLPFext xxxxuF— | xxxxHz

Stagel Gain =5 LOW Pasﬁ Ffi]l‘ters c7 OOOlSUF_| |_ 100Hz TOtal Gain = 1,000 — 6.000
. V1A Out oneise roltofl) g 5 0047uF | | 35HzZ
Cllalili" Total Gain, VIV AR,Ge)k(L‘/V\(;?' 0.0l 17Kz
<& +5V X1k R1444.90k — AAA Centered +2.5V
Ul o 7 X2k R152 49k—~~- +5Vv M
INA326 xak R16(1.24k— > 1 R18 Vout
J 0.825k M- = Vin x Rgain total
327 (Shtd n) ’_\éOUt INA 3 4 OlUEL
R/R 1/O High Pass Filters Cb?’% 0 15V to 48Vp_p out
Self-Zero (dc restoration)
R11 R12 R13
3.01M ¢ 316k 80.6k
0.05Hz { 0.5Hz {2Hz (quigk restore)
+2.5V A 5V suonl
M +oV supply
U3 Vdc R19
OPA2335pedestal 2R?2ko
. 1 1
C high pass = 1uF Self-Zero %2 Vsup ‘& .
Integrator (high pass filter): E|eCtI’ICa| |y |SO|at6d
Time Constant = RC. Fo=
0.05Hz diagnostic mode, frOm Earth G nd
0.5Hz monitor mode, and
+2.5V dc 2Hz quick restore
I d Power Supply ! g

1 i (] ircui
Removes dc electrode offset hd _Analog Circuit Common
+Vs  -Vs (isolated from earth ground)
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

DC restorer - removes electrode offset

Vout frequency response

_ U1 INA326
TN Vout INA 08 = 1/(2TTR,C,)
/ T

R1 + Re |
/ % R2 3M
+5

R4 20k

+5
U2 OPA365
R3 20k
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

élighrt] Sound
as Burst

<30 to >240 Beats per Minute 016]0
BPM

Meter

V2 N Wy I

Differentiator Pulse Peak Pulse Stretcher Burst Output
Front-End Y
ECG (Electro) : : eter
Differentiator
. One Shot Flasher
Or 1 Peak-to-Peak . —
L Multivibrator
. Detector Beep
BP (Optical) )
oscillator

See Detailed Circuits
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A Precision Low-Level DAS/ECG

Cardiotachometer Demo Board
+5V Single Supply

<30 to >240 Beats per Minute

= : : )
CG Differentiator & Pos-Neg Burst Output
/\An . Peak-to-Peak Detector One Shot fosc = 1.44 / C15 (R26 + 2R27) » 1kHz
AN v Pulse Stretcher =Y A
A +2.5V (\ (\ Y,
VV ?% »50% osc duty cycle
Person 1o\ /- 1 1RysC13=0.1s. " thi = 0.693 Cis (Res+R27), to = (693 C15 Ros
Vout Elec Common .
- 0.1uF B
blﬂ . 6 IN212148 R25 cg'Clm: Cblé"' R26 [ 0191'01m:
Olan ) 5 7 1M {;3 4 14 ‘-;28k {;11
. |
o1uF Ul 528 — Y% TLC556 | rer %— Y TLC556 4—
Cbt; 3 ‘ C11 1 i 61 9k§ e i o iy
2 1IN4148 o 1 0.1nF ,| Dual Timer - 12 Dual Timer 199% izgfe
20k§ 20k OPA2335 < | 0.1nf One-Shot [0.0inF— Oscillator il
+5V U4 c13 6[Trig 5 C15 {'}10 Reset ,f )/4
O1uF_ e 100msec U6 1kHz Xz
2‘ +5§/ RES 5{9|—"V\’“— Clean 7
- 10k i '
1 o0 19" ; Triggering < \ NV
3% OPA2335 5V sk
%7 U5 5, 3 LED Speaker
V

oV

Vdcpedestal = +2.5V = %2 Vsup
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

Battery, Power Sub-Regulator
and Auto Power Down Circuit
<ImA to 15mA On »

6mA Off ——
Battery +6.5V to +9.25V +5.9V to +8.65V Req Outbut P D When C3
eg Output Power Down When
0 60— >—e 4] ¥ 4nA Ig is Charged >90% of Vreg
Ext : DoV Drop TPS 71550
Xt External Reverse 5\ I k
Supply bat protect Vreg +5V +4.8V
+5.1V to LDOReg | o T5V
+24V cb7 sotaoss 19 | 4 %3(())M+ A5y v1mA Us }|1.2nA
+ C17 1 SC70 OmA e 1M Iq +1mAto
0.1nF—=—— ra1 4 o) +15mA
N = u7 2| s L R TLV3491N\1 o ¢
Battery | 0.47nFT 1kw +4.5v | Comp
; |\ c de sot23- =
Load
f‘ &3
O—. ‘ . . J/ R34
Common, Isolated or Ground Mom. close SW to Start Timer  90% of 5V

»40 minutes to Auto Turn-Off ~Threshold
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

“Pin-Plug and Play” features

 Wires to pin-sockets, no soldering, plus plug selectable gain & BW
o Self contained ICs, resistors, capacitors, LED, speaker, switches

o Battery operated (+9V included) or external supply up to 24V max
with auto-sleep

 Adjustable gain & BW (Separate LPF & HPF), differential or single-
ended inputs, ac or dc coupled

e Breadboard area for additional circuits
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board —top side

g

Can Hold Right Side of Board Against Table to Steady Skin-Electrode Contact

bo-6tm Yo 60 Precision Low-Level DAS Front-End
00T }0-0- o ECG/BP CARDIOTACHOMETER Demo Board
S1NGLe SUPPLY ooiimcsssfh akerOn

&_ . hLEuE.t Out LED* oi4 T

ey o L
i i Jom | =y P . H k Flash B
':L?E’BE '_-:',,. B £l 9 L-%rr-
=5 I 12 e L ——
- a - E} = Ur::-\ ot T- . = - S &
e - 000 2.5V Ref =g .'; G=1KVIV
OPT NOt USEd U"D - i | '-._ it
IncThiscExample REF3025 ‘&3
SR R s [ 0\
G J¥L.0Pazas > 5 i _ j
O g[8 " W H T g ST s
- L2 “Toe - & \
P_l'_}-'l - [ 21880 * O 4 A n \ i
e :j, " + 24U ”'“Plug"g' "mtO ol
‘_-;U ot |l A |l | bdc& {hhﬂi‘“ aC Couﬂe%
R , - E - ' ol el el UI&-"_\..:'U alo U_‘;-HFH HHHHH OO0 ‘ ["rlv uJPDS a

~Forward, Qut-put SWlng Up-From < Ao
Mid +2.5Vdc. Towards +5V =R

U o o [ [ | e e T [ T T Ll b i L i ‘dnfuu'u"'u

R U | U0 |G O-00 101010000 |o-C0-0 1010 10000 w

ac-coupled

ECG Waveform Appear at Vout
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LA

Input
()
e
=
o e

S ;

o o
= e

RA

Input

RL

back

A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board — top side

Gain Control, Selected By Changing Shorting Bar Position

LED
VsSu
'EXF
Off/On
Switch
. Speaker
- . gy e ® \/out
LPE 17’3E’xt OHz 045\
dc,0.05,0.5 2Hz eCom
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board —top side

\ T Tech Days J

Independent Op Amp Digital Burst Out §_
U9 with Pin Socket#ic Peak-to-Peak Start Timer Burst Comparator Test Point S
Left Arm Pad, t2-9Y REF3025 Detector U4, U5 Push Osﬂlgatorus TLV3491 LED &
Vin=of 1 10 with Te o Amps Button %
- ot ' 7
N Prezision Lou-Level DPS Froat-End .
S ECS.- BP C&QDIUTA "I-IIJHETFR Demoa Board a
S Ingig SUoPly poriosseny T
5 pin DIP Sock Ty BRI S @
T with Pin Soc WE—E .~ x
Py o
e
g ..................
S /on
<3 vitch
e
o
S
S | E i
> ; ; .f‘:\ n- ‘-ur | gt VOUt
2 afenc | v ,1; :;,:,s;gau 3 u
= _ Bou b R, "1y, Pass

Foacllidlacgn

= 0.09 0.9, \
0-0-00/)

0600 iu-u-o-a

e TR R S G S e

Right Arm Pad, Vcm, +, -, or 3 R Div Can Convert Instrumentatlon Ul OPA U3 ”d +5V LDO U7 Speaker
Vin+ of IA° Com Select Single-ended to Diff Amplifier 15t Stage Gain Stage Gain TPS71550

Vin+, Vin-



LI A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board — back side

This Demo Board Supports Many Applications  Brief Instr\gctions

Industrial, rlechical, Analytical,
TES!. Communications. Automotive

o o

Qo000 NLGL LYoo oO0SDL 00D
o000 oD LR oOOC O 0RO CROROC0L
CooCO9QCoo! ) . BeleReRedvRolloRol e
0CO0QQO00! C 10Q0O0OCo000
CCOo0COUQOTr ¥ ! IeeQoCCOQ0
cooQOo0DCO Q! ' ICO0000000
QOCO00O0CCULUVVUUVVILEUVYUVORO0OCROoQD
<R ReleRoR e RileReloReReRoRoleRoReR-RoRoRoRsReoRoRoRoRelo-Rele]
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Low-Level DAS / ECG Cardiotachometer
Demo Board - Standing

Technology for Innovators®  W# Texas INSTRUMENTS



A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

Additional Applications

 Industrial pressure, temperature flow and humidity and
general sensor signal conditioning

* Medical diagnostic and biophysical monitoring

« Analytical and scientific instrumentation

« Communications sensor and signal amplification

 Automotive sensors
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

Vref

Puffing
Pressure_é) Tube (

Pressure Bridge Application

Quickly Puffing on Tube

ac-Coupled
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Low-Level DAS / ECG Cardiotachometer
Demo Board — Puffing Pressure Bridge

e

| M

Silicon Microstructurers Inc.
Milpitas, CA, Press Bridge
SSM5410-005-G-P
408-577-0100

[/ Stagel, Gain=5 Stage2, _Gain = 600 G, = 2000V/V
—=22pF o—
Vref = 45V Vln' 3S|?Olk R4,\]/_\k/: c2 0.1uF
~ "N v - *-—
Vbrg offset +2.5Vep L +5v 1M
R18
= 43mVdc 5 (+) R6 P}&lpF__ 2,1 . INA326, 1 y\,QuFE in total
2() L9 T 357 (shidn) - 2,007 SneenER
L 8,1 R/RI1/O Figh Pass Fil cb3
&V, Lsmv,.s [ et 1 BRI ittt <~ 2.5VDC + 1.5Vp
0.15 — 2.4mVp Ry o . Self-Zero 1.0 to 4.0V
. R2 . O L]
Ga Vine o+ | o ey | Ef.%m
NN VWA g3F 0.05Hz 20k
+5V p .
VAR AN I Ve TER I B e AL
. -8 _
Spec is 100mV AL I ce .~ 6] |OPA2335pedestal é’z"o
diff out for 5psi u2 3 4TPF 4 : Self-Zero ¥z Vsup
input: 0.75mVp OPA2335 ! R8 \
out for 0.0375 Self-zero 05| 2 ac-Coupled
inout 390k 7 116 Removes 43mVdc brg offset
pStinpu 25V @A | wasvde
em - d 5§ Power Supply

Common-mode Volt

= (Vin+ +Vin-)/2  (high inverting gain) 1 I o Analog Circuit Common

(NOT USED) It's possible to omit A1, depending on resistances. +Vs Vs (isolated from earth ground)
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~ Low-Level DAS / ECG Cardiotachometer

- Demo, Board Pufflng Pressure Bridge

viel DAS Front—End
T

+5V Excitation Directly

From Sub Regulated -~ ;: — Gtotal = 2kVIV
Supply F ; — 2Hz to
Pressure Bridge / H 17Hz BW
NOTE — Same Phase
- Bridge (2) Out => Vin+ INA
+ Bridge (5) Out => Vin- INA
Makes Vout Have  Same Pl dint
Phase as Vin diff Thatis u%ge | do
Vout 2" Stage Increases acF-) O.lt'!pne
When Vin- INA Increases oSl '0_
With Respect to Vin+ INA D5mmHg, D0.0375psi Change
When Puffing
ac-Coupled

Puffing Pressure
Input

Same Phase

Mechanical
Pressure Gage
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Low-Level DAS / ECG Cardiotachometer
Demo Board — Puffing Pressure Bridge

0.2 second per puff
300 puffs per minute

L 1) [Tek TDS220].Data.Waveformsl
F Z) [Tek TDSZ2Z20].Data. Waveformss

2nd Timer
100ms, 1kHz -
Burst Osc Out Amp||ﬁer BW
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

S : Vref o
queEZ|ng Circuit Uses OPA336s

O Tube O) Instead of OPA335s

Pressure Bridge Application

Slowly Sgueezing on Tube

dc-Coupled
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

dc-coupled

dc bridge offset (Normal-Mode voltage) is
not removed

Vout Bridge offset will shift output

ac + dc
. voltage up or down
+4.9V max swing

Output /
Signal
+2.5V mid scale \j U‘

0.1V min swing

time

In single supply circuits, a mid-scale offset is used
with the amplifiers to assure linear operation.
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Low-Level DAS / ECG Cardiotachometer
Demo Board — Squeezing Pressure Bridge

4 EEETENETETIENENRRET B S BRI  SE
Silicon Microstructurers Inc.
Milpitas, CA, Press Bridge
SSM5410-005-G-P
408-577-0100

M

—~ G,= 100V/V
R1 ":22pF G: 2(R /R ) GZZ 'lV/V GT: 100V/V
Vref = +5V  Vin- 390k R4 1k1 c2 e
~ NN\
Vbrg offset +2.5V ey L Y5y M
= 43mVdc 5 (4) Re, CL || 2 L 8 Vout

40£k100p';-'|- 10_ =Vin x Rgain total

2(-) B o 4 0.1uF
Re = R .'3'2“( 3 8, High Pass Filters Cb3$
[Ra || (R6+R7)] L'40.%< Ry 3 (dc restoration)
R, 7
2
34 Vin+ 200k Ry J 5.01M
NNN—VVS- g3F 0.05Hz o0k
R e T e e O
. = 8 _

SpeC IS 100mV +A1 7 ’ g . < ‘61 OPA2336 %i\?zko
diff out for 5psi u2 3 4TPF 4 \ . not used
input: 0.75mVp OPA2336 200cR | 0k dc-coupled
out for 0.0375 notused Mty amplifies 43mVvdc
psi input psy ._ﬁi%',‘v <2 [ 2svde bridge offset

em- ' 5 Power Supply

i 1 @ Analog Circuit Common

+Vs Vs (isolated from earth ground)
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P~ Low-Level DAS / ECG Cardiotachometer
-, Demo Board — Squeezing Pressure Bridge

#2, +2.5V Excitation 7 e E‘E:qs,’agﬁgﬁfmq?i:f&nnm Demo Board Gtotal =
Buffered Through Op amp 2 S BF ¥ 100V/V dc
Or _—
#1, +5V Excitation Directly L 17Hz BW
From Sub Regulated '
Supply / Circuit Uses
NOTE — Opposite Phase OPA336s
+ Bridge (5) Out => Vin+ INA Instead of
- Bridge (2) Out => Vin- INA : OPA335s for
Makes Vout Have Opposite INA326 OPA336 Op Amps
Phase as Vin diff Thatis
Vout 2nd Stage Decreases Plugged Into
When Vin+ INA Increases dc-Coupled
With Respect to Vin- INA Position

dc-Coupled

Opposite
Phase

Pressure Bridge Slowly Squeezing

Tube

Pressure Tubing
T-Connection
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Low-Level DAS / ECG Cardiotachometer
Demo Board — Squeezing Pressure Bridge
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A Precision Low-Level DAS/ECG Cardiotachometer
Demo Board - Optical Relative Blood Pressure Monitor

M

X J

T Tech flaifs
2

Optical Finger Plethysmograph
r Records Volume Changes Due to Blood Flow

BP is Measure of Heart as
a Mechanical Pump

+5V Single Supply
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TI OPT101, Just PD, 5.2mm?2 Area
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N A Precision Low-Level DAS/ECG Cardiotachometer

b

|

(J Demo Board - Optical Relative Blood Pressure Monitor

g

Photodiode Inside OPT101 (Can Use Separate Photodiode) aC'COU pled

S ornrTosoPrecision Lou-Level DAS Front-End
4-0-{1"]—0#01 ECG/BP CARDIOTACHOMETER Demo Board
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Differential Input Voltage OPT101 Photodiode Connected to 3-R Divider
to Create Differential Input Voltage
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A Precision Low-Level DAS/ECG Cardiotachometer
Demo Board - Optical Relative Blood Pressure Monitor
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A Precision Low-Level DAS/ECG
Cardiotachometer Demo Board

The low-level DAS/ECG demo board:

* Provides a useful platform for low signal level circuit
development.

* |s useful as a portable, self-contained cardiotachometer.

 Demonstrates the ability of very small amplitude signals to be
amplified in the presence of large common-mode signals.

* Provides either AC or DC coupling, but very large gain may
be difficult to use for DC due to offset.

« Accommodates a variety of medical and non-medical sensors
and applications.
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