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Octal High-Speed ADC

User's Guide
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The AFES5801EVM is an evaluation tool designed for the ultrasound analog front-end (AFE) device
AFES5801. In order to deserialize the outputs of AFE5801, an ADSDeSer-50EVM or TSW1250EVM is
needed during the evaluation.
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1 Introduction

AFES5801 includes an 8-channel voltage-Controlled-Amplifier (VCA) with digital control and an 8-channel
65MSPS analog-to-digital converter (ADC). The outputs of the ADC are 8-channel LVDS outputs which
should be deserialized by the ADSDeSer-50EVM or TSW1250EVM. The AFE5801EVM provides an easy
way to examine the performances and functionalities of AFE5801.

1.1 AFE5801EVM Kit Contents

The AFE5801EVM kit contains the following:

+ AFE5801 EVM board

+ USB cable

* CD-ROM containing
— AFES5801 EVM User’s Guide (this document)
— GUI software

1.2 Features
* Characterize AFE5801
* Provide 8-channel LVDS outputs from the ADC
* Compatible to the standard Tl LVDS deserializer ADSDeSer-50EVM or TSW1250EVM
* Communicate with PC through USB interface
+ Power Management provides multiple power supplies for AFE5801 and other devices.

1.3 Power Supplies
The AFE5801EVM requires only +5V power supplies for operation.

1.4 Indicators

The AFE5801EVM has 4 LEDs on the board as shown in Figure 1. Their states demonstrate the normal

operation of AFE5801EVM.

+ LED 1: U1 status indicator. Its ON state indicates the clock management chip U1l works well if U1 is
installed.

« LED 3 and 2 (RED): 1.8VD and 1.8VA power supply indicators. ON state indicates that the AFE5801
is powered correctly.

* LED 4 (GREEN): +3.3V power supply indicator. ON state indicates that the AFE5801 is powered
correctly.
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Figure 1. AFE5801EVM LED Locations
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2 Board Configuration
This chapter describes the locations and functionalities of inputs, outputs, jumpers, test points of the
AFE5801EVM in detail.

2.1 Board Connections Overview

Input
Signals

Low Jitter 2 07
Clk In - . | - DUT

Ext Clk In se
Figure 2. AFE5801EVM TOP View
H n BB

AFE/TSW

Adapter

Connector

Figure 3. AFE5801EVM BOTTOM View
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2.2 1/0 and Power Connectors

The positions and functions of the AFE5801EVM connectors are discussed in this section.

* Analog Inputs Ch1~Ch8 (J1~J8): Single-end analog signal is converted to differential signals by
transformer.

» Low Jitter CLK Source Input (J11): This input accepts clocks with low jitter noise, such as HP8644
output. 20~50MHz 50% duty cycle clock with 1~2Vrms amplitude can be used. When J11 is used,
make sure shunts P4, P5, P6 are removed.

* CLK output (J10): The output of either the U1 output or the on-board 40MHz oscillator output
depending on jumper P4’s connection.

» External CLK Input (J9): ADC Clock input, such as FPGA outputs. FPGA outputs must be processed
by U1. Otherwise, the ADC of AFE5801 will not achieve satisfactory performance.

* 45V PWR connector(P10): Power supply input

* USB input (P11): USB interface to control the AFE5801.

* LVDS Outputs Ch1~Ch8 (P13): Differential LVDS data outputs.

2.3 Jumpers and Setup

The board has been set to default mode. Detailed description can be found in Figure 4 and Figure 5.
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Figure 4. Locations of Jumpers, Headers and Switches on the AFE5801EVM

SLOU257A—-October 2009—-Revised July 2011 AFES5801 8-Channel Variable Gain Amplifier (VGA) with Octal High-Speed ADC 7

Submit Documentation Feedback
Copyright © 2009-2011, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU257A

13 TEXAS
INSTRUMENTS

Board Configuration www.ti.com

I
Figure 5. Default Setup for Jumpers

« P1: SPI interface for Ul

» P2, P3: AFE5801 ADC clock input selection: transformer-based differential clock, single-ended
LVCMOS clock, or future clock option (needs U1 to support). Default is to use transformer-based
differential clock.

* P4: Select jitter-cleaned clock or non-jitter-cleaned clock. Default is to use non-jitter-cleaned clock (i.e.,
on-board 40MHz clock).

* P5: Use on-board 40MHz clock. Default is that the on-board clock is used.
* P6: Power on on-board 40MHz clock generator. Default is on.

» P8: Debug port for monitoring ADS SPI signals.

* P9: USB interface enable. Default is on.

* Regulated power supply outputs (P12, P7): 1.8VA, 1.8VD, and 3.3V. P12 and P7 can be configured as
power supply input as well if users would like to skip the on-board regulators. Remove the ferrite beads
L1, L2, L3, L7 and L24,

*« SWI1: Reset switch for AFE5801.
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2.4 Test Points

* Multiple Test Points are provided on the EVM. Refer to the attached schematics for more information.

3 Board Operation

This chapter describes how to operate the AFE5801EVM for evaluation. Both software and hardware

installation and operation are discussed.

3.1 Software Installation and Operation

The AFE5801EVM comes with a software install CD; run setup.exe to install the software.

3.2 USB Driver Installation
» Connect the USB port of EVM to your PC.

» If the driver has not been installed then the message “Windows Found New Hardware” will appear.

The Wizard as the following picture will launch.
» Select "No, not this time" from the options. Press Next button

Found Hew Hardware Wirard

Welcome to the Found New
Hardware Wizard

windowe: will pearch for cument snd updated softwane by

J
the 'Windows Updabe 'Web sibe [vath yous permesson

Resd ou pireacy pobcy

Dfhaiane
[ 1 'fes thas twved Orily
Ve row and evety me | conrect & dewce

¢ Mo mot thes b

Chek Mest bo cordrus

Iock e o poud Compubed on e Randeeate mit allahon Wi

o o

Can 'Window: cormect 1o Window: Lpdste to seanch fos

Figure 6. Found New Hardware Wizard Screen

+ Select "Install from a list or specific location (Advanced)" as shown below and then click "Next".
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Figure 7. Found New Hardware Wizard (Next) Screen

+ Select "Search for the best driver in these locations" and enter the file path for ("C:\Program
Files\AFE5801\CDM 2.04.06 WHQL Certified ") in the combo-box or browse to it by clicking the browse

button. Once the file path has been entered in the box, click next to proceed.

+ If Windows XP™ is configured to warn when unsigned (non-WHQL certified) drivers are about to be
installed, the following screen will be displayed unless installing a Microsoft WHQL certified Driver.
Click on "Continue Anyway" to continue with the installation. If Windows XP is configured to ignore file
signature warnings, no message will appear.

Hardware Installation

] ': The software pou ae wetalng fon the hardvare
.

58 Senal Converter

Py woiot s v Wirsdowes Liogo besting 1o wesiy i cornpahbaly
wath, Windowes F. (Tall me whw e testing 13 enportant |

Cortimunrg youn installatson ol this solbwane may apan
o destabibze the conect operation ol pow spstem
eithen mmediately o o the Tuture Miciosolt strongly
iecommends that you slop this nstallation now and
contact the haidwasre vendor for software that has
pazsed Windows Logo testing

| ;"_f'rrm.ﬁu.*-.-_ag.__.l STOF Installahon J

Figure 8.
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3.3 GUI Startup
* Launch GUI from XP Window
+ Start — All Programs\AFE5801EVM\AFE5801
+ Several different screens appear displaying the different modes (Figure 9 through Figure 11)

L 71 ADC SPI Interface

» I3

General Register | T6C Register | AFE5801 | Ver 0.1 Buid Date: 33072003
PwON Individually | [ Lvos paTA. [tnvert LvDS sutput | /Reg Offset Subtract EN] Digital Gain Enable
Cient ()CH1 PD LYDS ()CH1 Tnverted | OFFSET CH1 | M Dig Gain (dB) 1| Dig Gain (dB) 5|
JcHz pD ()CH2 PD LYDS ()CHZ Inverted J° o LR I 0o ‘
s S o i OFFsercHz| OFFsETCHS| | | Dia Gain(dB)2| Dig Gain (dE) 61
Oenapo CenappLvDs (cH4 Inverted ‘o ‘o oo | oo |
(icHS PD {_/CHS PD LYDS (_/CHS Inverted * . z X
(IcHE PD ()CHE PD LYDS (/CHE Inverted |OFFSETCH3|  OFFSET CH7| Dig Gain (48) 3 Dig Gain (dB) 7/
(ICHTPD ()CH7 PDLYDS (JCHT Inverted #° @° BeE i : RO-E ‘
CcHa pp )M PD LYDS CHS Inverted [OFFSETCH4| OFFSET CHE mﬂ‘uﬁ Dig Gain (dB) 8/
o oy x- o —
T ) iiwg 2 chan's J / L &8 ‘
_Standby Test Pattern| Custom Patt
" LF Noise Suprass None 1 :jED
) Ink*Ext Ref
Fﬂlllglll Disable
~ = Filter 14MHz = | Data Format Digital HPF
RESET ] \ ey Blssblp. H e | /CH1_8 HPF EN
Mo Self-test | HPE K for low ch|
B e T o
marmsr, | |
@ 16C_Reg_EN| PR
s o e
EXIT
AFESBX1EVM : OK USB is good
w
| £ >
Figure 9. AFE5801EVM USB SPI Interface for General Registers.
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~.%: 71 ADC SPI Interface

General Register  TGC Register

Start_Index

Hold_Gain_Time |
‘250

AFE5801 Ver 0,1 Buld Date:
e
Fixed Gain| Variable Gain o
P
Coarse gain(dB)| Non-Uniform Gain | | svcor | e
/30 Reg_value file|
Start_Gain (dB i i I reg_valuel txt
fine Gain{dB) atact Daln (dB)! I:l__r_ufurm_l:ialn_slupe.
‘o ‘o
o | y v

EXIT

o REG_VALUE
INTERP_DISABLE Stop_Index - Ell
‘Jzs0
- TGC_Reg_EN|
Read Only

|AFESBX1EVM : OK

USB is good

AFE5801 8-Channel Variable Gain Amplifier (VGA) with Octal High-Speed ADC

Figure 10. AFE5801EVM USB SPI Fixed Gain Mode
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~.%: 71 ADC SPI Interface

General Register  TGC Register

AFE5801

Ver 0,1 Build Date: 3/30/2008

p—
Load Reg Value from a specified file|
Fixed Gain . Variable Gain|
Load Reg Yalue
Coarse gain(dB) Non-Uniform Gain i ‘ SYNC OFF I ;
6 Reg_value file|
U
Start_Gain (dB i i I reg_valuel txt

fine Gain{dB) Btart Do (dB) I:I_qlfurm_ﬁaln_slupe.

‘o ‘o

[ T o I e v,
Start_Index Hold_Gain_Time |
1250 ‘o REG_VALUE
¥ A ——
. F

INTERP_DISABLE Stop_Index e A (7]

“i250

-/ TGC_Reg EN|
Read Only
Address
K 153
Init for TSW1250 I["‘;,ta
52
-
AFES8X1EVM : DK USB is good

Figure 11. AFE5801EVM USB SPI Interface for Variable Gain Mode

When AFE5801EVM is powered on, all registers have been set to their default modes. Refer to the
datasheet for all default settings. It is recommended to restart the SPI software when AFE5801 is powered

on in order to synchronize the AFE5801 register settings to the software displays.

Users also can fill out Address Bytes and Data Bytes and press ENTER to configure each register.
Typical Configuration
* From Figure 9 press "Init for TSW1250" button

+ Select TAB “TGC Register” - Figure 10 will appear
* From Figure 11, press “Variable” button to get into fixed gain mode

* From Figure 10 enter 30 in the “Coarse Gain(dB)” field then press “Write” button.
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3.4 Hardware Setup
As mentioned before, Xilinx DeSerializer ADSDeSER-50EVM or TSW1250EVM is required. Please see
details in the corresponding application notes on how to use the either of these EVMs. An example bench
setup is shown in Figure 12. Band-pass filters are required for signal source in order to ensure the correct
SNR measurements of the AFE5801.
Low Phase Noise
Clock Generator
10 MHz
Reference ‘AFE58XX
Low Phase Noise| | BandPass |,/ , TSW1250/ Logic
Signal Generator Filter oo b ADC .| ADspeserEVM [ Analyzer
GPIB
AFE58XX Evaluation Setup Best Practice
1.  Select the lowest phase noise models available.
2. An additional Bandpass filter after the signal source is needed. This serves to filter
the harmonic distortion of the signal generator and band-limit the noise. Without using
filter; the SNR and SFDR will be that of the signal generator, not that of AFE58XX.
3. For a coherent AFE58XX evaluation, connect the 10M reference on the back of the clock
and to the 10M reference input on the back of the analog input source. For some equipment,
one must also use the on-screen menus to select “Ext Reference”
4.  The Logic Analyzer is used when a large amount of data ( > 64K samples) is needed.
5 If ADSDeSER EVM is chosen then the Logic Analyzer is a must, ADSDeSER EVM does
not provide the function to transfer the data back to PC directly.
Figure 12. Typical AFE5801 Bench Setup:
The channel order of the AFE5801 outputs is not exactly the same as the one of ADS527x outputs. As a
result, the channel number on the ADSDeSER-50EVM or AFE5801EVM might be misleading. Table 1
provides channel-to-channel sequence matching between the ADSDeSER-50EVM and AFE5801EVM.
Table 1. Channel-to-Channel Matching Between the AFE5801EVM and ADSDeSER-50EVM
AFE FCLK CH1 CH2 CH3 CH4 CH5 CH6 |CH7 CH8 LCLK
Xilinx FCLK CH8 CH7 CH6 CH5 CH4 CH3 |CH2 CH1 LCLK
For example, when an analog signal is input at CH1 on the AFE5801EVM, the corresponding 12-bit digital
output will be seen at CH8 on the ADSDeSER-50EVM when the AFE5801 is configured as 8-channel
mode.
3.5 Clock Selection
AFES801 is typically clocked through a transformer-based circuit. Other options are also available if
needed as shown in Figure 13.
(a) (b) (c)
Figure 13. Clock Selection Jumper Configurations: (a) Transformer (default);
(b) Single-ended Clock; (c) Future CLK Input Option Based on UL.
Both (b) and (c) Configurations Need Some Modifications on the PCB.
The clock source of the EVM could be the on-board clock 40MHz, HP8644 low jitter clock source, or
external clock source. The best performance of this EVM is achieved when low-jitter clock source HP8644
is used. The P4, P5, P6 should be removed in order to disable the on-board clock.
14
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When HP8644 or similar clock sources are not available, the on-board 40MHz clock is also a desirable
source. The jumpers P4, 5, 6 should be configured as Figure 13 shows (i.e., default setup for
AFES5801EVM). In this mode, the transform-based differential clock is used.

3.6 Data Analysis
Based on the data file acquired by a logic analyzer, the performance of AFE5801 can be evaluated.

In Appendix A, we provide one solution (TI TSW1250 EVM) to analyze the data file using the PC.
Appendix B provides an alternate solution (TI TSW1100 software) to analyze the data file captured by a
logic analyzer. Coherent sampling is recommended if the input and sampling clock are phase locked. Due
to the frequency accuracy requirement of coherence sampling, two HP8644s for generating ADC clock
and analog signal are required. For most users, this may not be feasible. Data analysis based on
windowing is a more suitable approach.
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4 Schematics, Layout, and, Bill of Materials

This chapter provides the schematics and layout of the AFE5801EVM as well as the bill of materials.

4.1 Schematics
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Figure 14. Schematic Page 1

16

AFE5801 8-Channel Variable Gain Amplifier (VGA) with Octal High-Speed ADC

Copyright © 2009-2011, Texas Instruments Incorporated

SLOU257A—-0ctober 2009—-Revised July 2011

Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU257A

13 TEXAS
INSTRUMENTS

www.ti.com

Schematics, Layout, and, Bill of Materials

L1

HI0805R800R-00

5
0.1uF

U3 UNINSTALLED
TPS793180BV

il
e =

L2
HI0805R800R-00

o
0.1uF

5
TPS796180CAR
2 AVDD

il
Lo =

L21 S —

HI0805RB00R-00

C11
22uF

1

L24
HI0805R800R-00

o~

Far

Z

C45 L

— 22uF - :

L3

HI0805R800R-00

€13
0.1uF

Uk
) TPS796330CAR

AVDD3V

1

L22

P10

+5V Supply
Connector

el
Cl4 =

22uF

€15
22uF

HI0OBO5RBO0R-00

POWER MANAGEMENT

433y L23
T LI1206H151R-00
LEDL W' +33vA
R1 PURE GREEN 4
3320hms XX -
]
L25 ]

HI0B0SRB00R-00 7

HIOBOSRBOOR-00 7

AVDD3V

Lz26 ]

AVDD3V_FVDD

f e

P17 AVDD3V
L 33V
L T
—n LS
HIOB0SRBOOR-00
R6 ORANGE
3320hms XX
|
LED3
R16 ORANGE
3320hms XX
|
LEDZ L7
HI0B805R800R-00
L8VA IN
P12 -
P12-  «——n Ls  AVED
P12- €. HIOB0SRBO0R-00
4
P12-
18vD INl 2 DVDDD

Figure 15. Schematic Page 2

HIOBO5RB00R-00

SLOU257A—-0October 2009—-Revised July 2011

Submit Documentation Feedback

AFE5801 8-Channel Variable Gain Amplifier (VGA) with Octal High-Speed ADC

Copyright © 2009-2011, Texas Instruments Incorporated

17


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU257A

Schematics, Layout, and, Bill of Materials

i3 TEXAS
INSTRUMENTS

www.ti.com

USB SPI CONTROLER

s
SCLK 1 28
Oo——— 0SC0 F———o
PON B =
04 osci < —e
SEN 3 %
02 TEST 541,
EEVRIN S Vet AGND F2241.
> NCHEE—.
o— 0 6] 2 =
7 RXF# C7 450 -
b TXE# e 0.10F
pa— 21 Do Not Intall
onD 1 by i
M vee 2 5 R4
1Kohms
REsET# 2 33V.USB +5VD
18
Active High 12 N s R7_O0ohms
——fpwarn  3vaouT - ( UNINSTALLED PART )
&*—— AD# USROM USB._D- USB_V(C 2
14 15 usBD+
—{WR USBOP |—USB=Br oy Cig* L8
FT245RL omT 220F -7~ BLMIBEG60ISNID
SYNC
SINCLac T
R33
499ohms = GND
p11 PAD
o— M pg g Pt "o
Oo— SN spg : USBVEL
RESET USB_D-
o—EE L ——5pg -3 g
5 SCLK Pg -1 2 USB.De
O—SBATA og o N
O#PB -6 EN,
<>—>D7 P8 -7 MNE20-5K5P10
O———>P8 -8
N
RESET
R31
— 10Kohms
=
R30 [
g
G SEN 10Kohms g . 1
i 23] !
R29 §
- quimg &
%
R28
s IOK;\imS
%

Figure 16. Schematic Page 3

18

AFE5801 8-Channel Variable Gain Amplifier (VGA) with Octal High-Speed ADC

SLOU257A—-0ctober 2009—-Revised July 2011
Submit Documentation Feedback

Copyright © 2009-2011, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU257A

13 TEXAS

INSTRUMENTS

www.ti.com

Schematics, Layout, and, Bill of Materials

L
ToUoUuoUUUo
e =
[T BV )

003U
DT>W>W > >

P13
P13

P13
P13

P13
P13

P13
P13

P13
P13

P13

L P L P L P A 1 L P W 0 WV Y WY S Y OV 1 9

U U UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUTD

wwwwwwMWNNNNNNNNNNHHHHHHHHHP
e S A e e T
e e o i e e b B B

SMATEC 80pin Connectors

-
Kl
N

GND

a—Y
a—Y

4‘
-
4
=
=
-
=
-
o

a—Y
a—Y
a—Y

Test Points

Fig

ure 17. Schematic Page 4

SLOU257A—-0October 2009—-Revised July 2011
Submit Documentation Feedback

AFE5801 8-Channel Variable Gain Amplifier (VGA) with Octal High-Speed ADC

19

Copyright © 2009-2011, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU257A

Schematics, Layout, and, Bill of Materials

13 TEXAS
INSTRUMENTS

www.ti.com

R36
( UNINSTALLED PART )

INPUT

R37
( UNINSTALLED PART )

R38
( UNINSTALLED PART )

R39
( UNINSTALLED PART )

(58
R48
dohms OHF Hip
1
57 T
RL6
OirF— ADTTLL 25.50hms
| ? [ o % SIASL
I L ﬁ
%11on e R %o
) 04UF
1 unmsTaLLED I Zsonms I u
: § = 59
R49 -
dohms OJITF cHN
T
€62
R52
dohms OHF Hop
1
s R50
€61 04uF
’ ADTTLL g2 3 25.50hms
1 B 1% BIASL
| ? g—s 0.UF
103 owF jt__ Lol o
UNINSTALLED I 2550hms IOM
: - = 63
oﬁF cHaN
1
&k
€65
R56
dohms OHF e
1
Cé64 T3
R54
Tl AT 25.50hms
— B (84 1% BIASL
| ?g—s 0.1UF
SBga L Lo
£Lo4 r_j é__ RS5 (85
u 25 5oh 010F
1 unmsTaLLED I 1%” ms I u
: - = 66
oﬁF CHIN
1
R57
Oohns o
R60
9ohms OHF e
1
ce7 Th
R58
OﬁF AT 25.50hms
1 7 2 — 86 %
. | 5 OLuF BIAS1
M 1
C105 o) | R59 g7
e I 25.50hms TOM
= = 1%
° < Ce9
oﬁF CHEN
R61 T
Oohns

Figure 18. Schematic Page 5

CHANNELS

RLO
( UNINSTALLED PART )

R&1
( UNINSTALLED PART )

R42
( UNINSTALLED PART )

R43
 UNINSTALLED PART )

n
R76
Oohms Ohf CHep
c70 5
0LuF ADTTL-1
Il |
135k
. | 5
' —
C101 o) (o
01 T3 |
UNINSTALLED
cHaN
R77
oohms
C74
0972 01uF
ohms I cHgp
11
C73 T6
OJM\F ADTTLL §g$uhms
" ! Qg—r ETZF - BIAS?
5 o
I e S
£100 _j t_ R71 010F
Ol 9 I
UNINSTALLED I g, =ems I
N = 75
OW cHeN
R73
oohms
()
hes 04uF
oohms L e
11
C76 T
+_{H ! Qg—r g?OF - BIAS?
| 3 L
| F i al f—\
99 o) e | Re7 o1
LT I 255chms 010F
UNINSTALLED " I
N = 78
ofTF CHIN
R69 1T
oohms
=
oohms L ep
11
c79 T8
11
. ! Qg—r E?BF - BIAS?
. | 3 o
— | . ol Tﬂ)—\
A o Re3 Lo
TRINS TATLED I f/thmsTom
= 81
ofTF cHgN
11
R65
oohms

20

AFE5801 8-Channel Variable Gain Amplifier (VGA) with Octal High-Speed ADC

SLOU257A—-0ctober 2009—-Revised July 2011
Submit Documentation Feedback

Copyright © 2009-2011, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU257A

13 TEXAS
INSTRUMENTS

www.ti.com

Schematics, Layout, and, Bill of Materials

R78 SCAN
TPIL 100hms gias gxT R34 R35
2 = L ., miast 10Kohms 10Kohms
= Pl RO
g g g
& 97 * 96 3 o 5 w© g

10uF 1uF ANY_JUMPER_3P_123 y 2 =
™1 \%—J \%—‘
= +33VAL> >
L) pias2
P15 ARt o
3
ANY_JUMPER_3P_123
M2
=
8 clmislzl=3] 2| BB
> w (O |a b e > o
<< e |0 |n |u v =}
- = |z|= -
o=
64|63 |62 |61 |60 |59 58|57 |56 |55|54|53|52|51 |50 |49
£48883YE355548¢8%
$£22ES°5¢g83%9gs:2°%3
CHIP g
% N1 7 ozpP L'BW
CHIN 2 47
o1 N2 DM <
<%CHZP 3 IN3 o3rP %’6 >
oUTeP
CHIN 4 IN4& 03M %’5 >
OUTéM
CHP 5 44
INS D4P PO
CHBN 6 N6 DLM M
CH4P 7 DUT1 W2 DUTSM
N7 DCLKP o<
Sladl 8 IN8 DCLKM M%}
CHP o SOCKET, 9X9. 64RTD, HANDTEST 40 LCLKM
IN9 FCLKP W)
CHSN 19 33
IN1O FCLKM W
CHEP 19 38
IN11 osP W}
CHeN 12 37
IN12 DsM W)
CHTP 13 36
N3 0P g <
CHIN 14 35
IN14 D&M W)
CHBP 15 o 34
IN15 a o7P W
CHBN 16 INl6 g o™ EW)
2
2 = =
£E88csz88y ~ 8¢ 8
523532282588
181920 |21 |22 |23 |24 |25 |26 |27 | 28|29 |30 |31 |32
S =
&3 - H 2| 7 |55 PAD
1u = DUTL ©
g| £|E| E E| 8 1
| 3|2 = | 3 )
(1) Pin 28 may also be connected
to 1.8 V per the AFE5801 data sheet,
R79 R8O Tpy TP10 (SLOS591).
Oohms 0ohms REDRED
ofo
P7
=
&
TP
=
&= Clo6l C114
0 1F T 01uF
AVDD DVOD

DE_CAPS

G AVDD3V_FVDD < AVDD3V
4 [112*J~[115 C113

[ 01uF j ~ 10ufF

01uF

Figure 19. Schematic Page 6

SLOU257A—-0October 2009—-Revised July 2011

Submit Documentation Feedback

AFE5801 8-Channel Variable Gain Amplifier (VGA) with Octal High-Speed ADC

Copyright © 2009-2011, Texas Instruments Incorporated

21


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU257A

Schematics, Layout, and, Bill of Materials

13 TEXAS
INSTRUMENTS

www.ti.com

4.2 PCB Layout

A six-layer printed-circuit board is used:
* Top Layer, signal

* Inner Layer 1, ground

* Inner Layer 2, signal

* Inner Layer 3, power

* Inner Layer 4, ground

* Bottom Layer, signal

* Top Silk Screen Layer

+ Bottom Silk Screen Layer
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Figure 20. Top Layer Signal
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Figure 22. Inner Layer 2 Signal
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Figure 24. Inner Layer 4 Ground
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Figure 26. Top Silk Screen Layer
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4.3 Bill of Materials

ITEM | MFG MFG PART# REF DES VALUE or FUNCTION
1 UNINSTALLED C98-C105 Capacitor, SMT, 0402 Uninstalled
2 Kemet C0402C104K8PAC C1-C5, C8, C9, C12, Capacitor, SMT, 0402, Ceramic, 0.1pF, 10V, 10%, X5R
C13, C16, C17, C19,
C20, C24-C28,
C31-C44, C46,
C48-C53, C56-C95,
C107-C114
3 Murata GRM155R60J225ME15D | C23 Capacitor, SMT, 0402, Ceramic, 2.2 pF, 6.3V, 20%, X5R
4 Panasonic ECJ-1VB0J475K C29 Capacitor, SMT, 0603, Ceramic, 4.7 pF, 6.3V, 10%, X5R
5 Panasonic ECJ-1VB1A105K C54, C55, C96, C106 Capacitor, SMT, 0603, Ceramic, 1.0 pF, 10V, 10%, X5R
6 Taiyo Yuden |JMK107BJ106MA-T C21, C22 Capacitor, SMT, 0603, Ceramic, 10 yF, 6.3V, 20%, X5R
7 Murata GRM31CR60J476ME19B | C30 Capacitor, SMT, Ceramic, 1206, 47 pF, 6.3V, 20%, X5R
8 Vishay 293D106X5035D2T C97, C115 Capacitor, TAN, SMT, 10uF, 35V, +5%, —-55~85C
Sprage
9 AVX TPSC226K016R0375 Cé6, C7, C10, C11, C14, |10%, 16V, 22uF
C15, C18, C45, C47
10 | Samtec SMA-J-P-X-ST-EM1 J1-J9 SMA Jack, Edge mount, 062PCB, Brass/Gold, Straight, 50 Q
11 | Samtec SMA-J-P-H-ST-TH1 J10-J12 SMA Coax straight PCB Jack, SMT, 175TL, 50 Q, Gold
12 | KYCON KMBX-SMT-5S-S-30TR | P11 USB Connectors MINI-USB B-Type SCKT
13 | Samtec QTH-040-01-L-D-DP-A P13 Connector, SMT, 80P, 0,5mm, FEM, DIFF Pair, Receptacle,
168H
14 | Epson HF-372A F1 (Customer Supply) Crystal filter miniature radio Equipment/IF
Toyocom
15 |TI CDCE62005 Ul CDCE62005 UNINSTALLED. TI supply
16 | Not Installed | PAD0201(UN) EP2, EP3 ( Uninstalled Part ) Empty pad, SMT, 0201
17 | Murata BLM15BD102SN1D L9-L20 Ferrite bead, SMT, 0402, 1kQ, 200 mA
18 | Murata BLM18EG601SN1D L8 Ferrite bead, SMT, 0603,600 Q at 100 MHz, 25%, 800 mA
19 | Steward HI0805R800R-00 L1-L7, L21, L22, Ferrite, SMT, 0805, 80 Q at 100 MHz, 5 A
L24-126
20 | Steward LI1206H151R-00 L23 Ferrite, SMT, 1206, 150 Q at 100 MHz, 0.8 A
21 Molex 39357-0002 P10 Header, THRU, Power, 2P, 3.5MM, Eurostyle
22 | Samtec SSQ-104-02-F-D P1 Header, THU, 8P, 2X4, 100LS, FEM, VERT, 194TL
23 | Samtec TSW-103-08-G-D P2, P3 Header, THU, 6P, 2X3, male, dual row, 100LS, 200TL
24 | Tyco 103321-2 P6, P9 Header w/shunt, 2P, 100LS
Electronics
25 | Molex 22-23-2021-P P7 MALE, 2PIN, 0.100CC w/ friction lock
26 | Mill-Max 350-10-103-00-006 P4, P5 Header, THU, MAL, 0.1LS, 3P, 1X3, 284H, 110TL
27 | Molex 22-23-2041 P12 4P, VERT, Friction lock
28 | Samtec TSW-108-05-G-S P8 Header, THU, 8P, 1X8, male, single row, 100LS, 130TL
29 [Tl TPS79618DCQR us Ultralow-noise HI PSRR Fast RF 1-A LDO Linear regulator,
1.8V
30 [Tl TPS79633DCQR u4 Ultralow-noise HI PSRR Fast RF 1-A LDO Linear regulator,
3.3V
31 [Tl TPS79318DBV U3 (UNINSTALLED) 1.8V, Ultralow-noise HI PSRR Fast RF 200 mA LDO Linear
regulator
32 Future FT245RL (8]5} USB FIFO IC Incorporate FTDICHIP-ID Security dongle
Technology
Device Int.
33 |Any JUMPER, 2P 0.100cc EP5, EP6 Installed any brand 2PIN THU Jumper
34 | Any JUMPER,3P 0.100cc 123 | P14, P15 Installed jumper, THU, 3P 0.100cc, 123
35 | Panasonic LNJ308G8PRA LED1, LED4 LED, SMT, 0603, pure green, 2.03V
36 | Panasonic LNJBOSRSERA LED2, LED3 LED, SMT, 0603, orange, 1.8V
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ITEM | MFG MFG PART# REF DES VALUE or FUNCTION
37 |ECS ECS-3953M-400-BN u2 OSC, SMT, 3.3V, 50ppm, -40~85C, 5nS, 40.000 MHz
38 | Vishay CRCWO04021002F100 R28, R29, R30 Resistor, SMT, 0402, 10K, 1/16W, 1%, 100ppm

39 Panasonic

ERJ-2GEOR0OOX

R8, R10-R12, R15,
R19, R20, R32, R44,
R45, R48, R49, R52,
R53, R56, R57, R60,
R61, R64, R65, R68,
R69, R72, R73, R76,
R77, R79, R80

Resistor/jumper,SMT, 0402, 0 Q, 5%, 1/16W

40 | Panasonic

ERJ-2GEJO000(UN)

R5, R7, R9, R14, R17,
R18

(UNINSTALLED PART)

41 | Panasonic ERJ-2GEJ131 R21, R22 Resistor, SMT, 0402, thick film, 5%, 1/16W, 130
42 | Panasonic ERJ-2GEJ49R9(UN) R25, R36-R43 (UNINSTALLED PART)

43 Panasonic ERJ-2GEJ820 R23, R24 Resistor, SMT, 0402, thick film, 5%, 1/16W, 82
44 | Panasonic ERJ-2RKF1000X R2, R3 Resistor, SMT, 0402, 100 Q, 1%, 1/16W

45 | Panasonic ERJ-2RKF1001X R4 Resistor, SMT, 0402, 1.00K, 1%, 1/16W

46 Panasonic

ERJ-2RKF25R5X

R46, R47, R50, R51,
R54, R55, R58, R59,
R62, R63, R66, R67,
R70, R71, R74, R75

Resistor, SMT, 0402, 25.5 Q, 1%, 1/16W

47 | Panasonic ERJ-2RKF3320X R1, R6, R16 Resistor, SMT, 0402 332 Q, 1%, 1/16W

48 | Panasonic ERJ-2RKF49R9X R26, R27, R33 Resistor, SMT, 0402, 49.9 Q, 1%, 1/16W

49 | Panasonic ERJ-3GSYJ100 R78 Resistor, SMT, 0603, 5%, 1/10W, 10

50 | Vishay CRCWO08051002F R31, R34, R35 Resistor, SMT, 0805, thick film, 1%, 1/8W, 10.0K

51 | Panasonic ERJ-6RQF5R1V R13 Resistor, SMT, 0805, 1%, 1/8W, 5.1 Q

52 | Panasonic ERJ-1GEOROOC EP1, EP4 Resistor, SMT, 0201, thick film, 0 Q, 5%,0 Q Jumper, 1/20W

53 | AFE5801 AFE5801 DUT1 AFE5801 Analog Front End. Tl supplied.

54 |ITT PTS635SK25SM SwWi1 Switch, SMT, 2P, SPST-NO, 2.5mm Height, MOM,
Industries rectangular, 0.05A, 12V

55 | Keystone 5005 TP1 Testpoint, THU, compact, 0.125LS, 130TL, red
Electronics

56 Keystone 5006 TP2-TP6 Testpoint, THU, compact, 0.125LS, 130TL, black
Electronics

57 | Mini-Circuits | ADTT1-1 T1-T8 RF Transformer 0.03-300 MHz

58 | Mini-Circuits | ADT1-6T T9 RF Transformer wideband, 0.03-125 MHz

59 |PEM KFS2-M2.5 PEM NUTS UNINSTALLED

60 |AMP 531220-2 P6, P9 SHUNT JUMPER 2P0OS
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5

Typical Performance
This chapter provides some typical performance of the AFE5801EVM to assist users to verify their setup.
A typical performance plot of the AFE5801 is shown in Figure 28 with 30dB digital gain setting.

Petformance Data Qutput FFT
= 10.0-
Fey40.00
Figa.7
SFDRS54.63 | dbic ool
THD354.50 | dBec
SNRSE9.69 | dBFS -18.8-
SMRDp54.20 | dBFS
Reference (dEleD.00 -28.8-
Highest Spur (dE% 55,68
enobd 0,68 -308.8-
ENOES 5
Highest SR, Spur (dB)f 52,50 _40.0-
Highest SR Spur Hag 10,00 |
Highest Spur H#g__sﬂ_u | _50.0-
11:18 PM - Wed, Jul 16, 2008 | et
Fundamental Amplivude (d8F5) F1.05 | e
2nd Harmonic Ampiitude (dBFS) D
3rd Harmonic Amplitude (dBFS) F55.68 |
4th Harmoic Amplituds (d8FS) 65,15 | L
Sth Harmonic Amplitude (dBFS) -74.34
-98.

&th Harmanic Amplitude (dFS) [92.97 |
7th Harmonic Amplitude (6BFS)
&th Harmanic Amplitude (deFS) (8547 | —188.
Sth Harmanic Amplitude (dBF5) -63.33 |

Miscellaneous Test Info =higs

-128.
-125.

| | ' ' |
a 1 2 3 4 5 6 7 8 : 4 18 11 12 13 1% 15 16 17 18 19 28

Performance Data Qutput FFT
= 1096.0-
Fsg40.00 i
o
SFDRS 4 .79 dBc i
THDG 7 41 dBc 3600.0-
SHRG 14,
Ralid.14 | dbes ——
SMRDG13.30 | dBFS
Reference (dB)% 0,00 3200.0-
Highest Spur (dB)5 -18.12 3008.0-
enobl 2,06
ENOE 1.92 e
Highest SR Spur (dB)§-16.12 2600.0-
Highest SNR Spur H#5 10,
ighes pur Hitg 1000 SRk
Highest Spur H# 10.00
— 2200.0-
9:22 PM - Wed, Jul 16, 2008 | 2p00. B-|
18808.8-
Fundamental Ampltude (d8Fs) .00 |
2nd Harmonic Amplitude (dBFS) ___g_] 16080~
3rd Harmonic Amplitude (dBFS) 0.00 | 1400 8-
4th Harmenic Amplitude (dBFS) 0.00 |
Sth Harmonic Amplitude [dBFS) D.00 120094
&th Harmanic Amplitude (dEFS) 0.00 | 1ppe. 8-
7th Harmanic Amplitude (dEFS) D.00 i
Bth Harmonic Ampliuds (dBFS) 0.00 | i
9th Harmanic Amplitude (dBFS) 0.00 | 606.08-
Miscellaneous Test Info 480.8-
288.8-
8.8-

' | | | ' | " | ' | " | ' | ' 11
a 588 18088 1588 2808 2588 308808 3508 4800 4508 5080 5508 6808 6508 7808 7508 8192

(b)
Figure 28. Typical Performance of AFE5801. (a) Fixed Gain Mode; (b) Variable Gain Mode
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Appendix A TSW1250 for Evaluating AFE5801

A.1 Introduction
This application report goes through the steps of evaluating the AFE501 using the TSW1250EVM.

A.2  Hardware Setup

usB ; v
Interf ace of — e ~',,-’,r,
TSW1250 : 9

-
B

f +6V supply
TSW1250 - - 'y rae

Bridge : A RO
board . = ‘ o i

UsB 1
Interface ' ks

+5V from
TSW1250

\ 4

| AFE5801

1300
- {3

] ‘ to Filter

Figure 30. Connection of the Instruments
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A3

Launch AFE5801 GUI

From PC click Start Menu—All Programs—Texas Instruments—AFE5801EVM USB SPI—-AFE5801EVM

USB SPI

The GUI may be running if the following screen appears:

L 71 ADC SPI Interface

General Register | TGC Register AFE5801 | Ver 0.1 Build Date: 3{30/2009
PWON Individually | | LVDS DATA [tavert LvDS output | ' Req Offset Subtract EN| () Digital Gain Enable |
L JCHE PR (ICH1 PD LYDS (IEH1 Tnverted |OFFSETCH1| OFFSET CHS| Dig Gain (dB) 1| Dig Gain (d8) 5
chz pD ()cH2 PD LVDS I/ CH2 Inverted ') - e . I g ‘
‘;"3"3 PD (ICH3 PD LYDS ()CH3 Inverted OFFSET cHs | Dig Gain (dB) 2| Dig Gain (d8) 6|
Cenapp (JcHa PO LYDS (cH4 Inverted o ar 0o | 0o - |
'cHS PD (_/CHS PD LYDS (_)CHS Inverted il
= R 1 Dig Gain (dB) 7|
(IcHE PD ()CHE PD LYDS (/CHE Inverted |OFFSETCH3|  OFFSET CH7| b a‘: { 7
(ICHTPD (I CH7 PDLYDS (ICHT Tnverted e #° 54 ' L2
icHa PD TICHB PDLYDS (/CHS Inverted [OFFSETCH4| OFFSETCHE| mﬂ‘uﬂ Dig Gain (48) 8
= o o 00 oo |
") Global PD AN B
_Standby Test Pattern| Custom Patt
" LF Noise Suprass None 1 :j:?D
| Int*/Ext Ref
| Dutput Disable
) Clamp Disable Filter 14MHz | Data Format| Digital HRF
RESET - . CH1_8 HPF EN
] ’..
Mo Self-test | 1
Readout Dis — o
MSB FIRST X
TGC_Reg_EN| E for
Rest ol o

EXIT

AFES8X1EYM : DK

USB is good

In case the GUI is not running, then press the START button of the GUI to run it.

2|

Figure 31. AFE5801EVM GUI - RUN Mode
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<21 T1 ADC SPI Interface START
Fle Edt Operate Tooks window Help

F— BUTTON ’

= — ~
General Register ‘ TG Register | AFE5801 | wer 0.1 Build Date: 3/30j2003
PWDN Individually | | LVDS DATA| [invert LvDS output | {/Reg Offset Subtract EN| (' Digital Gain Enable |
LIoH1 #D ()CH1 PD LYDS (/CHL Inverted ,MJ (OFFSET CHS| Dig Gain (dB) 1| Dig Gain (dB) 5|
CcHzPp ICHZ PD LYDS (IoHZ Inverted Ao e 88 % I oo |
et L JEeac & e orrsetene) | | i Gam (de)2| Dig Gain (4D 61
COcnapp CienapoLvps ()en4 Tnverted ‘o o oo | o |
icHs PD ()CHS PD LVDS ()CHS Inverted . y
izt = 1 y 8 Dig Gain (dB) 3| Dig Gain (dB)
(_)CHE PD ()CHE PD LYDS (_)CHE Inverted ,m ,M g R L
ICHT PD (ICHZ PD LYDS C/CHY Taverted #° 0 — I o _xf
(i cHe PD (_ICHS PD LYDS (_/CHE Inverted |DFFSET CH4| dﬁw Dig Gain (dB) 4| Dig Gain (dB) 8/
= o o [T | oo |
¢ ) Ciivg 2 chan's
I Standby Test Pattern | Custom Patt
"ILF Noise Suprass Nene | '-‘J' o
I Ent*/Ent Ref
__ Output Disable

- < Filter 14MHz | _— Digital HPF
) Clam ble Data Format
RESET l Iy Dia || /CH1_8 HPF EN
HPEK for low ch|

NoSelf-test |
Readout Dis B ot e LS

‘o
VLA Low Power MSB FIRST | S S
’ TGC_Reg_EN LSB First “HPF K for high ¢
Read Only YCA AC Coupling ‘1o

I'V

EXIT

AFES8X1EYM : OK USE is good

| £ > =
Figure 32. AFE5801 EVM GUI - START Button
+ Commands to the AFE5801 GUI:
1. Click Init for TSW1250 to set the proper condition to work with TSW1250EVM.
2. Goto "TGC Register " Tab.
3. Press Variable button to change the mode to Fixed.
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~.%: 71 ADC SPI Interface

General Register  TGC Register

AFE5801

er 0.1 Buid Date: 3/30/2003

AN e )

Fixed Gain .
Coarse gain(dB)

o6

o

Fine Gain{dB)

o |

INTERP_DISABLE

Variable Gain|

‘ Non-Uniform Gain l

| swcor |

Start_Gain (dB)
o

Start_Index
{1250
W

Stop_Index
‘{250

Unifarm_Gain_Slope!
S0

Hold_Gain_Time |
o

Load Reg Yalue

reg_valuel bxt

REG_YALUE
: s o

 TGC_Reg_EN

Read Only

EXIT

|AFESBX1EVM : OK

USB is good

Figure 33. AFE5801EVM GUI - Variable Gain

4. Type 30 and press Write button.
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Launch TSW1250 GUI

~7: T1 ADC SPI Interface

General Register  TGC Register

AFE5801

Ver 0,1 Build Date: 3/30/2008

Read Only

EXIT

o oe| e | =
Fixed Gain Variable Gain .
Load Reg Yalue
Coarse gain(dB) ‘ Non-Uniform Gain i ‘ SYNC OFF I o
30 Reg_value file|
Start_Gain (dB i i I reg_valuel txt
Fine Gain(dE) Btart Do (dB) I:I_qlfurm_ﬁaln_slupe.
‘o ‘o
(T | o /
Start_Index Hold_Gain_Time |
250 o REG_VALUE
4 A —
. F
INTERP_DISABLE Stop_Index L LA [
‘izs0
-/ TGC_Reg EN|

AFESSX1EVM : OK

USB is good

Figure 34. AFE5801EVM GUI - Setting Fixed Gain

At this stage the AFE5801 is ready.

A4

Launch TSW1250 GUI

* Graphics User Interface (GUI)

TSW1250 provides a GUI for users to evaluate the performance of the device. When GUI is started,
the screen of the following figure appears. There are five groups of the GUI:

PR

Toolbar

Message Window

Device Specific Selections
Test Parameters

5. Central Pane and result data

Items 1, 3, and 4 are used to set up test conditions.

Iltems 2 and 5 are test results and status.
For details, see the TSW1250 User's Guide included in the CD.
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Time Frequency
I:I—b Fle Catimen ot Das caplre Oioes TSt Gulins Domain Test Domain Test
Tab Tab
TSW 1250 GUI
TIALC Selection Calurs Daiz Dapay Chanre! wirdaw
* wemes L caree T BT
o — Single Tone FFT
B Unira wavetorn [
ADC Sampiing Rate iFs) Tine Coman Wavefom
2 Vaue Uit
4 b 0 1ot Freauenesy (5 Tre Deman
1.80372 oM My 180 Codes
Max 3950 Codes
FFT Hecord Lenoth (Ns) St Dev 130470 Codes
18324 i Mean Z055.08 Codes
5 Median Zess.00 Codes
S et s 2445.0f Codes
Cohererk [rpu: Fregquency
0 103 200 3000 4000 SI0D 000 THCO DD 900D ICOCG 11303 1000 3003 34300 15000 16394
Display of e
test result
% to-
2 5 0 190 0D M0 <000 SO0 S00D THON GDO 9000 (CDCC 31000 12000 13000 14020 100 153
Sarpes
PER{CreaTE Mepiace ~he P AT DEte WIES 16 FIE V- >Ci052 ConfID D8T8.v- 1514 250 68t AT 1FOrmanon. vk > ISW 125 Ver. 3 FL2-2IusBle Date - 12721, 1sus Syerane zm s AEEY

Figure 35. User Interface: Initial Setup Screen

¢ Test Condition

Perform the steps in the order indicated in the following figure to set the test conditions:

1. Select
AFE5801

TSW 1250 GUI

TLaDC sm./ —

wndow
e W 2 1 2. Enter 40M I = e
/ D DDDDD —
- acResits
e =
2+ SINAD
] o

R
SFDR w/02,3

FFT Record Length {s) il
1638 v

4. Select 16384 |

T

5. Uncheck and then
Check To calculate
coherent Frequency

250, . . de ik Lo , I - A - . TR .
O 1M 2M  aM 4 SM eM  AM  BM S LoM 1M 12M 13M 1M 1SM L6M LM 1M 19M Zom
Frequency (Hz)

Ver 1.04 5-25-2009 Buid Data - 0/27/2008 /232009 3126110 P

744501 Codes

Figure 36. User Interface: Step-by-Step Setup

After completing the five steps indicated, the following figure appears:
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i Device GUI

ent Options  Daka Capture Options  Test Options Header Routing
TIADC Selection Number of bits Capture Data Channel Selection whindow
AFESB01 ~ 12 v Capture Charinel £ » Rectangulsr  w
Time Domain Single Tone FFT
Walue Unit
FET
180 Codes
00
BF 2930 | Codes
) 1324.70 Codes
2055.08 Codes
2055.00 Codes
2445.01 Codes
250
16304 ~
00
Auto Calculation of Frequency
Coherent Input Frequency - Amplitude
- Ditortion
[
75.0 .
k. HD4
HDS
Marker #1
AOC Setup
§ . FFT Length
-100.0- Sample Rate
. Bw Start
BW End
-125.0+, . ' . i} . . ' o « ' . . . ' i . 0 ' ' "
6 1M ZM W 4M SM eM M BM M 10M 1M 12 13M 1aM 1SM 18M i7M teM 1sM 20w
Frequency (Hz)
Ver 1.04 8252009 Buid Date - 08272009 5/23/2005 3:27:25 M
R

Figure 37. User Interface: Frequency Load Value to Signal Generator

Take the ADC Input frequency, and set the frequency of the signal generator to the noted ADC Input
frequency.

Set the Amplitude of the signal generator to -18 to -20 dBm (input amplitude should be between -1dBFS to
-3dbFS)

Set the Frequency of the Clock Generator to 40 MHz.
Set the Amplitude of the Clock Generator to 13 dBm.

i Instrumenk Options  Daka Coplure Options  Test Options - Header Rovting
¥ Texs Insrrunents TSW 1250 GUI
1ADC Selection Humber of bits Capture Data Chanrel Selection Window
AFESI0L v 7 Capture CharnelE  w Rectanguar v
Time Domain Single Tone FFT
Test Parameters Velue | Unit
FET AC Results
ADC Sampling Rate (Fs) e . EXY 180 Codes
40m i BT SINAD 3930 Codes
@ SFDR 1324.70 Codes
ADC Input Frequency (Fc) SFDRw/02,3 2055.08 Codes
2,00439453M THD 2055.00 Cades
ENDB 2445.01 Codes
FFT Record Length (s} T | Time Domain
16304 v Min
Max
St. Dev.
Mean
50.0- Sonal
Auto Calculation of Frequency
Coerent Input Frequency - Amplitude
H Distortion
HDZ
o HD3
Message 5 HDa
TSW1250 Found on COMS7 HOS;
1 vire seriel 120t Framing Marker #1
Frmiare Type =4 . ADCsetup
Firmware Ver= 1.03 , FFT Length
Software Version = 1.04 ol . A
BW Start
BW End
b SO RN TR U O (SOY ORI U CTNUO: SNV (OVRNY: P FRRIOY SO ONTY IO, N N NUP U
O IM M M 4 SM 6 7M BM oM I0M LIM 1ZM $3M LM ISM 16M 1M 18M SM 200
Frequency (Hey
Ver 1.04 8-25-2009 Build Date - 08/27/2003 9f23(2009 3:27:25 PM READY
e

Figure 38. User Interface: Final Setup Screen
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Now the user can select the test channel, select the test type by choosing the Single Tone Tab, or Time
Domain Tab, and begin testing.

+ Single Tone FFT
The Single Tone FFT test is shown in Figure 39. The larger central pane displays the FFT power
spectrum, whereas the calculated statistics are grouped into categories on the right of the screen.

Settings and inputs relevant to the test are entered in drop-down menus or text input boxes on the left
portion of the window.

= Dewice GUI

Fle Instrument Options  Data Capture Options  Test Options  Header Routing
49 o s TSW 1250 GUI
TLADC Selection Number of bits Capture Data Channel Selection Window
AFESOL v 2 & Capture CharnelE & Rectangulr v
Time Domain Single Tane FFT
Test Parameters vale it
FET ac Resus
ADC Samping Rate (Fs) i SR 5893  dBFS
som aF smap 5700  ders
kA SFDR 6028 dic
ADC Input Frequency (Fc) SFDRw/02,3 7591  dBc
2,00439453M THD 6145  dBFS
ENOB 918 bits
FFT Record Length (Ms) 250 Time Domain
16354 v Min 262 Codes
Max 3834 Codes
St.Dev. 204763 Codes
Mean 1260.31 Codes
50.0-] Signal
Auko Calculation of Frequency 200 Mz
Coherent Input Frequency & Amplitude  -1.21  dBFS
B Distortion
HDZ 8585 dBc
o HD3 6028 dBc
Message g HD4 8885  doc
TSW1250 found on COMS? o WO
1 wie setial 12bik framing Marker #1 4441 dBc
Frmware Type =4 ADC Setup
Firmware Ver= 1,03 R L b bl b i i " FFTLength 16384  point:
Software Yersion = 1.04 . e L L e R L L e L sam;:‘:am -t
BWStart 2442 kHz
BW End 20000 MHz
-125.0 (P U (RS S R NP Il BN) S N e L (T
M BM GM WM LM 12M 13M 14M 1SM 16M 1M 1M 1M 2O0M
Frequency (Hz)
Yer 1,04 5-25-2009 Buld Dot - D8/27/200% 91232003 3:30:23 PM READY
—

Figure 39. User Interface: Single FFT Format

« Time Domain

The Time Domain test is shown in Figure 40. The larger central pane displays the raw sampled data
whereas the calculated statistics are grouped into categories on the right of the screen. Settings and
inputs relevant to the test are entered in drop-down menus or text input boxes on the left portion of the
window.
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s Device GUI
| Fie Instrument Options  Data Capture Optians  Test Optians - Header Routing
# s s TSW 1250 GUI
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AFESE0L v 12 % | Capture Charnel £ v Rectanguler v
Time Domain Single Tone FFT
Test Parameters trap Waveforr B veoe | Unkt
Time Domain Waveform Time Domain
ADC sampling Rate (Fs) i 262 Codes
4om Max 3834 Codes
5t pev 126651 Codes
ADC Input Frequency (Fc) Mean 204767 Codes
2,00439453M Medhan 2045.00 Codes
RMS (2404.39 Codes
FET Record Length (Ns)
16384 v
Auto Calculation of
Coherent Input Frequency
| D p 0 D | | | | ]
430 40D 4420 4440 4480 4480 4S00 4520 4540 456D
Overlay
Unsrap Waveforn’
3]
n
I
v
ol e T et D T T P T P o P, VI P PP R R R e PR
B ps-n i b L — L — L e el e
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L T S T T T T i
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Figure 40. User Interface: Time Domain Format

« EXCEL

The raw test sampled data can be saved to a file and processed by EXCEL or some other software.
4000
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=
—

—
—
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A
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Figure 41. Plot of Saved Sample Data
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Appendix B TSW1100 for Evaluating AFE5801

B.1 Introduction
This appendix describes the use of TSW1100 software to analyze data files acquired by logic analyzers.

As mentioned before, coherent sampling is recommended when HP8644s are used. The calculation of
coherent sampling rate and signal frequency can be found in the TSW1100 user manual at following
website:

http://focus.ti.com/docs/toolsw/folders/print/tsw1100.html

Users can set the calculated frequencies for signal generators; acquire ADC data through a logic analyzer;
and save the data as a txt file. Typical data file captured by logic analyzer should be modified to the
following format (i.e., containing only one column):

1981
1615
1292
1046
895

852

927

1113
1394
1737
2110
2477
2798
3044
3196
3237
3162
2978

SLOU257A—-0October 2009—-Revised July 2011 TSW1100 for Evaluating AFE5801 43

Submit Documentation Feedback
Copyright © 2009-2011, Texas Instruments Incorporated


http://www.ti.com
http://focus.ti.com/docs/toolsw/folders/print/tsw1100.html 
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU257A

13 TEXAS
INSTRUMENTS

Introduction www.ti.com

The AFE5801 performance analysis can be done as follows:

» First of all, some header information should be added to the modified logic analyzer data file as per the
following. Example files were included in the TSW1100 software package. Time, sampling rate,
frequency, and 2’s complement should be modified based on your setup. An example data file is listed
below.

TSW1000

2/12/2007 12:38

Bits =12

Sampling Rate =40000000.000
Frequency in =1998291.0156
2s complement =No

Data Format =Decimal

Raw Captured Data:
1981
1615
1292
1046
895
852
927
1113
1394
1737
2110
2477
2798
3044
3196
3237
3162
2978
2702
2358

* The TI chip should be selected as TSW1000 in the interface shown in Figure 42.
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» Finally, users should click Acquire Data button, select the txt file with header information, and see the

analysis results.

Figure 42. TSW1100 Interface

* The 2s complement setting can be changed in the software based on your setting.

TSW1100 also supports to analyze non-coherent sampled data. However some artifacts may be noticed

during analysis. Appropriate FFT window must be applied to the data.

Users could follow the steps described above to get the non-windowed analysis results first as show in
Figure 43(a). After appropriate FFT window applied, the correct analysis results is shown in Figure 43(b).

Note that some DC artifact is noticed in (b).
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Figure 43. Analysis of Non-Coherent Sampled Data.
(a) No window applied; (b) Hanning window applied.
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EVALUATION BOARD/KIT IMPORTANT NOTICE

Texas Instruments (TI) provides the enclosed product(s) under the following conditions:

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION PURPOSES
ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. Persons handling the product(s) must have
electronics training and observe good engineering practice standards. As such, the goods being provided are not intended to be complete
in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including product safety and environmental
measures typically found in end products that incorporate such semiconductor components or circuit boards. This evaluation board/kit does
not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling
(WEEE), FCC, CE or UL, and therefore may not meet the technical requirements of these directives or other related directives.

Should this evaluation board/kit not meet the specifications indicated in the User’'s Guide, the board/kit may be returned within 30 days from
the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY SELLER TO BUYER
AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies Tl from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to take any and all
appropriate precautions with regard to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

Tl currently deals with a variety of customers for products, and therefore our arrangement with the user is not exclusive.

Tl assumes no liability for applications assistance, customer product design, software performance, or infringement of patents or
services described herein.

Please read the User’'s Guide and, specifically, the Warnings and Restrictions notice in the User’s Guide prior to handling the product. This
notice contains important safety information about temperatures and voltages. For additional information on TI’s environmental and/or
safety programs, please contact the TI application engineer or visit www.ti.com/esh.

No license is granted under any patent right or other intellectual property right of Tl covering or relating to any machine, process, or
combination in which such TI products or services might be or are used.

FCC Warning

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION PURPOSES
ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. It generates, uses, and can radiate radio
frequency energy and has not been tested for compliance with the limits of computing devices pursuant to part 15 of FCC rules, which are
designed to provide reasonable protection against radio frequency interference. Operation of this equipment in other environments may
cause interference with radio communications, in which case the user at his own expense will be required to take whatever measures may
be required to correct this interference.

EVM WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the supply voltage range of +5V.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are questions
concerning the input range, please contact a Tl field representative prior to connecting the input power.

Applying loads outside of the specified output range may result in unintended operation and/or possible permanent damage to the EVM.
Please consult the EVM User's Guide prior to connecting any load to the EVM output. If there is uncertainty as to the load specification,
please contact a Tl field representative.

During normal operation, some circuit components may have case temperatures greater than . The EVM is designed to operate properly
with certain components above as long as the input and output ranges are maintained. These components include but are not limited to
linear regulators, switching transistors, pass transistors, and current sense resistors. These types of devices can be identified using the
EVM schematic located in the EVM User's Guide. When placing measurement probes near these devices during operation, please be
aware that these devices may be very warm to the touch.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2009-2011, Texas Instruments Incorporated
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics Wwww.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions  www.ti.com/Iprf
TI E2E Community Home Page e2e.ti.com
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