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Data Sheet Reqgister Information Syntax:

The TLK3134 Register space is divided into 3 register groups. The first addressable register group is
accessible only through the Clause 45 protocol, the second is only accessible through the Clause 22
protocol, and the third is accessible Directly through the Clause 45 protocol but Indirectly through Clause
22 protocol.

Clause 45 Mode (ST = 0):

Registers accessible through the Clause 45 protocol appear in the datasheet and are discussed in a table
similar to the following table which is the table for Register 0x0000.

Clause 45 register tables are distinguished by two features not found in the Clause 22 register tables. The
first indication that this register responds to Clause 45 protocol is the 4 digit register address. The Clause
22 register address is only 2 digits. The second feature is the “4/5” in the “Bit(s)” column. This indicates
that the information contained in the register is valid for both the devices addressed as “04” or “05.”

The information in the “Bit(s)” field of the table is broken up by decimal points according to the following
convention.

<Clause 45 device address (4 and 5 if ““4/5")>.<Register Address in DEC>.<Bits in DEC with MSB:LSB>

The Default Value is the HEX value of the register following a Reset or power cycle. The binary value of
the HEX Default Value for Register 0x0000 is 0010000001000000 (bit 15: bit 0).

Type of User Access to the specified Bits:
RW: Read/Write

Applicable Clause 45 Device Register Address Default register value RO: Read Only
Addresses (4 and 5) (HEX) (HEX) upon Resetor  gc: self-Clearing
Power up

Tiable 19: X8"_CONTROL_1

-
Address: 0x0000 Default: 0x2040 \
v Bit(s) Name Description Access”
5 1 = XGXS reset (including all registers) RW
45015 Reset 0 = Normal operation (Default) SC

1 = Enable loop back mode
If the device is configured as PHY XS (PRTAD(0) = 0), then
XAUI_DATA_LOOPBACK will be performed (Same as SLOOP). Same as

4/5.0.14 Loop back If the device is configured as DTE XS (PRTAD(0) = 1), then Rw
XGMII_DATA_LOOPBACK will be performed (Same as PLOOP)
0 = Disable loop back mode (Default)

4/5.013 Speed Selection This bit always reads 1 indicating operation at 10 Gbps and above. RO

1 = Low power mode

0 = Normal cperation {Default)

In low power mode all the internal clocks and datapaths are placed in shut
4501 Low power down mode. After de-assertion of this bit, datapath reset (4/5.32800.15) RW
needs fo be performed to achieve proper datapath function. Serdes PLL's
can be shut down by de-asserting bits 4/5 3686412 and 4/5.36864 4. Jitter
cleaner PLL can be shut down by de-asserting 4/5.37127.15

4/5.06 Speed Selection This bit always reads 1 indicating operation at 10Gbps and above.
RO
Speed Se\ecuon\ These bits a\wa{read 0 indicating operation at 10Gbps.
Register Address Bits Name of the specified Description of the specified
(DEC) (MSB:LSB) Bit's function Bit's function

Figure 1. TLK3134 Datasheet Clause 45 Mode Register Table Format
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Clause 22 Mode (ST = 1):

Registers accessible through the Clause 22 protocol appear in the datasheet and are discussed in a table

similar to the following table which is the table for Register 0x11.

Clause 22 register tables are distinguished from the Clause 45 register tables by not containing two features
found in the Clause 45 register tables. The first indication that this register responds to Clause 22 protocol
is the 2 digit register address. The Clause 22 register address is only 2 digits where as the Clause 45
register address is 4 digits. The second feature is the missing “4/5” in the “Bit(s)” column. This mode does
not care about a “04” or “05” device address because that is only defined for Clause 45 Mode.

The information in the “Bit(s)” field of the table is broken up by decimal points according to the following

convention.

<Register Address in DEC>.<Bits in DEC with MSB:LSB>

The Default Value is the HEX value of the register following a Reset or power cycle. The binary value of

the HEX Default Value for Register 0x11 is 0011010110010000 (bit 15: bit 0).

Register Address

(DEC)

Tlable 80: PHY_CH_CON

Register Address
(HEX)

Aodress; 0x11

Type of User Access to th
Default register value RW: Read/Write
(HEX) upon Reset or  RO: Read Only
Power up SC: Self-Clearing

oL_2

| Detawit: 0x3530

e specified Bits:

Bits)

Nams

Dascription

Global weite

"When virlien 5 1 e 521gs 11 17,140 Wil 2fTest al charnek of ore
ﬂ’\‘C?SU’I.IG'| CUSly.

"When wrien 35 0 Ihe setings in 17.14:0 are only vali for 1ne addressed
chamnel.

This vz alwavs resds e

Sync Slahs Overnoe

o 53 olI I:O:us&xsy'mmlz:m

a.ll.e s Tepresenizd b

TR PR B Crder

Wihen asseneda o5 1NE ten DTG Of 0.3 glven o e pardlie] g rme
= macro o be il Tnils Is rormaily st snce
MEMJ:T'EI 2l the 1008 382-X standard requires LSS 1o
Tanemitted frst. For standand based operaion, the custamer may leave fhis
Dtao1= (Cetault 1

X PIA Bl Crder

4]
Winen ascerier 2 ows The 121 B o G o e o e et e o
oo befipp=s. This s nommaly et sinc
25 et n rst, and the 100 E-se?(mrd:'u'equesh.,sn
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LOS Cvermice

1= Cvenioes Loss of sgu [LCE) siatus mngmn SERDES.
SynCIvCriZation Lmed on ITESpectve of LOS S1alus
0= Synchronization depends on LOS sialus. Eaut 100)

TTC erade

7= Cioot TolErance Compensalian on recelve GRapal = enabisd (Deraul
111}
0= Ciock Tolerance Compensatian on recelve datapath i dsabled

Full 2OR mode

| ‘Sets the device In full DOR mode (NSIDTBID modes)
= Dizaies ful OCR mode (Detaul)

RCLE oul enabie

T=Enables X CLKOJI [Cefaut TD7)
0= Disavies T CLK
RX_CLK will be oy mnen nis b1 Iz de-asseried

Comma enabie

1 - Enatles comima delecion (Defaull 161
0= Disabies comma detection

Frenabie

T = Eraties FC_PH overiay oemcion. T & nesded In T FIoer cranne
Mose 1 allaw proper tection of ECF E5A08 :llspzrl)
0= Disamies FC_PH 0913! Qetection [Defaut 1
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PCSTX_RX Enatke

[= =g

Enatles 10003ase-X PCS Tx & PCS Rx funcliors
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1 - 55/10B encade desode functions are enabled
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Figure 2.

Name of the specified
Bit's function

TLK3134 Datasheet Clause 22 Mode Register Table Format

Description of the specified
Bit's function
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Clause 45 and Clause 22 Mode:

Registers accessible through both the Clause 45 and the Clause 22 protocol appear in the datasheet and are
discussed in a table similar to the following table which is the table for Register 0x9000. This register is
directly accessible if in Clause 45 Mode (ST = 0) and indirectly accessible if in Clause 22 Mode (ST =1).

The first indication that this register responds to Clause 45 and Clause 22 protocol is the 4 digit register
address begins with the HEX value “9.” The second feature is the “4/5” in the “Bit(s)” column. This
indicates that the information contained in the register is valid for both the devices addressed as “04” or
“05” when the device is in Clause 45 mode, and ignored when the device is in Clause 22 mode.

The information in the “Bit(s)” field of the table is broken up by decimal points according to the following
convention.

<Clause 45 device address (04 and 05 if “4/5”)>.<Register Address in DEC>.<Bits in DEC with MSB:LSB>

The Default Value is the HEX value of the register following a Reset or power cycle. The binary value of
the HEX Default Value for Register 0x9000 is 0001010100010101 (bit 15: bit 0).

Type of User Access to the specified Bits:
RW: Read/Write

RO: Read Only

SC: Self Clearing

Default register value

Applicable Clause 45 Device Register Address (HEX) upon Reset or
Addresses (4 and 5) (HEX) Power up

Table 93: SERDES_PLL_CONFIG"

Address: 0x9000 Default: 0x1515

)
Bit(s) HName Description Access
SERDES R PLL Bandwidth settings
\ Loop Bandwidth 00 = Applicable when JC PLL is not engaged
4/5.36864.14:13 R¥({LE_RX) 01 = Reserved
10 = Reserved
11 = Applicable when JC PLL is engaged
~ EMPLL_RX 0 = Disables PLL in SERDES R
4153836412 1= Enable PLL in SERDES RX
A/5.36564.118 PLL Multiplier factor R SERDES R¥ PLL multiplier setfing
- o (MPY_Roy See Table 54 PLL Multiplier Control
BUSWIDTH 1= 8 hit mode. Applicable for only EBl and REBI modes .
415.36884.7 0 = 10 Bit mode. Applicable for all other modes RW
SERDES TX PLL Bandwidth seftings
Loop Bandwidth Tx 00 = Applicable when JC PLL is not engaged
45 36864 6:5 (LB_TX) 01 = Reserved
10 = Reserved
11 = Applicable when JC PLL is engagsd
EMPLL_TX 0 = Digables PLL in SERDES TX
45, —
/5.36884.4 1=Enable PLL in SERDES TX
4/5.38864. 30 PLL Multiglier factor T SERDES TX PLL multiplier sefting
= o (MPY_TX) See Table 94: PLL Mulfiplier Control
A8 »
‘ Bit: - Description of the specified
Register Address ™M SE::SLSB) Namgigg [fzen;?;:mec’ Bit's function

(DEC)

Figure 3.
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Clause 22 Indirect Addressing:

The third register group which can be addressed through both clause 45 and clause 22 is implemented in
vendor specific register space starting with the address of 16’h9000 (0x9000) and onwards. This address is
composed of several parts which are:

<Number of significant binary bits counted from the LSB or Bit 0>’<h=HEX><Address in HEX>

This register space can be accessed directly using Clause 45 addressing method, but due to the Clause 22
register space limitations, and indirect addressing method is implemented so that this register space can be
accessed through Clause 22 as well.

In order to access the register space 16’h9000 (0x9000) and onwards in Clause 22 mode, an “Address
Control Register” Reg 30, 5’h1E (0x1E) and a “Content Register” Reg 31, 5’h1F (0x1F) have been added
to the device. The register address of the register you would like to read/write should be written to the
Address Control Register “Ox1E.” If you are writing to this register, next write the value you would like to
write to the register you just wrote to address “Ox1E” to register “Ox1F.” If you are reading from this
register, simply read the register contents of register “Ox1F” which has been set to the contents of the
register you just wrote to address “Ox1E.”

For example, if you are in Clause 22 mode and would like to read the value of register 0x9000, the
following MDIO read/write transaction should occur.

WRITE(LE,9000) //This loads the contents of register 0x9000 into Register 0x1F
READ(1F) /[This displays the contents of register 0x1F which are the same as Register 0x9000

The Default value of “1515” should be returned unless it has been changed since the last reset or power
cycle.

Now if you would like to change the value of register 0x9000 and replace it with a value of “1510,” the
following register read/write transactions should occur.

WRITE(LE,9000) //This loads the contents of register 0x9000 into Register 0x1F
WRITE(1F,1510)  //This writes 1510 to the contents of Register 0x1F which are then transferred by the device to Register 0x9000

Now if you would like to read the contents of register 0x9000, the following register read/write transactions
should occur.

WRITE(LE,9000) //This loads the contents of register 0x9000 into Register Ox1F
READ(1F) /[This displays the contents of register 0x1F which are the same as Register 0x9000

The value 1510 should be returned instead of the previously read default value of 1515.

Sonic MDIO Software and TLK3134 EVM User’s Guides Supplemental Information 5
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Hardware and Software Configuration:

MDIO Evaluation Board:

-Place Jumpers on all pins of Header Block U12 which is located next to the 20 pin Ribbon Cable Port U8.
-Place Jumpers on both pins of Header Block U10 located next to the Serial Port Connector.

-Ensure there are NO Jumpers on Header Block U9 located next to the Serial Port Connector.

-Place a Jumper on J2 located next to the Oscillator.

-Place a Jumper on J1 located next to the Banana Jacks.

-Ensure there are NO Jumpers on Header U7 located between the Regulators.

-Supply the board with 7V through the VIN (U2) and GND (U3) Banana Jacks.

The following figure contains a drawing of the MDIO Evaluation Board in its Default Jumper
Configuration:

CICICICICNCXCLC)
LR us

Texas Instruments ®
MDIO Evaluation Board I§© veYeoo @

Address

ALTERA

@

0OSC COMBO

Figure 4. MDIO Evaluation Board Jumper Setting Diagram
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TLK3134 Evaluation Board:

-Place Jumpers on all PRTAD(4:0) pins of Header Block JMP25.

-If in Clause 45 Mode, Place a Jumper on JMP26 (ST = 0). If in Clause 22 Mode, Ensure no Jumper is on
JMP26 (ST =1)

GND
VCO_TL_TST
INDUCTOR/GND
GND
©] TsT_ouT
JMP15
&lo © cros
&lo © croz
PuLLie EN - @l | cpor
® &lo o] eroo
o) & GPI1 STPn
JMP14 P26 Jumper: ST = 0 (Clause 45)
Pull Up Resistor é s7 <«—— NoJumper: ST =1 (Clause 22)
JMP13 (Clause 22 Mode is shown)
&alo ©] Avmuxo
&3]0 ©] Amuxt
= TESTEN
PULLUP EN o CODE
(C] &S|l )| eres_en
&l O] stoor
IMP12 (= PLOOP
&a|o © sPeebo
&]|0 ©] SsPEEDT
= @) | ENABLE
= PRTADO
= PRTAD1
PULLUP EN | oRTAD2
(€] £ PRTAD3
© = PRTAD4

Eu;u
0
0]
o
]
o

@
o
Q
c
=

Euf

i
[0
o
Q
[}

@
0
(@]
w
C
&

|]g
+ [k
(0]
el
o)
g

Figure 5. TLK3134 Evaluation Board Control Jumper Setting Diagram
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-Make sure the VDDM Power Plane is set to, and powered with, 2.5V by placing the Jumper on JMP43

between the VDDM and 2P5V Pins.

JMP43

@ 1P2V
N

@ VDDM
@ 2P5V

Figure 6. TLK3134 Evaluation Board VDDM Power Jumper Setting

-1f the Voltage Monitor LED circuit is enabled with a Jumper between the VDDM_LED and MONITOR
pins of JMP91, VDDM_LED and ENABLE pins of IMP92, and the VDDM_LED and MONITOR pins of
JMP93, then the VDDM 2P5V LED should be on. If this circuit is enabled and the VDDM 2P5V LED is
not on, then verify that you have 2.5V on the VDDM Power Plane which can be monitored with JMP9

2.5V SELECTED AS
VDDM SUPPLY VOLTAGE

located near the bottom left corner of the TLK3134 Device itself.

@ DIRECT
N

@ VDDM_LED
@ MONITOR

Figure 7. TLK3134 Evaluation Board VDDM Power LED Jumper Settings

JMP93

@ DISABLE
AN
@ VDDM_LED

©
-

@ ENABLE

©

MONITOR

VDDM_LED

DIRECT
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Sonic MDIO Software:

-Running the Sonic Software will generate a window with the Physical Address field in the bottom right
corner of the window appearing in Grey and non-responsive to controls as seen in the following figure:

v XSonic - MDIO Access Software
File Settings Help

£)o&x

16-bat Binary Word
[ Bit15
[~ Bit14
[ Bit13
[~ Bit12

[~ Bit11
[ Bit10
[~ Bitg
[~ Bits

[~ Bit7
[~ Bité
[~ Bits
[~ Bit4

[~ Bit3
[~ Bit2
[~ Bit1
[~ BitD

Macra_1 [ Main Sequence Editor:

START
STOP

Input/Output from MDI0:

START
STOP

Add Macio

Remave Select Macio | ‘

Base Conversion

| HEX Yalue
| DEC Value
BIN Yalue

Immediate Read and wiite

get ]

ECHO ON

Save output |

MDIO Clause 45 Device Address: 00

COM Port Connection is /

NOT established

Figure 8. Sonic MDIO Access Software Initial Window

-Selecting the “Serial Port Settings...” under the “Settings” menu will bring up the following window. The
Default settings should work and no changes should be needed unless your system is using multiple COM
ports in which case the correct port should be selected. Simply click “OK” to enable the software and
COM Port connection:

_=_‘, Serial Port Settings... @
Port Settings
Poit Number: COM 1 -

Bits per second: |5?GDI] ﬂ

Figure 9.

Data bits: T
Pty [None — +]
Stop bits: [ 4]
FlowContiol  [None ]

Cance!

Sonic MDIO Access Software “Serial Port Settings” Window

Sonic MDIO Software and TLK3134 EVM User’s Guides Supplemental Information
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-The Physical Address box at the bottom right corner of the Sonic window should no longer be grey as seen
in the following figure:

v XSonic - MDIO Access Software

File Settings Help
S ey Macro_1 Main Sequence Editor Input/Dutput from MDIO:
| Bitis e START
[ Bit14 J sTOP
[~ Bit13
[~ Bz
[~ Bt
[~ Bit1o
[~ Bits
[~ Bits
[~ Bit?
[ Bit6
[~ Bits
[ Bitd Add Macro Femove Select Macio |
|_ Run MDI0 Sequence Stop Sequence
Bit 3 Base Conversion
Immediate Read and Wiite
[ Bite T HEXValue -
it
[ Bit1 [ DECVaue e | b
) Read
[ Bio B aue BEST Save output T
COMM Port 1 opened with settings: 57600,n.8.1 ECHO ON MDIO Clause 45 | Device Address: 00 | Physical Address: 00
\ COM Port Connection The Physical Address /
has been established field is now responsive

Figure 10. Sonic MDIO Access Software Window after COM Port configuration

-Clicking on the “Device Address field in the bottom right of the window will bring up the following
window where you should enter “04” for the Device Address which is needed when in Clause 45 Mode as
seen in the following figure:

v VAddress Change
Enter Desired Device Addiess: 04 0K
Enter “04”

Figure 11. Sonic MDIO Access Software “Device Address” Window

Sonic MDIO Software and TLK3134 EVM User’s Guides Supplemental Information 10
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-Clicking on the “MDIO Clause” field will toggle between the Clause 45 and the Clause 22 Modes and
create an entry in the log file as seen in the following figure. This should be done upon initial startup of the
program to ensure the correct mode is selected and this is used primarily with the “Immediate Read and
Write” functionality of the software.

Switching from Clause 45 to Clause 22 Mode
created the following Log File Entry:

v XSonic - MDIO Access Software
File Settings Help

1E-bit Binaty Word Macro_1 Main Sequence Editor: Input/Output from MDIO

[ Bit15 START A
" START Switching to MDIO Clause 22
[~ Bit14 STOP

STOP
[ Bit13

[ Bit12

[~ Bitn
[~ Bit1n
[~ Bitg
[~ Bitd
[~ Bit?
[~ Bité
[~ Bits

[~ Bit4 Add Macio Remave Select Macro_|

[ Bit3 Base Conversion
Immediate Read and ‘Wiite
[~ Bit2 T HEXValue
Wit
[~ Bit1 [ DECVale —l_” : 02
i | Bead I
[ Bito il ke g Save output | Clear Output |

COMM Port 1 opened with settings: 57600,n.8,1 ECHO ON MDID Clause 22 | Device Address 04 | Physical Address: 00

Clicking on the MDIO Clause Field will toggle/

between Clause 45 and Clause 22 Modes

Figure 12. Sonic MDIO Access Software “MDIO Clause Toggle Button”

NOTE: When changing modes, double check the TLK3134 EVM’s ST pin to ensure it is properly set
for the desired MDIO Clause. (Clause 45: ST =0, Clause 22: ST =1)

-When in Clause 22 mode, the registers for the 4 channels of the TLK3134 device are accessed on a per
channel basis through the Physical Address field. The global registers only need to be set once however
since they apply to all channels and device settings. When configuring a channel’s register settings, some
settings can be applied to all 4 channels simultaneously by writing a “1” to bit 15 of that register (if
applicable). Refer to the TLK3134 Datasheet’s 1G Programmers Reference register descriptions for more
information on the registers. In order to access the channels individually simply set the “Physical Address”
field in the SONIC software with the appropriate channel address.

Sonic MDIO Software and TLK3134 EVM User’s Guides Supplemental Information 11
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i XSonic - MDIO Access Software
File 3Settings Help

16-bit Binary Word Macro_1

Main Sequence Editor: Input/Output from MDI0:

[T Bit15 T START
[7 Bit14 J— STOP
[T Bit13

[T Bit12

[T Bit1
[T Bit10
[T Bitd
[T Bits

[T Bit?
[T Bits
[T Bits

[0 Bitd

Switching to MDIO Clause 22

Add Macro Remove Select Macro_ |

Run MDIO Sequence Stop Sequence

[T Bit3 Base Conversion

Immediate Read and ‘Wiite

[T Bit2 [ 9401 HEXValue H— N

Write
[0 Bit1 37889 DECValue

[7 Bitd 1001010000000007  BIN Value _ Bead | Saveoutput | ClearOuput |

COMM Port 1 opened with settings: 57600,n,8.1 ECHO ON MDIO Clause 22 | Device Address: 00 | Physical Address: 00

The Physical Address field is used to
access the registers for the individual
channels when in Clause 22 mode:

Figure 13. Sonic MDIO Access Software “Clause 22 Mode Physical Address Setting ”

-To change the Physical Address and access the different channels of the TLK3134 double click the
“Physical Address” box in the SONIC software window to bring up the following Address Change Control
Window. Then set the appropriate channel address based upon the following figure.

;_1 Address Change

Enter Desired Physical Address: m| ok,

For CHO set to: 00
For CH1 set to: 01
For CH2 set to: 10
For CH3 set to: 11

Figure 14. Sonic MDIO Access Software “Clause 22 Mode Physical Address Settings
for Individual Channels of the TLK3134 Device”

Sonic MDIO Software and TLK3134 EVM User’s Guides Supplemental Information 12
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-If the Serial Port Cable and the Ribbon cable are not already connected to the PC and TLK3134 EVM,
make that connection at this time.

-Press the Reset button on the TLK3134 EVM to enable the default Register Values. If the TLK3134 is set
up for Clause 45 communication, typing “8028” in the Read field, followed by a click on the “Read”
button, should create the following entry in the log file if both the TLK3134 and MDIO Evaluation Boards
and Sonic software are all configured correctly.

If the system is functioning correctly, the value of “0080”
should be returned as the contents of register 0x8028

7 X Sonic - MDIO Access Software
File Settings Help

1E-bit Binaty Word Macro_1 | Main Sequence Editor: Input/Output from MDIO

[ Bit1s START -
: START MDIO Clause 45 Mode
[~ Bit14 STOP Read 8028 = 0080

STOP
[ Bit13

[ Bin2

[~ Bit11
[~ Bitln
[~ Bite
[~ Bits
[~ Bit?
[~ Bité
[~ Bits

|_ Bit4 Add Macio Remove Select Macio [

[ Bit3 Base Conversion
Immediate Read and ‘Wiite

[~ Bite " HEXValue
" .
[ Bitl [ DECVale ;'tel To

P Read 8028
r Bit0 BIN Value g SavanE

Clear Output |

COMM Port 1 opened with settings: 57600,n.8.1 ECHO ON MDIO Clause 45 | Device Address 04 | Physical Address: 00

Enter the Clause 45 Four-Digit HEX address of the TLK3134
Register you would like to read and click “Read”

Figure 15. Sonic MDIO Access Software — Immediate Read of a Clause 45 Register

Sonic MDIO Software and TLK3134 EVM User’s Guides Supplemental Information 13
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-Press the Reset button on the TLK3134 EVM to enable the default Register Values. If the TLK3134 is set
up for Clause 22 communication, typing “11” in the Read field, followed by a click on the “Read” button
should create the following entry in the log file if the TLK3134 and MDIO Evaluation Boards and Sonic
software are all configured correctly.

If the system is functioning correctly, the value of “3590”
should be returned as the contents of register 0x11

+ X Sonic - MDIO Access Software
File Settings Help

16-bit Binary Word Macro_1 ] Main Sequence Editor: nput/Output from MDIO:

[ Bit1s START Y

‘ START MDIO Clause 22 Mode
[ Bit14 - STOP Read 11 = 3580
[~ Bit13

[~ Bitiz

[~ Bitn
[~ Bit10
[ Bit9
[~ Bit8

[ Bit?
[ Bit6
[~ Bits

r Bitd Add Macro Remove Selsct Macio_|

Run MDIO Sequence

Stop Seguence

r Bit3 Base Conversion
Immediate Read and Write

[ Bit2 [ HEXVaue :

[~ Bit1 " DECValue ﬂj To

[~ Bit0 I = BIN Value Read | [11

COMM Port 1 apened with settings: 57600,n,8.1 / ECHO ON MDIO Clause 22 | Devices Address 04 | Physical Addiess: 00

Save output | Clear Output |

Enter the Clause 22 Two-Digit HEX address of the TLK3134
Register you would like to read and click “Read”

Figure 16. Sonic MDIO Access Software — Immediate Read of a Clause 22 Register
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*************SO N I C SO FTWAR E E R RATA************

Sonic supports both Clause 45 and Clause 22 MDIO Access Protocols.

When using the “Immediate Read and Write” portion of the program the “MDIO Clause” toggle
button in the bottom left corner of the window should be used to select the desired Clause.

If the “Main Sequence Editor:” portion of the program is used, Sonic ignores the Clause setting at
the bottom of the window and changes to the default Clause 45 Mode of operation. However, the
MDIO Clause Button at the bottom of the window remains unchanged despite the fact that the
supported mode has changed.

For example, if the MDIO Clause button is manually set to Clause 22, and the “Run MDIO
Sequence” button is pressed, the Program will change itself to Clause 45 mode and the MDIO Clause
button will still show “MDIO Clause 22.” Subsequent Clause 22 Register reads and writes will result
in “FFFF” errors until the mode is reset.

If you desire to run a sequence in the “Main Sequence Editor:” in Clause 22 Mode, the command
“CLAUSE 22” should be placed before all register read and write commands.

Running the script in the Main Sequence Editor resulted in
an Error of “FFFF” because the line “CLAUSE 22" was not
included at the beginning of the sequence.

1. XSonic - MDIO Access Software

Fie Settings Help
16-5k Binary Word Macro_1 Main S equence E ditor: pput/Output from MDIO:
[ Bit15 START A
START P
I Bit14 WRITE(1E 3000) A
STOP - .
|— Bit13 READ(TF) Fead 1F = FFFF
|_ Bit12 STOP tMDI0 Sequence Successful ..
Mumber of Executed Commands = 2

[ Bit11
[ Bit1D
[ Bita
[ Bits
[ Bit?
[ Bite
[ Bits
[ Bitd Add Macto Remave Select Macro | S

Fun MDIO Sequence | Stop Sequence |
[ Bit3 Base Conversion i j

Immediate Read and Wiite
[ Bit2 T HEXVale
Wiite
[ Bit1 [ DECVaue e | o
i [ BIN Valu Bead ]
[ BitD - 4 Save output | Clear Dutput |
ECHO ON MDIO Clause 22 Device Address 04 | Physical Address: 00

The MDIO Clause Toggle Button is set to Clause 22 Mode even /
though the Main Sequence Editor changes to Clause 45 mode.

Figure 17. Sonic MDIO Access Software — Incorrect Clause 22 “Indirect Access”
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Adding the command “CLAUSE 22” to the sequence
results in the correct Register Read/Write Operation

!'_‘_ Sonic - MDIO Access Software

Fie gettings Help

16:bik Binary Word Macro_1 Main Sequehice Editor: Input’Stput from MDIO:
[~ Bit15 STAAT <

i START ¥ Switching to MDIOD Clause 22
& A o e

{ d 1F =1

[ Bit13 READ(F) °

; MDI0 Sequence Successful ..
[~ Bit12 STOP Nurnber of Executed Commands = 2
[~ Bt
[~ Bit1o
[ Bita
[~ Bits
[ Bit?
[~ Bit6
[~ Bits
| |Bit4 Add Macio Remave Select Macio |

Run MDIO Sequence

|_ Bit3 Base Conversion

: Immediate Read and ‘Wiite
[ Bit2 | HEX Value -

it

[ Bit1 [ DECVaue e || LS

2 Read |
|_ Bit0 Bl ok L‘ Save output | Clear Output |

ECHO ON MDIO Clause 22 Device Addiess 04 Physical Address: 00
Figure 18. Sonic MDIO Access Software — Correct Clause 22 “Indirect Access”
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Sonic MDIO Software Example:

The following will be an example of how to use the Sonic MDIO software to implement the “Gigabit
Ethernet Mode (RGMII) Test Setup Configuration” found in the TLK3134 Datasheet and EVM User’s
Guide.

The device reset requirements and setup procedure to configure the TLK3134 for Gigabit Ethernet Mode
(RGMII) is as follows:

**NOTE: All global registers must be accessed indirectly through Clause 22.

REFCLK frequency = 125MHz, Serdes Data Rate = Half Rate, Mode = Transceiver, Edge Mode = Source
Centered Mode, RX_CLK[n] out = TXBLK]n], Jitter Cleaner PLL Multiplier Ratio = 1X or Off.

The Device Pin Settings for the TLK3134 EVM are as follows and allow for the maximum software
configurability.
(No Jumper = High, Jumper = Low)

Ensure: ST = High
CODE = Low
PLOOP = Low
SLOOP = Low
SPEED [1:0] = Both pins are High
ENABLE = High
PRBS_EN = Low

Reset the Device by pressing the RESET button or write 1’b1 to 0.15. The (1’b1) is read “One bit of binary
value 1.”

Generically this is interpreted:
<Number of binary bits to change>’<Data Type: h=HEX, b=BIN><Value of those bits in the specified HEX or BIN Format>

The (0.15) is read “Bit 15 of Register Address (DEC) 0.”

Generically this is interpreted:
<Register Address in Decimal>.<Bit(s) MSB:LSB>

A Software RESET would be implemented using the Sonic MDIO software as follows:
WRITE(00,8000) /[This is binary 1000000000000000 where bit 15 =1

The value of HEX “8” gives us a binary 1000 for bits 15:12 placing a BIN “1” in the position we care about
in order to create a Device Reset. Writing every other bit with a “0” does not do anything for us except
make it easy to determine HEX values for the bits 11:0 since a 1 in bit 15 will create a device reset and all
registers will be set to their default values irregardless of the values being written to bits 14:0. However, a
Software RESET could also be implemented using the mask function of the Sonic MDIO Software as
follows:

WRITE(00,FFFF,8000) //This writes binary 1111111111111111 to register 00 but only allows bit 15
/lto be changed since it is the only bit that has an associated “1” in the Mask
/Isetting of HEX 8000 or BIN 1000000000000000

Generically this write command is:

WRITE(<HEX Register Address>,<HEX Data to write to the register>,<Optional bit mask to set only the register bits that
have a 1 in the mask field>)
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Confiqure the clock:

If using the JCPLL (JCPLL 1X)
Select REFCLK Input (Default = Differential)

If the Single Ended REFCLK is used — write 2°b01 to 4/5.37120.15:14
This is read “write 2 bits of binary value 01 to register 0x9100 bits 15:14”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,4000,C000) //Write a “01” to bits 15:14 through “4” and mask
//off the rest of the bits through the “Mask™ of
//C000 where only bits 15:14 are setto 1 in “C”

If the Differential REFCLK is used — write 2’b00 to 4/5.37120.15:14 OR don’t write

anything since the register’s default value implements the Differential REFCLK.
This is read “write 2 bits of binary value 00 to register 0x9100 bits 15:14”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0000,C000) //Write a “00” to bits 15:14 through “0” and mask
//off the rest of the bits through the “Mask™ of
//C000 where only bits 15:14 are setto 1 in “C”

Write 2’b11 to 4/5.37120.13:12 to select differential REFCLKP/N as RXBYTECLK
This is read “write 2 bits of binary value 11 to register 0x9100 bits 13:12”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /lIndirectly address register 0x9100

WRITE(1F,3000,3000) //Write a “11” to bits 13:12 through “3” and mask
/[off the rest of the bits through the “Mask” of
/13000 where only bits 13:12 are set to 1 in “3”

Write 4’b0000 to 4/5.37120.11:8 to select jitter cleaned clock for SERDES TX/RX
This is read “write 4 bits of binary value 0000 to register 0x9100 bits 11:8”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0000,0F00) //Write a “0000” to bits 11:8 through “0” and mask
//off the rest of the bits through the “Mask” of
/I0F00 where only bits 11:8 are setto 1 in “F”

Write 2°b11 to 4/5.37120.7:6 to select differential REFCLKP/N as Delay Stopwatch clock input
This is read “write 2 bits of binary value 11 to register 0x9100 bits 7:6”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,00C0,00C0) //Write a “11” to bits 7:6 through “C” and mask
//off the rest of the bits through the “Mask” of
//00C0 where only bits 7:6 are set to 1 in “C”
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Write 2°b00 to 4/5.37120.5:4 to select jitter cleaned clock for HSTL VTP 2x
This is read “write 2 bits of binary value 00 to register 0x9100 bits 5:4”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0000,0030) //Write a “00” to bits 5:4 through “0” and mask
//off the rest of the bits through the “Mask™ of
//0030 where only bits 5:4 are setto 1 in “3”

**NOTE: Up until this point, Register 0x9100 has been used and individual bits of that
register have been changed according to their function. However, for faster execution and
cleaner code, all of the bits set to this point can be combined and implemented in a single
transaction such as:

If using a Single Ended REFCLK:
WRITE(1E,9100) /Nndirectly address register 0x9100
WRITE(1F,70C0,FFF0) //Write a “011100001100” to bits 15:4 and mask
/loff the rest of the bits 3:0

The default value for bits 3:0 of register 0x9100 are 0000 so in the previous case the mask can be
omitted because we are re-writing the default values, but it was left in for demonstrative purposes.

If using a Differential REFCLK:
WRITE(1E,9100) /lIndirectly address register 0x9100
WRITE(1F,30C0,FFF0) //Write a “001100001100” to bits 15:4 and mask
//off the rest of the bits 3:0

The default value for bits 3:0 of register 0x9100 are 0000 so in the previous case the mask can be
omitted because we are re-writing the default values, but it was left in for demonstrative purposes.

Write 2°b00 to 16.10:9 to select SERDES TX clock as RX_CLK output (per channel)
This is read “write 2 bits of binary value 00 to register 0x10 bits 10:9”
In Sonic this is accomplished by the following commands:

WRITE(10,0000,0600) //Write a “00” to bits 10:9 through “0” and mask
//off the rest of the bits through the “Mask” of
/10600 where only bits 10:9 are set to 1 in “6”

**NOTE: Register 0x10 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 16°h0081 to 4/5.37126 to set Charge Pump Control
This is read “write 16 bits of hexadecimal value 0081 to register 0x9106 bits 15:0”
In Sonic this is accomplished by the following commands:

WRITE(1E,9106) /Nndirectly address register 0x9106
WRITE(1F,0081) /I\Write a “0081” to bits 15:0

**NOTE: No Mask is required because all bits of register 0x9106 are being set
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Write 16’h00A0 to 4/5.37128 to set the TXRX output divider
This is read “write 16 bits of hexadecimal value 00AL to register 0x9108 bits 15:0”
In Sonic this is accomplished by the following commands:

WRITE(1E,9108) /Nndirectly address register 0x9108
WRITE(1F,00A0) /I\Write a “00A0” to bits 15:0

**NOTE: No Mask is required because all bits of register 0x9108 are being set

Set the Clock Divide Settings

Write 7’b1000000 to 4/5.37124.14:8 to set REF_DIV to the value of 1
This is read “write 7 bits of binary value 1000000 to register 0x9104 bits 14:8”

Write 1°b1 to 4/5.37124.15 to set REFDIV_EN to enable the reference clock divider
This is read “write 1 bit of binary value 1 to register 0x9104 bit 15”

Write 7°h18 to 4/5.37124.6:0 to set FB_DIV to the value of 24
This is read “write 7 bits of hexadecimal value 18 to register 0x9104 bits 6:0”

Write 1°b1 to 4/5.37124.7 to set FBDIV_EN to enable the feedback divider
This is read “write 1 bit of binary value 1 to register 0x9104 bit 7”

In Sonic these last four instructions can be combined and are accomplished by the
following commands:

WRITE(1E,9104) /Nndirectly address register 0x9104
WRITE(1F,C098) /I\Write a “C098” to bits 15:0

**NOTE: No Mask is required because all bits of register 0x9104 are being set

Write 7°h18 to 4/5.37125.6:0 to set RXTX_DIV to the value of 24
This is read “write 7 bits of hexadecimal value 18 to register 0x9105 bits 6:0”

Write 1°b1 to 4/5.37125.7 to set OUTDIV_EN to enable the RXTX_DIV output divider
This is read “write 1 bit of binary value 1 to register 0x9105 bit 7”

In Sonic these last two instructions can be combined and are accomplished by the
following commands:

WRITE(1E,9105) /Nndirectly address register 0x9105

WRITE(1F,0098,00FF) //Write a “10011000” to bits 7:0 and mask
//off the rest of the bits through the “Mask™ of
/I00FF where only bits 7:0 are setto 1

Sonic MDIO Software and TLK3134 EVM User’s Guides Supplemental Information 20



‘w’? TEXAS

INSTRUMENTS
Write 7°h0D to 4/5.37121.14:8 to set HSTL_DIV to the value of 13

This is read “write 7 bits of hexadecimal value 0D to register 0x9101 bits 14:8”

Write 77h06 to 4/5.37121.6:0 to set HSTL_DIV2 to the value of 6

This is read “write 7 bits of hexadecimal value 06 to register 0x9101 bits 6:0”

In Sonic these last two instructions can be combined and are accomplished by the
following commands:

WRITE(1E,9101) /lIndirectly address register 0x9101

WRITE(1F,0D06,7F7F) //Write a “0001101” to bits 14:8 and “0000110” to bits 6:0
/land mask off the rest of the bits through the “Mask” of
/[TF7F where only bit 15 and bit 8 are set to 0 and ignored

Write 2°b11 to 4/5.36864.14:13 to set RX Loop Bandwidth

This is read “write 2 bits of binary value 11 to register 0x9000 bits 14:13”

Write 2°b11 to 4/5.36864.6:5 to set TX Loop Bandwidth

This is read “write 2 bits of binary value 11 to register 0x9000 bits 6:5”

In Sonic these last two instructions can be combined and are accomplished by the
following commands:

WRITE(1E,9000) /lIndirectly address register 0x9000
WRITE(1F,6060,6060) //Write a “11” to bits 14:13 and “11” to bits 6:5
/I mask off the rest of the bits through the “Mask” of
/16060 where only the bits 14:13 and 6:5 are
/l set to 1 and the rest of the bits are ignored

Write 4’b0101 to 4/5.36864.11:8 to set the MPY RX multiplier factor to 10

This is read “write 4 bits of binary value 0101 to register 0x9000 bits 11:8”
In Sonic this is accomplished by the following commands:

WRITE(1E,9000) /lIndirectly address register 0x9000
WRITE(1F,0500,0F00) //Write a “0101” 11:8 and mask off the rest of the bits
/Ithrough the “Mask” of OFO0 where only bits 11:8
/l are set to 1 and the rest of the bits are ignored

Write 4’0101 to 4/5.36864.3:0 to set the MPY TX multiplier factor to 10

This is read “write 4 bits of binary value 0101 to register 0x9000 bits 3:0”
In Sonic this is accomplished by the following commands:

WRITE(1E,9000) /Nndirectly address register 0x9000
WRITE(1F,0005,000F) //Write a “0101” 3:0 and mask off the rest of the bits
/lthrough the “Mask” of 000F where only bits 3:0
/l are set to 1 and the rest of the bits are ignored

Write 16°h5555 to 4/5.36865 SERDES_RATE_CONFIG_TX_RX to set Half Rate Mode

This is read “write 16 bits of hexadecimal value 5555 to register 0x9001 bits 15:0”
In Sonic this is accomplished by the following commands:

WRITE(1E,9001) /Nndirectly address register 0x9001
WRITE(1F,5555) //Write a “0101010101010101” to bits 15:0

**NOTE: No Mask is required because all bits of register 0x9001 are being set
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Write 3’b000 t0 4/5.37127.14:12 to set the control bits for VCO tail current to 0
This is read “write 3 bits of binary value 000 to register 0x9107 bits 14:12”
In Sonic this is accomplished by the following commands:

WRITE(1E,9107) /Nndirectly address register 0x9107

WRITE(1F,0000,7000) //Write a “000” to bits 14:12 and mask off the rest of the
/I bits through the “Mask” of 7000 where only bits 14:12
/lare set to 1 and the rest of the bits are ignored

Write 1’b1 t0 4/5.37127.15 to enable the Jitter Cleaner
This is read “write 1 bit of binary value 1 to register 0x9107 bit 15”
In Sonic this is accomplished by the following commands:

WRITE(1E,9107) /Nndirectly address register 0x9107

WRITE(1F,8000,8000) //Write a “1” to bit 15
/land mask off the rest of the bits through the “Mask” of
//8000 where only bit 15 is set to 1 and the rest are ignored

Wait 50 ms in order to allow the JCPLL to lock
Else If using the clock bypass mode (JCPLL Off):
Select REFCLK Input (Default = Differential)

If the Single Ended REFCLK is used — write 2°b01 to 4/5.37120.15:14
This is read “write 2 bits of binary value 01 to register 0x9100 bits 15:14”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,4000,C000) //Write a “01’ to bits 15:14 through “4” and mask
//off the rest of the bits through the “Mask™ of
//C000 where only bits 15:14 are setto 1 in “C”

If the Differential REFCLK is used — write 2’b00 to 4/5.37120.15:14 OR don’t write

anything since the register’s default value implements the Differential REFCLK.
This is read “write 2 bits of binary value 00 to register 0x9100 bits 15:14”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0000,C000) //Write a “00’ to bits 15:14 through “0” and mask
//off the rest of the bits through the “Mask™ of
//C000 where only bits 15:14 are setto 1 in “C”

Select RXBYTE_CLK (Default = Differential)

If the Single Ended REFCLK is used — write 2°b10 to 4/5.37120.13:12
This is read “write 2 bits of binary value 10 to register 0x9100 bits 13:12”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,2000,3000) //Write a “10” to bits 13:12 through “2” and mask
//off the rest of the bits through the “Mask™ of
/13000 where only bits 13:12 are setto 1 in “3”
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If the Differential REFCLK is used — write 2’b11 to 4/5.37120.13:12 OR don’t write

anything since the register’s default value implements the Differential REFCLK.
This is read “write 2 bits of binary value 11 to register 0x9100 bits 13:12”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,3000,3000) //Write a “11” to bits 13:12 through “3” and mask
//off the rest of the bits through the “Mask” of
/13000 where only bits 13:12 are setto 1 in “3”

Select SERDES TX Reference Clock Input (Default = Differential)

If the Single Ended REFCLK is used — write 2°b10 to 4/5.37120.11:10
This is read “write 2 bits of binary value 10 to register 0x9100 bits 11:10”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0800,0C00) //Write a “10” to bits 11:10 through “8” and mask
//off the rest of the bits through the “Mask” of
//I0C00 where only bits 11:10 are setto 1 in “C”

If the Differential REFCLK is used — write 2’b11 to 4/5.37120.11:10 OR don’t write

anything since the register’s default value implements the Differential REFCLK.
This is read “write 2 bits of binary value 11 to register 0x9100 bits 11:10”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0300,0300) //Write a “11” to bits 11:10 through “3” and mask
//off the rest of the bits through the “Mask™ of
/10300 where only bits 11:10 are setto 1 in “3”

Select SERDES RX Reference Clock Input (Default = Differential)

If the Single Ended REFCLK is used — write 2’b10 to 4/5.37120.9:8
This is read “write 2 bits of binary value 10 to register 0x9100 bits 9:8”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0200,0300) //Write a “10” to bits 9:8 through “2” and mask
//off the rest of the bits through the “Mask™ of
//0300 where only bits 9:8 are setto 1 in “3”

If the Differential REFCLK is used — write 2’b11 to 4/5.37120.9:8 OR don’t write

anything since the register’s default value implements the Differential REFCLK.
This is read “write 2 bits of binary value 11 to register 0x9100 bits 9:8”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0300,0300) //Write a “11” to bits 9:8 through “3” and mask
//off the rest of the bits through the “Mask™ of
//0300 where only bits 9:8 are setto 1 in “3”
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Select DELAY_CLK (Default = Differential)

If the Single Ended REFCLK is used — write 2°b10 to 4/5.37120.7:6
This is read “write 2 bits of binary value 10 to register 0x9100 bits 7:6”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0080,00C0) //Write a “10” to bits 7:6 through “2” and mask
//off the rest of the bits through the “Mask” of
//00C0 where only bits 7:6 are set to 1 in “C”

If the Differential REFCLK is used — write 2’b11 to 4/5.37120.7:6 OR don’t write

anything since the register’s default value implements the Differential REFCLK.
This is read “write 2 bits of binary value 11 to register 0x9100 bits 7:6”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,00C0,00C0) //Write a “11” to bits 7:6 through “C” and mask
//off the rest of the bits through the “Mask” of
//00C0 where only bits 7:6 are setto 1 in “C”

Select HSTL_2X_CLK (Default = Differential)

If the Single Ended REFCLK is used — write 2°b10 to 4/5.37120.5:4
This is read “write 2 bits of binary value 10 to register 0x9100 bits 5:4”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0020,0030) //Write a “10” to bits 5:4 through “2” and mask
//off the rest of the bits through the “Mask” of
//0030 where only bits 5:4 are setto 1 in “3”

If the Differential REFCLK is used — write 2’b11 to 4/5.37120.5:4 OR don’t write

anything since the register’s default value implements the Differential REFCLK.
This is read “write 2 bits of binary value 11 to register 0x9100 bits 5:4”
In Sonic this is accomplished by the following commands:

WRITE(1E,9100) /Nndirectly address register 0x9100

WRITE(1F,0030,0030) //Write a “11” to bits 5:4 through “3” and mask
//off the rest of the bits through the “Mask™ of
//0030 where only bits 5:4 are setto 1 in “3”

**NOTE: Up until this point, Register 0x9100 has been used and individual bits of that
register have been changed according to their function. However, for faster execution and
cleaner code, all of the bits set to this point can be combined and implemented in a single
transaction such as:
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If using a Single Ended REFCLK:
WRITE(1E,9100) /Nndirectly address register 0x9100
WRITE(1F,6AAQ0,FFF0) //Write a “011010101010” to bits 15:4 and mask
//off the rest of the bits 3:0

The default value for bits 3:0 of register 0x9100 are 0000 so in the previous case the mask can be
omitted because we are re-writing the default values, but it was left in for demonstrative purposes.

If using a Differential REFCLK the registers are already set due to the default conditions or you
can re-write those registers:
WRITE(1E,9100) /lIndirectly address register 0x9100
WRITE(1F,3FF0,FFFO0) //Write a “001111111111” to bits 15:4 and mask
/loff the rest of the bits 3:0

The default value for bits 3:0 of register 0x9100 are 0000 so in the previous case the mask can be
omitted because we are re-writing the default values, but it was left in for demonstrative purposes.

Write 2°b00 to 16.10:9 to select SERDES TX clock as RX_CLK output (per channel)
This is read “write 2 bits of binary value 00 to register 0x10 bits 10:9”
In Sonic this is accomplished by the following commands:

WRITE(10,0000,0600) //Write a “00” to bits 10:9 through “0” and mask
//off the rest of the bits through the “Mask™ of
//0600 where only bits 10:9 are setto 1 in “6”

**NOTE: Register 0x10 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 7’h04 to 4/5.37121.6:0 to set HSTL_DIV2 to the value of 4
This is read “write 6 bits of hexadecimal value 04 to register 0x9101 bits 6:0”
In Sonic this is accomplished by the following commands:

WRITE(1E,9101) /Nndirectly address register 0x9101
WRITE(1F,0004,007F) //Write a “0000100” to bits 6:0 and mask off
/I the rest of the bits through the “Mask™ off 007F
/lwhere only bits 6:0 are set to 1 through “7F”

Write 15°h1515 to 4/5.36864.14:0 SERDES_PLL_CONFIG to set the MPY RX/TX multiplier
factor to 10.

This is read “write 15 bits of hexadecimal value 1515 to register 0x9000 bits 14:0”

In Sonic this is accomplished by the following commands:

WRITE(1E,9000) /Nndirectly address register 0x9000
WRITE(1F,1515,7FFF) //Write a “0010101 14:8 and “0000110” to bits 6:0
/land mask off the rest of the bits through the “Mask” of
/[TFFF where only bit 15 is set to 0 and ignored

Write 16°h5555 to 4/5.36865 SERDES_RATE_CONFIG_TX_RX to set Half Rate Mode
This is read “write 16 bits of hexadecimal value 5555 to register 0x9001 bits 15:0”
In Sonic this is accomplished by the following commands:

WRITE(1E,9001) /lIndirectly address register 0x9001
WRITE(1F,5555) //Write a “0101010101010101” to bits 15:0

**NOTE: No Mask is required because all bits of register 0x9001 are being set
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Configure the Mode:

Write 1°b0 to 17.0 to select RX Source Centered Mode (per channel)
This is read “write 1 bit of binary value 0 to register 0x11 bit 0”
In Sonic this is accomplished by the following commands:

WRITE(11,0000,0001) //Write a “0” to bit 0 through “0” and mask
/[off the rest of the bits through the “Mask” of
//0001 where only bit 0 is set to 1 in “1”

**NOTE: Register 0x11 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 1’b0 to 17.1 to select TX Source Centered Mode (per channel)
This is read “write 1 bit of binary value 0 to register 0x11 bit 1”
In Sonic this is accomplished by the following commands:

WRITE(11,0000,0002) //Write a “0” to bit 1 through “0” and mask
//off the rest of the bits through the “Mask” of
//0002 where only bit 1 isset to 1 in “2”

**NOTE: Register 0x11 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 1’b1 to 17.2 to enable 8B/10B encode and decode functions (per channel)
This is read “write 1 bit of binary value 1 to register 0x11 bit 2”
In Sonic this is accomplished by the following commands:

WRITE(11,0004,0004) //Write a “1” to bit 2 through “4”” and mask
/[off the rest of the bits through the “Mask” of
//0004 where only bit 3 isset to 1 in “4”

**NOTE: Register 0x11 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 1°b1 to 17.3 to enable 1000Base-X PCS TX & PCS RX functions (per channel)
This is read “write 1 bit of binary value 1 to register 0x11 bit 3”
In Sonic this is accomplished by the following commands:

WRITE(11,0008,0008) //Write a “1” to bit 3 through “8” and mask
//off the rest of the bits through the “Mask” of
//0008 where only bit 3 isset to 1 in “8”

**NOTE: Register 0x11 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.
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Write 1’b1 to 17.4 to set the nibble order, LSB on rising edge, MSB on falling edge (per channel)

This is read “write 1 bit of binary value 1 to register 0x11 bit 4”
In Sonic this is accomplished by the following commands:

WRITE(11,0010,0010) //Write a “1” to bit 4 through “1” and mask
//off the rest of the bits through the “Mask™ of
//0010 where only bit 4 issetto 1 in “1”

**NOTE: Register 0x11 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 1’b1 to 17.5 to enable DDR data for both TX/RX directions (per channel)
This is read “write 1 bit of binary value 1 to register 0x11 bit 5
In Sonic this is accomplished by the following commands:

WRITE(11,0020,0020) //Write a “1” to bit 5 through “2”” and mask
//off the rest of the bits through the “Mask™ of
/10020 where only bit5issetto 1 in “2”

**NOTE: Register 0x11 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 1°b0 to 17.6 to disable FC_PH overlay detection (per channel)
This is read “write 1 bit of binary value 0 to register 0x11 bit 6”
In Sonic this is accomplished by the following commands:

WRITE(11,0000,0040) //Write a “0” to bit 6 through “0” and mask
//off the rest of the bits through the “Mask™ of
//0040 where only bit 6 isset to 1 in “4”

**NOTE: Register 0x11 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 1’b1 to 17.7 to enable comma detection (per channel)
This is read “write 1 bit of binary value 1 to register 0x11 bit 7”
In Sonic this is accomplished by the following commands:

WRITE(11,0080,0080) //Write a “1” to bit 7 through “8” and mask
//off the rest of the bits through the “Mask™ of
//0080 where only bit 7 isset to 1 in “8”

**NOTE: Register 0x11 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 1°b0 to 17.9 to disable full DDR mode (per channel)
This is read “write 1 bit of binary value 0 to register 0x11 bit 9
In Sonic this is accomplished by the following commands:

WRITE(11,0000,0100) //Write a “0” to bit 9 through “0” and mask
//off the rest of the bits through the “Mask™ of
//0100 where only bit 9 issetto 1 in “1”

**NOTE: Register 0x11 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.
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**NOTE: Up until this point, Register 0x11 has been used and individual bits of that
register have been changed according to their function. However, for faster execution and
cleaner code, all of the bits set to this point can be combined and implemented in a single
transaction such as:

WRITE(11,00BC,02FF) //Write a “0” to bit 9 and “10111100” to bits 7:0 and mask
//off the rest of the bits through the “Mask™ of
/I02FF where only bit 9 and bits 7:0 are setto 1 in “2FF”

Write 1°b0 to 16.8 to disable Farend Loop Back (per channel)
This is read “write 1 bit of binary value 0 to register 0x10 bit 8”
In Sonic this is accomplished by the following commands:

WRITE(10,0000,0100) //Write a “0” to bit 8 through “0” and mask
//off the rest of the bits through the “Mask” of
//0100 where only bit 8 isset to 1 in “1”

**NOTE: Register 0x10 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 1°b0 to 0.14 to disable loop back mode (per channel)
This is read “write 1 bit of binary value 0 to register 0x00 bit 14”
In Sonic this is accomplished by the following commands:

WRITE(00,0000,4000) //Write a “0” to bit 14 through “0” and mask
/[off the rest of the bits through the “Mask” of
/14000 where only bit 14 is set to 1 in “4”

**NOTE: Register 0x00 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Write 3’b111 to 4/5.36874.11:9 to set channel 0 TX swing setting amplitude to 1375mVdfpp
This is read “write 3 bits of binary value 111 to register 0x900A bits 11:9”
In Sonic this is accomplished by the following commands:

WRITE(1E,900A) /Nndirectly address register 0x900A
WRITE(1F,0E00,0E00) //Write a “111” to bits 11:9
/land mask off the rest of the bits through the “Mask” of
/I0EQO0 where only bits 11:9 are setto 1 in “E”

Write 1’b1 to 4/5.36874.8 to set channel 0 TX CM bit
This is read “write 1 bit of binary value 1 to register 0x900A bit 8”
In Sonic this is accomplished by the following commands:

WRITE(1E,900A) /lndirectly address register 0X900A
WRITE(1F,0100,0100) //Write a “1” to bit 8
/land mask off the rest of the bits through the “Mask” of
//0100 where only bit 8 isset to 1 in “1”
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Write 3’b111 to 4/5.36876.11:9 to set channel 1 TX swing setting amplitude to 1375mVdfpp
This is read “write 3 bits of binary value 111 to register 0x900C bits 11:9”
In Sonic this is accomplished by the following commands:

WRITE(1E,900C) /Nndirectly address register 0x900C
WRITE(1F,0E00,0E00) //Write a “111” to bits 11:9
/land mask off the rest of the bits through the “Mask” of
/I0EQO0 where only bits 11:9 are setto 1 in “E”

Write 1’b1 to 4/5.36876.8 to set channel 1 TX CM bit
This is read “write 1 bit of binary value 1 to register 0x900C bit 8”
In Sonic this is accomplished by the following commands:

WRITE(1E,900C) /Nndirectly address register 0x900C
WRITE(1F,0100,0100) //Write a “1” to bit 8
/land mask off the rest of the bits through the “Mask” of
//0100 where only bit 8 issetto 1 in “1”

Write 3’b111 to 4/5.36878.11:9 to set channel 2 TX swing setting amplitude to 1375mVdfpp
This is read “write 3 bits of binary value 111 to register 0x900E bits 11:9”
In Sonic this is accomplished by the following commands:

WRITE(1E,900E) /lIndirectly address register 0x900E
WRITE(1F,0E00,0E00) //Write a “111” to bits 11:9
/land mask off the rest of the bits through the “Mask” of
/IOEQO where only bits 11:9 are setto 1 in “E”

Write 1’b1 to 4/5.36878.8 to set channel 2 TX CM bit
This is read “write 1 bit of binary value 1 to register 0X900E bit 8”
In Sonic this is accomplished by the following commands:

WRITE(1E,900E) /Nndirectly address register 0x900E
WRITE(1F,0100,0100) //Write a “1” to bit 8
/land mask off the rest of the bits through the “Mask” of
//0100 where only bit 8 isset to 1 in “1”

Write 3’b111 to 4/5.36880.11:9 to set channel 3 TX swing setting amplitude to 1375mVdfpp
This is read “write 3 bits of binary value 111 to register 0x9010 bits 11:9”
In Sonic this is accomplished by the following commands:

WRITE(1E,9010) /Nndirectly address register 0x9010
WRITE(1F,0E00,0E00) //Write a “111” to bits 11:9
/land mask off the rest of the bits through the “Mask” of
/IOEQO where only bits 11:9 are setto 1 in “E”

Write 1’b1 to 4/5.36880.8 to set channel 3 TX CM bit
This is read “write 1 bit of binary value 1 to register 0x9010 bit 8”
In Sonic this is accomplished by the following commands:

WRITE(1E,9010) /Nndirectly address register 0x9010
WRITE(1F,0100,0100) //Write a “1” to bit 8
/land mask off the rest of the bits through the “Mask” of
//0100 where only bit 8 issetto 1 in “1”
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Set RX Equalization Settings:

Write 4’b0001 to 4/5.36866.15:12 to turn on adaptive equalization (4’b0000 is off)
This is read “write 4 bits of binary value 0001 to register 0x9002 bits 15:12”
In Sonic this is accomplished by the following commands:

WRITE(1E,9002) /lIndirectly address register 0x9002
WRITE(1F,1000,F000) //Write a “0001” to bits 15:12
/land mask off the rest of the bits through the “Mask” of
/[F000 where only bits 15:12 are setto 1 in “F”

Write 4’b0001 to 4/5.36868.15:12 to turn on adaptive equalization (4’b0000 is off)
This is read “write 4 bits of binary value 0001 to register 0x9004 bits 15:12”
In Sonic this is accomplished by the following commands:

WRITE(1E,9004) /Nndirectly address register 0x9004
WRITE(1F,1000,F000) //Write a “0001” to bits 15:12
/land mask off the rest of the bits through the “Mask” of
/[FO00 where only bits 15:12 are setto 1 in “F”

Write 4’b0001 to 4/5.36870.15:12 to turn on adaptive equalization (4’b0000 is off)
This is read “write 4 bits of binary value 0001 to register 0x9006 bits 15:12”
In Sonic this is accomplished by the following commands:

WRITE(1E,9006) /Nndirectly address register 0x9006
WRITE(1F,1000,F000) //Write a “0001” to bits 15:12
/land mask off the rest of the bits through the “Mask” of
/[FO00 where only bits 15:12 are setto 1 in “F”

Write 4’b0001 to 4/5.36872.15:12 to turn on adaptive equalization (4’b0000 is off)
This is read “write 4 bits of binary value 0001 to register 0x9008 bits 15:12”
In Sonic this is accomplished by the following commands:

WRITE(1E,9008) /Nndirectly address register 0x9008
WRITE(1F,1000,F000) //Write a “0001” to bits 15:12
/land mask off the rest of the bits through the “Mask” of
/[F000 where only bits 15:12 are setto 1 in “F”

Write 2°b01 to 4/5.36866.3:2 for AC coupled mode (2°b00 is DC coupled mode)
This is read “write 2 bits of binary value 01 to register 0x9002 bits 3:2”
In Sonic this is accomplished by the following commands:

WRITE(1E,9002) /Nndirectly address register 0x9002
WRITE(1F,0004,000C) //Write a “01” to bits 3:2
/land mask off the rest of the bits through the “Mask” of
//000C where only bits 3:2 are setto 1 in “C”

Write 2°b01 to 4/5.36868.3:2 for AC coupled mode (2°b00 is DC coupled mode)
This is read “write 2 bits of binary value 01 to register 0x9004 bits 3:2”
In Sonic this is accomplished by the following commands:

WRITE(1E,9004) /lIndirectly address register 0x9004
WRITE(1F,0004,000C) //Write a “01” to bits 3:2
/land mask off the rest of the bits through the “Mask” of
//000C where only bits 3:2 are setto 1 in “C”
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Write 2°b01 to 4/5.36870.3:2 for AC coupled mode (2°b00 is DC coupled mode)
This is read “write 2 bits of binary value 01 to register 0x9006 bits 3:2”
In Sonic this is accomplished by the following commands:

WRITE(1E,9006) /Nndirectly address register 0x9006
WRITE(1F,0004,000C) //Write a “01” to bits 3:2
/land mask off the rest of the bits through the “Mask” of
//000C where only bits 3:2 are setto 1 in “C”

Write 2°b01 to 4/5.36872.3:2 for AC coupled mode (2°b00 is DC coupled mode)
This is read “write 2 bits of binary value 01 to register 0x9008 bits 3:2”
In Sonic this is accomplished by the following commands:

WRITE(1E,9008) /Nndirectly address register 0x9008
WRITE(1F,0004,000C) //Write a “01” to bits 3:2
/land mask off the rest of the bits through the “Mask” of
//000C where only bits 3:2 are setto 1 in “C”

Set TX DLL Offset:

Write 16°’h0028 to 4/5.37888 TX0_DLL_CONTROL
This is read “write 16 bits of hexadecimal value 0028 to register 0x9400 bits 15:0”
In Sonic this is accomplished by the following commands:

WRITE(1E,9400) /Nndirectly address register 0x9400
WRITE(1F,0028) //Write a “0000000000101000” to bits 15:0

**NOTE: No Mask is required because all bits of register 0x9400 are being set
Write 16°’h0028 to 4/5.37889 TX1_DLL_CONTROL
This is read “write 16 bits of hexadecimal value 0028 to register 0x9401 bits 15:0”

In Sonic this is accomplished by the following commands:

WRITE(1E,9401) /Nndirectly address register 0x9401
WRITE(1F,0028) //Write a “0000000000101000” to bits 15:0

**NOTE: No Mask is required because all bits of register 0x9401 are being set
Write 16’h0028 to 4/5.37890 TX2_DLL_CONTROL
This is read “write 16 bits of hexadecimal value 0028 to register 0x9402 bits 15:0”

In Sonic this is accomplished by the following commands:

WRITE(1E,9402) /Nndirectly address register 0x9402
WRITE(1F,0028) //Write a “0000000000101000” to bits 15:0

**NOTE: No Mask is required because all bits of register 0x9402 are being set
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Write 16’h0028 to 4/5.37891 TX3_DLL_CONTROL
This is read “write 16 bits of hexadecimal value 0028 to register 0x9403 bits 15:0”
In Sonic this is accomplished by the following commands:

WRITE(1E,9403) /Nndirectly address register 0x9403
WRITE(1F,0028) //Write a “0000000000101000” to bits 15:0

**NOTE: No Mask is required because all bits of register 0x9403 are being set

Poll Serdes PLL Status for Locked State:

Read 4/5.36891.4,0 SERDES_PLL_STATUS-PLL_LOCK_TX/RX
This is read “read register 0x901B bits bits 4 and 0”
In Sonic this is accomplished by the following commands:

WRITE(1E,901B) /lIndirectly address register 0x901B

READ(1F,0011,0011)  //Read bit 4 and bit 0 of register 901B and compare the
[/lthe expected value of “0011” with the bits masked off the
/I through the “Mask” of 0011 where only bit 4 and bit 0
[lare setto 1in “11”

If the bits read are equal to the bits in the expected value field then the text color in Sonic will be

Green, otherwise the text color will be red. Repeat this register read until bit 4 and bit O of register
0x901B are equal to “1.”

Issue a Data Path Reset:

Write 1°b1 to 16.11 to issue a TX and RX Data Path Reset (per channel)
This is read “write 1 bit of binary value 1 to register 0x10 bit 11”
In Sonic this is accomplished by the following commands:

WRITE(10,0800,0800) //Write a “1” to bit 11 through “8” and mask
/[off the rest of the bits through the “Mask” of
//0800 where only bit 11 is set to 1 in “8”

**NOTE: Register 0x10 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Clear Latched Reqisters:

Read 1 PHY_STATUS 1 to clear (per channel)
This is read “read register 0x01”
In Sonic this is accomplished by the following commands:
READ(01) /IRead all bits of register 0x01

**NOTE: Register 0x01 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.
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Read 18 PHY_RX_CTC_FIFO_STATUS to clear (per channel)
This is read “read register 0x12”
In Sonic this is accomplished by the following commands:

READ(12) /IRead all bits of register 0x12

**NOTE: Register 0x12 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Read 19 PHY_TX CTC_FIFO_STATUS to clear (per channel)
This is read “read register 0x13”
In Sonic this is accomplished by the following commands:

READ(13) /IRead all bits of register 0x13

**NOTE: Register 0x13 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Read 28 PHY_CHANNEL_STATUS to clear (per channel)
This is read “read register 0x1C”
In Sonic this is accomplished by the following commands:

READ(1C) /IRead all bits of register 0x1C

**NOTE: Register 0x1C is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Read 4/5.36891 SERDES_PLL_STATUS to clear

This is read “read all bits of register 0x901B”
In Sonic this is accomplished by the following commands:

WRITE(1E,901B) /Nndirectly address register 0x901B
READ(1F) /IRead all bits of register 901B

Operational Mode Status:

Read Verify 1.2 PHY_STATUS 1 - Link Status (1’b1) (per channel)
This is read “read register 0x01 bit 2”
In Sonic this is accomplished by the following commands:

READ(01,0105,0004)  //Read all bits of register 01 and compare the
/lthe expected value of “0105” with the bits masked off the
/I through the “Mask” of 0004 where only bit 2 issetto 1 in
/I’4” since that is the only bit we care about

**NOTE: Register 0x01 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

If bit 2 is read as a “1” the link is up and it will be equal to the bits in the expected value field of
“0105” and the text color in Sonic will be Green, otherwise the text color will be red.
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Read Verify 18.15 PHY_RX_CTC_FIFO_STATUS — RX_CTC_Reset (1’b0) (per channel)
This is read “read register 0x12 bit 15”
In Sonic this is accomplished by the following commands:

READ(12,0000,8000)  //Read all bits of register 0x12 and compare the expected
/Ivalue of “0000” with bit 15 masked off through the
/I"Mask” of 8000 where only bit 15 is set to 1 in “8” since
/lthat is the only bit we care about

If bit 15 is read as a “0” the FIFO has not overflowed or been reset and it will be equal to the bit
in the expected value field of “0000” and the text color in Sonic will be Green, otherwise the text
color will be red.

**NOTE: Register 0x12 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

Read Verify 19.15 PHY_TX_CTC_FIFO_STATUS — TX_FIFO_Reset_1Gx (1’b0) (per channel)
This is read “read register 0x13 bit 15”
In Sonic this is accomplished by the following commands:

READ(13,0000,8000)  //Read all bits of register 0x13 and compare the expected
[/Ivalue of “0000 with bit 15 masked off through the
/"Mask” of 8000 where only bit 15 is set to 1 in “8” since
[/lthat is the only bit we care about

**NOTE: Register 0x13 is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

If bit 15 is read as a “0” the TX FIFO and FIFO have not had a collision or been reset and it will
be equal to the bit in the expected value field of “0000” and the text color in Sonic will be Green,
otherwise the text color will be red.

Read Verify 28.13:12 PHY_CHANNEL_STATUS - Enc/Dec Invalid Code Word (2’b00) (per
channel)

This is read “read register 0x1C bits 13:12”

In Sonic this is accomplished by the following commands:

READ(1C,0000,3000) //Read all bits of register 0x1C and compare the expected
/Ivalue of “0000” with bits 13:12 masked off through the
/I"Mask” of 3000 where only bits 13:12 are set to 1 in “8”
/Isince they are the only bits we care about

**NOTE: Register 0x1C is accessible directly through Clause 22, therefore Indirect
Addressing is not required.

If bits 13:12 are read as “00” the encoder and decoders have not received invalid control words

and it will be equal to the bit in the expected value field of “0000” and the text color in Sonic will
be Green, otherwise the text color will be red.
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Read Verify 4/5.36891.4 SERDES_PLL_STATUS - PLL_LOCK_RX (1’b1)
This is read “read register 0x901B bit 4”
In Sonic this is accomplished by the following commands:

WRITE(1E,901B) /Nndirectly address register 0x901B

READ(1F,0010,0010)  //Read all bits of register 901B and compare the expected
/Ivalue of “0010” with bit 4 masked off through the
/"Mask” of 0010 where only bit 4 is setto 1 in “1”
/Isince this is the only bit we care about

If bit 4 is read as a “1” the PLL is locked within 10ppm of REFCLKP/N in the SERDES RX
macro and it will be equal to the bit in the expected value field of “0000” and the text color in
Sonic will be Green, otherwise the text color will be red.

Read Verify 4/5.36891.0 SERDES_PLL_STATUS - PLL_LOCK_TX (1’b1)
This is read “read register 0x901B bit 0”
In Sonic this is accomplished by the following commands:

WRITE(1E,901B) /Nndirectly address register 0x901B

READ(1F,0011,0001) //Read all bits of register 901B and compare the expected
/Ivalue of “0011” with bit 0 masked off through the
/"Mask” of 0001 where only bit 0 is setto 1 in “1”
/Isince this is the only bit we care about

If bit O is read as a “1” the PLL is locked within 10ppm of REFCLKP/N in the SERDES TX
macro and it will be equal to the bit in the expected value field of “0000” and the text color in
Sonic will be Green, otherwise the text color will be red.

Revision History:
June 2008 - Initial Creation (JN)
July 2008 — Rev 0.1 (JN)
September 2008 — Rev 0.2 (JN)

Sonic MDIO Software and TLK3134 EVM User’s Guides Supplemental Information 35



