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Quick Overview
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TP1: t,r (PCLK input jitter)

Input jitter measurement on PCLK, t,;,r, IS measured under the following
conditions:

a) Use TJ@BER with Target BER = 10 (BER = 1E - 10)

b) Set Clock Recover using Custom PLL with loop BW at /15, where fis the
PCLK frequency and damping of 2

c) Set Low Pass @ f/20, where fis the PCLK frequency.

Ul:
92x

“1Ul =1/ (PCLK*35) and refers to the high speed serial stream.

913A/914A

“12bLF: 1Ul =1/ (PCLK*28) and refers to the high speed serial stream.
“12bHF: 1Ul = 1/ (PCLK*28*2/3) and refers to the high speed serial stream.
“10bHF: 1Ul = 1/ (PCLK*28*1/2) and refers to the high speed serial stream.
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TP2: t;7 (TXOUT Total Jitter)

On the high speed serial stream output DOUT-, DOUT+, measure under
the following conditions:

a) Configure device in serial test pattern mode : Set register 2C = 60h

b) Set Clock recover using custom PLL with Loop BW at /15, where f is the
PCLK frequency

c) Use TI@BER with Target BER = 10 (BER = 1E - 10)
d) Configure to measure DDJ@BER

« Ul:
92X

"1Ul = 1/ (PCLK*35) and refers to the high speed serial stream.

913A/914A

"12bLF: 1UI =1/ (PCLK*28) and refers to the high speed serial stream.
"12bHF: 1Ul = 1/ (PCLK*28*2/3) and refers to the high speed serial stream.
"10bHF: 1Ul = 1/ (PCLK*28*1/2) and refers to the high speed serial stream.
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TP3: Ew (CMLOUT Eye Opening)

CMLOUT Eye Opening can be defined by tg; (1Ul) - TI@BER:

a) Enable CMLOUT: Set Register 0x3F[4] = 0'b

b) Set Clock recover using custom PLL with Loop BW at /15, where f is the
PCLK frequency

c) Use TI@BER with Target BER = 10 (BER = 1E - 10)

« Ul:
92X

"1Ul =1/ (PCLK*35) and refers to the high speed serial stream.

913A/914A

"12bLF: 1Ul =1/ (PCLK*28) and refers to the high speed serial stream.
"12bHF: 1Ul = 1/ (PCLK*28*2/3) and refers to the high speed serial stream.
" 10bHF: 1Ul = 1/ (PCLK*28*1/2) and refers to the high speed serial stream.
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DPOJET Jitter Measurement

Tl Confidential — Selective Disclosure

i3 TEXAS

INSTRU

MENTS




Jitter Measurement Guidance

* These guidelines are based on the use of DPOJET

» Goal is to provide guidance to configure the DPOJET settings
recommended for measurement of the DS90UH925 input and output
jitter

 The images show are for the purpose of illustrating the DPOJET tool

configuration process. This is not meant to reflect actual or expected
application or device measurements.
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LOCK?

 Check LOCK status before starting jitter measurement.

e How?
— LOCK pin LED
— LOCK @ General Status Register
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Enable Tool

B 75.0mVidiv

Tl Confidential — Selective Disclosure

500 R

Disk Drive Weasurements 2 Seridl Datatiiter Wizard...
\USE2 0 Test Package Select...
RT-Eye Serial Complance and Arafysis

D1 Compiance Test Soltion

Ethermnet Complance Test Software

HIOM Complanice Test Software:

Jiter Analysis

Profocol Trigger snd Decodz

CAN and LN Tesing and Profocal Decode Software

HIM Complanice Test Software(1 4)

Lira ¥idzbard Speciral Anatrsis

PrIFipress:

UUSE 31) Essenfislz

WP DY Essentils

MPIBM-PHY Essentisl:

DER Anlysis

1.0psidiv 50.0GSs  20.0ps/pt
Sample

0 acgs

Man  February (

Select drop-down menu

Choose DPOJET & One Touch Jitter
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Select “Analog Measurement”

RECH

AT 150mY 1.33ns 4

AT f62my 1.33ns B B.67n

Value Mean Kin Max SiDev  Count Info
Moy 0! 0 ]
~n Dely s & 7 7 10 g.
™ ampl ¥ 0. 00 2]
M rse s 0. T} ]
™ Fal & d i 7 0. 0.0 2]
T rse | 0! 0 0
T X it 0.0 @I
™ reyt e 0. 0o ]

Vertical Setup

Ao Ingut Display Position Termination Coupling
®=® ®
|LmI %@
| G

o
’W/

Set Analog only; apply all

Tl Confidential — Selective Disclosure

Chan?

Cha Zii‘
Cha a;.‘

Manually select the analog
measurement mode to avoid errors.
(This may be set incorrectly with
default settings)
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Proper Set Scale

File | Edt | o a | M | W hath Bs Tek ! ’

O Ch1 Position B

-3.0div

Ch1Scale ()

300mV

Using horizontal scale and
resolution knob to set 40uS/div

| e 24amvidiv 500 81606 D) (@™ soamv :\|4n /div 125655 | 800psipt |
AT 248mV 8.0ns  32.0ps 32.0ps ‘ ‘ Sraview Single Seq
————————————— 03cgs RL:S

Man  April 01, 2016

S5tDev  Count Info

Preferences ¥ |
Heasurements Measurement Source(s)

Period  PosWidth  NegWidth  Freq \d

Clear Selected
N-Period  +Duty Cycle -Duty Cycle

-

CC-Period  +CCDuty  CC-Duty

o
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TP1: t,r (PCLK input jitter)

Input jitter measurement on PCLK, t,;,r, IS measured under the following
conditions:

a) Use TJ@BER with Target BER = 10 (BER = 1E - 10)

b) Set Clock Recover using Custom PLL with loop BW at /15, where fis the
PCLK frequency and damping of 2

c) Set Low Pass @ /20, where fis the PCLK frequency.
Ul:

92x

“1Ul =1/ (PCLK*35) and refers to the high speed serial stream.

913A/914A

“12bLF: 1Ul =1/ (PCLK*28) and refers to the high speed serial stream.
“12bHF: 1Ul = 1/ (PCLK*28*2/3) and refers to the high speed serial stream.
“10bHF: 1Ul = 1/ (PCLK*28*1/2) and refers to the high speed serial stream.
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PCLK Input Jitter
Configure Edge

1. Go to Configure menu
2. Select Edges

a. Signal Type = Clock

b. Clock Edge = Fall (if
using rising edge, change to Rise)

0

& 222mvidiv 500 By16.0G |“‘_‘ J870mv || 40.00sidiv 50.068/s  20.0ps/pt
T 222mV 8.0ns  40.0ns 40.0ns Ru Sample
\ 21 acgs RL:20.0M

Value Mean Min Max St Dav Count Info o
Man  February 18,2013  18:05:33

- Jitter and Eye Diagram Analysis Tools

m Measurement Sourceis)
elect

- Clock Edge

()

@ 2b
G G
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PCLK Input Jitter
Configure Clock Recover

Bkl | Verical | Forzileq | Trg - Cisgly

1. Go to Configure menu
2. Select Clock Recover
2a. Method = PLL Custom BW
2b. PLL Type = Type |l
2c. Chose Loop BW
2d. Loop BW = /15
for exaple, pclk=78MHz
f/15 = 5.2MHz
2e. Damping = 2
3. Apply to All
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PCLK Input Jitter
Configure R|Dj

ErCEl | ho Measure Math &Sk

1. Go to Configure menu
AR 2. Select R|Dj
1 a. Pattern = Repeating
| b. Window Length = 2UI
c. Jitter Target BER = 1E-10
3 3. Apply to All

21

J‘_‘222m\Hdiv 500 By:16.0G " \ﬂ‘—‘ J8romv ‘:‘440‘0u51'dw 50.068/s  20.0psipt "
‘ 17 222mV 8.0ns  40.0ns 40.0ns Ru Sample
—_— 199 acqs RL:20.0M
Man  February 18, 2013

Value Mean Min Max StDev  Count Info

‘_ T Freq'  [TooMHz [i5.995245M [i59iM  [reosM flosk oo [

Jitter and Eye Diagram Analysis Tools

3
( Select | Measurement Source(s) Data Signal Settings Kpply to ATl

2

* Coples Targe! BER value Lo both Jitler Targel BER and Target BER
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PCLK Input Jitter

Conflgure Fllter

T 248mV(div 500 E{q:'IE.OG DS
T 248mV 8.0ns  32.0ps 32.0us

Value Mean Min Max StDev  Count Info

TR X T T D N )
T R )

M
1 04166676 1 0426 m

Jitter and Eye Diagram Analysis Tools

T B R

Freq (F1) 0
1kHz

Freq (F2) ()

1.95MHz

\@ D /ssmy || 40.0usidiv 1.2568)s  s00psfpt

Praview Sinaln Seq
4 acqs RL:500k

‘Man April 01, 2016 09:10:50

Apply to All

( sekect ) Measurement Source(s) ‘ ‘
]’ F1 R

High Pass (F1)

Filter Spec
No Filter A\

Freq
Low Pass (F2)

1. Go to Configure menu
2. Select Filters
3. Configure the Low Pass filter to /20
a. Use drop-down Low Pass (F2)
Filter Spec to select “2'd
Order”
b. Set Freq (F2) to f/20
Example: PCLK = 75MHz
f/20= 3.75MHz

4. Apply to All
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PCLK Input Jitter

Resul

) DPOJET Plots

ts

nnnnnn
NNNNNNNNNNNNNNNNNNNN

o TP SO .........

poo b PR ......... :
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TJ@BER1: Bathtuh

lllll

Popialion Max-cc  Min-cc

1. Go to Results

2, Click “Single” to capture
measurement

3, click on “Run” to get
distribution of jitter

Measurement results will be
reported in this format
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PCLK
TP1

PLL

SER
Driver

TXOUT
TP2

TP2: TXOUTPUT JITTER
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TP2: t;7 (TXOUT Total Jitter)

On the high speed serial stream output DOUT-, DOUT+, measure under
the following conditions:
a) Configure device in serial test pattern mode : Set register 2C = 60h

b) Set Clock recover using custom PLL with Loop BW at /15, where f is the
PCLK frequency

c) Use TI@BER with Target BER = 10 (BER = 1E - 10)
d) Configure to measure DDJ@BER

Ul:
92x

"1Ul = 1/ (PCLK*35) and refers to the high speed serial stream.

913A/914A

"12bLF: 1UI =1/ (PCLK*28) and refers to the high speed serial stream.
"12bHF: 1Ul = 1/ (PCLK*28*2/3) and refers to the high speed serial stream.
"10bHF: 1Ul = 1/ (PCLK*28*1/2) and refers to the high speed serial stream.
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Tx Output Jitter
Select Jitter Measurement

500 81606 |
T 230mY 8.0ns  -40.0ns 40.0ns

‘ @D 230V Offset:-234mV

Jitter and Eye Diagram Analysis Tools
Measurements Measurernent
Jitter
RJ RJ-id Summary TJ@BER1
Clear Selected
JEBER DJ DJ-66  Phase Hoise

&) W w

PJ DD DCD

5
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(@ /129 _

Single Seq
1 acqs RL:20.0M

Man  February 06,2013  20:20:07

Preferences v

Source(s)

e
e

40.0ps/div 50.0GS/s 20.0ps/pt

1. Go to jitter Select menu
2. Select Jitter

3. Clear All

4. Select TJ@BER

5. Select DDJ
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Tx Output Jitter
Configure Edges

File | Eolt | Veri

G

T T.0mV/div 500 By:16.06 Dg |“‘_ S 568mV ‘ 1.89us/div 50.0GS/s  20.0ps/pt
Single Seq |
\ 1 acgs RL:947k
Value Mean Min Max StDev  Count Info
Man  April 01, 2016 09:37:00

R Y T N )
-mm-m=

0 71.0mV 379ps  -1.9ns  1.88ns

= Source(s)
1 2
"J Signal Type Clock Edye

@

1. Go to Configure menu
2. Select Edges

3. Select Auto

4. Select Both (some SW
dose not have this option)
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Tx Output Jitter

Configure Clock Recover

File | Eelt | Vertical | Horizibeg | Trig | Disglay

C

Measure | Mask | Math

500 By16.06 Dg

T M.0mV 37%s  19ns  1.88ns

D 74.0mVidiv

Value Mean Min Max §tDev  Gount Info

o s vy o i (0]
i 60010

3 ZE  mmmm

Jitter and Eye Diagram Analysis Tools

m Measurement
Jeletl

Source(s)

" Coples these clock racovary sellings 10 olher measurements

|ﬂ‘—‘ [y "

Man  April 01, 2016 09:42:44

w BN

Damping a

: 1. Go to Configure menu
2. Select Clock Recover
2a. Method = PLL Custom BW
2b. PLL Type = Type |l
2c. Chose Loop BW
2d. Loop BW = /15
for exaple, pclk=78MHz
f/15 = 5.2MHz
2e. Damping = 2
3. Apply to All

LoopBW ()

5.2MHz

1.89ps/div 50.068/s  20.0pslpt
Single Seq |
1 acgs RL:947k
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Tx Output Jitter
Configure Filter

File | Edt | Vertical | Horizidey | Trig | Dispiay Mask | hath fiities | Help ﬂ Tek ! ,

Damping (2]
2
LoopBW ()

5.2NMHz

€D 7. inVidy 00 81606 O \@ D /ss8my || 1.85psidiv 50.068/s  20.0psipt
Single Seq 1
| 1acqs RL:947k
§tDev  Count Info
Man  April 01, 2016 09:42:59

FT T.0mV 379ps  -1.9ns  1.88ns

4

‘m Measurement Source(s) Goply to A

High Pass (F1) Low Pass (F2)

Q) )
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1. Go to Configure menu

2. Select Filters

3. Chose No Filter for both High
Pass and Low Pass

4. Apply to All
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Tx Output Jitter
Configure R|Dj

1. Go to Configure menu
2. Select RjDj

a. Pattern = Arbitrary

b. Window Length = 5

c. Population = 100

d. Jitter Target BER = 1E-10
3. Apply to All

@79 230mV Offset-234mv 500 By:16.06 |m‘—‘f-1‘zav _\ 40.0ps/div 50.065/s  20.0ps/pt

T 230mY 8.0ns  -40.0ns 40.0ns Single Seq

- 1 acgs RL:20.0M
Man February 06,2013  20:25:04

Jitter and Eye Diagram Analysis Tools

Measurement Source(s)

e
DDt o 2a

2 Pattemn Typ ‘Mndow Lenm Pupulatmn
. Arbitrary ‘ ] | 100

2d itter Target BER

BER=1E- 1]

* Copies Target BER valug to hoth Jiter Target BER and Target BER

Data Signal Settings 3
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Tx Output Jitter
Results

) DPOJET Plots
| 7
Ha dgaoaebhabzllal 20740

TJBER: Bathtub

0.0000s
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1. Click “Single” to capture
measurement

2. Go to Results
3. click on “Run” to get

distribution of jitter

Measurement results will be
reported in this format
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EQ
RX

Sampler

CML

PLL

CML
ouT
TP3

Power Supply

Serializer

Oscilloscope
(DPOJIT)

100Q

Deserializer

CMLOUTP/N

TP3: CMLOUT OUTPUT JITTER
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TP3: Ew (CMLOUT Eye Opening)

CMLOUT Eye Opening can be defined by tg; (1Ul) - TI@BER:

a) Enable CMLOUT: Set Register 0x3F[4] = 0'b

b) Set Clock recover using custom PLL with Loop BW at /15, where f is the
PCLK frequency

c) Use TI@BER with Target BER = 10 (BER = 1E - 10)

Ul:
92x

"1Ul =1/ (PCLK*35) and refers to the high speed serial stream.

913A/914A

"12bLF: 1Ul =1/ (PCLK*28) and refers to the high speed serial stream.
"12bHF: 1Ul = 1/ (PCLK*28*2/3) and refers to the high speed serial stream.
"10bHF: 1Ul = 1/ (PCLK*28*1/2) and refers to the high speed serial stream.
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CMLOUT Output Jitter
Select Jitter Measurement

Jitter and Eye Diagram Analysis Tools

@ 230mV Offset:-234mV

500 81606 |
T 230mY 8.0ns  -40.0ns 40.0ns

Measurements
Jitter
RJ RJ-id Summary

DJ DJ-66  Phase Hoise

DDJ DCD
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Measurerment
TJ@BER1

Clear Selected

I e WEE T _

|| 40.0us/div 50.06S/s
Single Seq
1 acqs RL:20.0M

Man  February 06,2013  20:20:07

Preferences v

Source(s)

e
e

20.0ps/pt

1. Go to jitter Select menu
2. Select Jitter

3. Clear All

4. Select TJ@BER
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CMLOUT Output Jitter
Configure Edges

alyze | Utities | Help n

0 T.0mV/div 500 By16.0G Dg

T T1.0mV 379ps  -1.9ns  1.88ns Single Seq l

1 acgs RL:947k

Value Mean Min Max StDev  Count Info
Man  April 01, 2016 09:37:00

R Y T N )
i o i _omn_u 0|

I L T

= Source(s)
1 2
"J Signal Type Clock Edye

@

(@ /semy || 1.8%usldiv 5006855 200psipt

1. Go to Configure menu
2. Select Edges

3. Select Auto

4. Select Both (some SW
dose not have this option)
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CMLOUT Output Jitter
Configure Clock Recover

File: |

C

Eeft | Vertical | Horizibeq | Trig

Value

Display

T T1.0mVidiv 500 By16.06 Dg
T M.0mV 37%s  19ns  1.88ns

Mean Min

Measure | Mask | Math

Max

§tDev  Gount Info

o s vy o i (0]
i 60010

3 ZE  mmmm

Jitter and Eye Diagram Analysis Tools

m Measurement
Jeletl

Source(s)

" Coples these clock racovary sellings 10 olher measurements

w BN

Damping a

: 1. Go to Configure menu
Lol 2. Select Clock Recover
52t 2a. Method = PLL Custom BW
2b. PLL Type = Type |l
2c. Chose Loop BW

|[180usitv 500685 200psit | 2d. LOOp BW = f/15

|ﬂ‘—‘ [y _

Single Seq 1

s R for exaple, pclk=78MHz

W Aiotate tsizi) f/15 = 5.2MHz

2e. Damping = 2
3. Apply to All
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CMLOUT Output Jitter
Configure Filter

Disp hig ope | Utiities | Help ﬂ Tek ! ?

File | Edt | Veri izidcq | Trig

0 1. Go to Configure menu

Dm:mg ° 2. Select Filters
—— 3. Chose No Filter for both High
e Pass and Low Pass

4. Apply to All

D T1.0mVidiv 500 By:16.0G6 Dg ‘u‘_' J5.68mV ‘ 1.89usidiv 50.068/s  20.0psipt
Single Seq 1
\ 1acgs RL:947k
Value Mean Min Max StDev  Count Info
Man  April 01, 2016 09:42:59

Y R R U )
wai e o 0@

FT T.0mV 379ps  -1.9ns  1.88ns

e o o

Jitter and Eye Diagram Analysis Tools

m Measurement Source(s) W ‘ ‘

quh Pass (F1) Low Pass (F2)

O

Apply to Al

Freq
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CMLOUT Output Jitter

Configure

R)Dj

@ 230mV Offset-234mv 500 By:16.06
T 230mY 8.0ns  -40.0ns 40.0ns

Jitter and Eye Diagram Analysis Tools

Measurement Source(s)

e
o

(=)

|m'—‘f.1‘ZEV ‘ 40.0ps/div 50.0G8/s 20.0pslpt

Single Seq
1 acqs RL:20.0M

Man February 06,2013  20:25:04

Data Signal Settings 3
2a
Pattemn Typ ‘Mndow Lenm Pupulatmn
Armtrary ‘ ] | 100

2d itter Target BER

BER=1E- 1]

* Copies Target BER valug to hoth Jiter Target BER and Target BER
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1. Go to Configure menu
2. Select RjDj

a. Pattern = Arbitrary

b. Window Length = 5

c. Population = 100

d. Jitter Target BER = 1E-10
3. Apply to All
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CMLOUT Output Jitter
Results

) DPOJET Plots
| 7
Ha dgaoaebhabzllal 20740

TJBER: Bathtub

0.0000s
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1. Click “Single” to capture
measurement

2. Go to Results
3. click on “Run” to get

distribution of jitter

Measurement results will be
reported in this format
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