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Link No. Default Location Function

LK1 Out Option to remove external conditioning

LK2 Out Option to remove external conditioning

LK3 In On-board, 16 MHz crystal connection, connects to Y2
LK4 Out SMB connected external clock

LK5 In Connects 5 V from USB to ADP3303

LK6 A AVDD and DVDD power supply connector
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AD5933 Evaluation Software Rev 1.0 Setup E‘

Welcome to the InstallShield Wizard for AD5933
Evaluation Software Rev 1.0

The InstallS hield® ‘Wizard will install AD5I33 Evaluation
Software Rey 1.0 on your computer. To continue, click
Mext

Cancel

10441-004

B3 AVRb—-T4H¥—F

AR = RO 7 v T =T BT 7 4V hDF AT 4 F—
vay s 7H LK - & C\Program Files\Analog Devices\
AD5933\ AD5933 Evaluation Software Rev 1.0 Setup (21 & A
F=ALET (K428

AD5933 Evaluation Software Rev 1.0 Setup

Choose Destination Location

Select folder where Setup will install files.

Setup will install 405333 Evaluation Software Rev 1.0 in the following folder.

To install ta thiz folder, click Nest. To install to a different folder, click Browse and select
another folder.

Destination Folder

C:A. MaD5333 Evaluation Software Rey 1.0 Browse...

< Back T Cancel |
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Select Program Folder
Pleaze select a program folder.

Setup will add program icons ta the Program Folder listed below. You may type a new falder
hame, or select one from the existing folders list. Click Mext to cortinue.

Program Falders:
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yaluati
Existing Folders:
Administrative T ools
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Microzoft Office Tools
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WinZip
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Cancel ‘
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Documentation
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Error

L] "_\ Firmware failed to download-Check USE connections
L
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

AD5933 Evaluation Kit

':') f your hardware with an installation CD
42 or floppy disk. insert it now.

What do you want the wizard to do?

<_ (%) Install the software automatically (Recommended

() Install from a list or specific location (Advanced)

Click Next to continue

Nexd =
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Hardware Installation

1] E The softwane you are installing for this hardware:
-
AD5333 Evaluation Kit

has not passed Windows Logo testing to verify its compatibility
with Windows XP. (Tell me why this testing is important.}

Continuing your installation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
pas=ed Windows Logo testing.
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Your new hardware is installed and ready to use.
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. + External clock EEEa el Meazdre
Sweep Parameters " Internal oscillator " Capacitor only C1 DDS Settling Time Cycles
Start Frequency [Hz) & Cumrent Devite Temperature
Resistor i - + X1 [Default) _
30000 esistor in series ~ %2 (Doubl 25 00000 / Degrees Celcius
| Dutput Excitation £ with Capacitor (Double)
Delta Frequency [Hz] :l:iﬁ:m el " X4 [Quadruple] Start Sweep -
|2 & R 1-2  with capaci?or Calibration Gain Factor [ Enable Continuous sweep
* Rangel:2vp-p
R1IIC Mid-Point Fre View Theoreti
. = quency iew Theoretical
Number of Increments [9 Bit) " Range2:1vp-p ~ Complex Circuit g calibration r calibration profile
|1I]l] " Range3:0.4vp-p [R1IIC1)+ R2 Multi-Point Frequency
e Resistor calibration Start Sweep |
Mumber of Settling Time " Range 4:0.2vp-p value R1 200E3
Cycles Calculate Gain Factor ‘ |
15 Capacitor
| PGA Control value C1 Calculated Gain Factor
MCLK Ref Clock Frequency * Gain = %1 Resistor & 13967790759922E 10 Download Impedance
|1Buuuuuu  Gain = X5 value R2 ’ Data
{Absolute Impedance | Z [ T Impedance Phase @
220000
215000 —
210000 -
= i
g 205000 7
= 4
= 200000 —
m
2 i
= 195000
E i
130000
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180000 -
30000 300580 30100 30150 30200 "
FrequencyiHz) g
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PGA Control €7 > 3 > C%{5BTD ADC ® PGA 71 >
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Calibration Impedance X3 V&2 B LT &V (¥ 12D
2 BB, IEEFT O ANC, AD5933 DR IEZEFTWET, £
AZiE, AD5933 @ VIN B> & VOUT & ORICEER D (4
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Z OBITIHE Resistor value R1 (2 200E3 (Q) & ELET,
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PC A v H—Tx—A00, HONUORRLIREINT
A—H % AD5933 ORNETHINML P AX LT 0T T AT
51Zi%. Program Device Registers 227 Y v 7 L4 (X 12
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Y MU TR A 2 VT e 7T AS R EE RS
IO 2/ ERIF 45T HZ EmTEET, DDS Settling
Time Cycles ¥ 7 3 = > T, X1 (Default)Z &R L £,
AW ESRBIRT A= ETFA VREET O T T A LD
AT, MOAT v TIE, T A ARBOFFHIZ L - T AD5933
VAT AERELET,

VAT ARIERICEFHRE SN D VAT MMEIES A R
DEEFIZ DOV TIE, AD5933 DF — & o — R EBRBLTL 72
SV, ZALAEE, HRRA B AREEAT D AT,
AD5933 D7 A MRHEREDA v E—F U AFPHTIE L
SKRIETDHENRDH Y F9 GEAIZ OV TiX AD5933 D7 —
X — N,
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AD3933 Beta Version REV1.0 [X|

The mid-point gain factor has been calculated.

AD5933 Beta Version REV1.0 [X]

Multipoint gain factors complete
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D BN Calculated Gain Factor AR v 7 R RENE T,

VAT APRIES N (TRbb I A ARBDSEH R SINTE)
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L 2T, AR PGA /A DEW) | IEMERA v
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. 2. CHOOSE
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5 Fie name: [impedance & Phase Data.csv ~| Sav
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meall S22l
Al

- A& Frequency
A | B | ¢ [ b | E | F [ G |
Frequency!lmpedancephase Real Imaginary Magnitude

30000 199980.7 -7.88E-02 -3726 8990 9731.556
30002) 200064.5 -7.52E-02 -3725 8966 9727.478
30004 200029.8 -6.66E-02 -3727 8987 9729167
30006/ 200056.7 -6.98E-02 -3726 8986 9727.861
30008 200067.8 -6.21E-02 -3727 8985 9727.32
30010 199995.1 -5.80E-02 -3729 8968 9730.857
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1. My Computer #4527 U > 2 L, Properties %227 Vv 27 L
F9,

2. Hardware # 7(Zf@) L, Device Manager %7 U v 27 L&
3 (X 18 &) .

System Properties

-Genemlu Computer Name | Hardware | Advanced -.Hernote

Add Hardware Wizard
% The Add Hardware Wizard helps you install hardware.

Add Hardware Wizard ]

Dievice Manager

The Device Manager lists all the hardware devices installed
on your computer. Use the Device Manager to change the
properties of any device.

[ Driver Signing ] K Device Manager j)

Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

[ Hardware Profiles ]

[ ok ][ cancel
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IAEN D =TT, Universal Serial Bus controllers PN OIE H 73
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Z: Device Manager

File Action View Help

-+ @ &2 a

- SEREMNAZA 01|
+ t; Batteries
+- b4 Bluetooth Devices

+- i Computer

-0 Disk drives

+ § Display adapters

# 2 DVD/CD-ROM drives

+-{#8 Human Interface Devices
+-(=% IDE ATA/ATAPI controllers

+]- % Keyboards

+ 1"} Mice and other pointing devices
+ L Modems

+- @ Monitors

+- EE) Network adapters

+- @ PCMCIA adzpters

#- ' Ports (COM & LPT)

+ ﬁ Processors

X Smart card readers

+ @, Sound, videa and game controllers
+ System devices

=] &g Universal Serial Bus controllers

& U AD5933 Evaluation

EXPAND ROOT
DIRECTORY.

Intel(r) 3230 1DE/DBM USB 2.0 Enhanced Host Controller - 24CD
= Intel(r) 8280 1D8/DBM USE Universal Host Controller - 2402
= Intel(r) 8280 1D8/DBM USE Universal Host Controller - 2404
= Intel(r) 8230 1DB/DBM USE Universal Host Controller - 24C7
= LUSE Root Hub
= LUSE Root Hub
= USE Root Hub
2 USE Roat Hub
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i Emmmmm
_ _ LEXPAND THIS | | i
;Zeﬂ!acr:::are :;swnao;mstalled because the wizard cannot find DIRECTORY N s im_mm 2. RIGHT CLICK
. ' i e dois g~ ON THIS DEVICE
4} USE Davice
When this computer connects to the Intemet, Windows Update & E’x:rﬂu:r:‘;
will search for the right software and notify you f t becomes " ¥ Commnaication Pt (COM1)
available. o ECP Printes Poet (19T}
= o Frocessons
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S + i Computer
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®20. N—RYzZ7 AVAF—LEOTT— #-3 Display adapters
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3. USB Device #4727 V w7 L. Uninstall Driver Z & L F
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A VE—FRA®/IIDY—R - a—F

PROGRAM FREQUENCY SWEEP PARAMETERS
INTO RELEVANT REGISTERS
(1) START FREQUENCY REGISTER
(2) NUMBER OF INCREMENTS REGISTER
(3) FREQUENCY INCREMENT REGISTER

[ PLACE THE AD5933 INTO STANDBY MODE. ]

RESET: BY ISSUING A RESET COMMAND TO 1
THE CONTROL REGISTER, THE DEVICE IS
PLACED IN STANDBY MODE. J

FREQUENCY COMMA

ND TO THE CONTROL

[ PROGRAM THE INITIALIZE WITH START ]

REGISTER.

TIME HAS ELAPSED, PROGRAM THE START
FREQUENCY SWEEP COMMAND IN THE

[ AFTER A SUFFICIENT AMOUNT OF SETTLING ]

CONTROL

REGISTER.

Y

POLL THE STATUS REGISTER TO CHECK IF -
THE DFT CONVERSION IS COMPLETE.

P
{

am—

READ VALUES FROM THE REAL AND
IMAGINARY DATA REGISTER.

THE REPEAT FREQUENCY COMMAND TO THE

] PROGRAM THE INCREMENT FREQUENCY OR
CONTROL REGISTER.

Y

{

|

POLL THE STATUS REGISTER TO CHECK IF
FREQUENCY SWEEP IS COMPLETE.

F

Y

{

PROGRAM THE AD5933
INTO POWER-DOWN MODE.

10441-025

24.

Z ZClE, AD5933 DJEFEHRS D' v T I LB 7R AN
A—Foa— FEEOMELRAL LT, @5 7o —0EL
20\ TRLET, ZO7u—RD%K 7 2 a if. Visual Basic
DOa— FNEF->THRASNTWEYT, 77 —AU =7 -
a—F (cz—F) %, AD5933 |2t SN/ USB~A 7 rna
fa—JcFvrn— K&, n—L~UL ECEESHIE (3722b
H, HLEERALDA—T— - YT A R) ZFTLET,

[RHEAAR— RO —2 - a— Rif) 7 v a AIRTa— R
PeFrix, 30kHzh HAAE 2 B—JEMEdR T (10 HzD AT »
7 150K A v R OFRE) TS T AGEERLET, 03—
RCliE, 16 MHzD 7 &2 v 7 {5513 AD593308% ' (MCLK) (2
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(2100 KQEGHT 2 85k L TIThiv 97, JiEHHT = 100 kQ,

K24 TOHRMIDAT v 1L, ARG O EFICHER3DDF
BIRZ A—% (FThbb, BEERE, (27U A2 Mk, AR
BALI7 VAN &7 T 8T 5 LT, dBMcO0V T,
AD5933DF — & 2 — F A B L TL 2 &0,

— 12/27 —



http://www.analog.com/jp/AD5933
http://www.analog.com/jp/AD5933
http://www.analog.com/jp/AD5933
http://www.analog.com/jp/AD5933

UG-364

HEEARAA—FOY—X - a— FiE#

“Code developed using visual basic® 6.
“Datatype range

“Byte 0-255
“Double -1.797e308 to — 4.94e-324 and 4.94e-324 to 1.7976e308
“Integer -32,768 to 32767
“Long -2,147,483,648 to 2,147,483,647
“Variant“..._.when storing numbers same range as double. When storing strings same range as string.
e Variable Declarations ---—-—-—————————— -
Dim ReadbackStatusRegister As Long "stores the contents of the status register.
im RealData As Double "used to store the 16 bit 2s complement real data.
im RealDataUpper As Long "used to store the upper byte of the real data.
im RealDatalLower As Long "used to store the lower byte of the real data.
im ImagineryData As Double "used to store the 16 bit 2s complement real data.
im ImagineryDatalLower As Long "used to store the upper byte of the imaginary data.
im ImagineryDataUpper As Long "used to store the lower byte of the imaginary data.
im Magnitude As Double "used to store the sqrt (real”2+imaginary”2).
im Impedance As Double "used to store the calculated impedance.
im MaxMagnitude As Double "used to store the max impedance for the y axis plot.
im MinMagnitude As Double "used to store the min impedance for the y axis plot.
im sweep_phase As Double "used to temporarily store the phase of each sweep point.
im Frequency As Double "used to temporarily store the current sweep frequency.
im Increment As Long "used as a temporary counter
im i1 As Integer "used as a temporary counter in (max/min) mag,phase loop
im xy As Variant "used in the stripx profile
im varray As Variant
im Gainfactor as double “either a single mid point calibration or an array of calibration points
im TempStartFrequency As Double

im StartFrequencybyte0 As Long

im StartFrequencybyte2 As Long

im StartFrequencybytelA As Long

im StartFrequencybytelB As Long

im DDSRefClockFrequency As Double

im NumberlIncrementsbyteO As Long

im Numberlncrementsbytel As Long

im FrequencylncrementbytO As Long

im Frequencylncrementbytl As Long

im Frequencylncrementbyt2 As Long

im SettlingTimebyte0 As Long

im SettlingTimebytel As Long

—————————————————————————————————————— 1"2C read/write definitions--—————————— -
“used in the main sweep routine to read and write to AD5933.This is the vendor request routines in the firmware

Private Sub WritetToPart(RegisterAddress As Long, RegisterData As Long)
PortWrite &HD, RegisterAddress, RegisterData

“parameters = device address register address register data

End Sub

Public Function PortWrite(DeviceAddress As Long, AddrPtr As Long, DataOut As Long) As Integer
PortWrite = VendorRequest(VRSMBus, DeviceAddress, CLng(256 * DataOut + AddrPtr), VRWRITE, 0, 0)
End Function

Public Function PortRead(DeviceAddress As Long, AddrPtr As Long) As Integer
PortRead = VendorRequest(VRSMBus, DeviceAddress, AddrPtr, VRREAD, 1, DataBuffer(0))

PortRead = DataBuffer(0)
End Function
e PHASE CONVERSION FUNCTION DEFINITION ————— e

“This function accepts the real and imaginary data(R, 1) at each measurement sweep point and converts it to a

Public Function phase_sweep (ByVal img As Double, ByVal real As Double) As Double

Dim theta As Double
Dim pi As Double
pi = 3.141592654

If ((real > 0) And (img > 0)) Then

theta = Atn(img / real) " theta = arctan (imaginary part/real part)
phase2 = (theta * 180) / pi “convert from radians to degrees
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Elself ((real > 0) And (img < 0)) Then
theta = Atn(img 7/ real) "4th quadrant theta = minus angle
phase2 = ((theta * 180) / pi ) +360

Elself ((real < 0) And (img < 0)) Then
theta = -pi + Atn(img 7/ real) "3rd quadrant theta img/real is positive
phase2 = (theta * 180) / pi

Elself ((real < 0) And (img > 0)) Then
theta = pi + Atn(img / real) "2nd quadrant img/real is neg
phase2 = (theta * 180) / pi

End If

End Function

Private Sub Sweep ()
* the main sweep routine

“This routine coordinates a frequency sweep using a mid point gain factor (see datasheet).

"The gain factor at the mid-point is determined from the real and imaginary contents returned at this mid “point
frequency and the calibration impedance.

"The bits of the status register are polled to determine when valid data is available and when the sweep is “complete.

IndexArray = 0O "initialize counter variable.

Increment = NumberlIncrements + 1 “"number of increments in the sweep.

Frequency = StartFrequency "the sweep starts from here.

e PROGRAM 30K Hz to the START FREQUENCY register —————————— oo
DDSRefClockFrequency = 16E6 “Assuming a 16M Hz clock connected to MCLK

StartFrequency = 30E3 “frequency sweep starts at 30K Hz

TempStartFrequency = (StartFrequency / (DDSRefClockFrequency / 4)) * 2727 “dial up code for the DDS
TempStartFrequency = Int(TempStartFrequency) “30K Hz = OF5C28 hex

StartFrequencybyte0O = 40 “40 DECIMAL = 28 HEX

StartFrequencybytel = 92 “92 DECIMAL = 5C HEX

StartFrequencybyte2 = 15 ”15 DECIMAL = OF HEX

"Write in data to Start frequency register
WritetToPart &H84, StartFrequencybyteO "84 hex Isb
WritetToPart &H83, StartFrequencybytel "83 hex
WritetToPart &H82, StartFrequencybyte2 "82 hex
e PROGRAM the NUMBER OF INCREMENTS register ————————————— oo
“The sweep is going to have 150 points 150 DECIMAL = 96 hex
"Write in data to Number Increments register
WritetToPart &H89, 96 “Isb
WritetToPart &H88, 00 “msb
B PROGRAM the FREQUENCY INCREMENT register --—-———-————————————————————————
“The sweep is going to have a frequency increment of 10Hz between successive points in the sweep

DDSRefClockFrequency = 16E6 “Assuming a 16M Hz clock connected to MCLK
Frequencylncrements = 10 “frequency increment of 10Hz
TempStartFrequency (Frequencylncrements / (DDSRefClockFrequency / 4)) * 2727 “dial up code for the DDS

TempStartFrequency Int(TempStartFrequency) >10 Hz = 335 decimal = 00014F hex
FrequencylncrementbytO = 4F “335 decimal = 14f hex

Frequencylncrementbytl = 01

Frequencylncrementbyt2 = 00

"Write in data to frequency increment register
WritetToPart &H87, FrequencylncrementbytO "87 hex Isb
WritetToPart &H86, Frequencylncrementbytl "86 hex
WritetToPart &H85, Frequencylncrementbyt2 "85 hex msb

e PROGRAM the SETTLING TIME CYCLES regiSter —--—-—————-—mo—mmmmmmmo

“The DDS is going to output 15 cycles of the output excitation voltage before the ADC will start sampling “the
response signal. The settling time cycle multiplier is set to x1
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SettlingTimebyteO
SettlingTimebytel

OF “15 cycles (decimal) = OF hex
00 *00 = X1

WritetToPart &H8B, SettlingTimebyte0
WritetToPart &HBA, SettlingTimebytel

S PLACE AD5933 IN STANDBYMODE === m oo oo oo oo

“Standby mode command = BO hex
WritetToPart &H80, &HBO

————————————————————————— Program the system clock and output excitation range and PGA setting------—-—---
“Enable external Oscillator

WritetToControlRegister2 &H81, &H8

“Set the output excitation range to be 2vp-p and the PGA setting to = x1

WritetToControlRegister2 &H80, &H1

————————————————————————— Initialize impedance under test with start frequency -----——-—-———————————————————
"Initialize Sensor with Start Frequency
WritetToControlRegister &H80, &H10

msDelay 2 “"this is a user determined delay dependent upon the network under analysis (2ms delay)
—————————————————————————————————————— Start the frequency sweep —--————————————
"Start Frequency Sweep

WritetToControlRegister &H80, &H20

"Enter Frequency Sweep Loop

ReadbackStatusRegister = PortRead(&HD, &H8F)
ReadbackStatusRegister = ReadbackStatusRegister And &H4 * mask off bit D2 (i.e. is the sweep complete)

Do While ((ReadbackStatusRegister <> 4) And (Increment <> 0))
"check to see if current sweep point complete

ReadbackStatusRegister = PortRead(&HD, &H8F)
ReadbackStatusRegister = ReadbackStatusRegister And &H2
"mask off bit D1 (valid real and imaginary data available)

IT (ReadbackStatusRegister = 2) Then
" this sweep point has returned valid data so we can proceed with sweep
Else
Do
“if valid data has not been returned then we need to pole stat reg until such time as valid data
"has been returned
“i.e. if point is not complete then Repeat sweep point and pole status reg until valid data returned
WritetToControlRegister &H80, &H40 "repeat sweep point
Do
ReadbackStatusRegister = PortRead(&HD, &H8F)
ReadbackStatusRegister = ReadbackStatusRegister And &H2
" mask off bit D1- Wait until dft complete
Loop While (ReadbackStatusRegister <> 2)

Loop Until (ReadbackStatusRegister = 2)

RealDataUpper = PortRead(&HD, &H94)

RealDataLower = PortRead(&HD, &H95)

RealData = RealDatalLower + (RealDataUpper * 256)

"The Real data is stored in a 16 bit 2*s complement format.
"In order to use this data it must be converted from 2"s complement to decimal format
If RealData <= &H7FFF Then = h7fff 32767

" Positive

Else

" Negative

RealData = RealData And &H7FFF

RealData = RealData - 65536

End If

ImagineryDataUpper = PortRead(&HD, &H96)
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ImagineryDatalLower = PortRead(&HD, &H97)

ImagineryData = ImagineryDataLower + (ImagineryDataUpper * 256)
"The imaginary data is stored in a 16 bit 2"s complement format.
"In order to use this data it must be converted from 2°s complement to decimal format

IT ImagineryData <= &H7FFF Then
" Positive Data.

Else
" Negative
" ImagineryData = ImagineryData And &H7FFF
ImagineryData = ImagineryData - 65536
End If
e Calculate the Impedance and Phase of the data at this frequency sweep point --——----——-

Magnitude = ((RealData ~ 2) + (ImagineryData ™ 2)) ™ 0.5
"the next section calculates the phase of the dft real and imaginary components
“phase_sweep calculates the phase of the sweep data.
sweep_phase = (phase_sweep(ImagineryData, RealData) - calibration_phase mid_point)
GainFactor = xx “this is determined at calibration. See gain factor section and Datasheet.

Impedance = 1 / (Magnitude * GainFactor)

" Write Data to each global array.
MagnitudeArray(IndexArray) = Impedance
PhaseArray(IndexArray) = sweep_phase
ImagineryDataArray(IndexArray) = ImagineryData
code(IndexArray) = Magnitude
RealDataArray(IndexArray) = RealData

Increment = Increment - 1 * increment was set to
FrequencyPoints(IndexArray) = Frequency

number of increments of sweep at the start

Frequency = Frequency + Frequencylncrements * holds the current value of the sweep freq

IndexArray = IndexArray + 1

------------- Check to see if sweep complete --——---

ReadbackStatusRegister = PortRead (&HD, &H8F)
ReadbackStatusRegister =

"Increment to next frequency point Frequency
WritetToControlRegister &H80, &H30
Loop

e END OF SWEEP: Place device into POWERDOWN
"Enter Powerdown Mode,Set Bits D15,D13 in Control Register.
WritetToPart &H80, &HAO

END SUB

“The programmed sweep is now complete and the impedance and phase
MagnitudeArray() = Impedance and PhaseArray() = phase.

sweepErrorMsg:
MsgBox "Error completing sweep check values"
End Sub

“The programmed sweep is now complete and the impedance and phase
MagnitudeArray() = Impedance and PhaseArray() = phase.
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T4 REEE

A E—FZ U2 HO TFHEAAR— RO Y —2 « a— Rk
v vaNURENEZa—RE, YT RA RO A MR
FRHBEICESHTWET, ZOHERETEINHIOE, AT A
KIEMR I v RARA » MaslJEEETH Y . VOUT & VIN ORI
BEENODOA =X VAR SN2 L& T, A R OFE
IZ1%, 30.750 kHz D JE A Fi> 2 V p-p DA L TKRIEA
V—& U 2 ERE LE T, PGARREILX1 TF, BIEIX, VOUT
& VIN ®O 2 100 kQ #FL 2 H56c L TiThoiu £ 97, JmiEHHiid 100
kQ TF, RIEEEIICI T 2 EEE & BET O R E &%, %kl
IZkoThHExBNET,

M@WM@:JEZ7E
T,
RIZFEE S TT
RS TE o — ROERRSS T,

BERERDI— K

Private Sub MeasureTemperature()

TA AMRBERRNZ L o THELXBNET,

" Magnituce  Magnitude

: ] [ 1 )
i 100 kQ
Gmm%mY[AMWMWE)(”mwmw
Code

FEACOWTIE, AD5933 DT — 4 — hESML T Z &0,

BERIE

B P — ORI DWW TIX, AD5933 DT — % v — =R
LTLEEN, BREEC Y —DFT—XL, 14 By FD 2 OHfik
74—~y b RIS E T, BT AD5933 DT —F v— K
THEzohET,

" The Digital temperature Result is stored over two registers as a 14 bit twos complement number.

" 92H <D15-D8> and 93H<D7 to DO>.
Dim TemperatureUpper As Long.
Dim TemperatureLower As Long

"Write xH90 to the control register to take temperature reading.

WritetToPart &H80, &H90
msDelay 5 "nominal delay
ReadbackStatusRegister = PortRead(&HD, &H8F)

ReadbackStatusRegister = ReadbackStatusRegister And &H1

"if a valid temperature conversion is complete, ignore this.

IT ReadbackStatusRegister <> 1 Then

"loop to wait for temperature measurement to complete.

Do
ReadbackStatusRegister = PortRead(&HD, &H8F)

ReadbackStatusRegister = ReadbackStatusRegister And &H1

Loop Until (ReadbackStatusRegister = 1)

Forml.Label1l0.Caption = "Current Device Temperature"

MsgBox ‘‘Device Temperature Measurement Complete™

End IFf

" The Digital temperature Result is stored over two registers as a 14 bit twos complement number.

" 92H <D15-D8> and 93H<D7 to DO>.
TemperatureUpper = PortRead(&HD, &H92)
TemperatureLower = PortRead(&HD, &H93)

Temperature = TemperatureLower + (TemperatureUpper * 256)

IT Temperature <= &H1FFF Then * msb =0.
" Positive Temperature.

Label8.Caption = (Temperature / 32#)
Else

" Negative Temperature.
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Label8.Caption = (Temperature - 16384) / 32#
End If

"re-assign variables used.

TemperatureUpper = 0

TemperatureLower = 0

Temperature = 0

End Sub

A E—FORAEDE Y b

TITE BEOEETFTA U E—F A s a7 A VERIE
T 5 7=HIZ, AD5933 Offi I BT 5 < 22O RIERER FIED
BEETHLET,

AD5933 DX IE

WIEE (Thbb, 71 A%, 7 L<IXAD5933 DT — 4 v —
FEBR) FRET D L X ZEBIIE OEMRECEIET S 2
EMMKREITY, Z3UTIE, VAT A A UREETEEREER
THZEDMETT, VAT L A UREICT, UTFTOEEN
HFENET,

o b EE R

o CEIREBESA CEREEN

e« PGAY A

X 25 RT VAT LD T A L, RATEZBNET,

Output Excitation Voltage Range x Gain_ting Resstor X

ZUNKNUI/I/N
PGA Gain

CURRENT-TO-VOLTAGE
GAIN SETTING RESISTOR

* RFB

' Zunknown

VOouT

PGA
VDD (x1 OR x5)

10441-026

X 25. AD5933 DY RTLBESTA YV
72l 2, MDE IRV AT MEEREEBELET,
e VDD=33V
o A UEREHH=200 kQ
i Zunknown = 200 kQ
e PGARE=x1
e Rangel=2Vp-p
ADC AJizfiifssns B —2 to ¥ — 27 BEIL 2V pp T, Lo
L, 7alI~TN - FAr « TUTDRETA X5 PR
Shi-A, EEIX ADC ZfafiS ¥ 5720, fHHEINIKIEHE
(FThebb, 71 AR IZIREMTT,

Rev. 0

ROIGEE S ADC IR SNz &, WH| LD A E—
H o AFEPH DO A TE B VEIC ADC OEARFPHPNICINE 5 K 9
FA ANREEFHELET (ADC DOV 7 7 L A#iIL AVDD &
T .

VAT FAVEEEITOWET (K25 28 , Thbb,
H bl B/ L4 (Range 1. Range 2, Range3. ¥ 72/% Range4)
BLORG LR DIRMOA v E—F o RGPS WV T
TS UREERH, E 512 ADCORTERICH LT ST Tl .
T T TOHRE (X1FEITIXE) 2TV ET,

WIEA v E—& 2 A2 RO A = 20 E RO F 5
fEEZSRIRLET, LER-T, VAT AZIELLKIET B2,
AE—F U ADETFREMBLENRS Y I, KIZ, WV 7A
VERTERPUCIIREA v = R L E LVMEEZ IR L ET, =
LT IV T TOZEMCIZ =T - A IRREN TS
LIVET,

72X, ROXHITHEELET,

o RIMDT AL+ AfLE—FLALETIR : 180kQ < Zunknown <
220 kQ

o B &7 B JE I HGHIPH ¢ 30 kHz~32 kHz

VAT MMRIET A VEREERITRLET,

e VDD=33V

o  JAUEEERS (RFB) =200kQ

L4 ZcaveraTion = 200 kQ

e PGABE=x1

o  MIEEMH=31kHz (v FRA > MNEREE)

31 kHz ® X v FARA > MNEER CHE SN 7 A AR5k %A
LT, 180 kQ~220 kQ fEHIKDEE DA L B —F L 2 & EET 5
ZENTEET, RMDA v E—F U AHPANRKEWEE, £
AR MR EWVEEIE, A v B A SRR .
ZFET, VTR ES RAT A F A VBRENEE I NTEA
AD5933 Z#FKIEL, A U fREEFHELET GELIZ
AD5933 DF — 4 L — K EER)
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BULEhER RO RIE

AD5933 D MR 72N DDS =7 & DIA =2 3—% (DAC) %
HEDET, £ E—F A (Zynknown) PHRIEIZHV S DG
EESEERLEST, DDSaTD 2Ty MIFET F2 b —4
IZ& > T, THz R (0.1Hz 1K) O JEIE S fRRES FTREIZ 22 0 £
T, AT F 2 AL —F DO, SHLEHAEY (ROM)
DA ENE T, M7 X2 b L —F2DOF XLV HIT,
ROM WOl % D AEVNIEDOT KL AREICH N LNET,
ROM OF VX )b« a7 V0%, 1 YA 7OV A kit
KOWREY > 7L TF, ROM LV 7T v « F—TANDOEKET
KL ZOWNEIL, VOUT B Tl SN D 7T o JhitéEk g & &
3% DACOANNZESNVET, DDS 27 (T 72bb, (itdT
X2 AL—HXEROMML Y7 T /) & DACIE, TXT 125D
VAT L0y 7 BB L TWET T F o b L—F 1,
BICVAT Ayl « TARALE L LTHRELET,
AD5933 D DDS = VU DY AT I 71y 7L IRDOWETNH
DFHEC L > TRESNET,

o HImvr vy, TROELMCLK BFEEY) 20H, &
FBETEE LI vy 7 OKEFIRE) 28T 52 L3 T
xFET,

o BB, AD5933 1. 16.776 MHz (typ) DJEEE A FF>WN
Womy s RRGREEAT A2 L b AEETT,

DOV AT L7y Z@&RTHI2F, 2 he—L - LY
AHADEy kD3 (7 FLZ 0x81, AD5933 DF —H 3 — &%
) 2777 5LFET,

WEB ADC & GBI AT VX LT DOV AT A7y
7 &M LEYT, ADCIE. 1RBIOZEHIC 16 7 1 v 7 & &2 5
LLET, Lo T, 16776 MHz OIg R AT L« 71y 7
JE ECIE, ADC (3, 1.0485 MHz @ 83 5 (372> 5 = 1.04 MSPS
DAN—T> h« L— N CIEBEEEZY TV U I7TH5Z LR
T&E9, ADCIE, 1024 HDY > TNV EEHL, DT VXL
FERAZABO T2 MAC 2 7 ICE L E4, AD5933 @ MAC =
7%, 1024 KA >~ DFT %9447 L C, ADC AJJ TOISE(EH
DOE—7 ZHE LET, DFT X, EN/= DCFREMIE, fiE0F
b, MRS L, BHEOE— 7 A I = X 2T TEL
ORI A TWET,

AD5933ADC D A/L—F v b« L— NI, Y AT L2710y 7|2
LT b LEYT, LEEAR-T, W ADC AL—F v bk« L—
b (FThbb, 7V TEER 285100%, VAT AT
vy 7% FFET,

WH O DFT 1E, Eieid 2 BN A DT —4% « 3 TV 185E
L CIumEfi s 5 D A7 MV &€ L £ 9, AD5933 Tld,
N0V T, — Y —EROE 5B T, B 50
1212y ~ ADC St S E 4,

WH O DFT CTiX, —#OT A b« 7 = —WEEHE ANEEE
B ST, BRKESEEEE ZomAREHELET, 74
b+ 7 == OREEIL, IR TEH X HLD AR OB
‘—C“TD

Test Phasor Frequency = (fs/N)
Z 2T,
fsiX. ADC OH > 7Y v 7 AN T,
Nix, Bsshzv 7% (1024) TF,
C OB, BB EAKR OB B THAESNES, T A -
Tx—PEANY TNty FEDORERE L TR LA DN
TrBtORE, ZORBBICE ST ANV X —NFELET, =
FNVF—=RIEE LW BEIL, 20T A MEEREKIC= RV ¥ —1X
HYEEA,

AD5933 |2 Lo THITE N5 DFT X, v 7L« RA >k DFT
EREINET, ZAUZ. MAC 2 7 TR BRI B v
H B e WICR CER R ChA Z taBRLET, L
25T, AD5933 DI AT A« 71w 778 16.776 MHz Th 5 &
X, ADCDH 7+ L— ME104AMHz T9, DSP = 7 i, &
VT e RA Y b DFT OFEITIZ 1024 DY B b UF
T, L7=23> T, DFT 4 fiEhelE 1.04 MHz/1024 7R A > h~1kHz
TT, ZOFEIT, MCLKIZ 16 MHz DY 2T A« 7 1 7 J8
BAEINENTWD Z & ZRHRIC L TWEd, AD5933 23=1 kHz
Z FEDREREEBRELL D ETH8BE, A7 b U —
JIZE S THEUDBENRKRELSRY Bolof U E—F 2 AFHEH
DIZORNY £,

26 1R T X OIC, ASHEBD 1024 KA o FOH 7RIS
blroTHx H EBEEOY A 7V EEROEA, X 27 137
T L, HIAMOEBENERE TAL—RZORITDH LN
TEEHA, K 27T L0 RAMNRANE S E2BE LY
A, DFTIC L D AREHEORERE LT =7 NETET,

SAMPLES SPAN ENTIRE EXCITATION PERIOD

A 5

S

SAMPLE DFT ASSUMES A PERIODIC 3
WINDOW SAMPLE SET E

X 26. PBEBEEICEFEZADZYUTIL - Y b

SAMPLES DO NOT SPAN ENTIRE EXCITATION PERIOD

AVAVAV

DFT ASSUMES A PERIODIC
27. BEARLEICELNLEVNS YT -y b

10441-028

SAMPLE SET
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AD5933 M=~ 1 kHz # FEIZ B4 CTA v E— & &
(ZUNKNOWN) ZfiFHTTDI01%, VAT Ah - Iy J A r—
Yo7 LT, ADC DY 7« L—  EFTIF, oo - R Aa
> N DFTIZE 2 1024 @ DY o 7 V3 B hAL JE I B 0 B (|
DJEE =L TOZRIT LR £H A,

AD5933 & 16 MHz K F#RgR 2 L T 1 kHz~10 kHz #ipH D
SRR BT D10E, A7 a7 s TR B AN TY AT
Loyl EA =07 LET, THITHIEITE-T,
ADC DY 7V 7T 1 MHz R OEIC TR0 £40
(fsampLing = MCLK/16) . ZAULZ XY, 1024 EHOH T - & v
N BRI BAE T W NR—FT BN TEET, VAT AL
0y 7 &A= T HEAIIE RS OB KRR 2 TS
WMEERH D F7,

K7 v 7 R DRHTIC X, ADSI33 ITHERE ST AT A -
Iy DA —Y TN LET, ZOX A= T
WCEoT, A VE—X U ADOFRBIELNET (R222H)
7272 L2 DB, BB ECE ERRAH D 9,

= 2. RERIZED BB TR & MCLK

) Clock Freciuency Applied to

AD5933 Lower Frequency MCLK Pin

100 kHz to 5 kHz 16 MHz

5kHzto 1 kHz 4 MHz

5 kHz to 300 Hz 2 MHz

300 Hz to 200 Hz 1 MHz

200 Hz to 100 Hz 250 kHz

100 Hz to 30 Hz 100 kHz

30 Hz to 20 Hz 50 kHz

20 Hz to 10 Hz 25 kHz

U E BB FIROMEE X, &2 v v 7 {55 % AD5933 @ MCLK &
VITHIM L, A B =& A (Zeausration @ 72 & Z1E 200 kQ #EH1) %
T 5 A ENTBEER S 500 Hz ICh7- 5 EERTIC & - TRIER
FOFRE LET NV 7 A ARPIEEE = Zeausration : 72 & 2 1E 200 kQ, PGA
=x1, AJEWE=5Hz, FA > F¥=100) . AW FIRIZ. DFT 28 (L7=23-
T, A= U2 %t HEEORES) B, lEsnizf v —F
ADFEESM (ZCALIBRATION Dol 21X 200kQ) M HAREELIX U D E R L L
THESNET,

ZMCLK EICHMENZTILZ 2 v 27 « LYk, Vig=2V, V=08V,

—filE LT, T TCICHEESNTZ 3kHZ ER 2 IE LI+ 57-%
IZ, ADS933 DA/ 1 7« A AMHZ DA —) V7 &R
=7 vy 7 BEEERMTA0ERNHD E LET, HMESZY
ATy SMBEIINERIER) X, 4 DEEnTHh
B/ oy L LT DDS IC—FT 4 ENET, VAT
Lo rway 71353 E7 LT ADC ICE SR Sh b 7-0, ADC W
UV e s ay ZIDDS 2T D AEOMEE TEIEL TWET,
L= o> T, AMHZD S AT A« 7y 7 ClE, DDSHEAEY o
713 1/4x4MHz=1MHz, ADC 7 1 v 7% 4 MHz T4, AD5933
D DDSITIE, 27Ty hOMHET FabLb—ERH0 ET, Lo
L., 320K ity b (MSB) %, W#ICn Y v 7 028
ENTWET, LEA-T, 3OOMSBIZP 2B/ ETHE ., &K
Ko DDS HAEEEIE., EOICR%IIES SNES, Lo T,
RO FIERHIE 132 x 1 MHz =31.25 kHz T,

AMHZ EWHIERWS AT A - 7y 7 Z2EH LT, 3kHz DIES
FIERECIET 2 Z EIXFHETT, LL, ADC OFEH#T 1 vy
T DB DT, ADSI33 N A B —F R BT TR h DR
FINEL 725 2 &, BLUEME EFRAS 31.25 kHz IZHIR &5 &
WH, 2ODKRER N L— R T7RETET,

= LR RO RIE

AD5933 {%, 1 kHz~100 kHz o J& i $#iBHN T 05% (typ) D
AT DEEDMERR L 720 £ (AD5933 3 AT A I EBR A
E— 2 AR L TE LR E SN TN E48E) , JEEk
TRRIZ, AD5933 D47 v w7 - B (MCLK) IZHEfi S D
AT L a7 REEOMIZ L > TIREY 9, 2D FR%E
THFAIIZ VAT LIy I DA — T E2T0ET (HE
W EEBORIE] v v a v ESBR) o VAT AORE K
RiX, W7 > 7ORISIRNARTH D Z LMz T, m—=
Ao T4 IVHDIR—ANLE (72 & 20E, 200 kHz & 300 kHz) @
WA (AD5933 DZfEMITTDFT M h %S /A AMgH5Er—L
7T DEDERESNET) LD bDTT, LEn- T,
AD5933 (%, [X] 28 IZ/R T8 D & [AERICH R BN BUGE 2 FF b &
ERS

20

0
o
S
Z
<
O 20
2 \
w
[
[
Q
(2]

—40

-60

100 1k 10k 100k M

10441-031

SYSTEM BANDWIDTH (Hz)

28. AD5933 OHRERM A > R T Ll

REI AR R E VA, AD5933 {8 LT 100 kHz ##8 2. %
ERBE T DL, A L E—F R T T 7 A TR EN A
CEd, Ziud, 100kHz 2B 25 &, VAT DO EISE N
IR &3, m—L A7 OFENEINT 5729 CT3, 100 kHz % I
Bl 5 8 CHEl L CW A BA, fslfle c&x 5780/ &

{5 (J=& z2I1E, 120kHz~122kHz) = & A REITE, WIEME
WENC X DA B —F o RFEEIL, BTV SA T,
WFIFEMRTY, ZOMEREEZRVBRICIE, = FRA b
S NVNTFIRA L MRIEEFATLET (2 RARA & MRIEDFER
W2V Tk, AD5933 OF — X ¥ — FD 2 KA | -

Xy VT L—3gr] OHEEBR) |
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A4V E—5 2 AOMmin TOAEAIE

AD5933 %, L U= FE 5y & Rk 0 SR Sh AR
Ja—FKERLET, SR5IHEDHR., EHETIIL PR H
0x94 & LA & OX95 ([ZRIES L, BERDIZL VA H 0x96 &
LY AZ OX97T ICRESHET, Zh b, #lsha
V= ADEPISY &V T 7 X ARSI TiE AR < . DFT D3
Bk sy & AR ICH IS LET,

7= & 21X, BHF| RCRIEEMTT DL &, LURAK 0x94 L LY
AL OXBUZPRAFS IV TV D EHYE L, LA K 0x96 & LA K
OX97 IZPRTF I N TV D IBEMEN, TNERIE REY 77 ¥
VAT D E VI DIE, LK BHORETH Y, ERETIEH Y
FHA, A VE—F L ADOKES (|2) 2EET DITIE, kX%
FAWT DFT Oy E BBy ORE SZFHELET,

M@WMk:1M2+ﬂ

FREOH, ZHIIKREEEZFERRL (ADS933 DT —% v — kD
FA NEEEEE SR ZORBOWEE LV ET, LEER-T,
AV E—F U ADOKE S FRATEZLNET,

/mpedance = 1

 Gain Factor x Magnitude

DIT S AREERA TR bR ET,

1
AMﬂMW$)KMH%WPJ
Code Magnitude

BHERPEEIT 5 IIE, T ORNT, BEFOA B —F v ZAHFAIC
%L C AD5933 3 AT A DR IEZELITUV, 7 A AR5 AR 5458
N ET, LEER- T, k5L 28518 B S IC x LT
FTA LV E—HF A (Zunknown) DA VB —F v ARRE A2 08
N FEF, AD5933 D AT EHITORICEERD A B —H 2 A
L RERLE L TEONSGa— RORE SEZRELTY A
(EmRHFET, AD5I3BZ DU AT A« A VERERBIRT S 2
L T E 5 % Pk ADC OEMENICE S LERH Y T3 G
L <1 AD5933 DT —# > — h & SH) |

AD5933 [T UK Sy & BER D D O SN2 EFE B 12— %
WLET, 22XV, AD5933 DIFE/ R Z @il 2 I8EAE &
ONAHZEFFE S D LN TEE9, (ML, Phase (rads) =
Tan YR L > THZBNET,

AT=UE & o THIE &V 7ALFEIE, DDS H /115 5% AD5933 D%,/
ZEMOWNET 7, v—sRA « 7 4% AD5933 @ VOUT E
V& VIN B UOMICE RSN, v E—F v A il 5 L &
WCAHECANMY 7 FEBEBELTWVET,

GW7EWW:(

Rev. 0

AD5933 DXIR ERDBNRT A= L, A LV E—F U ADRKE &
(|Zunknown]) & A E—X 2 ZADONAHE (Z0) T, Z@ ORIEIL
VAT T OTaEATT, RHIOAT v 2L, AD5933 D
AT DFHOFEN LN E T, AD5933 D AT AMIAH AR E
4 A121%. AD5933 ™ VOUT ' & VIN B ORI %
L. @5 CORRERA > D% TRz AW T EZ R L £
4, VOUT ' & VIN B o OIS 25 Z L itk » T,
AD5933 DA B/ X ANZH T2 R OHEARLIEIVTAE U E AL,
B LTHELNDNAEIE, 3T AD5933 DNERR—MIZ LD b
D, ThbbHY AT AR Y FH A,

WHEZHHL T AT MIARKRIEESNTZ S RIOA B —4F
VADMEEE T 511X, AD5933 @ VIN i+ & VOUT i+
OBNZRIMDA » E—F v R &AL, fli2% O T LWL
(A o E—F  ACRINT HMHEET) Z2EFELET, K
DA v E—Z L ADNM (20) 1%, kL~ TEHEZBNET,

Z@ = (dunknown — Vsystem )

ZZT,
Vsystem 1%, VIN & VOUT ORI IEIRIT &2 8eie L 72 o AT A
DATAETT

ounknown (%, VIN & VOUT ORICRIODA > & —F > R &8k
L7233 AT AOMFTT,

201%, A v E—H U RAGERT MM (Thbh, F e —4
Y ANIFE) T,

723, AD5933 ™ VOUT ¥ & VIN B ORICHF N S
TWB L xR USEERR Y &R DA L CTF A AR5
ERE L, VAT AMIAERKET S Z ERNEEETT,

exIE, arFodof v —F U 20 (20) RRIELE
7

RE S EBRIL. 22T Y O TORERRE SEE X Y -90°
EItEATHET, L~ BIEEITO AN, Ehlick - T
MWESNIZV AT MRS L KEMA VE—F A2k - T
HIE SN2 AT MIFRIGE & ORI, B K Z-90° DA FEZEMN
Ronsd tEsnET,

T T EZ R Lo c, BREMA VE—F R (Z0) DAL
A A RO DI, VAT MIAHIRE (Vsystem ) Z3ke, VOUT
L VIN officmEnizar 7o X o CEE S -4
(dunknown) N HIRETZMERH Y 5,
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[X] 29 1%, 220 kQ OKIEHHT (Res = 220 kQ, PGA = x1) % fii
L CEHEL & 7= AD5933 D AT AARISZ & 10 pF D4 &
A UE—H AL LD KAENHEIEEZ R LET,

200
180
Af”””
160 220k RESISTOR | >
140 —
m
& 120 —
jo)]
@ /
[a]
€ 100 [—
2% —
T 10pF CAPACITOR |~
60 //
40 —
7
20 =
oL

o

15k 30k 45k 60k 75k 90k 105k 120k
FREQUENCY (Hz)

10441-032

29. VAT LRAEINE ¥ REAE

T Y OMNAISE &P A L7 AT MRS & O
NFEZE (Tbb, Z@) 1. 2T YDA v E—F 2 Al
(z@) THY, MIOITTFENET,

-100

PHASE (Degrees)
&
o

0 15k 30k 45k 60k 75k 90k 105k 120k
FREQUENCY (Hz)

10441-033

30. AVTUHOMHEIGE

7B, M2907my MIHWLNIRRIT, 797 B
NLAR A 2 R BB A I L TS 70, 70T win b~
DEBNR VI ) £,

Rev. 0

ST, FEEE L EREEANET— 7 2oV e b GEIEHE
O K o THUERA > b TOMAEZ RD D5EITITTER I
FC, WERERIENIE LWMEHREDNLFR A 2K 4 0k, FfE &
EEAEDOFENE BIZED L&, DF V| FBEENE 1RRICH D
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4.
Name Part Description Manufacturer Part Number
CltoC3! Capacitor, MR04, place holder Not applicable Not applicable
z Capacitor, MR04, place holder, insert 2-wire wrap pins Analog Devices issue 73017015
C5 10 pF tantalum capacitor, 10 V AVX Corporation TAJB106K016R
Cc7 47 nF capacitor, 50 V, through hole, 10%, R1/8 W Multicomp MCRR50473X7RK0050
C9, C11, C22, C25, C31, C32,C25 10 pF ceramic capacitor, X5R, 0805 Yageo Corporation CCO0805KKX5R6BB106
C14 2.2 YF ceramic capacitor, 6.3 V, X5R, 0603, SMD Yageo Corporation CC0603KRX5R5BB225
C6, C8, C10,C12,C13,C15t0 C21, | 0.1 pF ceramic capacitor, 50 V, X7R, 10%, 0603, SMD AVX Corporation 06035C104KAT2A
C23, C24, C26, C27,C30, C33, C34,
C36
C28, C29 22 pF ceramic capacitor, 50 V, 5%, 0603, NPO, SMD Yageo Corporation CC0603JRNPO9BN220
CLK1 SMB socket Tyco Electronics 1-1337482-0
Corporation
D4 Green LED, 0805 Avago Technologies HSMG-C170
GL1 Copper short ground link Not applicable Not applicable
J1 USB Mini-B connector Molex 56579-0576
J2 2-pin terminal block (5 mm pitch), CON\POWER Camden Electronics CTB5000/2
LK1 to LK6 Jumper block, 2 pins, 0.1" spacing, SIP-2P Harwin M20-9990246
R1, R2, R7to R8 49.9 kQ, SMD resistor, 1%, 0603 Multicomp MC 0.063W 0603 1% 49K9
cAL? Place holder, insert 2-wire wrap pins, R1/8 W Analog Devices issue 73017015
R4 20 kQ, SMD resistor (0.1%), 0603 Panasonic ERA3AEB203V
R5 20 kQ, SMD resistor (0.1%), 0603 Multicomp MC 0.063W 0603 1% 20K
R6* Through hole resistor, 1/8 W Not applicable Not applicable
R10 1 kQ, 0805, SMD resistor Multicomp MC 0.1W 0805 1% 1K
R11, R12 100 kQ, 1%, 0603, SMD resistor Multicomp MC 0.063W 0603 1% 100K
R13 0 Q, 1%, 0603, SMD resistor Multicomp MC 0.063W 0603 OR
R14 10 kQ, 1%, 0603, SMD resistor Multicomp MC 0.063W 0603 1% 10K
R15, R16 2.2 kQ, 1%, 0603 SMD resistor Multicomp MC 0.063W 0603 1% 2K2
T1to T8 Black test point Vero Technologies 20-2137
Ul Precision, low noise, CMOS, rail-to-rail, input/output Analog Devices ADB8606ARZ
operational amplifiers
u2 1 MSPS, 12-bit impedance converter network analyzer Analog Devices AD5933BRSZ
U3 USB microcontroller, LFCSP-56 Cypress Semiconductor CY7C68013-56LFC
u4 I°C serial EEPROM, 64k, 2.5 V, 8-S0OIC Microchip Technologies 24L.C64-1/SN
U5, U6 High accuracy anyCAP® 200 mA low dropout linear Analog Devices ADP3303ARZ-3.3
regulator
Y1 24 MHz SMD crystal, XTAL-CM309S AEL Crystals X24M000000S244
Y2 3.3V, 16 MHz clock oscillator AEL Crystals AELA4303
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