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Suggested Connections for Examples

= | | Useexternal RF loop back
To avoid interference.
E.g. SMA adapter

Connectto TX1_1and RX1 L
For compatibility with
Code examples.

asn-yasewiy
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Linux (Built from Source) Windows

Copy Ims7suite_wfm to Copy Ims7suite_wfm to
~[LimeSuite/builddir/bin \Documents or \Desktop
Linux (Repository)

Copy Ims7suite_wfm to

~/

Y
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New Open Save @ ACHANNEL () B CHANNEL [ ] Enable MIMO | chip—>GUI | GUI->Chip | Reset Default Temperature: ?772? | Read Temp
[ Calibrz’ RFE | RBB | TRF | TBB | AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT | LimeLight & PAD | TXTSP | RXTSP | CDS | BIST | TRXGain | MCU | R3 Controls
connect leeSDR to USB3 Res’  or Transmitter Full calibration
.1 Corrector Gain Corrector 7
Calibrate All
4 2047 <l {{1= 2047 =
[} ) f Q: 2047 = Q: 2047 = CGEN Ref. l:lk (MH Z): 30.720000
Start leesu Ite So tware Phase Corr Phase Corr Calibration bandwidth (MHz): | 5
0 = 0 | calibration method
. Alpha (Deg): 0 Alpha (Deg): 0 @® mcu
To select LimeSDR oc el
Offset: 0 2l 0 &
Offset Q: | Connection Settings 0 ™
T M b ] Enable DC offset Board connections:
Op enu ar [[] Automatic DC calibration mode 1 Limespr-UsB [IJSB 3.6‘]'9060300492312
Calibrate RX
Options = Connect | ' :
S Connect Cancel Disconnect
T
[13:22:13] INFO: Disconnected control port Clear
Show Log
[] Log data

Control port: Not Connected
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To select LimeSDR
settings

Open Button

Select

DEMO_1Msps_866Mhz
_-50dBm .ini
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New L Open Save @® ACHANNEL () B CHANNEL [] Enable MIMO | chip->GUI || GuI->Chip |  Reset Default Temperature: 22277 | Read Temp
Calibrati <FE | RBB | TRF | TBB | AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT | LimeLight & PAD | TXxTSP | RXTSP | CDS | BIST | TRX Gain | MCU | R3 Controls
Rer . Transmitter Full calibration

.1 Corrector 3in Correcto
- ™ Open config Ffile
Q: - Hz): 30.720000
e 1 ﬁ i | I administrator | LimeSuite bUIlddll’=_b£_| lms?suite_wl‘m| dwidth (MH2): |5

Places Name ~ Size | Modified thod
Alpha (Deg): 0 | @ search DEMO_1Msps_866MHz_-50dBm.ini 17.0kB 13:16
Dc 2 o s | DEMO_WCDMA_866MHz_-1dBm.ini 17.0kB Wednesday
Offsetl: i bin [ DEMO_WCDMA_866MHz_-50dBm.ini 17.0kB Wednesday
el Qe & administrator | | DEMO_WCDMA_866MHz_-50dBm_10Mss.ini 16.3kB 08/05/17
& Enable DCoffset @ Desktop
["] Automatic DC calibratif |1 File System
cCalibrate RX [ Documents
1 | Music
[ Pictures
B videos
il Downloads
[ MyTemp
[13:22:13] INFO: Disconnecl 1 Clear
[13:24:52] INFO: Reference | ———— e
[13:24:53] INFO: Connected ProjectFile (*.ini) 2 Show Log
e [l Log data
Cancel l Open J

Control port: LimeSDR-USB Fw:4 HW:4 Protocol:1 GwW:2 GW_rev:12 Ref Clk: 3



To select waveform to
play back on LimeSDR

Modules (Top Menubar)
FPGA Control

Custom Open File
(Middle)
Custom Button (Lef*;,

FSKraw.wfi.,
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D ST

Digi* .ite jace |
Calibra — = . E
A0 |1 .igital Loopback enable
Power de
., WFMloader
- [
Fee | Onetone | W-CDMA | [ | MIMO P

[ Frec | custor

CSOh 1o ——

[ vee PF
clay = Sto
O ve y Pl
-na 3k
JNGROUPED Ninteger:
[] Bypass noise filter resistor N Fractio
& Pulseused in start-up to reset  OutputFi
[7] Enable coarse tuning block Ve
[] Enable INTEGER-N mode _sW VCO
& Enable SDM clock Scales vCO
[] Reverses™  _.k VCO |
[ L _aichering in SDM : 1
Charge pul
 iInvert DACF_CLKL
= Offset curs
|_| Invert ADCF_CLKL

o Pulse curre
[] REVPH_PFD_CGEN 9

[] signal coarse tuning algorithm CMPLO_CTI
Output For SDM
@ Feedback divider

O Fref

[13:22:13] INFO: Disconnected control port
[13:24:52] INFO: Reference clock 30.720 MHz
[13:24:53] INFO: Connected Control port: LimeS|
[13:26:24] INFO: Rx Calibrated

[13:26:26] INFO: Tx Calibrated

[13:29:12] INFO: CGEN frequency set to 8.000000

E 5 CHANNEL [] Enable MIMO | chip—>GUI || GUI->Chip | Reset Default

BIAS | LDO | XBUF | CLKGEN | SXR LimeLig
Open Ffile

ht&PAD | TXTSP | RXTSP | CDS | BIST | TRXGain

|# | | ¢ | [®administrator || Limesuite | builddir | bin | Ims7suite_wFfm |

Places Name 4  Size | Modified
@ Recently Used .. ASKraw.wfm 41kB 13117

[ bin FSKgaussFIR.wFm 41kB 13:16

& administrator FSKraw.wfm 41kB 13:16

B Deskte- LTE_DL_TM31_5MHZ.wfm 1.2 MB 02/03/17
& _ystem . LTE_DL_TM31_20MHZ.wfm 1.2 MB 02/03/17
¥ Documents PSKgaussFIR.wfm 41kB 13:20

@i Music PSKraw.wfm 4.1kB 13:20

([ Pictures onetone.wfm 2.5MB 02/08/17
@ Videos openLTE.wfm 1.2 MB 02/03/17
i Downloads .. wedma.wfm 1.2 MB 02/08/17
[ MyTemp

| wfm (~.wfm) 3 |

Cancel lWJ

MCU | R3 Controls

MHz

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 3



Modules
FFT Viewer

Hamming or Hanning
windows

FSKraw.wfm
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Calibrations | RFE | RBB | TH)

FFT viewer

EL [ Enable MIMO| chip->GUI | GUI->Chip | Reset

Default

Power down controls | 2008 I Q EEIITIFI '| ez 2o Q 1 versus Q FFT parameters
["] charge pump Nyquist freq (MHz):
"] Feedback frequency dividef 1599 2558 samples count
"] Frequency divider L0m0 108D Data reading
] sDM Rx rate: 3.0}9 MB/s
i 2 Tx rate: 0B/s
] vco ; .
- 500 500 P STOP |
[[] VCO comparator a7 = ;
[ Enable CLKGEN module @ 9 T
UNGROUPED 1 ol window function:
[] Bypass noise filter resistor] %% =y Hamming i
? Pulse used in start-up to reg - 108 Capture to file
["] Enable coarse tuning block et
["] Enable INTEGER-N mode | -150m -1580 Samples to capture:
& Enable SDM clock
Graphs

['] Reverse SDM clock N FIMFII 100 200 306 400 500 600 708 500 000 108F ﬂﬂ—mz L] BT [ 1068 zon [ | Freeze time
[T Enable dithering in SDM . ] Freeze constellation
= frnp 11 tude (dBFS) FFT =
|| Invert DACF_CLKL 12 [] Freeze FFT
[] Invert ADCF_CLKL Display channel:
= -23
] REVPH_PFD_CGEN ) =
= . ! FFTaveraging: |50 |2
["] signal coarse tuning algorif -34

3 Buffers status
Output for SDM . Rx:
@® Feedback divider :
) Fref -8 Tx:

.. Measurement

3 ch1  ch2

[13:22:13] INFO: Disconnected g 50 ;
[13:24:52] INFO: Reference clocl Center offset (MHz): |0 |O
[13:24:53] INFO: Connected Con -%: Bandwidth (MHZ): |1 [

[13:26:24] INFO: Rx Calibrated
[13:26:26] INFO: Tx Calibrated | -104
[13:29:12] INFO: CGEN frequeng

-15.220 -15.220
0.000

Power (dBFS):
V] dBc

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 3

~ WFM loader
Onetone

W-CDMA | [ MIMO



New Open Save ("] Enable MIMO | chip—>GUI | GUI->Chip Reset Default Temperature: ?2??? | Read Temp

Calibrations | RFE | RBB | T

FS KgaUSSFI R.me IPower down controls 2000 10 samp les 2090 |1y I versus O FFT parameters

| Charge pump Nyquist freq (MHz):

[7] Feedback frequency divider 1590 1508 it
° ["] Frequency divider Data reading
Less interference to e 3015w
° [ vco coa sam X rate: 5

adjacent channels.

[ Enable CLKGEN module 0 ©

UNGROUPED Window function:

—can -500

["] Bypass noise filter resistor Hamming =

FFT Viewer helps you to & Pulse usedin startup tores 1888 _1gmm Capture to file

"] Enable coarse tuning block

[ ] [ ] [ ]
flnd Optlmum I'adIO L/ EnSSl HIECESH mos S| -1500 -1560 samples to capture:

& Enable SDM clock Graphs
° e = K —ZAAA —2AAR I = P i
Settlngs or your Slgna N Reverse SDM cloc 100 200 308 408 SO0 EAD 7OE B0 G0E 180F S T LT ] [ zo0 || Freeze time
["] Enable dithering in SDM amol i tl.lle'-'l:IjElFS} FFT ["] Freeze constellation
[] Invert DACF_CLKL 12 F [} Freeze FFT

Phase N Oise : IMVercADCE CERE o3 Display channel:
" REVPH_PFD_CGEN i OB

["] signal coarse tuning algorit -34

Adjacent Channel

Buffers status

@® Feedback divider Rx:

Interference
_69 Measurement
| Cch1 ch2
A - [13:22:13] INFO: Disconnected ¢ -8¢ .
VO | d RX OVE rl O a d . [13:24:52] INFO: Reference clock Center offset (MHz): |0 0
B . . -9z : [
[13:24:53] INFO: Connected Con T It |

[13:26:24] INFO: Rx Calibrated
[13:26:26] INFO: T Calibrated -184

Povile FPGA Controls

[13:29:12] INFO: CGEN frequenc FI“EEILIE-'I'ICLI% MHz d
B¢ pigi
I @, 408 -0, 360 -8, 2080 -0 100 6, 600 @, 100 @, 200 ,300 R 1 [l|g|t_al_|nterface
1 "] Digital Loopback enable
| WFM loader
Control port: LimeSDR-USB Fw:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 2 Onetone | | W-CDMA | [ MIMO
Lire
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ASKraw.wfm
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New | Open | Save

Calibrations | RFE | RBB | TRIES

ve]

{EL () B CHANNEL [] Enable MIMO | chip—>GUI | GUI->Chip | Reset

Default

FFT viewer

Power down controls | zoon IG 5-E|IT|FI] E= o] I versuz Q
[} charge pump
["] Feedback frequency divideg 15°9 e
] Frequency divider
1080 1000
[ sDMm
[ vco ] 500
[[] V€O comparator L]
[ Enable CLKGEN module @ H“H 9 Y
UNGROUPED 1 T
] Bypass noise filter resistor 508 588
& Pulse usedin start-up to reg i S
["] Enable coarse tuning block:
["] Enable INTEGER-Nmode | -1san -1580
[ Enable SDM clock
[} Reverse SDM clock =~ — 7 500 480 To0 00 709 D08 G0 LOM  -oiog ~1060 ] 1080 200
["] Enable dithering in SDM FFT

[] Invert DACF_CLKL 1z
[} Invert ADCF_CLKL
[] REVPH_PFD_CGEN
[T signal coarse tuning algorit -34

-23

Oukput For SDM e

@® Feedback divider

O Fref =t
—&0

[13:22:13] INFO: Disconnected g -8
[13:24:52] INFO: Reference clocl
[13:24:53] INFO: Connected Con -92
[13:26:24] INFO: Rx Calibrated
[13:26:26] INFO: Tx Calibrated | -184
[13:29:12] INFO: CGEN frequeng

frp 11 tude {dBFS)

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 3

FFT parameters
Nyquist freq (MHz):

samples count
Data reading

STOP

Window function:

Rx rate: 3.012 MB/s
Tx rate: 0B/s

| Hamming =1

Capture to file

samples to capture:

Graphs
[] Freezetime

] Freeze constellation
[ Freeze FFT

Display channel:

FFT averaging: |50 =
Buffers status

Rx:
TX:
Measuremenk

ch1 Ch2

Center offset (MHz): |0 llo

Bandwidth (MHz): |1 (11
Power (dBFS): -20.753 -20.753
dBc 0.000




ASKgaussFIR.wfm

Less interference to
adjacent channels.
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New Open save | @® ACHANNEL () B CHANNEL [ Enable MIMO| chip->GUI | GUI->Chip || Reset | Default Temperature: 722?27 | Read Temp

Calibrations | RFE | RBB | TR FFT viewer

Receiver - zeEeo IQ < am ] e zeee Q I versus Q FFT parameters
Gain Corrector | P Nyquist freq (MHz):| 15.36000
£ 1580 1508 samples count 16384
% | Tuoe Data reading
Phase Corr - LMSSISo - | Rxrate: 92.668 MB/s
5 ~ ) Tx rate: 0B/s
can cea START |

Alpha (Deg): 0

DC | o ettt U e -t e ) * ] Loopback RX to TX

Offset: Window Function:
Offset Q: s -oee Hamming =
& Enable DC offset _ipa _1@0E Capture to file
[® Automatic DC calibration m [] Capture enable
. -1500 -1se@ Samples to capture: 16384 =
Calibrate RX
— | Graphs
—7AAA ol s =
100 200 3060 400 50N GAA 700 GAG OAE 166G —Zan B B Taan 7og [ | Freezetime
F'JTIFI] ikude I: IjEIFS:I FFT [] Freeze constellation
_12 [_] Freeze FFT
s Display channel: | o A
- FFT averaging: |50 |-
Buffers status
e
-58 TX:
e Measurement
L ch1  ch2
[16:26:46) INFO: Disconnected g -52 :
[16:26:54] INFO: Reference clocl Center offset (MHz): |0 0
[16:26:54] INFO: Connected Con -%2 : 1
[16:27:43] INFO: Rx Calibrated ESENIBE(MEIZ) S 1 &
[16:27:46] INFO: Tx Calibrated | -104 Power (dBFS): 67.127 -67.12T
Frequency(MHz]) dsc 0.000

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 2




PSKraw.wfm
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New Open Save

Calibrations | RFE | RBB | TH]
Power down controls 1
["] charge pump
"] Feedback Frequency divider
[] Frequency divider

[C] sbmM

[ vco

[C] vCO comparator

[ Enable CLKGEN module

UNGROUPED 3
] Bypass noise filter resistor:

& Pulse used in start-up to res
"] Enable coarse tuning block
"] Enable INTEGER-N mode
[ Enable SDM clock

"] Reverse SDM clock

[ Enable dithering in SDM

[7] Invert DACF_CLKL

] Invert ADC F_CLKL

[] REVPH_PFD_CGEN

[] signal coarse tuning algorik
Output for SDM 1
@ Feedback divider

() Fref

{EL [] Enable MIMO| chip—>GUI | GUI->Chip |  Reset Default

13:22:13] INFO: Disconnected ¢
13:24:52] INFO: Reference clocl
13:24:53] INFO: Connected Con
13:26:24] INFO: Rx Calibrated
13:26:26] INFO: Tx Calibrated
13:29:12] INFO: CGEN frequeng

-1@4

a8 [T samples 000 1y I versus 0
1506 1508
halo) iooo
=ol) =10])
s e frr—] = -
a 0]
et i i S = e 5

-500 -500
-lee8 -l000
—-1s08 -1500
i 100 200 300 400 508 600 FOO SO0 900 100¢ - ﬂq% (o) —ilooa o] iooo 200

gpl i tude (dBFS) FFT
-1z
=5
-34
—-d&
-5
—&0
-80

=0

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW _rev:12 Ref Clk: 3

FFT parameters
Nyquist freq (MHz):

samples count

Data reading
Rx rate: 3.012 MB/s
| Tx rate: 0B/s

STOP
window Function:
Hamming -

Capture to file

samples to capture:

Graphs
] Freeze time

[] Freeze constellation
] Freeze FFT

Display channel:

FFT averaging: |50 |-
Buffers status

Rx:
Tx:
Measuremenkt

ch1 Ch2
Center offset (MHz): ;IO |lo .
Bandwidth (MHz): |1 [[1
Power (dBFS): -18.035 -18.035

dBc 0.000

~ WFM loader
Onetone | | W-CDMA | [ ] MIMO
LInre



PSKgaussFIR.wfm

Less interference to
adjacent channels.

The FPRF Company - Ultra flexible RF solutions

New Open Save HANT [] Enable MIMO | chip—>GuUI | GUI->Chip | Reset Default Temperature: 22227 | Read Temp

Power down controls zaen 1 Q SEIITIFI '| e 2080 Q I versus Q FFT parameters
[] charge pump Nyquist freq (MHz):
[[] Feedback frequency divider 159¢ L2088 Samples count
] Frequency divider o e Data reading
[ sSDM Rx rate: 3.0}5 MB/s
= Tx rate: 0B/fs
[l vco 500 500 STOP
[ ] VCO comparator B }_{2 /4* = =
& Enable CLKGEN module 9 \\_/ﬂ\ 5#&\ \\Av/ ; ‘
UNGROUPED 72 - window Function:
(] Bypass noise filter resistor  ~>*7 =xH Hamming m
? Pulseusedinstartup tores _ = s Capture to file
["] Enable coarse tuning block
["] Enable INTEGER-N mode -1500 -1500 samples to capture:
& Enable sDM clock Graphs
["] Reverse SDM clock = 500 590 480 S80 600 709 506 G09 Lo o —zhog YL [ 1000 zow [ | Freeze time
':' Enable dithering in SDM F‘JTIFI] 'I tI_II:lE I: dEIFS:l FFT ':' Freeze constellation
[ Invert DACF_CLKL _17 ] Freeze FFT
"] Invert ADCF_CLKL i :
= 2 Display channel:

[] REVPH_PFD_CGEN
[] signal coarse tuning algorit -34
Output For SDM

FFTaveraging: |50 |2
Buffers status

2 —46 Rx:
® Feedback divider
) Fref 522 Tx:
3 Measurement

e ch1 ch2
[13:22:13] INFO: Disconnected ¢ -30
[13:24:52] INFO: Reference cloch Center offset (MHz): |0 0
[13:24:53] INFO: Connected Con -92 . o 1 .
[13:26:24] INFO: Rx Calibrated Bandwidth (MHz): |1 |1 J
[15:29-12] INFO. CEN Frequene i © 5 FPoacontols
[13:29:12] INFO: CGEN frequenc FPEEILIE-'I'ICLI&MHZJ - FPGA Controls
I 0,48 0,398 -0,200  -.1@G 0,000 0,108 6,260 0,500 @74 | et
‘ "] Digital Loopback enable

| WFM loader
Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 3 _ Onetone | | W-CDMA | [ MIMO



Callibrate RX

Callibrate TX
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New Open Save @ |A CHANNEL () B CHANNEL [] Enable MIMO | chip->GUI | GUI->Chip | Reset || Default Temperature: 22222 | Read Temp

Calibrations | RFE | RBB | TRF | TBB | AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT | LimeLight & PAD | TXTSP | RxTSP | CDS | BIST | TRX Gain | MCU | R3 Controls

Receiver Transmitter Full calibration
Gain Corrector Gain Corrector i
I: 2047 = s 2047 o _
o: 2047 : la: 2047 - CGENRef. clk (MHz): 30.720000
Phase Corr Phase Corr Calibration bandwidth (MHz): |5
0 : 0 -| | calibration method
Alpha (Deg): 0 Alpha (Deg): 0 ® mcu
DC DC Corrector O PC
Offset I: 0 1< 0 =
Cffset Q: 0 =l e 0 7
Snable DC offset

Calibrate TX
itomatic DC calibration mode e

Calibrate RX

[13:22:13] INFO: Disconnected control port Clear

Show Log
["] Log data

Control port: Not Connected
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New || Open | Save

Power down controls

["] charge pump

[] Feedback Frequency divide
[} Frequency divider

] sbM

[ vco

[C] vCO comparator

& Enable CLKGEN module
UNGROUPED L
["] Bypass noise filter resistor:

[[] Enable coarse tuning blod
[7] Enable INTEGER-N mode
& Enable SDM clock

["] Reverse SDM clock

[[] Enable dithering in SDM
[] Invert DACF_CLKL

[] Invert ADCF_CLKL

[] REVPH_PFD_CGEN

[] signal coarse tuning algorik
Output for SODM s
@® Feedback divider
) Fref

[13:22:13] INFO: Disconnected ¢
[13:24:52] INFO: Reference clocl
[13:24:53] INFO: Connected Con
[13:26:24] INFO: Rx Calibrated
[13:26:26] INFO: Tx Calibrated
[13:29:12] INFO: CGEN frequeng

Calibrations | RFE | RBB | TR

& Pulse used in start-up to rlj —

FFT viewer

I Default J

aean IG samples 087y I versus 0

15680 1500
1@a0n ipeE
=jol] 3ol
e o
-5a0 -5E0
-loen
-15@80 -1500

A 100 200 300 400 S5O0 GEA FOA SO0 900 10Q@GC = Bl o] o] o] 10RE 200
FFT

-1z

-23

-34

-46

-5

-69

-Go

-9z

-104

Arnp 11 Eude i dBF =)

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 3

NNEL [] Enable MIMO | chip->GUI | GUI->Chip |  Reset

FFT parameters
Nyquist freq (MHz):

Samples count
Data reading

= Rx rate: 3.015MB/s
Tx rate: 0B/s

| sToP
window function:
| Hamming = |

Capture to file

Samples to capture:

Graphs
["] Freeze time

["] Freeze constellation
[] Freeze FFT

Display channel:
FFTaveraging: |50
Buffers status

Rx:
Tx:
Measurement

Ch1 ch2
Center offset (MHz): |0 [lo |
Bandwidth (MH2):: (1 |[1 |

-23.684 -23.684
0.000

Power (dBFS):
dBc




DC Leakage redued in RX

Unwanted sideband
rejection improved
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New Open Save | @ ACHANNEL O) B CHANNEL [] Enable MIMO | chip—>GUI || GUI->Chip | Reset || Default | Temperature: 22227 Read Temp
Calibrations | RFE | REB | TRESS FFT viewer
Receiver . zeoo IQ < am 'I e 2o Q I versus Q FFT parameters
Gain Corrector 1 P Nyquist freq (MHz):
£ bl R0 Samples count
Q: Data reading
Phase Corr 1 A28 Rx rate: 3.015 MB/s
- " Txrate: 0B/s
508 500 | stop |
rlpha (Deg): 0 —
D | 0 - 0
Offset. Window function:
-588 -588 : =
Offset Q: Hamming =
[ Enable DC offs. _1m0@ ~1008 Capture to file
B AutomaticDCcalibic ~m
pLs00 =108 samples to capture:
Calibrate RX £ e
| s I Graphs
7700 300 490 500 6B 7@ 508 06D 100G e ) —1ooe [ 1000 706 [ | Freeze time
F‘JTIFI 1. de I: dEIFS:l FFT ':' Freeze constellation
-12 | [iFreere FET
- Display channel:
as FFT averaging: |50 =
Buffers status
—4f Rx:
-58 Tx:
- Measurement
& | ch1  ch2
[13:56:09] INFO: Disconnected ¢ -8 ;
[13:56:20] INFO: Reference clocl Center offset (MHz): |0 0
[13:56:20] INFO: Connected Con -9%2 . .
[13:57:09] INFO: CGEN Frequent Bandwidth (MHz): |1 1
[13:57:51] INFO: Rx Calibrated  -104 Power (dBFS): 23601 -23.601
[13:57:54] INFO: T Calibrated MH dBc 0.000
[ [

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW rev:12 Ref Clk: 3



File Options *

New Open save @ ACHANNEL () B CHANNEL [] Enable MIMO | chip—>GUI | GUI->Chip | Reset Default Temperature: ?7??? | Read Temp

Calibrations | RFE | RBB | TRF | TBB | AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT | LimeLight & PAD | TXTSP | RXTSP | CDS | BIST | TRX Gain | MCU | R3 Controls

.
Change LNA galn to Power down controls Active path to the RXFE LNAL - | Capacitor controls

H H - :, LNA RTE Decoupling cap at output of RX mixer 400 fF b EompenEaton 1 |12 b
improve signal to noise. R Feedack T = §
& Loopuain with the LNA input |3 v )
[] Mixer LO buffer Compensation resistor of TIA opamp - Bt pr— o
L o
H [) QuadratureLO generator Sets Feedback resistor to nominal value |13 v

Too mUCh galn Can — [_] Enable Rx MIMO mode . :;Aopba(k 2max—40 s
< 8 current control e =

Som etlmes overload W Easbie b machis LNA output common mode voltage |5 » | Reference current
. . Direct control Loopback amplifier |1.800 uA -
recelver or make It ["] Direct control of PDs and ENs ;N:\core £30.0U4 M TIA 1t stage - : -

Input shorting switches OffsetI: 13 - TIA 2nd stage 2 &

Vu Inerab I e to it ofloapbeck | Offset Q: 10 | Trim duty cycle

input of loopback 2 Lehannel 8 =

. S “ :
[ input of LNAL Mixer LO signal | 0.557V =
Interference. & Enable DCoffset Q channel: 2 =

input of LNAW

[13:22:13] INFO: Disconnected control port Clear
[13:24:52] INFO: Reference clock 30.720 MHz
[13:24:53] INFO: Connected Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 30.72 MHz Show Log

[13:26:24] INFO: Rx Calibrated

[13:26:26] INFO: Tx Calibrated Log data

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 2
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Change PGA gain to
optimise level at ADC.

Too much gain can
overload receiver.

Too little gain can give
poor signal to noise ratio.
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File Options

New Open Save

® A CHANNEL

B CHANNEL ["] Enable MIMO | chip—>GUI || GUI->Chip | Reset

Default

Temperature: 22?27 | Read Temp

Calibrations | RFE | RBB | TRF | TBE  AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT | LimeLight & PAD | TXTSP | RXTSP | CDS | BIST | TRX Gain | MCU | R3 Controls

Power down controls

[ LPFL block
[] PGA block
Enable RBB module

Direct control
] Direct control of PDs and ENs

RXLPF RC time constant
Resistance 16
LPFH capacitance value

LPFL capacitance value
Rx Filters
RF bandwidth (MHz) (10

128
1970

TUNE

[13:22:13] INFO: Disconnected control port
[13:24:52] INFO: Reference clock 30.720 MHz
[13:24:53] INFO: Connected Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 30.72 MHz

[13:26:24] INFO: Rx Calibrated
[13:26:26] INFO: Tx Calibrated

BB loopback to RXLPF | Disabled
PGA input conn tedto |LPFL_RBB
PGA gain odB

PGA Feedback capacitor

PGA output connected to

@& ADC () Output pads

Operational amplifier

LPFH stability passive compensation 1
LPFL stability passive compensation when 20 MHz
Input stage reference bias current (RBB_LPF) |12

Outputstage reference bias current (RBB_LPF) |12

Output stage reference bias current (PGA) 6
Input stage reference bias current (PGA) 6
PGA stability passive compensation 23

Control port: LimeSDR-USB Fw:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 3

-

Clear

Show Log
["] Log data




Change TX gain to change
output signal level.

Change both TXPAD gain
controls to same value.

The FPRF Company - Ultra flexible RF solutions

i @ ACHANNEL () B CHANNEL [ Enable MIMO | chip—>Gui | GUI->Chip | Reset

Default Temperature: 22?72 | Read Temp

Calibrations | RFE | RBB | TRF | TBB | AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT | LimeLight & PAD | TXTSP | RKTSP | CDS | BIST | TRXGain | MCU | R3 Controls

Power down controls
Power detector,

~ ™Y L0 buffer
[] Tarsc
Enable TRF moduwe

["] Enable Tx MIMO mode
TXFE output selection

EN_LOWBWLOMX_TMX_TRF

Direct control
[] Direct control of PDs and ENs

~ - rapacitor at TXPAD output 0
Loss of the loug-

Power detector
Resistive load |R_DIFF 5K]||1.25K v

TXPAD linearizing part gain 31

TXPAD gain control 31

Blas Sl wias vultage at gate of TXPAD ascade 2

—weanizadon section |51.7 uA v . :
—— Bias at gate of mixer NMOS 21
Main gm section 18 v
—— Bias at gate of mixer PMOS 3
Trim duty cycle
Ichannel: |8 -
Q channel: 8 -

TXPAD cascode transistor gate bias
@& vDD () GNDS

[13:22:13] INFO: Disconnected control port
[13:24:52] INFO: Reference clock 30.720 MHz

[13:24:53] INFO: Connected Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 Gw:2 Gw_rev:12 Ref Clk: 30.72 MHz

[13:26:24] INFO: Rx Calibrated
[13:26:26] INFO: Tx Calibrated

High band - bias resistor 3K | =
TXPAD power detector preamplifier gain |25 db

‘“ btk TXside |24dB

["] Enable TXPAD loopback path
Band1 v

v
v
v

L Ll e s

Clear
Show Log
["] Log data

Control port: LimeSDR-USB Fw:4 Hw:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 3




Change TX IF gain to
change to minimise
adjacent channel
interference.

(Needed after filter
bandwidth changed)

(Recalibration needed
after filter and gain
change)

The FPRF Company - Ultra flexible RF solutions

New Open Save

Calibrations | RFE | RBB | TRF | TBB | AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT | LimeLight & PAD | TXTSP | RXTSP | CDS | BIST | TRX Gain

Power down controls
] [LPFH_TBB biquad

["] LPFIAMP_TBB front-end current am

-

& LPFS5 TBB low pass real-pole filter

& Enable TBB module
Direct control
[] Direct control of PDs and ENs

Operational amplifier
Output stage bias current low band real pole filter

Input stage bias current of low band real pole filter

Input stage bias reference current of high band low pass Filter
Output stage bias reference current of high band low pass Ffilter
Output stage bias reference of low band ladder Filter

Input stage bias reference of low band ladder filter

Tx Filters
RF bandwidth (MHz) |56 TUNE Tune Gain

13:22:13] INFO: Disconnected control port
13:24:52] INFO: Reference clock 30.720 MHz

@ ACHANNEL () B CHANNEL [] Enable MIMO | chip->GuI | GUI->Chip | Reset Default

"] Bypass LPF ladder of TBB
] Bypass LPFS5 Filter capacitor banks
Tx BB loopback Disabled

Enahle Tx |O analog input Disabled

Frontend gain

Reference bias current
IAMP main bias current sources

IAMP cascade transistors gatevoltage

TXLPF resistor banks

LPFH equivalent resistance stage (& :I'

LPFLAD equivalent resistance stage
LPFS5 equivalent resistance stage

Common control signal for all TBB Filters

13:24:53] INFO: Connected Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW rev:12 Ref Clk: 30.72 MHz

13:26:24] INFO: Rx Calibrated
13:26:26] INFO: Tx Calibrated

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 2

Temperature: 7?7?? | Read Temp

12
12

0
193
76
24

b

]

Ak

MCU | R3 Controls

Clear

Show Log
["] Log data



Change Tx and Rx
frequency using SXT and
SXR.

Redo calibrations if above
1GHz.

Advanced settings can be
used to optimise phase
noise.

The FPRF Company - Ultra flexible RF solutions

[} Enable MIMO | chip—>GUI || GUI->Chip | Reset Default

New Open Save

Calibrations | RFE | RBB | TRF | TBB | AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT | LimeLight & PAD | TxTSP | RXTSP | CDS | BIST | TRX Gain | MCU | R3 Controls

Power down controls Test mode of SX | TST disabled v

| |Feedback divider block, S

Division ratio PLL loop filter Acti-=VCO Frequency, b

["1 LO buffer from SXT to SXR

865.928
Ty _ . s o

[7] Forward frequency divider Trim duty cycle of DIVALOCH |3 | -] CP3 |17.640pF | v = Calculate

] sDm LOCH_DIV division ratio 2 |2| cz |705.600pF | @ VCOH Tune

['] vCo comparator Frequency Controls
] vco Calculated Values for Fractional Mode
N Integer: 108

VCO Comparators

& Enable SXR/SXTmodule N Fractional: 787456 High: 1 Low: 0
Birecteonial Qutput Freq, MHz: 865.928 Divider: 272 R

[] Direct control of PDs and ENs | DIV2 prescaler: 1 Reference clock (MHz):| 30.720

SXT/SXR controls csw_vco 109 =
Reset SX =
)| Bigri=s e s e e by Scales VCO bias current 138 =
Bypass SXLDO VCO params| LDO outputvoltage 1.5478V | ~

["] Enable coarse tuning

Ernblecirrent irait Scales pulse current of charge pump |90.168 uA | Feedback divider For SDM CLKDIV | v
[7] Reverse pulses of PFD Reference voltage 1.6V | Scales offset of charge pump {2.916UA | =

["] Enable INTEGER_N mode

Enable SDM clock ENEEERETR Low threshold is setto 0.18V | +
[} Reverse SDM clock —

[ Enable dithering in SDM

PLL LPF zero resistor:| pyarq — 20 kohm

-

[13:22:13] INFO: Disconnected control port

[13:24:52] INFO: Reference clock 30.720 MHz

[13:24:53] INFO: Connected Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 30.72 MHz
[13:26:24] INFO: Rx Calibrated

[13:26:26] INFO: Tx Calibrated

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW _rev:12 Ref Clk: 3

| Show Log
[l Log data

LI



New | Open save CHANNE : INEL [ ] Enable MIMO | chip->GUI || GUI->Chip | Reset Default | Temperature: 27222 | Read Temp

chan e CLKGEN Calibrations | RFE | RBB | TRF | TBB | AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT | LimeLight & PAD | TXTSP | RxTSP | €DS | BIST | TRX Gain | MCU | R3 Controls
g Pawer down controls

Test mode of SX | TST disabled | =
0 wevyerom - e FCLKH to Frequency controls
Freq u en Cy [] Feedback frequency divider CP2 [2.275pF | + _ CLK H(MHz): CLKH OV CLKL  CLK L (MH2):
"] Frequency divider — 8.000 1 i
CT<Bm cP3 [1.736 pF | + TSP frequenc, - i
! s — RxTSP (MHz): 2.000 Rx phase Tx phase
ADC rate=CLKGEN/ Bl p =
- 4 [] vCO comparator | calculate Tune
Enable CLKGEN module Calculated Values For Fractional Mo VCO Co— _ompari
UNGROUPED N Integer: Z= . wwek (MHz): 30.720 g S . ~DONE: ?2?
DAC rate_c LKG E N/1 2 4 L N Frack 131072 Divider: . Low: 0  COMPO: 772
= Pulse used in start-un F~ - _.puC Freq (MH7: =~ Read Read
[C] Enak!- ~.ony Dlock .
_uable INTFZ7~ CSW VCO CGEN 172 =

ca Icu Iate : -~ sumM clock Scales VCO bias current 16 2

[] Reverse SDM clock

[C] Enable dithering in SDM
= Charge pump scales
[ | Invert DACF_CLKL

Tu n e = Offset current 20 S
|| Invert ADCF_CLKL

Pulse current 20 2

VCO params

(| REVPH_PFD_CGEN

[] signal coarse tuning algorithm CMPLO_CTRL:) oy threshold is set to 0.18V |
Output for SDM -
® Feedback divider

QO Fref

[13:22:13] INFO: Disconnected control port clear

[13:24:52] INFO: Reference clock 30.720 MHz —
[13:24:53] INFO: Connected Control port: LimeSDR-USB Fw:4 HwW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 30.72 MHz show Log |
[13:26:24] INFO: Rx Calibrated — 1 e Aera

1]
[13:26:26] INFO: Tx Calibrated Log data

The FPRF Company —Ultra flexible RF solutions Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 3




Change signal processing
option

DC Corrector
Gain/Phase Corrector
Inverse Sinc

NCO Frequency/Phase
(Enable CMIX)

Interpolation Ratio
FIR Filters

The FPRF Company - Ultra flexible RF solutions

New Open

Save @ ACHANNEL () B CHANNEL [ ] Enable MIMO | chip—>GUI | GUI->Chip Reset

Calibrations | RFE | REB | TRF | TBE | AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT
NCO

& Enable'_rxTé__P
Bypass @®
[ DC corrector =
("] Gain corrector 2
['] Phase corrector
& cmix

[ 1SINC

& GFIR1

& GFIR2

& GFIR3

BIST

|_| Stark BIST —~
State 7
Signature ch.| 777722777
Signature ch. Q 7722727772 |

Read BIST 0

[13:22:13] INFO: Disconnected control port
[13:24:52] INFO: Reference clock 30.720 MHz

FCW (MHz) PHO (deg) Refclk (MHz): 8.000

0.200000
_0. 130208
0.000000
0.000000
0.000000
0.000000
0.000000
._0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

0.000000

| 0.000
| 0.000

0.000
0.000
0.000

0.000
| 0.000

0.000

0.000
_' 0.000
| 0.000
| 0.000
_' 0.000

0.000
0.000

0.000

Upload NCO

Default

Mode
@ Fcw () PHO

PHO (deg) |0.000

Bits to dither: |1 v

TSG
— Swapland Q

signal sources from TSG
TSGFCW TSCGMODE
@® TsPclk/e ) NCO

) TsPclkfa @ DCsource

Input source TSGFC
@® LML output @ -6dB

() Testsignal () Full scale

DC_REG:|FrfF | CMIX

| LoadtoDc] | UPConvert
—————— Gain: [0dB
[Loadtobcq| “*'"

GFIR1 GFIR2

Length: |0 | v | Length: [0 | +

Clk ratio: | 0 Clk ratio: | O

Coefficients Coefficients

LimeLight & PAD | TXTSP | RxTSP | CDS | BIST | TRX Gain

Interpolat
v | | HBI ratio:
v 2n3

GFIR3

Length: |0 | =

Clk ratio: |0

Coefficients

Phase Corr

Alpha (Deg): 0
Gain Corrector
[

DC Corrector
IE

Q:

[13:24:53] INFO: Connected Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 30.72 MHz
[13:26:24] INFO: Rx Calibrated
[13:26:26] INFO: Tx Calibrated

Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 3

1999
2047

12

Temperature: 77777 | Read Temp |

R3 Controls

Clear

Show Log |

["] Log data




Change signal processing
option

Gain/Phase Corrector
Auto DC Corrector

NCO Frequency/Phase
(Enable CMIX)

AGC
Decimation Ratio
FIR Filters

The FPRF Company - Ultra flexible RF solutions

odules Help

New Open Save

@ ACHANNEL () B CHANNEL [ ] Enable MIMO | chip—>GUI || GUI->Chip Reset

Default Temperature: 22?72 | Read Temp

Calibrations | RFE | RBB | TRF | TBB | AFE | BIAS | LDO | XBUF | CLKGEN | SXR | SXT | LimeLight & PAD | TXTSP | RXTSP | CDS | BIST | TRX Gain | MCU | R3 Controls

NCO
= FCW (MHz) PHO (deg) RefClk (MHz): 2.000
li)'pass hg* 700 0.000 Upload NCO
[_] DCcorrector ~
[[] DCtracking loo ZO'OOOOOO DO Mode
= E @ |0.000000 | 0.000 @® Fcw O PHO

["] Gain corrector L F
(! |0.000000 0.000

[C] Phase corrector PHO (deg) |0.000

) |0.000000 | 0.000

& cmix = 0 e — Bits to dither: |1 |
& Acc - e | 0. e
& GFIR1 0.000000 | 0.000 ~ swaplandQ
& GFIR2 ) |0.000000 0.000 " signal sources from TSG
& GFIR3 O [o.000000 | 0.000 TSGFCW TSGMODE

~ ) TSP clk/8 NCO
BIST O |0.000000 | 0.000 / @
BISTI: m o @ TsPclk/4a () DCsource
s e Inputsource  TSGFC
BISTQ: m O [0.000000 | 0.000 @pADc i

E m — 'n E

A ) |0.000000 0.000 : "
[C] start BIST Read - () Testsignal () Fullscale

) |0.000000 | 0.000

RSSI1 = g DCavg. window size:

ADCI: » ; 0.000000 | 0.000 i ™
ADCQ: w7 ) |0.000000 0.000 —
RsSl: 77

[ CAPSEL_ADC | Read

13:22:13] INFO: Disconnected control port
13:24:52] INFO: Reference clock 30.720 MHz

13:24:53] INFO: Connected Control port: LimeSDR-USB FW:4 HW:4 Protocol:1 GW:2 GW rev:12 Ref Clk: 30.72 MHz

13:26:24] INFO: Rx Calibrated
13:26:26] INFO: Tx Calibrated

DC REG: fFfe | CMIX Decimation
| Load toDCI Upconvert = HBD ratio: |2 |
m o el Delay line:  No delay -
GFIR1 GFIR2 GFIR3

Length: |0 A Length: |0 | Length: |0 |
Clkratio: |0  -| Clkratio: |0 2| Clkratio: 0 |2

Coefficients Coefficients Coefficients

Phase Corr

Alpha (Deg): 0
Gain Corrector

5 2047 =
Q: 1997 =

AGC
Mode: AGC v

Window size: | 2710 v
Loop gain:

Qutput level: 0

Clear

Show Log

["] Log data

Control port: LimeSDR-USB FW:4 Hw:4 Protocol:1 GW:2 GW_rev:12 Ref Clk: 3




