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The GC5316 is a high density digital upconverter and downconverter. It is optimized for
UMTS, TD-SCDMA and CDMA2000-1X standards. It provides 12 UMTS upconversion
and 12 UMTS downconversion channels. Alternately, the chip can handle 24 CDMA
upconversion and downconversion channels. The GC5316 daughtercard for the GC101
Motherboard provides a means for testing and evaluating this part, using the GC Studio
program for device control.

1 GC5316 Daughtercard and GC101 EVM Setup

To operate the system, simply plug the GC5316 daughtercard into the DIMM socket on the GC101
motherboard, connect the parallel port interface cable to the GC101 and Host Computer (PC), and
connect the power supply to the GC101.

Figure 1. GC101 EVM and GC5316 Daughtercard
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2 GC Studio and the GC5316/GC101 Evaluation Hardware

GC Studio includes a software “plug-in” to control the GC101 motherboard, GC5316 daughtercard and the
GC5316 device. Input data from a text file on the host computer (PC) is loaded into the GC101 input
memory and used to stimulate the GC5316 input ports. Output data from the GC5316 is captured in the
GC101 capture memory and transferred to the host computer. GC Studio configures the GC5316 internal
registers using the interactive GUI.

Several GC Studio projects for the GC5316 are included in the installation. These projects can be used as
the starting point for creating new experiments as desired.

2.1 GC Studio Installation

2.1.1 Required Elements

» GC101 evaluation motherboard, the external 5V power supply for the GC101 and a ECP parallel port
enhanced speed cable.

» GC Studio software, downloaded or provided on a CD
» (GC5316 Rev A daughtercard

e Host Computer (PC) with BIOS supporting ECP mode for LPT1, running Win98 Rel 2, WinME,
Win2000 SP1, WinXP Home or WinXP Professional.

» Administrator Group Privileges

2.1.2 GC Studio Installation Instructions

Locate the “GC Studio_Setup.exe” file on the CD or in the downloaded location on the host computer and
double click on it to install.

2.2 GC Studio Projects

Several projects (sometimes referred to as experiments) are provided for the GC5316 in the GC Studio
release. Users can execute these existing projects and create and save new projects using the GC Studio
GUI interface.

221 Creating a New GC Studio Project for a CDMA Configuration

This project demonstrates the ability of the GC5316 to downconvert channels from a real, parallel input
stream. The input spectrum shows the input image (which is a real signal, which explains the negative
image in the spectrum).

The resampler is turned on, which downshifts the data by F¢/4 (122.88/4 = 30.72). Therefore, Channel O
A&B, which have their NCO's tuned to +.625 are filtering and isolating the signals centered at 30.72
+.625MHz.

* A real CDMA carrier is applied to the GC5316 rxin_a inputs with a simulated sample rate of 61.44
Msps and an IF frequency of 30.72MHz.

e Simulated rxclk to the gc5316 is 122.88MHz

* Receive FIFOs are enabled

* Receive Channel 0 is configured to process the signal

» The resampler is turned on, which downshifts the data by Fg/4 (122.88/4 = 30.72).

» Channel 0 A&B, which have their NCO's tuned to +.625 are filtering and isolating the signals centered
at 30.72 £.625MHz

» The CIC filter is programmed to decimate by 25 using a m=2 comb section configuration. The output
sample rate at the CIC output is 4.9152 MSPS

» The CFIR filter compensates for the droop in the CIC filter, and provides some low pass filtering. It is
configured as a 48 tap filter.

» The 64 tap PFIR provides final symbol shaping and filtering.
e Channel AGC is configured as fixed unity gain
» Baseband data is transmitted and captured using the serial interface at the half rxclk rate.
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6.

Start GC Studio

Click on File > New Project to bring up the following window.

Choose a name for this new project, and click create.

Select GC5316 for the Plugin and click OK.

Using the wizard style interface, setup the GC101 evaluation board, then click next.

"Evaluation Board Setup" Menu allows the user to set up the data source (input and output), pattern
length, capture length, and clock rates and sources. At this point, click the "NEXT" tab to proceed to
the next screen:

x

Evaluation Board Setup
This page will allow you to setup the basic parameters of the GC101 board itself.

Stirnuiiis Memary | Response Memory | Clack And Spne |

—Mode——— Memory Length:

Bankl Skew: i —Sync Source
& Sowce | |300000 =] [+ = L4
~ Bank2 Skew: I@ " Extemal In
Capture
Bank3 Skew: I@ " Cable
Bankd Skew: I@ ™ Daughtercard
—Drata Path

(*' Farce (Immediate]

= Memary to Datghtencard

—External Sync Source

" Digital Input to D aughtercard & OreBosd Oecllatar

" Esternal In To Memory to Daughtercard ' SHA Cormantar

" Input Disconnected

™ Digital Input Cannector

Script to Dvernde EVM Setup:
Mo Scrpt Selected

Browsze... |

Lloge | Back | et I

Figure 2. CDMA - Evaluation Board Setup

Setup the GC5316 I/0 mode selection as shown and click next. In this example, be sure the ADC
clock rate is set to 3/4. Because we are using a receive channel for this experiment, set the Input
Mode and Output Mode boxes to Receive Ports as shown below. We will ignore the Output Clock
Source and leave it also set to TX Clk Out. Ensure that the Output Syncs and Strobes are set to “Rx
Sync Out and PB Data”. Otherwise, the frame strobe for the receive output serial stream will not be
output, and GC Studio will be incapable of deciphering the serial output data from the chip. Click “Next”
to see the Simulated Clock Rates screen.
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# GC5316 1/0 Mode Selection =13ix=l

Output b ode;

IF!eceive Ports 0-7 Active

—ADC Clock Rate: —— — Dutput Clack Source — 7 Dutput Spncs and Strobes
" RuClk * 1 % T Ch Out " Mone - (18 Bit Transmit Output)
& BaClk * 344 " TestChk " TuSync Outand Tx | Flag
" RuClk *1/2 " OutClock+ " Test Sync and &Flag Test
" RuClk * 1744 |7 T«SyncOut0and Interupt Pin
" RuClk * 178 {* Bu Sync Out and PE Data

(]9 Cancel

Figure 3. CDMA - I/O Mode Selection
7. Set the simulated clock rate to 122.88 MHz and click next.

x|
GC5316 Simulated Clock Rates

Pleaze Select the rate at which to simulate the clocks running for the Transmit and Receive
sides of the GCE316.

Simulated Transmit Clock Rate: {122 ag MHz

Simulated Receive Clock Rate: {122 o MHz

Cloze | <Back | Mest>

Figure 4. CDMA - Simulated Clock Rates
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Channel Copying
The GCA31E provides a channel copy feature, This should probably be used later and can
generally be ignored for now.

— Transmit Chanrels
Source Destination

m : Co
=

—FReceive Channslz

Source Destination
P ™ C
[0 = = il

Cloze | <Back | Meuts I

Figure 5. CDMA - Channel Copying

8. Channel Copying will be skipped for now, click Next.

9. Project description can be added to explain the details. Finish the set-up Wizard by clicking the “Finish”
tab on the next screen.

10. Click on the large gc5316 box to display the global control registers.
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Fle Board Execution Parameters Tooks Help

’Ig BCIER-E

,gT:ﬂs

control_bit0 True v
control_bitl False
control_bit11 False
control_bit12 False
control_bit13 False
control_bit14 False
control_bit23 3
control_bit4 True
control_bit56 0
control_bit78 0
control_bitd10 1
imask_comp_pmeter 0
imask_rs_pmeter_1 0
imask_rx_pmeter_2 0
imask_ts_cic 0
imask_tx_pmeter 0
page_v False
page_w
page_x False
page_y 0
page_zp False
rduz_sens_ena False
1x_oneshat True
ek 122.88
slf_tst_ena False
tistate_0 True
tistate_1 True
tiistate_10 True
tristate_2 True
tistate_3 True
tistate_4 True
tiistate_5 True
tristate_6 True
tistate_7 True
tistate_8 True
tiistate_9 True
tst_on False
tst_sel_chan 2
tx_oneshat True
trclk 122.88
control_bt0
Enables feedback of tx_data_out_0to rx_datal
M
I

Figure 6. CDMA — Displaying Global Control Registers

11. Next, double click on the gc5316 block to “push down” one level into the gc5316.
12. Click on the Receive Input Interface block to display and edit the receive input interface registers.
13. Make sure that the "adc_fifo_bypass" is set to FALSE to enable the rxin_a/b/c/d input FIFO circuits.
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@ GC Studio - cdma_test_1 1 =10l x|
Fie Board Execution Parameters Tools Help

[=]

Receive Input Interface

2 ] =+ | H g adc_fifo_bypass  False ~
‘hannel 0 hannel 0 adc_resampler Int32[] Array

=
E

CDMA B EL H %g dde_counter_lsb 10
11| rranamit Receive ddc_counter_msb 0
w Output Input _z%m—’g dde_counter_widt 0
annel 1 Interface Interface nnel 1 nz_pwi_mask 0
g—i@ || Fi Coms | =) rate_sel (]

resampler_decim  True

] —r

AT
T

resampler_ena  True
sseladc_flo 6
ssel_ddc_counter 1

1
B
3
n
=
®

CDMA B

(IR

—Coms | =

. dﬁ B i =

=]
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i == et 0
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i Coms | =)

@

i il =R

adc_fifo_|
‘When asserted, the adc_fifo is bypassed.
Input data is then clocked in directly using
the RXCLK input. The ssel_ddc selection
value will control the location of the
intemally generated sample clock when this
bitis asserted.

1

hannel 10
CDMA B

annel 11

nnel 10

CDMA B

L oms |

(YT

e

[WARNING: W aring: Specyin ovesalgan o s charieln  DDC o st he gains of bt thecharel. Feconmended hat you sl theoveralgains o bt chanrel. -
-Build Completel—

-Loading Program into GC101 and ge5316—

L oad Completel-—

“*Data Updated™

Capture loop has terminated. S

Figure 7. CDMA — Receive Input Interface Registers

14. Next, since the ADC runs at 3/4 the GC5316 clock rate (92.16 MSPS), the resampler needs to be
enabled and coefficients loaded. Enable the resampler and set its parameters by following the picture
below:

F"eceive.lnpul Interface

~adc_fifo_bypas False

(2] adc_rezampler &R | EAET @ )
ddc_counter_lz 10
ddc_counter_rr 0
ddc_counter_w 0
nz_pwi_mazk 0
rate_sel 1}
rezampler_deci True
rezampler_ena  True
zzel_adc fifo 6
zzel_dde_coun 1
zzel_rezamp 0
zzel_rxin 1}
zzel_rsaync_ou 0

Figure 8. CDMA - Receive Input Interface, adc-resampler

15. Click on the "adc_resampler" Array (circled above) and load the following coefficients:

8 SLWUO032-February 2006
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ff Edit Integer List

File:
Yaluez: [Single Column, Inbeger)

158
86
413
332
778
863
3798
5083
=1l
10883
26114
37020
37020
26114
10883
=il
6083
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77a
932
413
86
19

=

=2

Integer Plot

=10f x|

35000

30000

23000

20000

13000

10000

000

-5000

=

ok | Cancel |

Figure 9. CDMA - Integer Plot

16. Click on "File", then "Load", then navigate on the provided CD for the Filter file named
"cdma_RS_92p16t0122p88.taps". This file contains the coefficients to be used by the resampler.
Select this file. After the file is loaded, the Integer plot should look as shown above. Click on "OK".

17. Click on the upper Receive Channel 1 0 block. Set ddc_duc_ena to True. Make sure that the
cdma_mode is set to True. The "ch_rate_sel" bit needs to be set to 1 to match the ADC rate.

18. Set the freqa to 0.625 (MHz) and fregb to -0.625 in order to tune to the positive and negative side of

the real signal.
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& GC Studio - cdma_test_1 I =10/ x|
e [ —
cdma_mode  True
ch_rate_sel R
ddc_duc_ena True
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= = E Frr L
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L =me
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L. e

R oom s | p=)

=

.
i "
.

()
a%i
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(I}

F (OISR

ch_rate_sel
nnel 9 Tells the DDC what the input clock.

rate is.

(T

Tems —)

CDMA B

T

Welcome to GC Studio A

[acS316 Shdo UsersManua 12-05.05do - erosof word I B |

Figure 10. CDMA — Setting Frequency in Receive Channel Block

19. Double-click on the Receive Channel 0. Select the Delay Adjust and Zero Stuff block. Because the
input sample rate is set to the rxclk rate, set the interpolation rate to 1. The tadj_offset_coarse and
tadj_offset_fine settings allow the user to adjust the delay between various receive channels if desired.
Set both tadj_offset_coarse_a and tadj_offset_coarse b to 1.

10 SLWUO032-February 2006
[Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLWU032

{';‘ TEXAS

INSTRUMENTS
www.ti.com
GC Studio and the GC5316/GC101 Evaluation Hardware
=lofx]

File Board Execution Parameters Tools Help
B Slels R
=

Delay Adjust and Zero Pad

ssel_tadi coarse 0

Delay sseltadifie 0
Adjust cIC Compensat Programma tod_intep_ decim 1
; ing FIR ble FIR —— tad_offset_coarse 1
and Zero Filter . .
Filter Filter tad_offset_coarse 1
Pad tadi_offset_fine_a 0
tad_offset_fine_b 0
Mixer
Serial
AGC Interface

Power
Meter

ssel_tadi_coarse
Selects the sync source for the course time
adjust delay selection.

WARNING: Waring : Speciying overall gain for a single channel in a DDC would affect the gains of both the channels. Recommended that you set the averall gains for both channels. -

-Build Completel—
-Loading Program into GC101 and ge5316—

-Load I

“*Data Updated™

Capture loop has terminated. z]

Figure 11. CDMA — Delay Adjust and Zero Stuff Block

20. Click on the CIC filter block and set the registers as shown in the following panel. The decimation in
the CIC is set to 25x, resulting in a 4.9152Msps CIC output rate (4x chip rate). For this example, all 6
CIC comb stages are set to m=2 (63 decimal = 111111 in binary).
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B wes o

u CIC Fiter
Del 2
elay -t False
Adjust SSHC compensat Programma cic_flush_clear 0
and Zero Filter ing FIR ble FIR ——— | ccfushtest 0
Filter Filter cic_gain_ddc  False
Pad cic_interp_decim 24
cic_m2_enaa 63
cic_m2_enab 0
cicscalea 8
cicscale b 0
ssel_cic 0
Mixer
Serial
AGC Interface

Power
Meter

cic_auto_flush_ds
Disables the automatic flush feature in the
CIC accumuators.

‘elcome to GC Studio B

I]

Figure 12. CDMA — CIC Filter Block

21. Select the CFIR block and set the cfir_gain to 0 (2.00E-18).
22. Next, select the cfir_coeff register setting by clicking on it, and then click on the browse button, to open
the Edit Filter window and fill in the CFIR filter tap weights.
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Figure 13. CDMA — Edit Filter Window

23. To load the provided Filter coefficient file, click on the File tab (circled above) then click "Load", then
navigate on the provided CD for the Filter file named "CDMA_CFIR_4x2x.taps". This file contains the
coefficients to be used by the CIC filter. Select this file. After the file is loaded, the Integer plot should
look as shown above. Click on "OK".

24. Select the PFIR block, set the pfir_gain to 1 (2.00E-18).

25. Load the Filter coefficient file by clocking on the File tab (circled above) and by selecting the
“CDMA_PFIR_2x2x.taps” file that can be found on the provided CD.

The following 64 taps are used for the PFIR coefficients (only half are shown in Figure 14).
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Figure 14. CDMA — PFIR Coefficients

Note that these coefficients are only for learning and test purposes and would not
necessarily meet CDMA Receive Specifications.

26. Click on "OK". Select the AGC block and set the registers as shown in Figure 15.

14

SLWUO032—-February 2006
[Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLWU032

{';‘ TEXAS

INSTRUMENTS
www.ti.com
GC Studio and the GC5316/GC101 Evaluation Hardware
@ GC Studio - General_CDMA_Rx =181 x|

File Board Execution Parameters Tools Help
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65000
pelay Compensat Progremma agc._ 65000
Adjust cIc N
>< and Zero Filter ing FIR ble FIR —— ago_cleat True
Pad Filter Filter age_dabove 12
age_dbelow 14
age_dsat 6
agc_dzero 6
age_fresze True
agc_gaina_lsb 4096
agc_gaina_msb 0
agc_gainb_lsb 4096
age_gainb_msb 0
age_max_cnt 8
age_nd 0
agc_thres 100
agc_zero_cnt 8
age_zero_msk 0
gain_mon False
” Serial ssel_gain 0
Interface
Power
Meter
agc_amax
This is the maximum the gaina or the gainb can be adjusted up. The
value programmed is a positive value that is used to generate the
most positive AGC gain adjust. In other words, if 512 is programmed
th;;\zlhe gain maximum will be the programmed gain(AGC_GAINA/B)
\Welcome to GC Studio -
LI

Figure 15. CDMA — AGC Block

The maximum and minimum gains are set to the same value, the agc_freeze and agc_clear are both
set to True for this example. This puts the AGC in unity fixed gain mode. GC Studio will calculate the
required values for the agc_gaina_msb and the agc_gaina_Isb registers after the experiment is
executed.

27. Select the Serial Interface block and set the parameters as indicated. Since the overall decimation is
50, and the maximum number of bits on the serial output is 18 (set value to 17), the output clock rate is
set to the input clock divided by 2 (program a value of 1 in the register).
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File Board Execution Parameters Tools Help

news Po =

Delay Compensat Programma
Adjust c1c ing FIR ble FIR |—
and Zero Filter g s

pad Filter Filter

Mixer

=101

-

Serial Interface.

Serial
Interface

Power
Meter

pser_recy_fpn

When set, 4 pins are used for | and 4 pins
for 0in UMTS mode. When cleared, 2 pins
are used for | and 2 pins for 0. This s used
in combination with the pser_tecy_alt it
When this bitis set it would be sef in 2
adjacent DDC channels; one would aiso set
the pser_recy_ak bit. This wil cause the |
channelTo be seriakzed on 4 pins and the 0
chanelto be serialized on the adjacent
channels 4 pins.

[Welcome to GC Studio A

I

Figure 16. CDMA — Serial Interface Block

28. After verifying the values for the serial interface, click the arrow circled shown above to pop up one
level in the GC5316 hierarchy.

29. Receive Channel 0 has now been configured to process:
— a CDMA signal at 122.88Msps with a 30.72MHz IF mixer/nco block shifts the signal to DC
— CIC block decimates by 25x to 4.9152Msps

— 48 tap CFIR compensates for the CIC droop, filters and decimates the signal to 2.4576 MSPS
— 64 tap PFIR filters the signal

— Channel AGC is set to a fixed gain of unit
— Serial interface is used to output the baseband signal at serial output clock of 61.44 MHz

16
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30. Input data presented to the GC5316 device comes from text format data files. Two input file icons can
be seen in the block diagram to the left of the Input Interface block. Click on the top icon, shown in
Figure 17.

 GC Studio - cdma_test_1 =lolx|

E [Receive Channel 0
E hannel 0 |||| T!ml o =)
é CDMA B { | CDMA B % A —'I
Transmit Receive ||| ddemux_sela 0
7] Sutput | [T E2) doemasolb 0
é hannel 1 Interface Interface nnel 1 % :'x “6552255
g mpu_ram_read  False
B e =55
hannel 2 g Brel 2 overal_gainb 0
com 5 —Coms | B g nddale Trs
= e
= > e ams 1 2
= - =
El | 2B % Coms | H= B
E =il - =
= 5 d % T SN
S B =
5 Cams | =
E g - =
E d e Lo s | =)
E | nm
= e comas |}
e — o
‘When set this tums on the DUC or DDC.
é‘ el 9 ,g i When unset, the clocks to tis block are
CDMA B § [ comas |—»p turned of.
E %-D—’
= Toms 1—
F Lome
‘:/BAHNIEIE::WM  Specifying overall gain for a single channel in a DDC would affect the gains of both the channels. Recommended that you set the overall gains for both channels. a
uild Completel---
--Loading Program into GC101 and gc5316--
-—Load Complete!-—
"“Data Updated™
Capture loop has terminated. z]

Figure 17. CDMA - Input Interface Block

31. The upper file icon is connected to the rxin_a input port, and the lower is connected to the rxin_b input
port. For this demonstration, load the file pattern from file "parallel_in.gcin", located on the provided
CD. Click "OK".
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32. Next, click on the icon circled in Figure 18 for the graphical display settings.
& GC Studio - WCDMA_test_2 (ol x|
File Board Execution Parameters Tools Help N
2o (=)
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é e il Transmit Receive ddz;m;i;:::aa llme
é A ] | output Input ddemus_sel b 0

nnel 1 Interface Interface nnel 1 freqa 19.2
é CDMA B == freqb 0

] mpu_ram_read False

overal_gaina 0
overal_gainb 0
md_disable  True
tst_sel_block 0

(YT
]

Tt

CDMA B

] —

=" i} 2 B[
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=
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~
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nel 11 cdma_mode
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Welcome to GC Studio A

Figure 18. Graphical Display Settings
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33. Click the Add New Data Source button circled in Figure 19.

& GC Studio Graph

=loix

GC Studio Graph

Giraph Title:.

| GE Studio Graph
Plot Type:

|Time Real

7 s Nomalization Add Mew )
" hlone Data Source
(" quaﬁzqﬁy_lﬂ.ﬂﬂ 3 [ %in e
' Namilize By Maimum Auta Soals |
Rerformance hetrics:
Remayve Add Néw 5
Eerfotmatice Metric Perfarmance kMetric : o 40

Figure 19. CDMA — Add New Data Source

34. In the Choose Source panel, select Receive Output Port A, and click "OK".

| & choosesource S a1 5

Receve Input Part 0

Feceive Input Port 1

Receive Output Port 4 10
Receive Output Part B 0
Receive Output Fart A1
Receve Dutput Part B 1
Receive Dutput Part & 2
Receive Dutput Part B 2
Receive Output Part & 3
Receive Output Part B 3
Feceive Dutput Part A 4
Receive Qutput Port B 4
Receive Dutput Part &4 5
Receive Output Paort B 5
Receive Dutput Part A& &
Receive Output Port B B ;[

Ok Cancel

Figure 20. CDMA — Choose Source Panel

35. In the graph panel, set the Plot Type to Spectral Magnitude, and check Logarithmic.

36. Next, copy the settings from Receive Channel 0 to Receive Channel 7, to match the delays for the
capture, by going to Parameters, and selecting the channel copying option. Channel 7 should turn
green as shown in Figure 21.

37. On the GC Studio panel, click the Build and Load buttons shown in Figure 21. This will execute the
experiment.
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Interface
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/ARNING::Warning : Specilying overal gain for a single channel in a DDC would affect the gains of both the channels. Recommended that you set the overall gains for both channels.
Completel—

mpu_tam_read  False
overal_gaina 0
oveial gainb 0
nd_disable True
tstselblock 0

ddc_duc_ena
‘When set this tumns on the DUC or DDC.
‘When l:;'md the clocks to this block are

Figure 21. CDMA - Build and Load Buttons
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38. The graph window will be automatically updated with the results shown in Figure 22.

& GC studio Graph o

S [=53

HBBBiVE-@ut’pu’t Port AD

Graph Tite:
| GE Studio Graph
Plot Type: a0-
|Spectla| M agnitude j
Fintiiland Add New :
¥ Mone Data Source o
) omsisstd Iv Logarithmic: i
o i > : S :
i Mormalize By M aximum Auto Scale | =0
Performance Metics: 4
a0
20
10
Hemaye Add Mew
Ferfarmance ietio: Performance ketric A0 s oo o5 1.0

Figure 22. CDMA — Graph Window
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39. On the GC Studio panel, click on the stop button, shown circled in Figure 23, to stop the experiment,
then select File -> Save Project to save this project.

& GC Studio - GC5018_UMTS153p6_EX

File: Board Execution Parameters Tools Help

sel= ®@ =

Figure 23. CDMA - Stop Experiment and Save Project

40. Close the GC Studio Graph Window.

41. The raw response memory can be captured in a text format by selecting "Options..." in the Tools >
window. Select the Debug tab, then select the "Dump Contents of Response Memory" option. Enter a
file name for the data to be written to.

& GC Studio - UMTS_EX

File Board Execution Parameters | Tools Help

e N | Script Editor
M | ! Stream Cropping Tool

Expork Device Programming File,. .

Mew Graph

opkions, ..

Figure 24. CDMA - Tools -> Options Window

il

Envirarment  Debug | EVh Eonnectinnl

[T Use sltermate Stimulus Memony Image: |

[" Dump Contents of Stimulus Memary: |

[ Use slteinate Device Programming 5cript: I

LLLEE

[ Save Device Programming S cript: I

V¥ Dump Contents of Response Memarn: iE:\Documenls and Settingsa08701 285y Doe. [l

[ Process Altermate Response Image File: |

QK. Cancel J/
o

Figure 25. CDMA - Capturing Raw Response Memory in Text Format

For this file to be generated, you must run the experiment after making this change.

The format of the file is hexadecimal, with the 32 bit response memory as the first 8 characters, a
space, and then a single character for the other 4 special bits {sp7, sp6, sp5, syncout+} as shown
below.
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00000000
00000000
00000000
00000000
00000000
00000000
00045000
00045000
00045000
00045000

OO O0OONMNNMNOOOO

2.2.2 Creating a New GC Studio Project for a TD-SCDMA Transmit Configuration

» Eight Real baseband TD-SCDMA signals are applied to the GC5316 inputs with an input rate of 1x
(1.28 MSPS)

» Simulated txclk to the GC5316 is 81.92MHz (64x)
» The PFIR interpolates by two, and is configured for 63 taps
e The CFIR interpolates by two, and is configured for 31 taps

» The CIC filter is programmed to interpolate by 16, and uses 6. The output sample rate at the CIC
output is 81.92 MSPS.

» The NCOs and Mixers are set to eight different IFs

Eight outputs from four channels are MUXed on the output bus

Start GC Studio

Click on File > New Project to bring up the following window.

Choose a name for this new project, and click create.

Select GC5316 for the Plugin and click OK.

Using the wizard style interface, setup the GC101 evaluation board, then click next.
Setup the GC5316 1/0O mode selection as shown and click next.

In this example, be sure the ADC clock rate is set to 1. Because we are using the transmit channels for
this experiment, set the Input Mode and Output Mode boxes to Receive Ports as shown below. We will
ignore the Output Clock Source and leave it also set to TX Clk Out. Click “Next” to see the Simulated
Clock Rates screen.

ok wbdhE
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# GC5316 1/0 Mode Selection =10f x|

Input Mode;

Tranzmit Paorts 0-11 &

Output Mode:

Tranzmit Ports 0 and 1 Active

ADC Clock Rate: —— 1 Dutput Clock Source — 1 Dutput Spncs and Strobes
+ RuClk 1 &+ T Clk Out + MNone - (18 Bit Transmit Output)
" Rl 344 " TestClk " TuSpnc Out and Tx | Flag
 RsClk * 142 " DutClocks+ " Tést Spnc and AFlag Test
 RsClk 144 £ T# Sypnc Dut 0 and Interupt Pin
" BiClk*1./8 " R Sync Out and PR Data

ak Cancel
Figure 26. TD-SCDMA - I/O Mode Selection
7. Set the simulated clock rate to 81.92 MHz and click next.
# simulated Clock Rates _ |0} =l
Simulated Transmit Clock Rate: WM
Simulated Receive Clock Rate: o1 92 MH =
Ok, Cancel

Figure 27. TD-SCDMA - Simulated Clock Rates

8. Channel Copying will be skipped for now, click Next.
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x|
Channel Copying

The GCA31E provides a channel copy feature, This should probably be used later and can
generally be ignored for now.

— Transmit Chanrels
Source Destination
Co
=

—FReceive Channslz

Source Destination
C
T o

Cloze | <Back | Meuts I

Figure 28. TD-SCDMA - Channel Copying

9. Finish the set-up Wizard as explained in the previous example.
10. Click on the large gc5316 box to display the global control registers.
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=lolx|
File Board Execution Parameters Tools Help
B mes @
‘E\ 9c5316
control_bit0 True !
control_bit1 False
control_bit11  False
control_bit12  False
control_bit13  False
control_bit14  False
control_bit23 3
control_bitd  True
control_bit56 0
control_bit78 0
control_bit310 1
imask_comp_pi 0
imask_rx_pmete 0
imask_rx_pmete 0
imask_tx_cic 0
imask_tx_pmete 0
page_v False
page_w 0
page_x False
page_y 0
page_zp False
rduz_sens_ena False
x_oneshot  True
ek 81.92
slf_tst_ena False
tristate_0 True
tiistate_1 True
tristate_10 True
tristate_2 True
tristate_3 True
tiistate_4 True
tristate_5 True
tristate_6 True
tristate_7 True
tristate_8 True
tristate_9 True
tst_on False
tst_sel_chan 0
tx_oneshot  True
trclk 81.92
‘control_bi0
Enables feedback of tx_data_out_0to
_datal
‘Welcome to GC Studio -
=

Figure 29. TD-SCDMA - Displaying Global Control Registers

11. Next, double click on the gc5316 block to “push down” one level into the gc5316.

12. Click on the Input File block (in blue), then load the file parameters by clicking to the field on the right
(in red). Load the input files at zero IF.
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& GC Studio - gc5316_tdscdmatx_64
File Board Execution Parameters Tools Help

=10l x|

[]

[| Transmit
1{ Output
Interface

=

=)
P

0

=

é COMA B

CDMA B}

nnel 0

Receive |||

Input
Interface

Coms | =
=

hannel 1

E—

CDMA B H

A
nnel 2

CDMA B H

i e
nnel 3

CDMA B H

. =

CDMA B H
2 =

nnel 7

T

W W m m

Transmit Input Port A 0
Save ToFile f

Load From File
Load this file now and whenever the

project starts up.

Welcome to GC Studio A

1]

Figure 30. TD-SCDMA - Input File Block

13. Click on the upper Transmit Channel O block. Set ddc_duc_ena to True. Make sure that the

cdma_mode is set to True.

14. Set the frega to 9 (MHz) and fregb to -1. Since this example explains 8-channel output, NCO
frequencies need to be set in channels 0-3. Also, since all eight channels will be summed on the same

output, make sure that “sumchn_sel_a” and “sumchn_sel_b” of all four channels (0-3) is set to same

output port, in this case to 1.
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& GC Studio - gc5316_tdscdmatx_64 =10l x|
File Board Execution Parameters Tools Help
E
[=] Transmit Channel 0
nnel O ddc_duc_ena :::: =
Transmit Receive s @_' ::x -1

I [T,
Iéi :
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=
=

CDMA B
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Welcome to GC Studio

=

iy

Input
Interface

nnel 1

nnel 2

i =
nnel 3

A |

nnel 7

L

mpu_ram_read False
overal_gaina 0
overal_gainb 0
sumchn_sela 1
sumchn_sel b 1
tst_sel_block 0

cdma_mode
‘When asserted the block is in
CDMA2000 mode.

Figure 31. TD-SCDMA - Transmit Channel Block

15. Double-click on the Transmit Channel 0. The serial interface number of input bits should be set to 16
(“serp_tran_bits” = 15).

28
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& GC Studio - gc5316_tdscdmatx_64

File Board Execution Parameters Tooks Help

[
-

=10lx|

Serial Interface
Serial
—

Gain
Interface

False
serp_tian_bits 15
serp_tian_ckdi 1
serp_tran_fsdel 0
serp_tran_fsinv 32
ssel serial 0

Round

Power
Meter

Pilot
Insertion

P compenzes
Filter Filter Filter Adjust

Mixer

serp_tran_4pn

Selects 2 pin mode when cleared, 4
pin mode when set.

Welcome to GC Studio

Figure 32. TD-SCDMA — Transmit Channel 0
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16. Next, set the value for the input gain.
@ GC Studio - gc5316_tdscdmatx_64 =10l x|
File Board Execution Parameters Tools Help
[ -]
[#] - ]
gainfora 7800
. gainforb 7800
I::errlfa;e Gatin —  Round ssel_gain 0

Power
Pilot Meter
Insertion
Programma Compensat . pelay
— ble FIR ing FIR Filter PO
Filter Filter 3

Mixer

welcome to GC Studio

gainfora

This is the unsigned gain that is
multiplied with the A input signal. The
gain m\liplg is calculated as gainfora
(15:01/8192.

Figure 33. TD-SCDMA - Input Gain Setting

Notice the Pilot insertion is available for CDMA application. The Power Meter is provided but will not be
used in this example.

17. Select the PFIR block and set the cfir_gain to 0 (2.00E-19).
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@ GC Studio - gc5316_tdscdmatx_64 =101 x|
Fle Board Execution Parameters Tools Help
E [Programmable FIR Filter
crastarttap_pfir 0
: pfir_coeff Int32[] Array
| serim Gain — ) Rouna FOETI o
Interface symmetric_pfir False
Power
Pilot Meter
Insertion
Programma Compensat
— o ble FIn ing FIR . iItc AT1 Yo
Filter Filter rorer Jus
pfir_gain
This is the gain for the PFIR. The
range is from 2e-19 to 2e-12 for the
receive PFIR. 000" = 2e-13 and
“111" = 2e-12) For the transmit PFIR
however, only the LSB of the word is
used and it selects either 2e-18 when
0 or 2617 when 1",
Welcome to GC Studio -
I]
Figure 34. TD-SCDMA - PFIR Block
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18. Next, select the pfir_coeff register setting by clicking on it, and then click on the browse button, to
open the Edit Filter window and fill in the PFIR filter tap weights.

First Half of the PFIR Taps Shown

% Edit Integer Lisk
Eile
Yalues: [Single Column, Integer]

El]
4R

i

1208

100k

g0k

B0k

40K

20k

-20K

Integer Plot

=101 x|

20

30

40

a0 (i1

ak. | Cancel

Figure 35. TD-SCDMA — pfir_coeff Register Setting
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19. Select the CFIR block next, set the cfir_gain to 0 (2.00E-18).

@ GC Studio - gc5316_tdscdmatx_64
Fle Board Execution Parameters Tooks Help

=10l x|

=]

=]

Compensating FIF Fiter

Round

serial .
— Gain
Interface
Pilot
Insertion
Programma Compensat
— ble FIR ing FIR
Filter Filter

CIC
Filter

Power
Meter

Delay

welcome to GC Studio

Adjust

Int32[] Array
r_ 0
crastattap_cfir 0
symmetric_cfic  False

cfir_coeff
This specifies the taps to use for the
CFIR Coefficients

Figure 36. TD-SCDMA — CFIR Block Setting

20. Select the pfir_coeff register, and again select the browse button.
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21. Enter the following 31 taps for the CFIR coefficients.

" Edit Integer List

Eile
Walues: [Single Column, Integer)

-3 ]

Integer Plot

=101 %]

34 &
574
1355 120k

803 I
2187 B

-AE35

57 100K - =
a4E1 L
10335 I

4418 B0k
2617
21358 C

29078 GOk
98373 I
131071 [
98373 Ak

29078 L
21358 - . .
26176 0

4413 Gl
10985 - -
2451 -

857 e —

-4635 I £
2187

a03 20k
1355 B - -
574 I | R [ | I

34

- il =

Q. | Cancel

Figure 37. TD-SCDMA — CFIR Coefficients

22. Next, select the CIC Filter block. Set the interpolation to 16 (“cic_interp_decim” = 15), and the CIC
scale factor to (pre-calculated) value of 12. Please see the datasheet about the formulas to calculate

the CIC Filter scale values (“cic_scale_x").

34

SLWUO032—-February 2006
[Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLWU032

{'f TEXAS
INSTRUMENTS

www.ti.com

GC Studio and the GC5316/GC101 Evaluation Hardware

& GC Studio - gc5316_tdscdmatx_64 -0l x|
File Board Execution Parameters Tools Help

| BCIER-E

Serial Gain Round cic_flush_test 0
Interface

cic_interp_deci 15

cic_m2_ena_a 0
cic_m2_ena_b 0
cic_scalea 12
cic_scale b 12

Power
Meter

Pilot
Insertion

Programma C?mpensat cIc Delay
—— ble FIR ing FIR —— adiuee
Filter Filter J

cic_auto_flush_dis
Disables the automatic flush feature
in the CIC accumulators.

Welcome to GC Studio

Figure 38. TD-SCDMA - CIC Block Filter

The other parameters can be set as default when GC Studio opened.
23. Transmit Channel 0 has now been configured to process:

— A TD-SCDMA signal from the input rate of 1.28Msps with a 0 MHz IF

— The PFIR shapes the signal, and interpolates by two; the output of the PFIR is at 2.56 MSPS

— The CFIR further filters the unwanted interpolation images and filters images outside the band of
interest. The CFIR interpolates by 2; the output of the CFIR is at 5.12 MSPS

— The six-stage CIC filter interpolates by 16, to the final output rate of 81.92 MSPS.

— The NCO is set for the mixing frequency in mixer.

After all four channels are appropriately set, the block diagram should show first four channels as
active (green).

Input data presented to the gc5316 pins comes from text format data files. Two input file icons can be
seen in the block diagram to the far left since the mode is set to CDMA
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24. Click on the top icon, circled as shown in Figure 39, and make sure that the input files are selected.

& GC Studio - gc5316_tdscdmatx_64 =101 x|
File Board Execution Parameters Tools Help
I
E Transmit Channel 0
[T cdma_mode True &
ne. ddc_duc_ena True
Transmit Receive || fregb -1
utpul npu mpu_ram_read  False
= ::::Pf:.:e Intl:egf:ce mnel 1 wpefal_gEina 0
= e
el 2 tst_sel_block. 0
Coms B
el 3
Toms | = 2
nnel 4
S
nnel 5 é
nnel 6
nnel 7
o & =
cdma_mode
nnel 10 ‘When asserted the block is in COMA2000
= [ comaE |—) il
el 11
o LCcmAn —)
|Welcome to GC Studio N
[
Figure 39. TD-SCDMA - Input Files
25. Now, select the data to be shown on the output.
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26. Click the Add New Data Source button circled as shown in Figure 40.

& GC Studio Graph

=loix

GC Studio Graph

Giraph Title:.

| GE Studio Graph

Plot Tupe:

|Time Real (o

T s Mormalization Add Mew
% Mane Data Source
(" Nc_m_'naﬁz_egﬁ}!lﬂ.ﬂﬂ 3: [ %l Sanpies:
' Nomalize By Masimuni Auto Soale |

Perfoimance Metrics:

Hemove Add Nélgh! -1
Ferfatmarce Metria Perfarmance hMetric ; 40

Figure 40. TD-SCDMA — Add New Data Source

27. In the Choose Source panel, select both Transmit Output Port 0, and click OK. Since all eight outputs
are muxed on a single transmit port, this will allow us to see them all displayed.

=10l
e

Tranzmit [hput Part B &
Tranzmit [nput Part & &
Tranzmit [nput Port B B
Transmit [nput Paort & 7
Tranzmit [nput Fart B 7
Tranzmit [hput Part 4 8
Tranzmit Input Part B 8
Tranzmit [nput Port A 3
Transmit [nput Paort B 3
Tranzmit [nput Part 4 10
Tranzmit [nput Part B 10
Tranzmit Input Part A 11
Trangmit Ihput Port B 11
T ranzmit Dutput Port 0
Output Sync Bit 0
Cutput Sunc Bit 1 ;[

Ok Cancel

Figure 41. TD-SCDMA - Choose Source
28. In the graph panel, set the Plot Type to Spectral Magnitude, and check Logarithmic.
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29. On the GC Studio panel, click the Build and Load buttons, circled as shown in Figure 42. The buttons
will turn grey while the project is running.

& GC Studio - gc5316_tdscdmatx_64 =lolx|
File Board Ef®cution ameters Tools Help
|
E Transmit Channel 0
é cdma_mode True v
é\ nnel O ddc_duc_ena True
[ freqa 9
[| Transmit Receive ||| fregb 1
w Output Input mpu_ram_read  False
é anne 1 Interface Interface overall_gaina o
l_gainb 0
i = e
2B T ein s 1
nne. tst_sel_block
ﬁ i s S
nnel 5
) ‘ I nnel 7
ﬁ e com s | =)
nnel 8
nnel 9
= § CDMA B
i cdma_mode
el 10 When asserted the block is in CDMA2000
11
e Coms 1
Welcome to GC Studio -
I-]
Figure 42. TD-SCDMA — Build and Load Buttons
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30. The graph window will be automatically updated with the results as shown in Figure 43.

-iolx

Graph Tile: Transmit Output Port 0
|DUC_OutiGraph

Flot Tupe:
| Spectral Magnitude j
Y s Nomalization Add New

" Mone [rata S ource

_ v Logarithmic:
" Mormalize E}!IU.DD E: F blﬁ_aaﬁné;n;{:es.
+ Mormalize By Maximum ﬁutuiﬁﬁe

Farformance Metrics:

Figure 43. TD-SCDMA — Graph Window Results

31. On the GC Studio panel, click on the stop button, shown circled below, to stop the experiment, then
select File > Save Project to save this project.

& GC Studio - GC5018_UMTS153p6_EX
File Board Execution Parameters Tools  Help

@ ST[lP =

(

Figure 44. TD-SCDMA - Stop and Saving Project
32. Close the GC Studio Graph Window.

2.2.3 Creating a New GC Studio Project for a WCDMA Receive Configuration

This project demonstrates the ability of the GC5316 to downconvert channels from a real, parallel input
stream. The input spectrum shows the input image (which is a real signal, which explains the negative
image in the spectrum).

* One real WCDMA carriers is applied to the GC5316 rxin_a
» Simulated rxclk to the GC5316 is 122.88MHz

* Receive FIFOs are enabled

* Receive Channel 0 is configured to process the signal
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ok wbdE

7.

Channel NCOs tune to an IF of 19.2 MHz
The CIC filter is programmed to decimate by 8. The output sample rate at the CIC output is 15.36Msps

The CFIR filter compensates for the droop in the CIC filter, and provides some low pass filtering. It is
configured as a 32-tap filter. It decimates by 2.

The 64 tap PFIR provides final symbol shaping and filtering.

Channel AGC is configured as fixed unity gain

Baseband data is transmitted and captured using the serial interface at the full rxclk rate.
Start GC Studio

Click on File > New Project to bring up the following window.

Choose a name for this new project, and click create.

Select GC5316 for the Plugin and click OK.

Using the wizard style interface, setup the GC101 evaluation board, then click next.

Setup the GC5316 1/0 mode selection as shown and click next. In this example, be sure the ADC
clock rate is set to 1. Because we are using a Receive channel for this experiment, set the Input Mode
and Output Mode boxes to Transmit Ports as shown below. We will set the Output Clock Source to TX
Clk Out. Ensure that the Output Syncs and Strobes are set to “Rx Sync Out and PB Data”. Click “Next”
to see the Simulated Clock Rates screen.

% GC5316 1/0 Mode Selection _|of x|
Input Mode:

Output Mode:

IFleceive Paorte 0-7 Active

—ADC Clock Rate: —— 1 Output Clock Source — 7 Dutput Spncs and Stobes
& RBallle =1 & T Clie Ot {7 None - [18 Bit Tramsmit O utput]
7 RBaCllc 344 " TestCle " TuSunc Out and T+ | Flag
O RuClke <142 " DitClocks " Test Sync and AFlag Test
" RaClk * 144 {7 TwSync Out 0 and Intermupt Fin
1 {+ A Sync Out and PE Data

()8 Cancel

Figure 45. WCDMA — I/O Mode Selection
Set the simulated clock rate to 122.88 MHz and click next.
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£ GC Studic Wizard

x|
GCH316 Simulated Clock Rates
Pleaze Select the rate at which to zimulate the clocks unning for the Transmit and Feceive
sides of the GCH3T6.
Simulated Transmit Clock Rate: |122_33 MHz
Simulated Receive Clock Rate: [122 a5 MHz
LClaze | <Back | Hexts:
Figure 46. WCDMA - Simulated Clock Rates
8. Channel Copying will be skipped for now, click Next
x
Channel Copying

The GCA31E provides a channel copy feature, This should probably be used later and can
generally be ignored for now.

— Transmit Chanrels

Source Destination

o o

—FReceive Channsls

Saource Diestination

o N o

Cloze | <Back | Meuts I

Figure 47. WCDMA - Channel Copying

9. Finish the set-up Wizard as explained in the previous example.
10. Click on the large gc5316 box to display the global control registers.
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=lofx]

File Board Execution Parameters Tools Help
B &es B
[=]

9c5316

control bit)  True |
contioLbitl  False
contio_bit!1  False
contiol_bit12  False
contiobit13  False
contio_bitl4  False

contiolbit23 3
control_bitd  True
control_bit56 0
control_bit78 0
control_bitd10 1
imask_comp_pi 0
imask_rx_pmete 0
imask_rs_pmete 0
imask_te_cic 0
imask_tx_pmete 0
page_v False
page_w 0
page_x False
pagey

page_zp False

1duz_sens_ena False

n_oneshot  False
nick 122.88
sitstena  False
tristate_0 True

tistate_1 True
tistate 10 True
tistate_2 True
tistate_3 True
istate_4 True
tistate_§ Tiue
tistate_§ Tiue
tristate_7 True
tistate_8 Tiue
tistate_9 Tiue
tst_on False
tst_sel chan 0
tx_oneshot  False
tuck 122.88
control_bi0

Enables feedback of tx_data_out_0to
_detal

‘elcome to GC Studio

=
Figure 48. WCDMA — Global Control Registers
11. Next, double click on the gc5316 block to “push down” one level into the gc5316.
12. Click on the Input Interface block to display and edit the receive input interface registers. Set
adc_fifo_bypass to FALSE to enable the rxin_a/b/c/d input FIFO circuits.
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& GC Studio - gc5316_umtsrcy_20x
File Board Execution Parameters Tools Help

=10l x|

e
al

I
=

Receive Input Interface

adc_fifa_bypas False

annel 0
CDMA B 3

(e

(I R AT
|l ]

|

ddc_counter_ls 0

[| Transmit Receive ddc_counter_w 10
Output Input ddc_counter_w 0
annel 1 Interface Interface nz_pwi_mask 0
CDMA B rate_sel o

resampler_deci False
resampler_ena False
ssel_adc_fifo 0
ssel_ddc_coun 0
ssel_resamp 0
ssel_rxin o
ssel_mxsync_ou 0

CDMA

CDMA

(1)
o
i
=
w
i

[IEY (TN
-u!;u

8
"
=
wn

CDMA

[T

CDMA

o
i

= A ]

8
"
=
o

[}

() [
L]

E

.
.
0

-

B adc_resampler Int32[] Array

adc_fifo_bypass

[ITEYIIIEY ()

—Building Current Project-—-
--Build Complete!--

--Loading Program into GC101 and gc5316--
---Load Complete!---

“Data Updated™

Capture loop has terminated.

‘When asserted, the adc_fifo is
bypassed. Input data is then ...

Figure 49. WCDMA - Input Interface Block

13. Click on the upper Receive Channel 0 block. Set ddc_duc_ena to True. Make sure that the
cdma_mode is set to False, since this example is processing the WCDMA signal.
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14. Click on the area circled by "Load From File", as shown in Figure 50. Load the stimulus file
“TM1_300k_IF19.2_Fupl122.88_1000.GCIN" found on the provided CD. This file will simulate a real
TM1 WCDMA signal at an IF of 19.2 MHz.

& GC Studio - WCDMA_test_2

Eile Board Execution Parameters Tools Help

=lolx|

L]

[Receive Input Part 0

E

iw H

ITTTRTI R TITT| TRATTI]

[T] Transmit
H| output
Interface

B
8
n
=)
~

g

[ H
L)

{is]s
T

B
B
"
=
w

(HEYTIY (FEATANED (IMEYETAEY (AT | |

g

-

(IR
mgn

T
i

n
=)
@

a
I
2
S
AIGHE
-
5

B
B
n
=
ES

TRRTI TR TTT AT
T

o

1 —
1

B
B
n
=
~

a
=]
=2
=

H w| g

B
B
n
=
@

T
T

(GYITNEY (TIGYTONEY (IGTTTY (ARSI

| —

—t

Input
Interface

Receive |||

.

S N

T G - =
——oms | =)

i ==

CDMA B g

| T

Cems | =
nnel S5

%@—é

-t

—Coms | =

. =

—Loms | =]

W W mw m

= -

E— e s Toms |

EF— o —coms )

é- annel 11 %ﬁ Load From File

é CDMA B = {comas | —) Load this file now and whenever the
T =F project starts up.

welcome to GC Studio -

]

Load From File
Save To File

Figure 50. WCDMA - Loading the Stimulus File
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15. Click on the Receive Input Interface section, then make sure that the "resampler_decimate" is set to

"FALSE".

& GC Studio - WCDMA_test_2
Fle Board Execution Parameters Tools Help

=lolx|

@0

Receive Inpul Inteiface

é A ] adc_fifo_bypas False
5 nnel 0 ade_resampler Int32[] Array
= 5 — oo | p= dde_couer s 65535
Transmit Receive ||| ddc_counter_m 65535
é A Output Input g dde_counter_w 0
Interface Interface) nnel 1
= Comn 2 = o
. i 2 B resanpe
g Q—' el 2 ssel_ade_filo 6
g ssel_ddc_coun 0
i — =) sselesamp 0
é 2] F ssel_nin 0
fe) 3 = ssel_msyne_ou 0
E i S B
E E.. . =
E B B Coms 1 2 B
é annel 5 nnel 5
j annel 6
B =
é nnel 7 g
é _ = |
é- nnel 8
é 0
j nnel 9 g
resampler_decim
This tells the PFIR_CHIPS block:
whether or not to decimate by 2 or ...
Welcome to GC Studio A
=

Figure 51. WCDMA - Receive Channel Block
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16. Next, click on Receive Channel 0, and make sure cdma_mode is set to "False". Set the NCO
Frequency (freqa) to 19.2 (MHz). Re-set the "ch_rate_sel" to 0 to guarantee this register gets set
properly. This is shown in Figure 52.

& GC Studio - WCDMA_test_2 =10/ x|
File Board Execution Parameters Tools Help
. |
|
lE\ Receive Channel 0
é g ‘cdma_mode False
5 ch_rate_sel 0
é dd_duc_ens  True
[ Transmit Receive || ddcmus_sel_a 0
é 2] Output. Input T—’g ddemus_sel b 0
= hannel 1 |||[znterface Interface e IETR—o
Ceoms | =
—_— W =) % mpu_tam_read False
e g g—. e overall_gainb 0
nd_disable True
= D i —oms 0B o e —
e G+ =
i e . =]
e G + =
3 2B Coms 1 2 B
hannel 5 nnel S5
" ke e =
| —oms ] =)
é hannel 7 g ; B
3
B E. '
E _— =
‘Q nnel 9 Frequency of Main channel in COMA, UMTS
é E=! (coma s |—)p channnel otherwise.
= %‘3_’
é CD! 3 CDMA B H
E—oms =i Lo
~Building Current Project— —.
-Build Completel—
L oading Program into GC101 and ge5316-
-Load Completel--
““Data Updated™
Capture loop has terminated. EI

Figure 52. WCDMA - Enable Channel 0

17. Double-click on Receive Channel 0 to define the parameters inside the channel. Click on the "Delay

Adjust and Zero Pad" box.
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Since the ADC will run at the DDC rate, “tadj_interp_dec” bit needs to be set to 0, to interpolate by 1
as shown in Figure 53.

& GC Studio - WCDMA_test_2

=10 x|
Fle Board Execution Parameters Tooks Help
| I
m Delay Adiust and Zero Pad
ssel_tad_coarse 0
A[Le'lnfsyt c1e Compensat Programma ssel_tad_fine g
J » ) > ing FIR N ble FIR — d
and Zero Filter
il Filter Filter 0
Pa tad_offset_fine_a 0
tadi_offset_fine b 0
Serial
N N -
AGC Interface
Power
Meter

tadi_offset_coarse_a
This i part of the time delay adiust. This is the
coarse offset and is realy from the wite

an
address n the delay ram. This value affects the A
datain the path if CDMA mode is being used.
Each LSB is one more offset between input to the
course delay block and the output of the course:
block.

Buiking Current Project-—

-Build Completel—

Loading Program into GC101 and ge5316—

Load Completel -

~Data Updated™

Capture loop has terminated z]

Figure 53. WCDMA — Delay Adjust and Zero Stuff Block
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18. The CIC filter decimates by 8, and the CIC shifter gain needs to be scaled as shown (see the formula
in the datasheet):
-l

File Board Execution Parameters Tools Help
| I
m CIC Fiter

N cic_auto_flush_ 0
Delay cic_bypass  False

Adjust cIc Compensat Programma cie fh dlear 0

d 7 Filt ing FIR ble FIR |— cic_flush_test 0
an: ero TIter Filter Filter cic_gain_ddc  False

Pad cic_interp_deci 7

cic_m2_ena_a 0

Mixer
Sserial
AGC Interface

Power
Meter

cic_scale_a
This sets the gain shift at the output
of the A channel CIC. 0400 i no...

|Welcome to GC Studio -

I]

Figure 54. WCDMA - CIC Filter Block
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19. The CFIR is 32 taps long with the coefficients loaded from the file"UMTS_CFIR_32.taps”, which is
located on the provided CD.

& Edit Integer List =10 x|

File
YWalues: [Sinale Column, Integer] |ﬂtEgEl’ Plot

0 -

-1 = N *
143? 120K
314 -
12

127 100k B
1785 B
-2038 A0
-4356 I
8415 B
12483 B0,
18202 B
34045 -
33644 il = =
13107 -

1301 C
33644 S
34045 = 4 *
18202 ., NPT e . s P
12483 b R & ¥
2415 B
-495E 20k + .
3533 - C
1769 C . .
1231 B 815 e s e e e e e e e B ) ) S B ) S A o

212 il 5 10 15 20 25 30

14 =]
(] Cancel

Figure 55. WCDMA - CFIR Block
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20. The PFIR is 64 taps long, decimating by 1. Load coefficients from the file “UMTS_PFIR_64.taps”,
which is located on the provided CD.

# Edit Integer List o ] |
Eile
Yalues: [Single Column, Integer]

151 -
-28 J i e
-159 i

167

g 120K
275
57
285 100k
234 -
142 -
36T : -
154 S0k
362 I
R37 i
153

o848 GOk
271
865
416 40k
314 - .
1274 -
1081 =
q2a8 20K
3E10 [ . .
332 B
-7BE1 B L .

25['4 I T N ' ."I'__'o-'- Y T PR

14236 . .
9577

27926 ke
34876 L
13107 = * *
13107 = 1 1 1 | | |

34576 ] 10 20 a0 40 50 60
27925 =]

Apply | k. Cancel

Figure 56. WCDMA - PFIR Block

Integer Plot

21. Set the gain of PFIR to "1".

Programmable FIR Filker

craztarttap_pfir 0
double_tap ]
pfir_coeff Int32[] Armray _l
pfir_gain 1

Figure 57. WCDMA - Setting PFIR Gain

22. Click on the "AGC" block and set the registers as shown in Figure 58.
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& GC Studio - WCDMA_test_2 =10l

File Board Execution Perameters Tools Help
B Ses =
[=]

AGC

agc_amax 65000
agc_amin 65000
Adjust p— Compensat Programma enTrue
and Zero Filter ing FIR ble FIR (—— | ag dsbove 15
Filter Filter agc_dbelow 15
Pad age_dsat 15
ago_dzero 15
age_freeze True
agc_gaina_lsh 4096
agc_gaina_mst 0
agc_gainb_lsh 4096
i agc_gainb_mst 0
Mixer agc_max_cnt 0
age_md 0
2 4
agc_zeto_cnt 0
age_zero_msk 0
gan_mon  False
ssel_gain 0

Delay

Serial
EES Interface

Power
Meter

age_thres
This is the lieshold that the data *
gainis compared to. This value s ..

‘elcome to GC Studio B

I]

Figure 58. WCDMA — ACG Block

23. Select the Serial Interface block and set the parameters as indicated. Set the number of output bits to
16 (“pser_recv_bits” = 15) as shown in Figure 59. No clock division will be used. After verifying the
values of the serial interface, click the arrow as shown in Figure 60 to pop up one level in the GC5316
hierarchy.
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File Board Execution Parameters Tools Help
B &els &
‘E\ Serial Interface

Mixer

Delay
Adjust
and Zero
Pad

CIC
Filter

Power
Meter

AGC

Compensat
ing FIR
Filter
Serial
Interface

Programma
ble FIR
Filter

psei_tecv_Spin False
psei_tecv_alt  False
pser_recy_bits 15
— pser_tecy_ckd 0
pser_tecy_fsde 0
pser_ecy_fsimBl3
ssel_seial 0

|Welcome to GC Studio A

pser_tecy_fsinvl
Receive seril nterface frame sync
interval in bit clocks.

I]

Figure 59. WCDMA - Serial Interface Block
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& GC Studio - WCDMA_test_2 =100 x|
Fle Board Execution Perameters Tools Help
nels ®o =
- Serial Interface
N~ = in Fals
Delay se als
Adjust cIC Cgmpensat Programma
. ing FIR ble FIR |——
and Zero Filter
Filter Filter
Pad
Mixer
Serial
AGC Interface
Power
Meter
pser_recv_fsnvl
Receive seial nterface frame sync
interval in bit clocks.
[Welcome to GC Studio -
I]

Figure 60. WCDMA — Serial Interface Block

24. Receive Channel 0 has now been configured to process:

— Four WCDMA signals at 122.88 MSPS

— Mixer/nco block shifts the signal to DC

— The CIC block decimates by 8x to 15.36 MSPS

— 32-tap CFIR compensates for the CIC droop, filters and decimates the signal to 7.68 MSPS

— 64-tap PFIR filters the signal

— Channel AGC is set

— Serial interface is used to output the baseband signal at serial output clock of 122.88 MHz
25. Copy the Receive Channel 0 settings to Receive Channel 7 by going to Parameter — GC5316

Channel Copy.

26. Next, click on the icon circled as shown in Figure 61 for the graphical display settings:
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@ GC Studio - WCDMA_test_2 .-Jﬂ.lzl
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Welcome to GC Studio
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=
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CDMA B

B =

= CDMA B

=

CDMA B

e

—

CDMA B

=

nnel 8

T

m W mw

i

cdma_mode  False -
chiatesel 0
ddc_duc_ena True
ddemus_sel_a 0
ddemu_selb 0
freqa 19.2
fiegb 0
mpu_tam_read False
overal_gaina 0
overal_gainb 0
md_disable  True
tst_sel_block 0

cdma_mode
When asserted the block is in
CDMA2000 mode.

27. Click the Add New Data Source button circled shown in Figure 62.

Figure 61. WCDMA - Input Interface Block
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& GC Studio Graph =10 x|
Graph Title: ) GC Studio Graph
| GE Studio Graph
Plot Type:
|Time Rieal ot
Y Awis Normalization Add Mew
N one D'ata Source
i - goarthrg
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Performance Metics:
Hemove Add New 1.
Ferfarmatce Metio Performance Metric . 40

Figure 62. WCDMA — Add New Data Source (1)

28. In the Choose Source panel, select Receive Output Port A 0, and click OK.

=10l

Receve Input Part 0
Feceive Input Port 1

Jutput Part & 0
Receive Output Paort A 1
Receive Output Fart B 1
Receive Dutput Part & 2
Receive Dutput Fart B 2
Receive Dutput Part & 3
Receive Output Part B 3
Receive Dutput Part A 4
Feceive Dutput Part B 4
FReceive Qutput Paort & 5
Receive Dutput Fart B 5
Receive Output Paort & &
Receive Dutput Part B &
Receive Output Port & 7 ;[

Ok Cancel

Figure 63. WCDMA - Choose Source (1)

29. In the graph panel, set the Plot Type to Spectral Magnitude, and check Logarithmic.
30. Again, click on the plot button to open another plot to view the input data.
31. Click the Add New Data Source button circled as shown in Figure 64.
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& GC Studio Graph
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| GC Studio Graph
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g quaﬁzqﬁylu_un - I I Hln 'am!j{qé'
" Normalizz By Masimum AutoSeale |
Perfoimance Metrics:
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Perfarmarce Metio Perfarmance Metic - o 0

100

Figure 64. WCDMA — Add New Source Data (2)

32. In the Choose Source panel, select Receive Input Port 0, and click OK.

| @ choose source S o 5

Beceive Input Fort 0
Receive [nput Port 1
Receive Dutput Part 4 0
Receive Output Paort 4 1
Receve Dutput Fart A 2
Receive Dutput Part A 3
Receive Dutput Paort 4 4
Receive Dutput Part & 5
Receive Output Part & &
Recerve Dutput Part & 7
CQutput Sync Bit 0
Cutput Sy Bit 1
Output Sync Bit 2
Output Sync Bit 3

] Can l;_el

Figure 65. WCDMA — Choose Source (2)

33. On the GC Studio panel, click the Build and Load buttons, circled in Figure 66. This will execute the

experiment.
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Figure 66. WCDMA - Build and Load Buttons

34. The graph window will be automatically updated with the results as shown in Figures 67 and 68.

# GC Studio Graph _ e (=I5
Graph Title: Receive Input Port 0
| GC Studio Graph
Flo Type
| Spectral Magnitude j
Y duis Nomalization Add New
e Nqn'g [ata Source
- - — ¥ Logaithmic:
[ Nwmaﬁz%ﬂ}‘.lﬂ.ﬂﬂ 3 e
" Mormalize By Masimum Autn Seals |
Ferformance Metrics:
Remayve Aidd New
Perfatmarce Metrio: Perfarmance Metric -60 40 20 o S
Figure 67. WCDMA — Receive Input Port 0 Results
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Figure 68. WCDMA — Receive Output Port AO - A3 Results

35. On the GC Studio panel, click on the stop button, shown circled below, to stop the experiment, then
select File » Save Project to save this project.

& GC Studio - GC5018_UMTS153p6_EX
File Board Execution Parameters Tools Help

Figure 69. WCDMA - Stop and File -> Save
36. Close the GC Studio Graph Window.

224 GC5316 Projects included in the GC Studio Release

The following example projects are included in the GC Studio Release
CDMAZ2000 Rx

¢« A real CDMA carrier is applied to the GC5316 rxin_a inputs with a simulated sample rate of 61.44
Msps and an IF frequency of 30.72MHz.

» Simulated rxclk to the GC5316 is 122.88MHz
* Receive FIFOs are enabled
» Receive AGC is set to a constant gain
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Receive Channel 0 is configured to process the signal
The resampler is turned on, which downshifts the data by Fg/4 (122.88/4 = 30.72).

Channel 0 A&B, which have their NCO's tuned to + .625 are filtering and isolating the signals centered
at 30.72 £.625MHz.

The CIC filter is programmed to decimate by 25 using a m=2 comb section configuration. The output
sample rate at the CIC output is 4.9152Msps

The CFIR filter compensates for the droop in the CIC filter, and provides some low pass filtering. It is
configured as a 48 tap filter.

The 64 tap PFIR provides final symbol shaping and filtering.
Channel AGC is configured as fixed unity gain
Baseband data is transmitted and captured using the serial interface at the half rxclk rate

CDMAZ2000 Tx

Each of the transmit channels is fed a typical CDMA baseband signal at approximately 1.2288 MHz
bandwidth.

Simulated rxclk to the GC5316 is 122.88MHz

This project shows a general CDMA transmit case, using 50x total interpolation.
Front Gain is set to 78 dB

First 8 Channels are configured to process 8 CDMA signals

The output of this experiment shows the channels stacked against each other. The frequency spacing
in the stack is 1.25MHz.

The channel that would be just to the left of OMHz has been turned off in order to show the noise
rejection between two channels of the chip.

TD-SCDMA

A 3 carrier TD-SCDMA signal is applied to the GC5316 inputs with a simulated sample rate of
76.8Msps and an IF frequency of 9.6MHz.

Simulated rxclk to the gc5316 is 76.8MHz
Receive FIFOs are enabled
Receive AGC is bypassed

Receive Channel 0 is configured in CDMA mode and therefore processes two TD-SCDMA channels,
referred to as A and B.

A channel mixer/nco shifts the 11.2MHz carrier to DC, the B channel shifts the 8MHz carrier to DC.
The CIC filter is programmed to decimate by 15 using a m=2 comb section configuration. The output
sample rate at the CIC output is 5.12Msps

The CFIR filter compensates for the droop in the CIC filter, and provides some low pass filtering. It is
configured as a 28 tap filter, which is the maximum length that can be computed with rxclk at 76.8MHz
and the CFIR output rate of 5.12Msps.

The 60 tap PFIR provides final symbol shaping and filtering. 60 taps is the maximum length that can
be computed with a 76.8MHz rxclk and 5.12Msps output rate

Channel AGC is configured as fixed unity gain

Baseband data is decimated by 2 in the output interface, and then transmitted and captured using the
serial interface at the full rxclk rate.

GSM

A 24-carrier GSM signal is applied to the GC5316 inputs with a simulated sample rate of 34.6665Msps.
Simulated rxclk to the GC5316 is 69.333MHz

Receive FIFOs are enabled

Receive AGC is bypassed

The DDC channel has a 64-tap PFIR at 4x, 48-tap CFIR at 8x, 32 Decimation ratio for CIC filter. (The
DUC would be similar and would have 63-tap PFIR at 4x, and a 47-tap CFIR at 8x. The CIC ratio is 32,
the CFIR ratio is 2, and the PFIR ratio is 1).

Baseband data is transmitted and captured using the serial interface at the full rxclk rate.

WCDMA
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2.2.5

» Four real WCDMA carriers is applied to the GC5316 rxin_a

» Simulated rxclk to the GC5316 is 122.88MHz

* Receive FIFOs are enabled

* Receive Channels 0-3 are configured to process the signal

» Channel NCOs tune to four different IF frequencies

» The CIC filter is programmed to decimate by 5. The output sample rate at the CIC output is 15.36Msps

» The CFIR filter compensates for the droop in the CIC filter, and provides some low pass filtering. It is
configured as a 20 tap filter.

» The 40 tap PFIR provides final symbol shaping and filtering
* Channel AGC is configured as fixed unity gain
» Baseband data is transmitted and captured using the serial interface at the full rxclk rate.

GC Studio References

For more information on GC Studio, see the GC Studio User’'s Manual included with the software
distribution. GC Studio also contains a powerful scripting language for expert users, see the SCR GC101
Language Reference also included in the software distribution. Selecting Help > User’s Manuals in the GC
Studio menu to these documents.

3 GC5316 Daughtercard Description
3.1 GC5316 Power and Ground Signal Description
 VDUTL1 - 3.3V power from GC101 EVM to the daughtercard
« GND
See the GC101 EVM Manual for the 168 pin connector table. Detailed schematics for the GC5316
daughtercard can be found in Section 3.
3.2 GC5316 Daughtercard Jumpers
3.3V power for the GC5316 daughtercard can be supplied by the GC101 motherboard or an external
power supply. A regulator on the daughtercard can be used to generate the 1.5V core supply voltage or
an external supply can be used.
Jumper W1 — Selects source for GC5316 core 1.5V power
position 1:2 selects an external supply connected to J2 for the 1.5V core supply
position 2:3 selects the regulator on the daughtercard as the 1.5V core supply
Jumper W2 Selects source for GC5316 1/0 3.3V power
position 1:2 selects an external supply connected to J3 for the 3.3V I/O supply
position 2:3 selects the GC101 motherboard as the source for the 3.3V I/O supply
3.3 GCb5316 Daughtercard Power Supplies
The GC5316 core power supply is 1.5V. The daughtercard includes a regulator that can be used to supply
this 1.5V to the GC5316 or an external power supply can be connected at J2.
The GC5316 1/0 power supply is 3.3V, and can be supplied by the GC101 motherboard or an external
power supply connected to J3.
4 Physical Description
This chapter describes the physical characteristics and PCB layout of the GC5316 Daughtercard and lists
the components used on the module.
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4.1

PCB Layout

The board is constructed on a 8-layer, 5.25-inch x 2.7-inch, 0.056-inch thick PCB using FR-4 material.
Figures 70 through 77 show the PCB layout for the daughtercard

Texas Instruments TP4

GC5316 REV A
S/N
EUM TYPE 7

DDB 6449732
PUB 6449733

Gssoee oo

e ® %0

e®
LLLL L LLL]} LLL L LY}

1 TOP SILKSCREEN
Figure 70. Top Layer 1

2

GND PLANE
Figure 71. Ground Plane Layer 2
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Figure 76. Ground Plane Layer 7

Figure 77

. Bottom Layer 8
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4.2

Parts List

Table 5-1 lists the parts used in constructing the GC5316 Daughtercard.

Table 1. Bill of Materials

VALUE | QTY | PARTNUMBER | VENDOR | REF DES NOT INSTALLED
CAPACITORS
47uF, 10V, 10%, Capacitor 1 ECS-T1ADA476R PANASONIC c13
2.2uF, 20V, 10%, Capacitor 1 ECS-T1DX225R PANASONIC c34
10UF, 20V, 10%, Capacitor 3 ECS-T1DX106R PANASONIC C12 C15 C35
1UF, 10V, 10%, Capacitor 1 ECJ-2YBLAL05K PANASONIC cs8
0.1uF, 16V, 10%, Capacitor 3 ECJ-2VB1C104K PANASONIC C3Cl1Cl4
0.1uF, 16V, 10%, Capacitor 18 ECJ-1VB1C104K PANASONIC C1 C2 C4-C8 C10
C48-C57
0.01UF,16V, 10%, Capacitor 13 ECJ-0EF1C103Z PANASONIC C19 C21 C23 C25
C27 C29 C31 C33
C36 C37 C38 C39
C40
0.1uF, 16V, 10%, Capacitor 17 ECJ-0EF1C104Z PANASONIC C16 C17 C18 C20
C22 C24 C26 C28
C30 C32 C41-C47
22pF,50V, 5%, Capacitor ECJ-1VC1H220J PANASONIC c22
10pF,50V, 5%, Capacitor 1 ECJ-0EC1H100D PANASONIC co
RESISTORS
100 ohm resistor, 1/16 W, 1% 3 ERJ-3EKF1000V PANASONIC R62 R118 R119
130 ohm resistor, 1/16 W, 1% 4 ERJ-3EKF1300V PANASONIC R26 R27 R66 R67 R21 R23 R24
10 Ohm Ressistor, 1/16 W, 1% 2 ERJ-3EKF100V PANASONIC R69 R70 R71
0 Ohm Resistor, 1/16 W, 1% 2 ERJ-3GEYOROOV PANASONIC R17 R20
6.81K Ohm Resistor, 1/16 W, 1 ERJ-3EKF6811V PANASONIC R73
1%
30.1K Ohm Resistor, 1/16 W, 1 ERJ-3EKF3011V PANASONIC R25
1%
22.10hm resistor, 1/16 W, 1% ERJ-3EKF22R1V PANASONIC R116 R117
0 Ohm Resistor, 1/16 W, 5% 9C040210R00JLHF YAGEO R18 R19
3
22.10hm resistor, 1/16 W, 1% | 36 ERJ-2RKF22R1V PANASONIC R1-R16 R32-R36
R38-R48 R76 R77
R80 R81
CONNECTORS, HEADERS, SWITCHES, LED'S & TEST POINTS
Red test point 2 5000k KEYSTONE TP1 TP6
Black test point 4 5001k KEYSTONE TP2 TP3 TP4 TP5
CON_2TERM_SCREW 2 KRMZ3 LUMBERG 1233
3POS-HEADER 2 TWS-150-07-L-S SAMTEC W1 W2
ICs
GC53161ZED 1 GC53161ZED TEXAS U1l
INSTRUMENTS
CDCVF2505D 1 CDCVF2505D TEXAS U6
INSTRUMENTS
SN74CBTLV16210GR 2 SN74CBTLV16210 TEXAS U2 U3
GR INSTRUMENTS
SN74CBTLV3253PWR 4 SN74CBTLV3253P TEXAS U4 U8 U9 U10
WR INSTRUMENTS
SN74CBTLV3257PWR 1 SN74CBTLV3257P TEXAS us
WR INSTRUMENTS
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Table 1. Bill of Materials (continued)

VALUE QTY PART NUMBER VENDOR REF DES NOT INSTALLED
SN74LVCO8APWR 1 SN74LVCO8APWR TEXAS u7
INSTRUMENTS
SN74ALVTH16374(DGG) 1 SN74ALVTH16374( TEXAS U1z
DGG) INSTRUMENTS
SN74CBTLV1G125DBVR 2 SN74CBTLV1G125 TEXAS ule U17
DBVR INSTRUMENTS
SN74LVC1G02DBVR 1 SN74LVC1G02DBV TEXAS Uil
R INSTRUMENTS
SN74LVC1G04DBVR 3 SN74LVC1G04DBV TEXAS Ul4 U15 U18
R INSTRUMENTS
TPS75701KTTT 1 TPS75701KTTT TEXAS uU13
INSTRUMENTS

4.3 Schematics
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1 2 3 5 6
SIGIN[0..15
SIGIN[0..15] | (SH 2)
TEST IN BUS (SH 3) [TX_DATA OUT _0_[0..17 et 0 0L
JIA
(SH2) w
168-CONN-AMP-RA-TH RX DATAL [0.15] v BATAT 10,15 +3.3V SN74CBTLV16210 (SH 3) GC5316 BGA
Sty | RDaT i Ll TELGe o s cu 0 17 | B8 MU B 2L DATIOUTO
SIGIN[30] SIGINO 2 +6F 47 tx_data_out_0_16 6_R2 221 6
SIGIN[20] 3 RXDATAI 3 1A1 20E RX_DATAO 15 E4 | data0 15 b dataout 015 _C19__RAOIS R3 22.1_TX DATA OUT 0 15
4 _RX DATAL I2 SIGINI 3 46 RX_DATAO0 0 RX_DATA( 14 C1 —cata’_ _cata_out_3_ B20 _RAOI4 R4 221 TX DATA OUT 0 14
SIGIN[28] —F—RXDATAI 11 1A2 181 RX DATAD 13 Dz | ™-data0_t4 tx_data_out 0_14 —53—7013 TX DATA OUT 0 13
SIGIN[27] SIGIN2 4 45 RX_DATAO 1 rx_data0_13 tx_data_out_0_13 RS 22.1
SIGIN[26] 6 RXDATAII0 1A3 1B2 RX_DATA( 12 E3 | Cdata0 12 b dataout 0 12 D19 _RAOI2 Re 22.1_TX DATA OUT 0 12
7 _RX DATAL O SIGIN3 5 44 RX_DATAO 2 RX_DATAO 11 F4 —cata’_ cala_ouL_d_ C20 _RAOIL R7 22.1_TX DATA OUT 0 11
SIGIN[25] 1A4 1B3 rx_data0_11 tx_data_out_0_11
SIGIN[24] —8 RX DATAL 8 SIGIN4 6 43 RX _DATAO0 3 RX DATAQ 10 D1 | 1\ data0 10 t_data_out 0_10 —bB2! RAOI0 R8 22.1 TX DATA OUT 0 10
SIGIND3] 2 RX DATALT 1A5 1B4 RX_DATA0 O E2 | 0o b e om0 9 |_A22 RACY _R9 221 TX DATA OUT 09
SIGIN[22] |10 RX DATAT 6 SIGINS 7 e 1B5 42 RX_DATAO0 4 RX_DATAO 8 F3 | o data0 8 b dataout 0 8 D20 _RAOS RI0 221 TX DATA OUT 08
SIGIN[21] 11 RX DATAL 5 s 1 RX_DATAQ 7 G4 iata0 7 b data out 07 C21 _RAOT RIl 221 _TX DATA OUT 0 7
SIGIN[20] |12 RX DATAT A GND GND RX_DATA0 6 E1 a0 6 ot 06 _B22 RAO6RI2 221 TX DATA OUT 0 6
13 __RX DATAI 3 SIGING 9 40 RX_DATAO 5 RX_DATAO 5 F2 —cata’_ _out_t_ A23_RAO5 _RI3 221 TX DATA OUT 05
SIGIN[19] 1A7 1B6 rx_data0_5 tx_data_out_0_5
SIGIN[18] —4 RX DATAL 2 SIGINY 10 39| RX DATAO 6 RX DATAQ 4 G3 | | data0 4 tx_data_out 0 4 —o22 RAO4 RI4 22.1 TX DATA OUT 0 4
SIGIN[17] 18 RX DATALT 1A8 1B7 RX_DATAO 3 HA_ | D-ooeos b dataout 03 |_B23 _RAO3 _RI5 221 TX DATA OUT 03
16 ___RX DATAI 0 SIGINS 11 38 RX_DATAO 7 RX_DATAO 2 F1 —catab_ - A24__RAOZ RI6 221 _TX DATA OUT 02
SIGIN[16] 1A9 1B8 rx_data0_2 tx_data_out_0_2
SIGIN[15] —aL — SIGINI> SIGIN9 12 37|  RX DATAO 8 RX DATAQ I G2 | 1\ data0 1 t_data_out 0_1 —D222 RAOL R76 22.1 TX DATA OUT 0 I
SIGINMA 18 SIGINI4 1A10 1B9 RX_DATA0 0 H3 —ata0 0 b data out 00 | _C23 _RAOU_R77 221 _TX DATA OUT 00
14— sicNis SIGIN10 13 36|  RX DATA0 9 rx_data0_ x_data_out_0_
SIGIN[13] —; SIGINTS 1A3 1B10
g:gmﬂﬂ 21 SIGINTI SIGIN11 14 op2 o1 |—351 RX DATAQ 10 o data out 2 17 L_CO_RAOI7
SIGIN[10] gg S{gméo 15 vee o2 341 RX DATAQ lI RX DATAL 15 o1 tx_data_out_2_16 2;0 g:gf RAO[0.17] RAO[0.171> (SH 2)
SIGIN[9] SIGINI2 16 33 RX_DATAOQ 12 rx_data1_15 tx_data_out_2_15
24 SIGINS 2A3 2B3 RX DATAL 14 H2 B9 __RAO3
SIGINI[8] rx_datal_14 tx_data_out_2_14
25 SIGINY 17 32 RX DATAIL I3 J3 C10_RAO4
SIGIN[7] 26 SIGING GND GND RX DATAT 12 Ka rx_data1_13 tx_data_out_2_13 A9 RAOS
SIGIN[6] SIGIN13 18 31 RX_DATAO 13 rx_data1_12 tx_data_out_2_12
SIGING] —27 SIGINS 2A4 2B4 RX_DATAL 11 H1 11 ot 211 D11_RAOG
28 SIGING SIGIN14 19 30 RX_DATAOQ 14 RX DATAL 10 12 caa’_ _cata_out c_ B10_RAO7
SIGIN[4] 2A5 2B5 rx_data1_10 tx_data_out_2_10
29 SIGIN3 RX DATAL O K3 C11_RAOS
SIGIN[3] SIGIN15 20 29 RX_DATAO 15 rx_data1_9 tx_data_out_2_9
30 SIGINZ 2A6 2B6 RX DATAL 8 J1 —cata’_ cata_oul_c_ AT0__RAO9
SIGIN[2] rx_datal1_8 tx_data_out_2_8
31 SIGINI 21 28 RX DATAL 7 4 B11_RAOID
SIGIN[1] 3D SIGINO — 2A7 2B7 —= RX DATAT G rx_datal_7 tx_data_out_2_7
3 K2 AT1_RAOILI
SIGINI[O0] 22 27 rx_datal_6 tx_data_out_2_6
33 £ 278 2B8 —= RX DATAL 5 3 C12_RAOIZ
GND rRi7 (O E3 rx_datal_5 tx_data_out_2_5
34 23 26 RX DATAL 4 Ki B12_RAOI3
CLK+ 35 — 2A9 2B9 —= rx_datal_4 tx_data_out_2_4
0 CLK+ RX DATAI 3 2 A12_RAOI4
CLK- — (SH 4) 24 25 rx_datal_3 tx_data_out 2_3
36 . 21 2A10 2B10 —= RX DATAL 2 M4 D13_RAOIS
GND —=7 Q El syne+ SH 2 RX_DATAL [0..15] RX _DATAL I L1 | *-datal 2 tx_data_out 2 2 —&a3—aor
SYNCIN+ SYNCH (SH 2) RX_DATA1 [0..15 = rx_data1_1 tx_data_out_2_1
38 RX_DATAI 0 M3 B13__RAOD
SYNCIN- —= rx_data1_0 tx_data_out_2_0
39 tests Cl C2
SP1 70 S test5 | (SH 2) 1
opa a1 53 SP2] (SH4) O E6 P3| (SH2) I - o data out 1 17 B4 RCOI7 R3) 221 TX_DATA OUT 1 17
opa 42 : : b dataout 116 _C14__RCOT6_R33 22.1_TX DATA OUT 116
1 SN74CBTLV16210 (SH 3) M2 x data2 15 t data out 1715 D14 RCOI5 R34 22.1 TX DATA OUT 1 15
TX_DATA QUT 0 [0.15 = L T0E —28 14 €1 (G M Cdata2 14 b data_out 1_14 —a13 —KCOM R3S 22.1 TX DATA OUT T 14
TX DATA OUT 0 0 2 . 47 N3 X data2 13 tx data out 1 13 B15 RCOI3 R36 22.1 TX DATA OUT 1 13
1A1 20E N2 | o> Nt out 11> __C15 _RCOI2 R3g 22.1_TX DATA OUT 1 12
1B TX_DATA OUT 0 I 3 46 RX_DATAO 0 P2 catac_ x_data_oul_!_ A16___RCOII_R39 221 _TX DATA OUT 1 11
GND —243 TX_DATA OUT 0 2 4 A2 b 45 RX_DATAO 1 P3 ﬁi‘ﬂaiai‘lé K‘ga:a_ouH_lé B16 RCOI0 R40 22.1 TX DATA OUT L 10
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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 TI 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 Tl application engineer or visit Www.f.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 input voltage range of 4.75 V to 5.25 V and the output voltage range of 4.75 V to 5.25
V.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are
guestions 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 70i%2 C. The EVM is designed to
operate properly with certain components above 70i%2 C 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 © 2006, Texas Instruments Incorporated


http://www.ti.com/esh

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.

TI 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 TI 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 TI 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 TI under the patents or other intellectual property of TI.

Reproduction of 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.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl 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 Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl 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, Tl will not be responsible for any failure to meet such requirements.
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