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This user's guide describes the usage and construction of the TLK10002 evaluation module (EVM)
graphical user interface. This document provides a basic overview of the different portions of the program.
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Figure 1. TLK10002 GUI Screen

WARNING

This equipment is intended for use in a laboratory test environment
only. It generates, uses, and can radiate radio frequency energy
and has not been tested for compliance with the limits of
computing devices pursuant to subpart J of 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 own expense will be required to take
whatever measures may be required to correct this interference.

The Texas Instruments (Tl) TLK10002 SERDES evaluation module (EVM) boards are controlled and
configured using a custom-developed graphical user interface (GUI).

High-level and low-level manipulation of the registers is possible through this GUI as well as a variety of
built-in test modes.

The High-Speed Transmit and Receive portions can sweep through a nested loop of parameter
combinations and both visually and empirically report the results to save time in determining the optimal
combination of settings.
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TLK10002 EVM

Read Me First TLK10002 Device Configuration Low Level Register Configuration BER & Latency Test HS Link Optimizer

The GUI has two ways to test the device: Hig/ L evel Test and Low Level Test. Both of them achieve the same purpose.
1. High Level Test: Uses the high level functions to configure the device during the test.
2. Low Level Test: Directly control the registers of the device during the test.

3. Each configuration at the High Level Test is recored to Mid level register values and through script it can be updated to Low level test.
Any changes in Low level will be reflected in High Level test immediately

4. Macro

Macro is a feature that is included to record the flow of low level functions.

Whenever there is a read or write operation that is executed (Macro in record mode) it gets recorded.

The recorded steps are displayed in the list box.

The recorded macro script is saved as a *.txt file, which can later be opened to run.

The Macro also provides user with options to wait at particular step for specified time, Pop up dialogue after executing an particular step.

5. BER Test, Latency test and HS Link Optimizer are used to test the combination of device setting that will provide optimal performance.
when the High Speed Transmitter is externally looped back to the High Speed Receiver, various combinations of both the transmitter's and
receiver's settings can be selected to compensate for signal loss across the circuit board trace and optical fiber.

[ simulate Communication

| Version : 1.0 | Build date - 12/18/2010

12/28/2010 1:17:48 AM BT - — |

Figure 2. TLK10002EVM GUI Read Me First Window

When the GUI starts, the indicator at the bottom right corner of the window is red and displays Working
while the GUI establishes communication with the USB port of the EVM and sets the default
configurations required for proper operation of both the board and the GUI.
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Figure 3. TLK10002EVM GUI High-Level Device Configuration Window

Configuration of the external control pins of the TLK10002 device through the GUI is performed by setting
the toggle switch located in the central portion of the GUI, where it is grouped under the title External
Control Pin. A TCA6424 12C-to-GPIO device on the board is configured to control the high/low settings of
the device pins from USB data sent to the board from the GUI. It is possible to disable the software control
and rely on manual settings of these signals. Monitoring external status pins is also possible through this
method.

In order to keep the GUI and the device settings on the board synchronized, all reset signals must be
initiated from the GUI through the various buttons. If the Reset button on the board itself is pressed, the
GUI does not realize that the registers were reset and continues to display the previous register values.

Configuration of the TLK10002 register settings is accomplished from the high level Device Configuration
tab of the GUI. All of the settings of the TLK10002 can be modified from various portions of this tab, which
are broken out and grouped into individual windows according to their functions.

When the settings of the GUI do not match the actual register settings of the EVM device, the Require
Update? light glows red, indicating that some setting has changed in the GUI memory and needs to be
sent to the device. When the device settings match the GUI's memory, the Device Configured light glows
green, indicating that the board is configured as displayed in the GUI.

To change the various register settings in the GUI memory to a new value, find the particular parameter
field in the various windows, select the new value, and click the Save button. Failing to click the Save
button causes in the change to be discarded and the current value of the register to be maintained.
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Channela_REFCLK_ SEL o o MDIO CHAMNMNEL_CONTROL_1
0 0 MDIO CHANNEL_CONTROL_1
Channela_CLKOUT_DIV o o MDIO CHANNEL_CONTROL_1
Channela_Tx%_MUX_SEL 1 1 MDIO CHANNEL_CONTROL_1
Channela_R¥_DEMUX_SEL 1 1 MDIO CHANNEL_CONTROL_1
Channela_HS_CH_SYNC_HYSTERESIS 1] o MDIO CHAMNMEL_CONTROL_1
Channela_TX_MODE_SEL 0 0 MDIO CHANNEL_CONTROL_1
Channela_R¥_MODE_SEL u] u] MDIO CHANNEL_CONTROL_1
Channela_POWERDOWN o o MDIO CHANNEL_CONTROL_1
Channeld_HS_PLL_MULT 1101 1101 MDIO HS_SERDES_CONTROL_1
Channels_HS_ENPLL CFGPLL 1 1 MDIO HS_SERDES_CONTROL_1
Channela_HS_VRANGE o 1] MDIO HS_SERDES_CONTROL_1
Channela_HS_LOOP_BANDWIDTH 1 1 MDIO HS_SERDES_CONTROL_1
Channela_HS_RATE_RX 0 0 MDIO HS_SERDES_CONTROL_2
Channela_HS_ENRX 1 1 MDIO HS_SERDES_CONTROL_2
Channela_HS_ENUNSD o 1] MDIO HS_SERDES_CONTROL_2
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Channela_HS_AGCCTRL 1 1 MDIO HS_SERDES_CONTROL_2
Channela_HS_RATE_TX 0 0 MDIO HS_SERDES_CONTROL_2
Channela_HS_ENTX 1 1 MDIO HS_SERDES_CONTROL_2
Channela_HS_SWING 1010 1010 MDIO HS_SERDES_CONTROL_2
Channeld_HS_TWCRF o o MDIO HS_SERDES_CONTROL_3
Channela_HS_H1CDRMODE o 1] MDIO HS_SERDES_CONTROL_3
Channela_HS_EQHLD 0 0 MDIO HS_SERDES_CONTROL_3
Channela_HS_EQLIM 0 0 MDIO HS_SERDES_CONTROL_3
Channela_HS_CDRTHR o o MDIO HS_SERDES_CONTROL_3
Channela_HS_CDRFMULT 10 10 MDIO HS_SERDES_CONTROL_3
Channeld_HS_EQPRE 11 11 MDIO HS_SERDES_CONTROL_3 ‘
Channela_HS_ENTRACK 1 1 MDIO HS_SERDES_CONTROL_3 v
< >

Figure 4. TLK10002EVM GUI High-Level Device Configuration Review Updates Window

When register values change in memory and the Require Update? light glows red, the changed values

can be reviewed prior to applying the changed values to the TLK10002 device. This is accomplished by
clicking the Review Updates button on the bottom right portion of the GUI window. All the registers that
are selectable are tracked by the GUI in a mid-level array that stores the current and new value for the

register. When even one new value field changes, the Require Update? light glows red.

The new values can also be discarded with the click of the Discard Updates button.
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Figure 5. TLK10002EVM GUI High-Level Device INAP/N Configuration

Selecting the INAOP/N button on the left portion of the Channel A Configuration window opens the
INAOP/N parameters. If changes need to be made to any of these parameters, select the new values, and
click the Save button. To navigate away from the window and return to the Channel A Configuration
window, click the Back button. If changes have been made and not saved, the message box is displayed
to inform the user that changes will be discarded if not saved.
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Figure 6. TLK10002EVM GUI High-Level Device OUTAP/N Configuration

Selecting the OUTAOP/N button on the left portion of the Channel A Configuration window opens the
OUTAOP/N parameters. If changes need to be made to any of these parameters, simply select the new
values and click the Save button. To navigate away from the window and return to the Channel A
Configuration Window, click the Back button. If changes have been made and not saved, the message
box is displayed to inform the user that changes will be discarded if not saved.
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Figure 7. TLK10002EVM GUI High-Level Device HSTXAP/N Configuration

Selecting the HSTXAP/N button on the right portion of the Channel A Configuration window opens the
HSTXAP/N parameters. If changes need to be made to any of these parameters, select the new values,
and click the Save button. To navigate away from the window and return to the Channel A Configuration
window, click the Back button. If changes have been made and not saved, the message box is displayed
to inform the user that changes will be discarded if not saved.
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Figure 8. TLK10002EVM GUI High-Level Device HSRXAP/N Configuration

Selecting the HSRXAP/N button on the right portion of the Channel A Configuration window open the
HSRXAP/N parameters. If changes need to be made to any of these parameters, select the new values,
and click the Save button. To navigate away from the window and return to the Channel A Configuration
window, click the Back button. If changes have been made and not saved, and message box is displayed
to inform the user that changes will be discarded if not saved.
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Figure 9. TLK10002EVM GUI High-Level Device Clock and Rate Configuration

Selecting the Clock Rate button on the bottom portion of the Channel A Configuration window opens the
Clock and Rate parameters. The GUI is designed for easy evaluation of the supported CPRI and OBSAI
standard frequencies as listed in the TLK10002 data sheet. By selecting the high-speed, serial-data rate,
the reference clock frequency, the reference clock source for the lane, and the output clock source and
divider values, all the various register settings are properly configured and stored into memory to await a
device update. If changes need to be made to any of these parameters, select the new values, and click
the Save button. To navigate away from the window and return to the Channel A Configuration window,
click the Back button. If changes have been made and not saved, the message box is displayed to inform
the user that changes will be discarded if not saved.

If other frequencies need to be tested, manual setting of the various clock and rate parameter register
settings must be performed.
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® TEXAS INSTRUMENTS

Apply Channel A o
Settings to Channel B

Device Configured ) Require Update? .

TLK10002 EVM

Read Me First TLK10002 Device Configuration Low Level Register Configuration BER & Latency Test
External Controf Pin
CHANNEL A CHANNEL B LOSA Status LOSB Status
Software Control (#)
12C
- LOW/HIGH
Lane Alignment !
PDTRXA_N )
PDTRXB_N -
PRESEN @
Reflected Lane Status )
Lane 0 v @ Enable LS side Decode Errors REFCLKA_SEL Casd
Slave Channel Sync Hysteresis () Enable L5Channel Sync Status REFCLKB_SEL o
Ethernet Standards v (®) Enable L5 LOS Status L5_OK_IN_A Y
i .
Min Align Chavacz:er Distance in Slave @ Enable LS PLL Lock Status LS_OK_IN_B =Y
v —
O Force Lane Realignment In Lane JC_POWERDOWN iy
8b/10b Error Rate Checking Threshold Alignment Master Y
T UkOKF<tlemor B JC_REF_SEL
Link OK if < 1 eror b7 (O Force Lane Realignment In ,
Link Status Monitor JC_MODE_SEL g ]
IC_AUX_SEL -
8b/10b Error Rate Checking Timer
j 65535
0 FFFF 12C Status

12C_IC_PLL_LOCK

12C_L5_OK_OUT_B

12C_L5_OK_OUT_A
12C_PRBS_PASS
12C_LOSB

12C_LOSA

Version : 1.0 | Build date - 12/18/2010 [

12/28/2010 1:27:38 AM

=13

HS Link Optimizer

Board Settings

Power Down Mode ()

§  MainReset
o

Reset TLK10002
- Device

Reset TLK10002

Reset TLK10002
TXFIFO

Reset TLK10002
RXFIFO

Reset JC_PLL

&  Load Config
Save config
&  Load Script
I Discard Updates
o"\:{/‘ Review Updates

A" Apply Updates

Figure 10. TLK10002EVM GUI High-Level Device Lane Alignment Configuration

Selecting the Lane Alignment button on the bottom portion of the Channel A Configuration window opens
the Lane Alignment parameters. If changes need to be made to any of these parameters, select the new
values and click the Save button. To navigate away from the window and return to the Channel A
Configuration window, click the Back button. If changes have been made and not saved, the message box
is displayed to inform the user that changes will be discarded if not saved.
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B 1LK10002 GUI =]

TLK10002 EVM

Read Me First TLK10002 Device Configuration Low Level Register Configuration BER & Latency Test HS Link Optimizer
External GControl Pin
CHANKEL A CHANNEL B LOSA Status LOSB Status Board Settings
Software Control ()
o Power Down Mode ()
LOWHIGH
LOS Gonfrguration !
FDTRYA_N . ) | J_ Pain Reset
(®Enable Hs_LOS_MAsK (JEnable BER_TIMER_CLK POTRYE_N - S
Enable HS_CH_SYNC Enable LS_PLL_LOCK 1 Reset TLK10002
O _H O _PLLL PRESEN = .*. Device
(Enable HS_INVALID_CODE {JEnable LS_CH_SYNC(LAKE 3) REFCLKA SEL & ]
sse
(JEnable HS_AGCLOCK (JEnable LS_CH_SYNC(LAKE 2) REFCLKB_SEL - .*. DATAPATH
("JEnable HS_AZDONE {JEnable LS_CH_SYNC(LANE 1) L5_CK_TN_A - ] T T—
] Reset Tikionoz
(JEnable HS_PLL_LOCK (JEnable LS_CH_SYNC(LANE 0) L5.0K_N_B Y e THFIFO
(JEnable Hs Los (JEnsble LS_IMVALID_CODE(LANE 3) IC_POWERDOWN -0 § Feset Ticioo:
RXFIFO
(Enable LS_INVALID_CODE(LANE 2) JC_REF_SEL as '} e
(_JEnable LS_INVALID_CODE(LANE 1) 1C_MODE_SEL a2 b Ressticpl
'
(JEnable LS_INVALID_CODE(LANE D) C_aU_SEL =3

(Enable L5 _LOS(LANE 3)

(JEnsble LS_LOSILANE 2) i ‘ @ Loadcorfig

(TJEnable LS_LOS(LANE 1)

12C_JC_PUL_LOCK 3
() Enable L5_LOS(LANE 0) Siihiaidiiia: L ‘ [ saveconfig |
12C_L5_OK_OUT B ® e
|L| &J 12C_LS_OK_QUT_A o ‘ &  Load Script
12C_PRES_PASS ® — e
126 1058 o x Discard Lipdates
12C_L0SA ® TR
‘ &f” Rewiew Updates
Apply Channel A Device Configured Require Update? Refrash =B= a1
Settings to Channel B O . W Rew v . 7‘ ‘ L™ Apply Updates
Version ; 1.0 Build dats - 12/18{2010 12{28(2010 1:28:37 AM READY

Figure 11. TLK10002EVM GUI High-Level Device LOS of Signal Output Configuration

Selecting the LOS Output button on the bottom portion of the Channel A Configuration window opens the
LOS Output parameters. If changes need to be made to any of these parameters, select the new values,
and click the Save button. To navigate away from the window and return to the Channel A Configuration

window, click the Back button. If changes have been made and not saved, the message box is displayed
to inform the user that changes will be discarded if not saved.
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® TEXAS INSTRUMENTS

Read Me First

CHANMNEL A

it Hi

TLK10002 Device Configuration

CHANNEL B

TLK10002 EVM

Low Level Register Configuration

LOSA Status LOSB Status

Channel Operation Mode And Test Pattern

Operation Mode

Transceiver

<_._.
»._._

(OEnable Hs Test Pattern Generation
(OEnable Hs Test Pattern Validation
HS Test Pattern Selection :
PRBS 2°31-1 v
(OEnable LS Test Pattern Generation
(OEnable LS Test Pattern Validation

LS Test Pattern Selection
PRBS 2°31-1 v

(= =l

Settings to Channel B

Apply Channel A

Device Configured ) Require Update? .

| Version : 1.0 Build date - 12/18/2010

BER & Latency Test

Externaf Controf Pin

Software Control (#)

12C

LOW/HIGH
PDTRXA_N
PDTRXB_N
PRESEN
REFCLKA_SEL
REFCLKB_SEL
LS_OK_IN_A
LS_OK_IN_B
JC_POWERDOWN
IJC_REF_SEL
JC_MODE_SEL

000000000 ¢ ¢

IC_AUR_SEL

12C Status

12C_JC_PLL_LOCK
12C_L5_OK_OUT_B
12C_LS_OK_OUT_A

12C_PRBS_PASS
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12C_LOSA
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12/28/2010 1:30:25 AM

HS Link Optimizer

g
2
a
g
H
@
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-
g
5
2
o
g
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=
=
3
a
&

; Main Reset
'

Reset TLK10002
- Device

Reset TLK10002
- DATAPATH

Reset TLK10002
- TXFIFO
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RXFIFO

[
-

Reset JC_PLL

@

il

Load Config

@

Save config
&  Load Script
I Discard Updates
6'\)/’ Review Updates

' Apply Updates

Figure 12. TLK10002EVM GUI High-Level Device Channel Operation and Test Pattern Configuration

Selecting the Test Pattern button on the bottom portion of the Channel A Configuration window opens the

test pattern parameters. If changes need to be made to any of these parameters, select the new values,
and click the Save button. To navigate away from the window and return to the Channel A Configuration

window, click the Back button. If changes have been made and not saved, the message box is displayed
to inform the user that changes will be discarded if not saved.
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W TEXAS INSTRUMENTS

Read Me First

TLK10002 Device Configuration

TLK10002 EVM

Low Level Register Configuration

BER & Latency Test

HS Link

EEX

CHANNEL A

Apply Channel A
Settings to Channel B

CHANNEL B

Channel A Status

) HS_TP_STATUS
) LA_SLAVE_STATUS
) HS_LOS

) HS_AZ_DONE

) HS_AGC_LOCKED

) HS_CHANNEL_SYNC
) HS_ENCODE_INVALID
) HS_DECODE_INVALID
) TX_FIFO_UNDERFLOW
) TX_FIFO_OVERFLOW
) RX_FIFO_UNDERFLOW
) RX_FIFO_OVERFLOW
J RX_LS_OK

) TX_LS_OK

) LS_PLL_LOCK

) HS_PLL_LOCK

@)

Channel A Lane Alignment

¥

LOSA Status

) LAS_LN_ALIGN_FIFO_ERR

LAS_LN_ALIGN_STATE[2:0]

) LAM_ALIGN_SEQ_ST
Jls_Los

@ LAM_INVALID_ENCODE

7
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15
15
15

) LAS_CH_SYNC_STATUS
) LAS_INVALID_DECODE
LAS_CH_SYNC_STATE[2:0]
LAS_LN3_ALIGN_STATE[3:0]
| Las_in2_aLiGn_sTaTe[3:0]
LAS_LN1_ALIGN_STATE[3:0]
| LAS_LNO_ALIGN_STATE[3:0]

Device Configured ) Require Update? .

External Controf Pin

Software Control (#)

Version : 1.0

Board Settings

Power Down Mode (_)

12C
LOW/HIGH
PDTRRA_N @@ _‘_ Main Reset
PDTRYE_N @
= }  ResetTii0002
PRBSEN - -n Device
REFCLKA_SEL e
) Reset TLK10002
REFCLKB_SEL < ' ATAPATH
L5 OKIN_A ot Reset TLK10002
LS_OK_IN_B @@ L] LD
RYFIFO
JC_REF_SEL - ==
IC_MODE_SEL £ b Resetacpu
IC_AUX_SEL ]
12C Status
12C_IC_PLL_LOCK Y [ ssveconfio
2CISOKOUTE @
RCISOKOUTA @ &  LoadScript
12C_PRES_PASS FY
12C_LOSA -
° &5 Review Updates
' Apply Updates
| 12/28/2010 1:21:54 AM | READ!

Figure 13. TLK10002EVM GUI High-Level Device LOSA Status Window

Selecting the LOSA Status tab on the top portion of the Channel A Configuration window opens the LOSA
Status parameters. The values of the various status registers are read when this window is selected and
can be refreshed by clicking the Refresh button at the bottom of the window.
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Figure 14. TLK10002EVM GUI High-Level Device Executed Commands Status Window

When all the settings have been selected and the user is ready to apply the updated values to the
TLK210002 device, clicking the Apply Updates button on the bottom right portion of the GUI window causes

the GUI to write all of the TLK10002 registers per a text file based script. This script can be changed and
loaded by clicking the Load Script button and navigating to the desired file. To set that file as the default

INSTRUMENTS
www.ti.com High-Level Operation of the GUI
& Script
STATUS WiINDOW
T Command | Status Value A
| MDIO WRITE (B,LS_SERDES_CONTROL_1) Success 1115 T
| MDIO WRITE (B,LN3_LS_SERDES_CONTROL_2) Success | DCO4
| MDIO WRITE (B,LN2_LS_SERDES_CONTROL_2) Success DCO4
| MDIO WRITE (B,LN1_LS_SERDES_CONTROL_2) | Success DCO4
| MDIO WRITE (B,LNO_LS_SERDES_CONTROL_2) | Success DCO4
| MDIO WRITE (B,LN3_LS_SERDES_CONTROL_3) | Success 0001
| MDIO WRITE (B,LNZ_LS_SERDES_CONTROL_3) Success 0001
| MDIO WRITE (B,LN1_LS_SERDES_CONTROL_3) Success | 0001
| MDIO WRITE (B,LNO_LS_SERDES_CONTROL_3) Success | 0001
| MDIO WRITE (B,HS_OVERLAY_CONTROL) Success 0900
| MDIO WRITE (B,LS_OVERLAY_CONTROL) | Success 4000
| MDIO WRITE (B,LOOPBACK_TP_CONTROL) | Success 0700 LD
| MDIO WRITE (B,LAS_CONFIG_CONTROL) | Success 03F0
| MDIO WRITE (B,LAS_BER_TIMER_CONTROL) ['Success | FFFF
| WAIT(100) o Success 1
| MDIO WRITE IMM (0E,0008,0) Success | 0008
| MDIO WRITE IMM (0E,0008,1) Success 0008
; WAIT(IO) | Success I
| MDIO READ (A, CHANNEL_STATUS_1) | Success FFFF
| MDIO READ (A,HS_ERROR_COLINTER) | Success | FFFF
| MDIO READ (A,LS_LNO_ERROR_COUNTER) ['Success | FFFF
| MDIO READ (A,L5_LN1_ERROR_COUNTER) Success | FFFF
| MDIO READ (A,L5_LN2_ERROR_COUNTER) Success | FFFF
| MDIO READ (4,L5_LN3_ERROR_COUNTER) Success | FFFF
| MDIO READ (B, CHANNEL_STATUS_1) Success FFFF
| MDIO READ (B,HS_ERROR_COUNTER) | Success | FFFF
| MDIO READ (B,LS_LNO_ERROR_COLINTER) | Success | FFFF
| MDIO READ (B,L5_LN1_ERROR_COUNTER) ['Success |'FFFF
| MDIO READ (B,L5_LNZ_ERROR_COUNTER) Success | FFFF
| MDIO READ (B,L5_LN3_ERROR_COUNTER) | Success | FFFF v
[ < >
Executed Script | abot [ Ext |[ savereport |

file, right-clicking the Load Script button after selecting the desired file and selecting the Set Default option

causes the replacement of the default script file with the selected file. While the script is executing, a
status window is displayed showing each transaction and the register value that is being written or read

from the device. This status can be

saved off to a text file if desired.
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3 Low-Level Operation of the GUI

The TLK10002 device registers and settings can be controlled manually through a low-level register
Read/Write portion of the GUI.

P TLK10002 GUI

® TEXAS INSTRUMENTS

TLK10002 EVM

Read Me First TLK10002 Device Configuration Low Level Register Configuration
Register Map Write Data Register Data

Block / Register Name Address| Default Mode | Size | Lw* LR* A x B800 | 2

= TLK10002_Global 1
GLOBAL_CONTROL_1 00 |0x600 Riw |16 |00 |600 0 [ 1 [JHS_TWCRF{4:0][0]
LATENCY_MEASURE_CONTROL{ Ox16 | 0x7F00  |Rfw |16 |7Fo0 | 7Fo0 e — | [ C]Hs_TWCRF4:0][1]
LATENCY_COUNTER_2 0x17 | 0x0 R |16 |0 0 []Hs_TweRFL4:012]
LATENCY_COUNTER_1 oxi8 | 0x0 R |16 |0 8800 | = !
TI_RESERVED_CONTROL_1 | 0x19 | 0xD Riw |16 [0 0 - [JHs_TwCRF[4:0](3]
TI_RESERVED_CONTROL_2 | Ox1A | Ox0 Riw |16 |0 0 4[] C]Hs_TwCRF[4:0][4]
TI_RESERVED_STATUS_{ 0xiB | 0x0 Riw |16 [0 0 5 [ [JHS_H1CDRMODE[S]
TI_RESERVED_CONTROL_3  |Ox1C [0x3000 [Rjw [16 [3000 |3000 Current Address & [ 1[CJHS_EQHLD[6]
TI_RESERVED_CONTROL_4 [ Ox1E | 0x0 Riw |16 [0 0 x 4 | 7 [ 1 CIH5_EQUME7]
TI_RESERVED_CONTROLS [ OxIF | 0x0 Riw |16 [0 0 S & 1 C]HS_CORTHRI1:0](8]

= TLK10002_Channeld ort Addr 5 [ ] HS_CORTHRL1 03]
CHANNEL_CONTROL_1 oxt | 0x300 Rfw |16 [300  [300 * 0 = o A
HS_SERDES_CONTROL_1 o2 |oxe1iD [Rfw |16 [s11D  |[811D [JHs_CORFMULTL1:0](10]
H5_SERDES_CONTROL_2 0x3 OxAd4d  |RIW |16 | Ad4d | Addd HS_CDRFMULT[1:0][11]
H5 SERDES CONTROL 3 B8 HS_EQPRE[2:0][12]
HS_SERDES_CONTROL 4 0x5  |0x2000 |R/W |16 |2000 2000 . L HS_EQPRE[2:0][13]
L5_SERDES_CONTROL_1 ox6  |ox1115  [Rw |16 [1115  [1115 Registec.Description 14 [ CJHS_EQPREL2:0][14]
LN3_LS_SERDES_CONTROL 2 [0x7  |0xDCO4  |Rfw |16 |DCo4  |DCo4 HS_ENTRACK(15:15) -~ - H5_ENTRACK[15]
LN3_L5_SERDES_CONTROL 3 [0x8 | Ox1 Riw |16 |1 R & -
LN2_L5_SERDES_CONTROL_2 | 0x7 o0xDCO4  |Rjw |16 |DCO4  |DC04 HSRX ADC Track mode
LNZ_LS_SERDES_CONTROL_3 | 0x8 ox1 Riw |16 |1 1 0 = Normal operation
LN1_LS_SERDES_CONTROL2 | 0x7 | 0xDCO4 |Rjw |16 |DCo4 |DCo4 1 = Forces ADC into track mode
LN1_LS_SERDES_CONTROL 3 | 0x8 | 0x1 Riw [16 |1 1 (Default 1b1)
LNO_LS_SERDES_CONTROL 2 [0x7 | 0xDCO4  |Rfw |16 |DCO4  |DCo4 e
LNO_LS_SERDES_CONTROL 3 [0x8 | Ox1 Riw |16 |1 1 HEEQRREZI0L4:2)
HS_OVERLAY_CONTROL x9 | 0x900 Rfw |16 [B00  [900 e R e~ e
L5_OVERLAY_CONTROL OxA  |0x4000 [R/w |16 [4000 4000 St
LOOPBACK_TP_CONTROL ~ [0xB | 0x700 Rfw |16 [700  [700 000 = 1/9 cursor amplitude
LAS_CONFIG_CONTROL xC | 0x3F0 Riw |16 [3F0  [3F0 001 = 3/9 cursor ampltude
LAS_BER_TIMER_CONTROL [O0xD | OxFFFF  |R/w |16 |FFFF  |FFFF 010 = 5/3 cursor amplitude
RESET_CONTROL OxE 0x0 RiwW [16 |8 o 011 = 7/9 cursor amplitude (Default
CHANNEL_STATUS_1 oxF | 0x0 R |16 |0 FFFF 3b011)
HS_ERROR_COUNTER 0x10 | OxFFFD R 16 |FFFD | FFFF 100 = 9/3 cursor amplitude
LS_LNO_ERROR_COUNTER | Ox11 |OxFFFD |R |16 |FFFD |FFFF 101 = 11/9 cursor amplitude
L5_LN1_ERROR_COUNTER | 0x12 |0xFFFD |R |16 |FFFD  |FFFF 110 = 13/3 cursor amplitude
L5S_LN2_ERROR_COUNTER  |0x13 |OxFFFD  |R 16 |FFFD | FFFF 111 = Disable
LS_LN3_ERROR_COUNTER 0x14 0xFFFD R 16 | FFFD FFFF o 2
LAS_STATUS_t oxi5 | 0x0 R |16 |0 LA | il R B

BER & Latency Test

Transfer Read to Write

* LW ---> Last Write
*LR ---> Last Read

T

Version : 1.0 Build date - 12/18/2010

1228/2010 1:35:27 AM

5 X

HS Link Optimizer
Macro
[ startirec | stop ][ Delete ][ Macrotep |
Wait 1] % ms| save Save As
[ comment ][ Message || pause |[ Togge# |
[ R ][ Runselected J[ abert |
Recently Opened Macro Fies
: v
Open Macro Fie Path
Macro Listing
|
i)
-] &l
B S|

Figure 15. TLK10002EVM GUI Low-Level Register Configuration Window

Selecting the Low Level Register Configuration tab of the GUI brings up a complete register list for all the
devices on the EVM. Selecting one of these registers loads the Register Description and Register Data
fields with the proper values and display the current value. The bits can be set by clicking in the check
boxes next to the bit's name or typing the full hexadecimal value for the register directly into the Write
Data field. Clicking the Write Register button writes the register of the device. Reading the register is done
by clicking the Read Data button. After a read or write operation, the LW (Last Written) or LR (Last Read)
fields in the register list are updated for future reference.

The GUI's Mid Level Array synchronizes the high-level control indicator values so navigation between the
high-level and the low-level portions of the GUI is possible.
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LAS_STATUS_1 0x15 0x0

| Register Description

Read Me First TLK10002 Device Configuration
Register Map

Block / Register Name Address| Default Mode | Size | Lw* LR* Al

=] TLK10002_Global |
GLOBAL_CONTROL _1 0x0 0x600 R/W [16 |600 600
LATENCY_MEASURE_CONTROL{ 0x16 0x7F00 R/W |16 |7FO0 7F00
LATENCY_COUNTER _2 0x17 0x0 R 16 |0 a
LATENCY_COUNTER _1 0x18 0x0 R 16 |0 o
TI_RESERVED_CONTROL_1 | 0x19 | 0x0 rRiw |16 |0 0 |
TI_RESERVED_CONTROL_2 Ox14 0x0 RiwW (16 (0 o
TI_RESERVED_STATUS_1 0x1B 0x0 Rfw (16 (0 o
TI_RESERVED_CONTROL_3 0x1C | 0x3000 R/W |16 | 3000 3000
TI_RESERVED_CONTROL_4 Ox1E 0x0 RiW [16 |D 0
TI_RESERVED_CONTROL_S Ox1F 0x0 RiW [16 |0O o ‘

=] TLK10002_Channela |
CHANNEL_CONTROL_1 0x1 0x300 R/W [16 | 300 300
HS_SERDES_CONTROL _1 0x2 0x811D R/W [16 |[811D 811D
HS_SERDES_CONTROL_2 0x3 OxAd44 R/W [16 [ Ad44 Add44
HS_SERDES_CONTROL_3
HS_SERDES_CONTROL_4 0xS 0x2000 R/W [16 [ 2000 2000
LS_SERDES_CONTROL _1 0x6 0x1115 R/W [16 [1115 1115
LN3_LS_SERDES_CONTROL_2 | 0x7 0xDCO4 RfwW (16 |DCO4 DCO4
LN3_LS_SERDES_CONTROL_3 | 0x8 Ox1 Rfw (16 |1 1
LN2_LS_SERDES_CONTROL_2 | 0x7 0xDCO4 R/W [16 |DCO4 DCo4
LN2_LS_SERDES_CONTROL_3 | 0x8 0x1 RiW [16 |1 1
LN1_LS_SERDES_CONTROL_2 | 0x7 0xDCO4 R/W [16 |DCO4 DCo4
LN1_LS_SERDES_CONTROL_3 |0x8 | Ox1 Riw [16 |1 1
LNO_LS_SERDES_CONTROL_2 |0x7  |0xDCO4 |R/w |16 |DCO4  |DCo4
LNO_LS_SERDES_CONTROL_3 | 0x8 ox1 Riw |16 |1 1
HS_OVERLAY_CONTROL 0x9 0x900 R/W |16 |BOO 900
L5_OVERLAY_CONTROL OxA 0x4000 R/W |16 | 4000 4000
LOOPBACK_TP_CONTROL 0xB 0x700 R/W [16 |700 700
LAS_CONFIG_CONTROL 0xC 0x3F0 R/W [16 |3F0 3F0 |
LAS_BER_TIMER_CONTROL 0xD OxFFFF RfW (16 |FFFF FFFF
RESET_CONTROL OxE 0x0 Rfw (16 (8 1)
CHANNEL_STATUS_1 OxF 0x0 R 16 |0 FFFF
HS_ERROR_COUNTER 0x10 0xFFFD R 16 |FFFD FFFF
LS_LNO_ERROR_COUNTER ox11 OxFFFD R 16 |FFFD FFFF
LS_LN1_ERROR_COUNTER ox12 0xFFFD R 16 |FFFD FFFF
LS_LN2_ERROR_COUNTER 0x13 OxFFFD R 16 |FFFD FFFF
LS_LN3_ERROR_COUNTER Ox14 OxFFFD R 16 |FFFD FFFF

R FFFF &

TLK10002 EVM

Low Level Register Configuration BER & Latency Test HS Link
. Macro
Wrke Data Register Data Transfer Read to Write
x B306 | Startjrec | Stop Delete || Macro Help
[JHs_TwcRF[4:0)[0] loop 0 T Endloop Clear
i HS_TWCRF[4:0][1] =
S = 2 H_TWCRF[4:02] Wait o v Save Save As
3 [][]Hs_TWCRF{4:013] Comment || Message | ¢ Toggle #
5 [/ []Hs_H1CDRMODES] Run Run Selected Abort
Current Address & [ C]HS_EQHLD[E]
* 4 7 [V1CJHs_EQUIM[7] Recently Opened Macra Files
Port Addr [JHS_CORTHR[1:0](8] 1 3
2 5 @[] [JHS_CORTHR[1:0](3]
10 [7] [JHS_CORFMULT[1:0][10] Open Macro File Path
1 HS_CDRFMULT[1:0][11]

HS_EQPRE[2:0][12]
13 [] []H5_EQPRE[2:0][13]
14 [/ [JH5_EQPRE[2:0][14]
HS_ENTRACK(15:15) Al 15[ EHs ENTRACK1S)

HSRX ADC Track mode

0 = Normal operation

1 = Forces ADC into track mode
{Default 1b1)

HS_EQPRE[2:0(14:12)

Serdes Rx precursor equalizer

| | selection

000 = 1/9 cursor amplitude

001 = 3/9 cursor amplitude

0 /9 cursor amplitude

011 = 7/9 cursor amplitude (Default
3h011)

100 = 9/9 cursor amplitude

101 = 11/9 cursor amplitude

110 = 13/9 cursor amplitude

111 = Disable

HS_CORFMULT[1:0)(11:10)

* LW ---> Last Write
*LR —-> Last Read

Macro Listing
|

|
register_write MDIO HS_SERDES_CONTROL 3 0x00
register_read MDIO HS_SERDES_CONTROL 300
register_write MDIO H5_SERDES_CONTROL_3 0x00
register_read MDIO HS_SERDES_CONTROL_300

{l

Version : 1.0 1

Buid date - 12/18/2010 |

12/28{2010 1:36:51 AM

i READY

Figure 16. TLK10002EVM GUI Low-Level Configuration Through Macros

Low-level operations can be recorded, saved, and loaded for future use and convenience. To record a
macro of register read and write transactions, first click the Start Record button, perform your sequence of
register read/writes, and when finished, click the Stop button. Loops can be added by first selecting the
number of loops desired and then clicking the Loop button. The end of the loop is set by clicking the End
Loop button. Wait statements can be included by first selecting the length of the wait time in milliseconds

and then clicking wait.

To save a macro, click the Save or Save as button, and select a filename and path to store the file.

To run a current or recalled macro, load the macro and click the Run button.
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4 BER and Latency Tests
Once the TLK10002 device registers and settings are applied to the device, switching over to the BER and
Latency tab of the GUI can provide some basic lane testing and BER optimization tests.
B! TLK10002 GUI EE®
TLK10002 EVM
Read Me First TLK10002 Device Configuration Low Level Register Configuration BER & Latency Test HS Link Optimizer
Latency Test
BER Test
Transmitter Configuration Receiver Configuration PRBS_PASS Pin Selection HS Test Pattern Selection
HSTXAPIN & HSRXAPIN  w Channela HS Serdes Side v PRES2731-1 v
LS Test Pattern Selection
HSTX PIN Test Configuration HSRX PIN Test Configuration PRES 27311 _
Polarity Polarity
e @ Yol = el @ Mol — CHANNEL A Current Count Cumulative count
Swing mvdfpp HS Error Counter o 0
3 o0 EQ Fractsor L5 Lane 0 Error Counter 5 o
110 1430 J 719 LS Lane! Error Counter 0 0
Pre Cursor Tap Weight % 19 139 L5 Lanve 2 Erfor Ceinker 5 0
'j g LS Lane 3 Error Counter o 0
-17.5 17.5 Adaptive GainControl CHANNEL B
Adjacent Post Cursor1 Tap Wieght % No change whie Lock Y, HS Error Counter 1] 0
J 0 LS Lane 0 Error Counter 0 0
-37.5 +37.5 ADS TCock Mofvz(ka;:::K) = LS Lane1 Error Counter 0 0
Adjacent Post Cursor2 Tap Weight % LS Lane 2 Error Counter 0 0
J 0 LS Lane 3 Error Counter 0 0
=175 17.5
SINGLE READ
[ readcounter | [ romtest | | ] [ Reset Cumulative |
Version : 1,0 Buid date - 12/18/2010 12/28/2010 1:38:12 AM READY d
Figure 17. TLK10002EVM GUI BER Tab
The TLK10002 device test patterns can be selected and changed from this window, and the individual
parameters for the various TX/RX and IN/OUT lanes can be selected and changed in real time allowing
the effect of those changes to be displayed in the error count.
The TX and IN channel parameters can be switched between and modified on the left portion of the
screen, the RX and OUT channel parameters can be switched between and modified in the middle portion
of the screen, and the Error Count for the lanes can be seen on the right portion of the screen.
Clicking the Read Counter button reads the error counters once.
Clicking the Run Test button causes the error counters to be continually read in a loop and a cumulative
total to be displayed. The cumulative totals can be cleared by clicking the Reset Cumulative button.
Clicking the Stop button stops the test.
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P TLK10002 GUI Q‘E@
TLK10002 EVM
Read Me First TLK10002 Device Configuration Low Level Register Configuration BER & Latency Test HS Link Optimizer
BER Test Latency Test

Latency Measurement Testing

(OEnable Wait and Read Latency (In sec)

10
Channel Selection

A 5 Start Comma Location
Start Location 0
Low Speed Input v
Stop Location Stop Comma Location
Low Speed Output v 0
Clock Select ‘ it
CPRIJOBSAI Clock b 0000 0000000000000000 |
Clock Divider
1 v |
Measurement Ready @)
Process Completed
{
| Version : 1.0 [ Buid date - 12/18/2010 [ 12/28{2010 1:40:14 AM READY -

Figure 18. TLK10002EVM GUI Latency Tab

The internal latency counter of the TLK10002 can be set up and tested using the Latency tab of the GUI.
Select the desired settings for the test on the left side of the screen, and click the Configure button. Then
click the Read Counter button. If the Measurement Ready light does not glow green, the Measurement
Ready bit of the register is a 0 indicating the measurement is either not ready or was not successful.
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High-Speed Link Optimizer Tests

Once the TLK10002 device registers and settings are applied to the device, switching over to the High
Speed Link Optimizer tab of the GUI can provide some thorough lane testing and BER optimization tests.

B! TLK10002 GUI =

TLK10002 EVM

Read Me First TLK10002 Device Configuration Low Level Register Configuration BER & Latency Test HS Link Optimizer

Sweep 1 Setup Sweep 2 Setup Sweep 1 Test result Sweep 2 Test Result

Transmitter , Receiver Selection Test Pattern Selection Number of Parameters to Sweep
Channeld , Channela v PRES 2°31-1 v 2 v Other Arguments

Sweeping Parameters
Parameters Start Stop Step Non Linear Steps( , separated)

Channeld_HS_SWING v 110 v 1420 v 1

o

v
Channels_HS_EQPRE v 19 v 13 w1 2

Script Path
A G DRAIRE ST etk ok C:\LTA0270614|HPAICP\CIF|Projects),

Test Time Per Parameter
Defaul vef aul 0 Combination (Seconds)

S

Default Default

Configure Sweep
Combination

Run Sweep

Create Report Abort Sweep

Test Completed 0 / 0
Test Progress
0

Version : 1.0 Build date - 12/18/2010 12/28/2010 1:44:39 AM READY d

Figure 19. TLK10002EVM GUI High-Speed Link Optimizer Tab

Sweeps can be run on the various TLK10002 register settings if the TX and RX of the high-speed
channels are looped back on themselves or between channels. To run a sweep, select the TX/RX mode,
the data pattern, and the number of parameters to be swept along the top portion of the window. Then
select the various parameters to be swept as well as their start and stop values and step size. A step size
of one steps every value, a step size of 2 sweeps every other value, etc.

Then click the Configure Sweep Combination button, and if desired, de-select additional parameters that
are not to be included in the sweep. Save these combinations and then setup the other sweep, if desired.

Just like the High Level General Device Configuration portion of the GUI, the Link Optimizer is run off a
text-based script for flexibility and easy revisions. To load a script other than the default script, navigate to
the desired script, and then right click the script path and set it as the default file.

Enter the desired test time for the each parameter combination, and click Run Test. The GUI sets the new
values for the swept parameters in its mid-level register array, apply the updates to the device based on
the script, which includes reading the error counters. After the desired amount of test time, the error
counters are re-read and the results are processed before the sequence is repeated for the remaining
combinations.

In the Test Results windows, a grid appears with individual squares representing the parameter
combinations. Clicking on the squares displays the parameter values and the associated error count for
that combination at the bottom of the window. If no errors occur, the square is green. If errors occur but
the counter is not maximized, the square is yellow. If the error counter was maximized, the square is red
indicating that is not a good combination.

The results can also be saved to a CSV file at the end of the testing.
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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

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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