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1 Introduction

Thank you for your interest in the EV9830 Evaluation Board.

This quick start guide will help you get started with your EV9830 evaluation. The respective datasheet
and user manual provide full details on the board, but this “quick start” guide consolidates information

from multiple sources to accelerate your testing.

This guide walks the user through the following steps:

¢ Downloading necessary files
e Connecting the EV9830, HB9830, and PE0003
e Installing PEO003 USB driver
e Using EV9830 graphical user interface (GUI) to:
o Configure CMX983 frac-N synthesizers for 901MHz and 2.1GHz
o  Configure CMX983 main ADC (Rx) and DAC (Tx) channels for 75ksps
o Configure CMX983 Rx/Tx serial ports for data capture to/from PEO003 microSD card
2 History
Version | Changes Date
2 Modified Tx/Rx GUI settings 15-02-26
1 Initial release 15-01-29
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3 Preparation for Operation

3.1

Download of Documents and Software

Please visit the CML website (www.cmimicro.com) and download the following files:

3.2

CMX983 Datasheet

EV9830 User Manual

EV9830 Schematic

EV9830 Evaluation Software package
PEO003 Driver

PEO0003 User Manual

Test Equipment

The following test equipment will be needed:

3.3

PC with Windows 8 or earlier.

+/-6V supply (rated for 500mA) for PE0O003 and EVV9830.
Baseband IQ signal generator

RF spectrum analyzer

Oscilloscope (for generic signal viewing if desired)

Basic Connections

Connect HB9830 to “Host Port” port on PE0O003 (Do not use PEO003 C-BUS ports!).

Figure 1: HB9830 Connected to PE0003 Host Port
Connect 20-pin ribbon cable between EV9830 “Host Port” and HB9830.

-

Figure 2: EV9830 Host Port Connected to HB9830
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e Apply +6V to PE0003 and +/-6V to EV9830.

EV9830

/ﬂ'- 6V
; o PE0003

+6V

Figure 3: Power Supply Connections

3.4 PEO0003 Installation
The following steps will install the PEO003 on your PC:
e Connect PE0003 to PC with USB cable.
e The PC will ask for a USB driver the first time a PE0O003 is connected. When prompted, load the USB
driver from the unzipped PE0003 Driver package.
e  Your PC may attempt to use "Windows Update" to find the PE0O003 USB driver. Cancel the "Windows
Update" search. On your PC click "Start" button, right click on "Computer" and select "Properties".
Select "Device Manager". Right click "PE0003 Evaluation Kit" and choose "Update driver software".
Choose "Browse my computer" and locate the PEO003 driver you downloaded earlier. Click "Install
anyway" if you get a driver warning message.

4 EV9830 Graphical User Interface
The EV9830 graphical user interface (GUI), named “ES9830xx.exe” (xx=version number), is available
in the unzipped EV9830 Evaluation Software package.

e Double-click the executable file to launch the GUI.

e Click “Init Board” to activate CMX983 internal clock generation.

St msome 4 I =

CBUS Control | Frac-N 1 | Frac-H 2| Ax Channel | T Charnel | Roc/Tx Ports | Script Handeer |

I
Wite 8 Register Read a Regater

@ gt  Flegister Address (5) @ gt Fegister Addwss (5)
© 1658 RegsterData () © 160t RegsterData ()

System Clock Generator
MCLK frequency
System Clock

¥ MCLK ampifier
I Use PLL

CLK_CON %0

CLKPLL 0ONO [ DB&D

CLKPLL_CON1 0404
Select Target Bosrd.
© CBUSHeader 1 " CBUS Header 2 7 RedfGUI ik Board

SsveSte | LowdSte | oo | ome |

Figure 4: Location of "Init Board" in ES9830 GUI
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41 Save State and Load State

Clicking “Save State” allows the creation of a user-named “.sta” file that contains all ES9830 GUI
selections. These selections can be recalled by clicking “Load State” and selecting the appropriate
“.sta” file from your computer. Please note that loading a “.sta” file does not automatically cause the
GUI selections to be written to CMX983; the “Write” button on each GUI tab must be clicked in order
for the GUI selections to be written to CMX983.

Fh ES9830 Evaluation Kit Sofware || I — = = F!:sgesa Evaiustion lat soweanill o i ) )
CBUS Contral | Frac-N 1 | Frac-ti 2| Rx Channed | Tx Channel | Roc/Ti Ports | Script Hander | CBUS Control | Frac-N 1 | Frac-N 2 | Rex Channel | T Charnel | Roc/Tx Ports | Serpt Hander |
Wike 8 Regster Read a Regiter Wrte 3 Register Read a Regster
@ gbt  Regster Address (5) @ Bot  Regster Address () © gpx  Pegeter Addwss (5) bt Ragster Adchess (5)
€ 166t ReguterData  15) € 1651 RegsterData  (§) € 16t RegrlerData (5] € 165t RegeterData  (5)
Wite Read Wite
System Clock Gensrator System Clock Generstor
WK imueny [———T53 Mz PLL.N/RD#F':m’—‘ N MCLKfrequency 182 MHz
SpemCock [~ 192 MHz Mmﬁm’_ A e f SpemOock [ 192 MHz
¥ MCLK ampifier Rele ¥ MCLK amplfier
I UsePLL i i I UsePLL
CLK_CON 000 Vdgan 0 * 70 o) L CLK.CON 2803
CLKPLL.CONO [ 0Bé&D LPkfics A 108 :/m CLKPLL.CONO [ 0Bap
CLKPLLCONT [ 0dod CPiSet e [12500005, H s CLKPLL.CONt [ 0acd
ST Save settings i (must click “Write”
 CBUS Header 1 @ CBUS Header 1 " CBUS Hea
from all GUI tabs on individual tabs)
e,
( soveste | Jooime | Optos | Ome | Seve saa Load Sizte [) Opiona | Gose

Figure 5: Save State and Load State

5 CMX983 Frac-N Synthesizer Operation

The EV9830 includes external VCO circuits to allow demonstration of frac-N synthesizer operation at
900MHz and 2.1GHz.
e Click “Frac-N 1” tab in GUI, make the following selections, and click “Write Frac-N 1” to enable the
frac-N 1 synthesizer to generate 901.2MHz. Output is available on 900MHZ (J101) SMA connector.
CHUS Cortmi. FocN 1 | Frac 2| A rannet | Tx Crarmel | R/T ot | Scrpt Hardier | ‘

PLL R/VF Dividers |~ Bleed Curent (851) 0
I Encble Beed Curent i
I¥ FLL Enable € 16bis & 24bes Gome [ 0 A [ 0 |
Mod ¥ =il
lode  [Frac-N div (3rd Order) —
Charge Pump Curent | 250UA - ™ Enable Fast Lock

Timer Coarse Divide 0
Timer Fine Divide: 0

e Cument Mutiply & =
VEO Frequency 2 M
| MCLK Frequency [T i
I Comparison Freq 28 MH: PLL1_CON($4E) PLL1_RDIV($52) 04
d PLL1_FLCK(S59) PLLI_IDIViSS)  [00
o
B J PLL1_BLEED(s51) [ 00 PLL1_FDIVD{S54) [ 000
e o PLL_CFGISCE) [ 0000 PLLI_FDIVI(sss) [ <O
Fo [ e Calouiate
Virte Frac-h 1
SaveStcte | loagSiwe | Options | Cose |

Figure 6: Frac-N 1 Configured for 901.2MHz
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e Click “Frac-N 2” tab in GUI, make the following selections, and click “Write Frac-N 2” to enable the
frac-N 2 synthesizer to generate 2096.45MHz. Output is available on 2G1HZ (J6) SMA connector.

- "
CBUS Cortrol | FraeN 1 e 2 | RixChannel | T Channel | Fec/Ti Ports | Scrit Handier | F
PLL. RA/F Dividers Blacd Curert (851)
I Enable Bleed Curent
¥ PLLEnzble © 16bits G 24bits o T e [T
Mode y ~
Frae-N dv (3nd Order) e
Charge Pump Curent [2500A <] || T Eneble Fast Lock
Timer Coarse Divide []
Timer Fine Divide o
Vi Curent Mutply & ~
VGO Frequency 209645 MHz
Registers -
MCLK Frequency EET T e
Comparison Freq 23 PLL2 CON(S57 [Tps09  PLL2_RDIV(SSR) [“os
: PLLZ_FLCK(s59) [ D PLL2 IDIViSSC)  [o1es
= ec
R= 4 PLLZ_BLEED($5#) [ 00  PLLZ_FDIVO(s5D) [ ARAB
- 437 dec PULCRG@cE) [ 0000 PL2_FDVIGSR) [ €2
P [ e Colaie |
Save State J Load Stzte | Options J Close J

Figure 7: Frac-N 2 Configured for 2096.45MHz

6 CMX983 Rx and Tx Channel Operation

6.1 PE0003 microSD Card
A Class 10 microSD card is required in the PE0Q0O3 for proper data transfer to/from CMX983 serial
ports. The microSD card is located on PE0003 bottom.

Ensure that the PE0O003 microSD card has been partitioned with a large unformatted area for EV9830
data storage. A file system on the microSD card slows down EV9830 data transfer, so serial port data
must be stored in the unformatted area of the microSD card.

Here is an example of a 32GB card with a 4GB partition:

585D Card (F) Properties, i‘ =)
[ Secumy | ReadyBoost | Quota | Customze |
Gerersl | Tools |  Homware |  Shamng |
SD
Type Removabls Disk "
0| Fiesystem:  wrs |
| I e e 94212096 bytes  89.8MB |
| Il Freospace 4031930363 bytes 375GB
| Capacty 4126142464 bytes 384GB
I -
Drive F
| |
I [] Compress this drive to save disk space
[ | 578w fes on i dve t have corterts ndexed n addtento I
fie propertes
I ok | [ Comeal |
)

Figure 8: Example of Reduced Size Partition in 32GB SD Card
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If you need to establish a partition on a microSD card, insert card into PC and do the following:
Backup the files on the SD card by copying them to a separate drive.

N

)

2) At acommand prompt, type: diskpart.

3) Use LIST DISK command and identify the disk number that the SD card is mounted as.

4) Use SELECT DISK command to select the SD card disk e.g. SELECT DISK 3.

5) Double check the correct disk is selected by using the LIST DISK command again. The selected disk
should have * character in front of it. This step is very important as the wrong selection could result in
corruption and data loss of other drives.

6) Use CLEAN command to clear all the information off the disk (all data will be lost).

7) Use CREATE PARTITION PRIMARY command to create a new partition.

8) Select the partition using SELECT PARTITION 1.

9) Shrink the partition by the required amount where the size is specified in Megabytes e.g. to shrink by

500MB use SHRINK DESIRED=500.

10) Format the partition as required e.g. FORMAT fs=NTFS QUICK (skip this step if the type is already
NTFS).

11) Use FILESYSTEM command to list properties of drive if desired.

12) Use EXIT command to quit the diskpart tool.

13) Copy files onto the SD card from the backup, if necessary.

Every time new data is written to the microSD card the old data is erased, so only one “file” can be on
the card’s non-partitioned area at a time.

The microSD card data is in decimal format with | and Q values on the same line, separated by a
comma.

(@ [C\Users\rhunter\Deskiop\SignalCapture.csv] - UltraEdit | [ ==
I File Edit Search Inset Project View Format Column Macro
vanced Window Help
BerR=nE S2A B 8T
Open Files

SignalCapture.csv

For Help, press FL Lnl, Coll, €0 DOS 1252 (ANSI-Latin]) |+| NoHighlic

Figure 9: Example of microSD Card IQ Data Format
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6.2 Rx Channel Operation

Signal flow for Rx channel operation is:
EV9830 Rx input -> CMX983 ADC -> CMX983 Rx Serial Port -> HB9830 -> PE0O003 microSD card

EV9830 Rx inputs can be single-ended or differential. Considerations include the following:
Single-ended inputs -> Ensure signal source has 50ohm output impedance and inputs are biased at OV.
Ensure jumpers are installed on RX I/Q header (J12, 1-2, 3-4, 7-8, 9-10).

e Differential inputs -> Remove jumpers on RX I/Q header (J12). Ensure inputs are biased at AVpp/2.

The maximum CMX983 ADC input amplitude, after internal gain, is 20%-80% AVpp. For Vbias=1.65V

(AVpp=3.3V) and with 0dB CMX983 internal gain, this translates to:
e Single-ended: 0.99Vpp, centered on OV. (EV9830 single-ended input signal path provides +6dB of

gain.)
e Differential: +/-0.99 Vpp on each of IRXP, IRXN, QRXP, and QRXN, centered on AVpp/2.

Click “Rx Channel” GUI tab, make the following selections, and click “Write Rx” to activate CMX983
Rx ADCs at 75ks/s sample rate:

8 it e R <=
C-BUS Comtrol | FracN 1 | Frac 2 Rx Charnel | T Channel | R/ Pots | Scopt Handler |

| Input - ~FIR Fiter Coefficiert Load

A GanA g =] I ivetA CofiBak [CARD) [

VB
e GanB [E ¥| [ InvenB

Sinc Fie L ——
i fename | Lood]

CR1 24 Msis
FIR fiter Select

Sinc rum 135 +] Snclen 32 Fiter len [
BistBisel [ 17  AfstBisel 17 BCoef [Rx FIRD - ACoef [Rx FIR0

Ver Phase B 0 VerPhaseA [ 0 : Badbisd [ 2 AZdBud [ 2

FIR Fiter
cR2 r—ﬁ‘ Kere CR3 75 kefs
Fox Port Dividr
I Abwes I Manal ov [ 2

Regsters
RX_INPUT(S1D) [ 4040 RX_.CONO(STF) [ 02 RX_VERNIER(S25)[ 0000 RX_CON3s25) [ 24
RXPORT_CONO(S40) [ 04 RX_CON1(s20) [ 1820 RX_BITSEL1(S27) [ 1111 RX_BITSEL2(s28)| 0202

RXPORT_CON1(s41) [ 18 Rx_CoNasz) [2007 | VBIAS.CONGSTO) [ 02 pog preq [Za0000 kHz

I~ Auto Load Fiter Wiite Rx

savesiste | LosdStare | Optons | Close

Figure 10: Rx ADC Configuration

The following figure illustrates how to capture CMX983 ADC output to PEO003 microSD card:

C-BUS Cortrol | FracN 1 | Frac-N 2 | Rx Channel | TxChannal Reo/Te Ports | Scrit Hander |

e RECEIVE

Humberof Samples [500000

(1) Enter desired number

™ Ensbie Rx input Trgger (PEDOTIGPIOD) of samples
I Recave i< (2) Click “Receive” to start
signal capture
R PC
—_— (3) Select PC storage
By Ll location

%<— (4) Save file to PC

Figure 11: Signal Capture Process
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6.3 Tx Channel Operation
Signal flow for Tx channel operation is:
PEO003 microSD card -> HB9830 -> CMX983 Tx Serial Port -> CMX983 Tx DAC -> EV9830 outputs

EV9830 Tx outputs can be single-ended or differential:

e Single-ended -> Outputs are biased at OV with 50ohm output impedance. Ensure jumpers are installed
on TX 1/Q header (J7, 1-2, 3-4, 7-8, 9-10).

« Differential -> Remove jumpers on TX I/Q header (J7). Outputs are biased at AVq4/2.

Click “Tx Channel” GUI tab, make the following selections, and click “Write Tx” to activate CMX983 Tx
DACs at 75ks/s sample rate:

| C8US Control | FracN 1 | Frac 2| ResChannel - TxChamel | Re/Tx Ports | Serpt Handier |

b Input FIR Fiter Load

¥ B Enable ¥ ABnable Coeff Barke [ TX_FILD -

cn 7 ksls
FIR Fiter

¥ et stag bypass o
R flename =

er Modulator
Fiterlen ] T3 24w
Output
FIR BCoeff |TX_FILO v | FIRACoeff |TX_FILD » Gan A m
I SChighbiv
Botsel | 0 | ABtsel 0 GanB [00dB -
s 75 the/s Tx Port Divider
I~ Manual ov [ 2

Regiters
TXGANSS  [omon TX_COND(s30) [ 06 TXPORT_CONOiS48) [ 04
Vs consto) [ TX_CON1is31) [ 0401 TXPORT_CON1ig4s) [ 0F

TX_CON2(s34) | 0608 Tx Port Fregq

I~ Auto Load Fiter Wrte Tx

SovoSide | loadSiste | Opons | Gose |

Figure 12: Tx DAC Configuration

The following figure illustrates how to write data from the PEO003 microSD card to the CMX983 Tx
DAC inputs:

C-BUS Control | Frac:N 1 | FracH 2 | RxChamnnel | T Channel  Fee/Tx Ports | Script Hander |

TRANSMIT ™™ |

(3) Enter desired of [s00000

samples I Ervabie T Output Tagger (PEDOOY GPIOT)

| (4) Click “Transmit” to start ﬁ |
signal generation
TxPC
(1) Select PC file location _# ‘
(2) Load data to PE0003 oad |
8D card .

\ Tl ol

Figure 13: Signal Generation Process

6.4 Helpful Hints

Detailed PEOOO3 driver installation information can be found in the PEO003 User Manual. For Win7
and Win8 driver signing issues see the FAQ tab on the CML website’s PEO003 Product page.

Keep a reasonable space between RF evaluation boards to avoid RF coupling issues.

Keep RF leads routed away from the boards and other RF sources when making precise
measurements. This will avoid signal coupling affecting the results.

The PE00O3 generates high spurious noise typical of high speed processors and this may be coupled
into the RF circuits. While every care has been taken to avoid issues, optimum performance will be

achieved with a production design that includes overall shielding and consideration of the layout with
respect to the processor speed and proximity.

Please contact CML Technical Support if you have any questions or require further assistance.
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CML does not assume any responsibility for the use of any algorithms, methods or circuitry described. No IPR or circuit patent
licenses are implied. CML reserves the right at any time without notice to change the said algorithms, methods and circuitry
and this product specification. CML has a policy of testing every product shipped using calibrated test equipment to ensure

compliance with this product specification. Specific testing of all circuit parameters is not necessarily performed.
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