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DAC1627 Board overview

Block Diagram
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Il icon:  [USB<>SPI
One Global clock is used for both DAC board and CGAP2 board. 'é‘é
This Global Clock is split on two signals: 6V DC '”%» Power Generator

- one is feeding the DAC1627D
- one is divided and send trough the Samtec connector to the CGAP board to feed the FPGA
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DAC1627D + BGX7100 IQMod demoboard+ CGAP2

Board presentation
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DAC1627D + BGX7100 IQMod demoboard+ CGAP2

Board connections

: S SMB100A clock generator, DAC clock
Power 5 Vdc ' 5o 737.28MHz, 5dBm
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DAC1627/ BGX7100 Board overview
Block Diagram >

- 6V DC in_external
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Q1= 121418 | | S D ' out | RFout
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o | ° Qouw| ®W=30MmD) || AQM _i
o | Datac1z i |DAC
S | S §
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_ | 150N LO Synthe

clock

One Global clock is used for both DAC board and CGAP board.
This Global Clock is split on two signals:

- one is feeding the DAC1627D
- one is divided and send trough the Samtec connector to the CGAP board to feed the FPGA
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S0/S1/S2 jJumpers position

S0/S1/S2 jumpers are used to configure the divider ratio for the clock feeding the CGAP board..
For the current software revision, the ratio value needs to be set to 2.

Please, make sure that the jumpers have the following configuration on the board: S0: ON

BLOBAL CLKN-
\\ - CLK ;




Bench overview

CLOCKS generation
(Global Clock and LO)

Spectrum measurement



IDT DAC1627 SPI Software



Software Folders

= |7 DT DAC1617D Pack Documentations: Datasheets and QuickStart

) 0 _Datasheet QuickStart
) 1_ LabVIEW Runtime 8.6 @ LabVIEW Runtime version 8.6
SLVRTESG15TD.exe

= 2 _USB driver
' COM20600.exe @ FTDI USB drivers for CGAP and DAC1627 controls

I3 _IDT_DAC1627D_v6.5

I_data

IC)NI_Matrix

) support @

[l ipT_DAC1627D_v6.5.exe Main Application
4§ IDT_DAC1627D_v6.5.ini

To use the IDT DAC1627D software, the LabVIEW Runtime 8.6 needs to be installed first.

This Runtime could be found on the folder named 1 LabVIEW Runtime 8.6.
The driver required to access the USB controller on the board could be found in the folder 2 USB driver
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CGAP board control panel overview

b

" IDT DACIXZ?D -+ CGAP = SPI configuration software v6.6 - NXP 2011 _a Exit

B } CGAF Contral ™ DAC Controls

A CGAP 2 detected

{0) INIT CGAP I CGAP # |ELco 007 POWER OK | UNPROGRAMMEDI GENERATION

-;;-' DATA CLOCK I Global Clock 737.2aM |  Interpolation %2 " ClkPhase 180 " i Press to

GEMERATE

=
by

] Create Patterns | | :I Load Patterns Files

Specify your own patterns

Samples Loaded 65536 5| Leadin
o BT . Memory
iR o)
Msamples | 55535 |+ =
Data Freq: 368.649M
Hz 90—
Freg. IN #1 4 3| He an-
Amplitude #1 -0.1 2| dBFs =
P
C' Two Tones 5
= 2 80-
Freq. IN £2 9M 5| Hz =
Amplitude dBFS #2 0.1 2| dBrs = _ipa-
Clipped to 0 Sl Clipped to Max Sl 170 -
_14|:| =
aidl Create patterns ||| =] Save Patterns -150 -] ! ! ' ! ' ' ! !
-75.8M -60M -40M -20M 0 20M 40M 60M  75.8M

{ Frequency (Hz)
Press "Save Patterns” button to save the files with the following names {_Lpat [ _Q.pat)

245, 76Msps) SineWaves| 245, 76Msps_1-tone 4.0MHz_-6.1dBFS_£5536pts




Warning: Exiting the Program

When using the IDT DAC1627D SPI Software, some USB connexion are opened
between your laptop/desktop and the boards (CGAP2 and DAC board).

E} To prevent any hardware issue when closing the program, please use the EXIT
button to close properly the USB connexion.

Do not use the [X] button, otherwise, the USB connexion will still
be alive, and the program won’t be closed properly.

If this happens, the program will be displayed in the Windows taskbar, but could not be
accessed anymore.
Please use the Task Manager to End the process:

Applications | Processes |Performance Metwarking

Image Mame User Mame CPU [A]
niLxiDiscovery.exe SYSTEM (i}
nimdnsResponder . exe SYSTEM 0o

nimxs, exe SYSTEM 00
nipalsm. exe SYSTEM a0
nipalsm. exe SYSTEM a0
nipxism.exe SYSTEM 00
notepad ++.exe frqla503 a0
NXP _DAC1627D v6.9.exe frglas03 a0
OUTLOOK.EXE frg0E503 00
PDFPrevHndIrshim. exe frgDE503 oo =
pRamain, exe frg06503 0o
PrkBstra.exe SYSTEM 0o
PrkBstrB.exe SYSTEM 0o
POWERFNT.EXE frq06503 (ul}
PresentationFontCache.exe SERVICE LOCAL (ul}
quickset.exe frq0&503 0o
scardsvr.exe SERVICE LOCAL i} [v]
Cmrmmembld imdbme e o Pl o e} [ulal

a3 1 | (2]
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CGAP board start up sequence

| 1] CGAP Control | >
Emmanli -

(1) Initialize the CGAP board USB controller

Global Clock | 3,737.28M (2) Specify the Global Clock frequency provided to the DAC board.

Interpolation %7
4 %2 (3) Specify the interpolation factor programmed in the DAC1627D.

x4

ClkPhase 270 @ (4) Specify the clock phase realtionship between the LVDS clock and the
DATA coming from the FPGA.

I (5) Press the ‘DATA CLOCK’ button to configure the CGAP board.
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Create Patterns and program CGAP memories
1/3

ail Create wms L " Load Patterns Files Select the ‘Create Patterns’ tab

ol Create Patterns | | [ Load Patterns Files

Specify your own patterns

Samples Loaded 65536 .j Load in
s BT = Memary
“+ i |
M samples | §5535 |w 2
Data Freq: 368.69M  Hz
=20 -
Freq. IN #1 4 3| Hz e
Amplitude #1 0.1 dgFs =
=2 -60-
'f:} Two Tones o
,_ & -an-
Freqg. IN 2 -9M 1% Hz &
Amplitude dBFS #2 0.1 2| deFs 2 -100 -
Clipped to 0 &l Clipped to Max Sl 170 -
_1_4|:| =
aill Create Patterns || =] Save Pattems -150- , , , , , , , |
-92,16M -50M -25M 0 25M 50M 75M 92, 16M

- 2 ; Frequency (Hz)
Press "Save Patterns” button to save the files with the following names [_Lpat f _Q.pat)

368,24 Msps) Sine\Waves| 368,64Msps_1-tone_4.0MHz_-0.1dBFS_&5536pts
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Create Patterns and program CGAP memories

2/3

Specify your own patterns

Nsamples| 65535 [+ (a) Select the number N of samples
Data Freq: | 363.64M | iz (b) The Data Frequency IS qutomatlcally preset from the Global clock
value and the interpolation factor
Freg. IN #1 4 (3 1z (c) Specify the Frequency of the first tone (Hz)
Amplitude #1 0.1/2 dBFs (d) Specify the Amplitude of the first tone (dBFS)
(e) Click “Two Tones’ if needed
o T . () Specify the Frequency of the second tone (Hz)
Freg. IN #2 M 1] Hz (9) Specify the Amplitude of the second tone (dBFS)
Amplitude dBFS #2 .1 3 dBFs
ail Create Patiflys Press ‘Create Patterns’ button to generate the signal (I and Q patterns are
generated at the same time)
= Loadin Press ‘Load in Memory’ button to load the pattern files to the CGAP board
- Mehory memories.
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Create Patterns and program CGAP memories
3/3

Samples Loaded 65536 Ij Load in
"#l@ i | Memory

1=]

_ZD_
o
ol The complex spectrum of the generated signal is displayed.

-80

Magnitude (dB)

-100 -

W

-140 -

-150 -, 1 1 1 1 [ 1 1

92, 16M -50M -25M [¥] 25M 50M 75M 92,16M
Frequency (Hz)

S e The size of the pattern indicator is refreshed.

The LED indicators diplays the status of the CGAP board (Programmed

POWEROK |  PROGRAMMED J GENERATION | )
and Generation)

' the Generation Memory » action.

5]  OkPhase 770 e ‘f—« Press to STOP The generation of the signal is automatically enabled after the « Load in

OpT 00 :



LED Status of the CGAP board

] .‘ When Generation is in progress, the
GEN LED is ON (green)

------

When the clock configuration is correctly
set, the ALIVE LED is blinking (green).

When the ERROR LED is blinking (red),
the clock configuration need to be resent.

18




Load Patterns Files

Some patterns are already available with the software.

You need to specify the DATA rate (w) and the type (x) of signals (Radio or Sines waves).
Then, I-file and Q-file need to be selected (y).

Press Load in Memory (z) to store the pattern in the FPGA memory

"\.‘ . I_
NiCreate Patterns | L | Load Patterns Files 3.105 |ns

Data Rate @ Type ®
{:}' 245, 7T6MSPS R adio Samples Loaded 65536

Channel 0 / DAC A [ I-file

= in Memory

T

By 245, 76Msps_TM1_1 carriers_3.84MHz_x64_15MHz_-1dE_100k_I.pat w [L-'\f Find I-file from Q-ﬁle]

n

Channel 1 /DAC B [ Q-file ®

LA 245, 76Msps_TM1_1 carriers_3.84MHz_x64_15MHz_-1dE_100k_I.pat w [L-'\f Find Q-file from I-ﬁ|E]

1=

Data freqg
245, 760M =l mean value of T-signal
40— 0.00
e S -

mean value of Q-signal
-80- 0.00

-100 -

Magnitude (dE)

-120 - ~__» +/-Data Freq/2

-150 -

1 | | [ I I
-61.44M -40M -20M 0 20M 40M B51.944M

Frequency (Hz)




Load Patterns and program CGAP memories

=/ \_J IDT_DAC1627D_v6.3

= |2 data
t L) cgap_bin
t | dac_settings
£ | measurements In the « patterns » folder, several subfolders are provided containing various
= |2) patterns pattern types regarding the expected frequency of the DATA signal.
+ ) 184.32M5P5
+ | 245.76MSPS Each subfolder is splitted in two subfolders names Radio and Sinewaves.
+ ) 307.20MSPS
= /0 368M The Radio subfolder contains the Radio complex patterns (WCDMA, GSM, etc).
() Radio
_7) Sinewaves The Sinewaves subfolder contains the basic single or dual tones signals.
# () 500.00MSPS _
7 shorteuts Any patterns c_ould be added to this subset, please contact your local AE to know
¥ () system_confiaurations more about this process.
i NI_Matrix
This str re is represented in the same way in the GUI.
) support s structure is represented in t y
Data Rate Channel 0 f DAC A [ I-file
) _‘_‘] 245.76Msps_TM1_1 carriers_3.84MHz_x64_15MHz_-1dB_100k_I.pat m
v 245, 76M5PS hd Type 4 245, 76Msps_TM1_1 carriers_3.84MHz_x&4_15MHz_-1dB_100k_I.pat L%
184.32M5P5 Radio @ i 245,76Msps_TM1_1 carriers_3. 84MHz_x64_15MHz_-1dB_100k_Q.pat
| o 295, TEMSRS  Radio L 245.76Msps_TM1_4 carriers_3,84MHz_x64_0MHz_-1dB_55k_Lpat
_j 307, 20M5P5 13 ) 245,76Msps_TM1_ 4 carriers_3.84MHz_x54 0MHz_-1dB_55k_Q.pat
SineWaves
312.00M5PS o i S TDSCOMA_6ch_0MHz_64_I.pat
CAM_ARRACTIC TDSCDMA_Gch_0MHz_g4k_0Q.pat

OIDT .




DAC controls panel overview

m DAC1x27D + CGAP - sr: configuration software va.6 - NXP 2011 'ﬁ Exit

-] CGAP Contral ™ DAC Controls

Eo Re-INIT USB Device detected

Last loaded Configuration file: Demo\737.28M »2_DE2 bt

DAC config Demao | 737.28M_x2 _DB2Z txt ||

[% Delete Config ] ’EJ Save Current Config ] [ ¢ Reset to Default ] [ ™ Load Config

[l E=sy fiyMain | pig Dig.Adi. | g Ana.Adi. | T,MDS | CLLvDS | 5¢ DataFormat/INTR | J Test | =[|Reg | & Tools




DAC controls main features

% remuruss | [l o device detected

DAC config | Demo v || DAC_737.25_LVD5_184.32_x4 NCO_153.6 v |
[% Delete Config ] [EI Save Current Config ] [ @ Reset to Default ] [ ? Load Config ]
On all DAC tab:

4~ READ from the DAC ‘

‘;? SEND to the DAC ‘

You first need to press Re-INIT USB device to
be sure that the PC is able to communicate
with the DAC1617D

Some SPI settings are already available in the
DAC Config boxes.

Select the right one, and Press Load Config
button.

You can reset the device by pressing Reset to
Default button.

All the registers could be read to update the
Graphical User Interface by pressing READ
from the DAC button.

All the registers could be written by pressing
SEND to the DAC button.

When entering each TAB, a self refresh feature is enabled to display the real content of the DAC device.

OIDT

22



DAC Main Configuration

Main parameters of the DAC settings (NCO, interpolation) could be programmed from the Main tab.

[l Easy | rayMain | pig Dig.Adj. | Mg Ana.Ad;.

L., MDS ;5,., LVDS

2% Data Format / INTR. 4, Test || =7 Reg

P Tools

page 0

DAC Main Configuration
EDATA ALL Puwerl 0N
368.64M & < >
Input )
Format NCO enabled ¥ >
FIR . Sin x
Binary Modulation Mode: :
Offset . positive upper ] —
N Interpolation = 3 Band Gap
Mo | [a] Power O
x2 |» NCO Frequency | 18432M i34 | & .
Q 1= quency .v. = \J c_}
’ NCO Phase 0%
FIR Mormal ©____J | S 3¢ DAC B
X
SPI PLL ?
PLL_DIV Phase PLoFF | @
S x2 v 00 [v] - UE
] il i
4~ READ from the DAC ‘ [ @J Reset to Default ‘ //’ SEND to the DAC ‘ I

OIDT

23



NCO enable / disable

NCO enabled #__ > When using the NCO, don’t forget to specify the type of modulation.
— o Positive or negative refers to the position of the final signal compare to the LO
Maodulation Maode: ..
nositive upper [l position after the Igmod.
o modulation % Upper and Lower refers to the position of the signal compare to the NCO position.
NG

J positive upper
positive lower
negative upper
negative lower

NCO disabled <3

When disabling the NCO, don’t forget to specify no modulation.

Modulation Mode:
no modulation

OpT :




Interpolation factor

The interpolation factor need to be specified in two pages.

Interpolation
w4
In the Main tab, please specify the interpolation ratio = x2

DAC Me v

cdi_made

3 | w4 Data Format /INTR In the Data Format / INTR tab, please specify the CDI mode = —  “2mode

ol 4 mode
3 ~Em

_ Interpolation CDI mode
Please respect the follwing table :
X2 A2 mode
x4 " mode
x8 8 mode

OIDT



DAC digital Adjustement

DAC digital tuning tab allows to update digital gain, phase correction, clipping of the 1/Q channels to help the I/Q balance at
the AQM input.

D]Easy (5] Main pio Dig. Adj. iy Ana.Adj. L, MD5 | (LyLVDS | J4 DataFormat /INTR | . Test | - Reg | 2 Tools
page 0
Channel A o
-3dB Sin x 3 Cli
‘ x Eﬁ §d| 724 @ [ ] —
o [}
s & 4 0
m
LA | iP oA
= - - - d
sl 1|8 2| DAC digital adjustement |8 ] 54 25
& | g\ | 0.000000000000° v, 2
=]
Z -
i n—r
g,
-1 =3
x| Sin x Iaﬁ ?2 (—B s | iy | e
= o
Channel B oy
) aw  EASY AQM
2 READ from the DAC ‘ @ Shovaam ‘ & SEND to the DAC ‘ I

OpT zs




Image Rejection compensation (experimental)

Image Rejection compensation (eperments)

— Use your mouse or the keyboard to update instantaneously TTITTITITTIT
the digital gain of both I and Q channels and to compensate o -
to Default the phase between them. {PageUp/PageDown)
{Ins.)
‘ u:F}H d u:F}H II{F:‘ Sh
Large (F1, Medium {F2 Small {F3]
(Del.) - {E”d} 10 180
Y 160
Gain? [ 3946 {Home) Gain@ [ 3973 140
4095 - 120
050 100
80
4000 e
3950 40
20
[
e 0 <3
o
E 3850 =20
5 -40
.% 3800 &0
ik
3750 -80
-100
3700 .
3650 -140
-160
35855 | | 1 | 1 1 1 1 1 180
3595 3650 3700 3750 3800 3850 3900 3950 4000 4050 4095
Gain Channel A /1 -200

PIDT

) EASY AQM
{Experimental}

The Image Rejection compensation
window allows to instantaneously
update the 1/Q gain and the phase
compensation.

Mouse or keyboard interface could be
use to update the values.

Notice: This feature is experimental for
the moment, and could show some
bugs.
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DAC analog adjustement

DAC analog tuning tab allows to update the analog gain, the auxiliary DACs.

[D] Easy

(a1 Main | pig Dig.Adj.

[4Y] Ana. Adj.

Lo MDS ;‘b VDS | g Data Format JIMTR. Jm, Test | 59| Reg

P Tools

OIDT

DAC A enable
[]Dac A sleep

DAC B enahle
[ ]DACB sleep

DACE

) READ from the DAC

DAC analog adjsutement pages 0/ 1

Ky

(=)
=
1
=

Iy

=)
=
]
m

Core Gain &| 20,00 mA |+

Fine Gain &| 0.00% ||

Full Scale current & | 20

Core Gain B| 20,00 mA ||

Fine Gain B| 0.00% |+ |

@_

Connections
on PCB

—
@_

Full Scalle Current B | 20

‘fy‘ SEND to the DAC ‘ I
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Multi Devices Synchronization

MDS tab allows to tune the settings for the multi devices synchronization.

[l Essy | (3yMain | pagDig.Adi. | [ Ana.Adi. | T MDS | (LyLwDS | ¢ DataFormat /INTR | 4 Test | S[|Reg | [ Tools

Multi-Devices Synchronization page 1
Enable MDS feature Enable Relock after Lockout .
Master D Ell MOS act
N [¥]Enable AutoEvaluation Force Lock to Low e
Enable Run Mode Force Lockout to Low S PreRun active
D{MDS will start after ALIGN irigger) Force Cken to Low

AL TGN signal darts the MDS process

Size of the Evaluation window

@ | MNumber of Pericds before )
[lenable PreRun 128 @2 new evaluation window a2 Reset NCO
’—| [ after evaluation
Pulse width | 47 [l Number of evaluation oydles 128 [
' b of . . ock
Choice of the Lock on § - 1 Mumber of true Loc | | S Lockout
ERt EARLY=1 & LATE=1 ¥ || ——— equations before Lock L& El Lock equation
=l LATE
<2 ' =l ok =g found
EE EARLY  |add | offset S Offset could
mranua il e added
FIFO ¥ Auto Data delay
Il EARLY ERROR
T T T T e T T T T T T B LATE ERROR

-E0 40 30 20 -10 0 10 20 0 40 5D eDed

I |——  [JEnable Manual Data Delay

Manual Data delay

) READ from the DAC [¥|stop Internal Pulse generation (in case of MDS disabled) /7 SEND to the DAC ‘ I
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LVDS Clock Control

LVDS buffer are automatically calibrated with regard to the LVDS clock input.

The tab allows to enable/disable the automatic/manual calibration.

% Tools

[MlEasy | r3yMain | pigDig.Adj. | Mg Ana.Adj. | T,MDS | ELLVDS | 5 DataFormat /INTR | I Test | -7 Reg
age A
LVDS Clock Control Peg
Calibration <~ 3 T €3 No Action
.ﬁ;utomaﬁc T To Data Inputs
=l
LVDS Clock * Delzyed Clock ‘
Input . mon_ddk
elay {3
/( T Auto Calibration Module
Manual Pon
- — R.Ead","
- ]
= Resampled Clock d 3 | ana_res
.
[ImManual Control of LVDS and DACs Pon

HighMon «| FFCO

LowMan |x| oF

4~ READ from the DAC

[CForce reset ddk ﬂx 20 |rst_ext_ddk_time
:-c 3F [rst_ext_ldk_time

[JForce reset Ick

“_f’? SEND to the DAC ‘ I
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Data Input Formatting

Interleace/Folded, bit inversions of the input interface could be set up in the Data input formatting tab.

Easy || re% Main 10 Dig. Adi. Ana.Adi. | T, MDS | (GLvDs | 24 Data Format /INTR w, Test | S |Reg || s« Tools
i) olg N > R (2 i, == i
e 1-A Data Input Formattin
pag P 9 Interrupt
LVDS polarity Swap [ a5 [JsoftReset col CDI_INTR
- zel_en cdi_mode = —
3 ®pm REEE 1 [+ ~2 [w] 115 ad
14 % o C_IaB — — [JMAQRDY B
13" pm als bk 32 i_lev_contral A - —
— a = 8 [ 1
12 e — Data ] %:%ﬂ;ﬁ%v __
11 pm - o
10 % pm — IDC_level [*]ERR_FLAG DL
s ;:) 3 a0 gx 5000 [W]LCLKSAMP_ERR. il
4 PiN - |
. PARBER_ERR il
-~ 28 b& ] S
8 _®pin = - W Interleaved [ JMON_DCLK_ERR
7 e — Q bye— « @000
6 [ B y
: ;g P/n L 5 | 3 QDC_level /- READ from the DAC ‘
- — —
4 ®pn 3 ol Data ||
3 pm o v b7 — q_lev_contral
25 pin i —
.t [ 4
1% pm m ua 4 | 3 parity Check OFF p
- — ; ; i SEND to the DAC
0 <_e/m Rising/Falling Edge ™ i «____W® Desarambling OFF ‘ . ‘

OIDT
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Test

[l Easy | 3yMain | pagDig.Adj. | Mg Ana.Adj. | L,MDS | (LLVDS | ¢ Data Format / INTR | Jm, Test | ~.|Reg | 2 Tools
Far advanced users anly [ UPDATE AL ] [ et Mode l [
Functional Test [Jbsp_strobe
DSP_zample_zel t_sel 1_dac_in Q_dac_in
i0 g0 [»] a_out [w] I_out [~ Qout  [v]
DSP_j DSP g man_ddk 2
| E44E | | SEED | 0 [w]Pon_digdk SEMD
Others [Jburnin maode xtra_mask man16h [w] ==
| to review o other 0 Ik M =hit Idauta _ W — SEND
100 .. Operator 0 AMD E M |dout range o [1] — | D
) Signal 0 <15 v|  #bitdata Zx[ oF| — | SEND
@ otheri delk |v| =bitldouth 1 8 o7 - p—
101 .. Operator 1 AND B M Idout range 1 0 [i] — | =D
) signal 1 15> w| #bitdata1 m — | sEnD

OIDT
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Registers

All the registers pages could be read and save from the Registers tab.

| I Easv || 73 Main H 01 Dig. Adj. || A Ana.Ad. || i, MDS || €5 LvDS H “3¢. Data Format / INTR " i, Test | o Reg. 34 Toals

Configuration file path 5
@[>
Page 8 Read / Write Registers Page

R_Address  R_Value

$h0 | A0 |[oResd

B m|:
ﬂ :-:.; x
n I .ZIZ
o
14|
m .:-:; *
Al
:-:': _:-:

OIDT



Tools

Tools tab allows to see the output spectrum related to the folded image at the DAC output.

|:|:|:| Basy | (pyMain | pio Dig. Adj. [4Y] Ana. Adj. L MDS _f‘-y, LVDS | O, Data Format / INTR. am, Test | =7 Reg

Py Tools

0 20 40 a0 80 100 120 140 160 180 200 220 240 260 280 300 320 340

FDAC 933.04 (& NCO 153.60 (& Data 5.00 &/ IFout 158.6 B 180,00 /2

Nyquist <3

Hz 317.2 H3| 47538 H4|  343.64 H5| 190.04| oOrdern|1 /s
Update Spectrum
H6 |  31.4399 H7| 127.18 H8| 28578 H3 | 444,38 Hn 380,08

| Freg TABLE
Spegtrum |

30!
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Spectral measurements
How to correctly setup your spectrum analyzer?



How to specify the correct settings for the Spectrum analyzer?

DAC1627D and BGX7100 provides high end performances, therefore, a correct measurement
setup need to be established to get the real performances of the devices (and not the bad
performances of the spectrum).

Please refers to the Application Note from Agilent to correctly setup the Spectrum.

Same way of working could be used for R&S equipment.

= |y 0_Datasheets PCE_ApplicationMote

__]' Spectrum Analyzer 8 Hints for
]Dyn_Caleds Better Spectrum Analysis
EHints—EE.—'IES—?UUBE.de% Application Note 1286-1
[} PXA_5990-3952EN. pdf —
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How to specify the correct settings for the Spectrum analyzer?

Mixer will created second and third

order distorsion if too much power ] o
Digital signal processor

is send at its input. Preselector Resolution :
Input or input bandwidth | Log Envelope
attenuator  Tiiter Mixer filter  [IFgain amp detector

+—D Q- >

|
I
|
|
|
|
|
|
|
|
|
—w Video 1
filter |
|
|
|
|
I
|
|
|
|
|
|
|

3

A/D
Sweep
generator
Attenuation needs to be correctly
set up to avoid the mixer’s //l ‘ Display
distorsion to occur.

|

|

|

|

|

|

|

Local 1
@ oscillator :
|

|

|

|

|

|

I

|

|

Figure 2. Block diagram of a superheterodyne spectrum analyzer
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How to specify the correct settings for the Spectrum analyzer?

0 TDI’/ SHI.

You need to find the optimum mixer levels to Warning: Please refer to the Spectrum 2
avoid to measure the distorsion created by the 0. Analyzer Datasheet to get the real value for L’
|
J
]
]

equipment. TOIl and SHI /

—20 =

Third order distorsion created by the

Spectrum Analyzer =07

=40~

Second order distorsion created by the |
Spectrum Analyzer —
=
60 -
Displayed Average Noise Level due to the , Maximum Znd order
P y g I dynamie range
Resolution BW I
A0 4+ |
o0 | Maximum 3rd order
I I dynamic range
| 1
| |
-0 + Optimum —| i
mixer levels I
| 1
| 1
100 1

f } t } f
—&0 &0 =40 —30 —20 10 1] +10
Mixer level ([dBm)

‘, I D I Figure 12. Dynamic range versus distortion and noise
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How to specify the correct settings for the Spectrum analyzer?

When measuring Second
harmonic (H2), you need to take
care about the second order
distorsion of the analyzer.

Maximum value that could be measured from
the equipment in this specific settings (RBW).

Optimum power level in front of the mixer.
The attenuation need to be adjusted to fit this
parameter.

. TDI*,
Warning: Please refer to the Spectrum ‘,’: .
0 Analyzer Datasheet to get the real value for v
TOIl and SHI ro
|
|

20 +

30+

40+

[dEic)

&0

Second order
distorsion from
the equipment
DANL

] (link to RB

OIDT

—100°1 ‘gv : A} 1 T

I I
—60 &0 =40 —30 =20 =10 0 +10
Mixer level (dBm)

Figure 12. Dynamic range versus distortion and noise
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How to specify the correct settings for the Spectrum analyzer?

TOI SHI

. B Warning: Please refer to the Spectrum .
When m_easurmg Inter .ol Analyzer Datasheet to get the real value for ’
Modulation product (IMD3) , you B TOI and SHI

need to take care about the third
order distorsion of the analyzer.

Maximum value that could be measured from
the equipment in this specific settings (RBW).

T~

Optimum power level in front of the mixer.
The attenuation need to be adjusted to fit this
parameter.

-50 40 —30 -0
Mixer level (dBm)

" I DT Figure 12. Dynamic range versus distortion and noise
®
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How to specify the correct settings for the Spectrum analyzer?

You need to find the optimum mixer levels to avoid
to measure the distorsion created by the equipment.

When measuring a signal of 0dBm power, to avoid to
get H2 coming from the Spectrum analyser mixer, a -
40dB attenuator level need to be set (it also depends
of the RBW)

If the signal is about -10dBm, then use 30dB of
attenuation to get -10 -30 = -40dBm at the mixer
input.

When measuring Intermodulation product (IMD3)
for a -6dBm signal, please use 22dB attenuation to
avoid intermodulation product coming from the
equipment.

-6-22=-28dBm at the mixer input.

Please update the figures regarding the type of
equipment you are using (cf datasheet of the
equipment).

Line-related spurious responses ~13 dBc™* + 20log(N*) (nominal)

Second harmonic distortion (SHI)

Source frequency Mixer level Distortion*** {
10to 100 MHz -15dBm -57 dBe/NA

0.1ta 1.8 GHz -15d8m 60 dBe/NA

175 ta 2.5 GHz -15dBm 17 dBe/-95 dBe
2504 GHz -15dBm =77 dBe/-101 dBe

40—+

A0 4

[dBc)

60 N

704+

Maximum Znd order
dynamie range

—80 4

|
|
|
| Maximum 3rd order
I dynamic range

|

|

-840 —+ Dptimum —

mixer levels

|
|
1
|
1
|
|
|

'| f t } t
—&0 50 =40 —30 -0 =10 1] +10
Mixer level (dBm)

Figure 12. Dynamic range versus distortion and noise



Spectral measurements
Understand OIP3 / IMD3 after IQModulator



Third Order Intercept measurements

Please refers to the Application Note from Agilent for more details. o
= ) 0_Datasheets_PCE_ApplicationMote

) BEX7100 {(IQMod)
L) DAC1627D

__J) Spectrum Anal@
[} BHints-5965-7009E. pdf
Bl Dyn_calc. s

..................... -
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Definition of OIP3

In telecommunications, a third-order intercept point (IP3 or TOI) is a measure for nonlinear systems and devices.The
third-order intercept point relates nonlinear products caused by the third-order nonlinear term to the linearly amplified
signal, in contrast to the second-order intercept point that uses second order terms.

OIP3 = Pout + dBc¢/2

+20dBm =-10 dBm + 30dB
2signals @ -10dBm — -

+ [TP3 = OIP3 - Gain
S
-dBc = -60 dBc
S S 2S
F2.F] R R\ 2F1  2F2
. . 2F1-F2 2F2-F1 4 4.002
F2-F1 = signal spacing S 1.999 2 2001 2 002 :
.001 GHz=1 MHz
Frequency in GHz K
'.; semfat3 02/15/2001

""..E'."‘ Agilent Technologies
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BGX7100 OIP3

OIP3 value is about 26dBm for
21 2GHz LO frequency
2? _—_ﬁ -

22 |

» -1Q:5smMmHz +/-05MH2z
Vem=0.5,1.7,2.5V ¥¢ Previous version

20

RN S N SNPGRS SRR SR N YR ISR S

e

» frequency
OIDT




Intermodulation see at DAC outputs

SENSEINT ALIGHAUTO 242537 P May 09, 2011
Avg Type: Log-Pwr

Input: RF PND: Far () Trig: Free Run
IFGain:Autn #Atten: 25 dB

after
DAC.
MER MODE TRC SCL b b FUMNCTION FUMCTIOMN Y10 TH FLUMNCTION YALLUE *
1 f 5.993 MHz 457 dBm
2 f A -1.989 MHz|{A 11238 dB
< ]
® 4 I -



Intermodulation after IQMod (2Ghz)

; 50R SENGEINT ALIGNAUTO  p4i91:22 PM May 05, 2011
Marker 1 2.157600000000 GHz Avg Type: Log-Pur

Input: RF PNO: Far Trig: Free Run
IFGain:Low #Atten: 28 dB

Mkr1 2.157 600 GHz
Ref 4.00 dBm -6.33 dBm

Output Power= -6.33dBm
dBc=-63.12

=-6.33+63.12/2

=>» The main contribution for the
intremodulation is coming from the IQmod.

Center 2.158350 GHz - Span 5.000 MHZ
#Res BW 1.0 kHz VBW 1.0 kHz Sweep 6.03 s (1001 pts)

MER MODE THLC SCL FUNCTION FUMCTION WADTH FUMCTION VALLE .

8N [1]f] 215? 600 GHz -633 d8m| | 0000 0O
2 INEEREEY 2,000 MHz 63128 0 0 00|
3 _!____ v

£ *




Standard Filter between
DAC1627D and BGX7100




300Mhz Chebychev Filter between DAC1627D and BGX7100

Refers to schematics PCB2227-1.0_17243\DOS_PCB2227-1.0_17243\ PCB2227-1-200-00_1_2.pdf

L101=L104=39nH, L102=L105:47nH, L103=L106=18nH C165= 10pf C166=6.8pf
L107=L110=39nH ,L108=L111:47nH, L109=L112=18nH C185= 10pF C186=6.8pf
\-‘%ﬁ:u:
cma” 100nF
DGMD Le ] DiEND DGEND DGMD
R145 R14E = —_ _ —_
T T e T G161
e i s i e s R
N R147 R148 NG| | LN " 1 nE " | nNE
DAG_A_OUTN >)— 7] lc1s T | I Tes | Il | TFeres I il | o)
2148 I [ L101 : | L102 I | L103 I |
DAC_A_AUXN 3> {(RC}—— | V4 H— Y 4 B I |
| I 18nH I I 51nH | I 18nH | |
R150 [ I | : | | | I
| | ! . | | | |
DEMD
x-EEJ-. I':m__ I I L cies : I A css I TE?__ I
C188 y) 100nF T | TezpF_+-b.10F TBzer b 1eF T
—”—_L I[\4.-::. I : pF_: I P I oF_ I p I |
R151 Ris2 o I I | : | I | I
L | | | |
485_1% [ I I : [ I | I
R153 R154 | I L104 I I L105 | I L108 | |
DAC_A OUTP »h—s O i ——t T Nt T A — I “FE T [ I
0 I | 16nH I I 51nH I | 16nH I I
A155 C169
DAC_A_AUXP 3> e I | | ==C1me : 1; | =571 I i I ==-:1?2I
e | | o I NE AL | NE e | NC
R 158 I o7 (R B [ e [
TR = =0 s =E

OIDT
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Filter response

Filter shape between DAC1627 and IQMod

SO S S s

O RS N S ST
A A AR SR QRN RS P A S S NI

™
0 | | | | | | | | | | | | | | | | | |

-10

-15

-20

-25

-30

filter 300Mhz
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