FAREALTEK
RTM875N-397 AC Performance Measurement Report

Measurement Equipment :

Clock Rise Time / Fall Time Are Measured by Tektronix® 6804B with Single-ended
Probe

- Mainframe with 8.0GHz Bandwidth

- Mainframe with 20GS/s Sampling Rate

- P7240 Active Probe with 4.0GHz Bandwidth (input: 1.0pF / 20K-ohm)

Clock Jitter & Duty Cycle Are Measured by Tektronix® 6804B with Differential Probe
- P7330 Differential Active Probe with 3.5GHz Bandwidth (input: 0.5pF / 100K-ohm)
- Tektronix® Jitter Analysis 3® Jitter Measurement Software

Measurement Environment :
- Test board

Measurement Item :

Differential Clock
- Slew_Rise & Slew_Fall
-Vcross & AVcross
- Cycle to Cycle jitter
- Vmax & Vmin
- Duty Cycle

Single-end Clock
- Slew_Rise & Slew_Fall
- Duty Cycle
- Cycle to Cycle jitter

Measurement Summary

From the measurement shown as follows, RTM875N-397 works good and meets all CLK Spec.

Measurement Signal:

1.CPUO0 CLOCK 2. CPU1 CLOCK 3.SATA CLOCK
4.PCIE6 CLOCK 5.PCIE11 CLOCK 6. DOT96 CLOCK
7.PCI CLOCK 8.USB CLOCK 9. REF CLOCK

10.Phase jitter
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Measurement Condition
#1 Slew_Rise & Slew_Fall Of Differential Waveform :
Rise and fall slew rate are measured differential waveform between +150mV and

-150mV on the rising and falling edges of the clock.
(Reference CK505 spec page.19/ 20)

- Slew_rise P «€Slew_fall-)p

....... poe D-ov v_swing D.DV-. poaseew

450mV  eees
—Diﬁ’—/

#2 Vcross Of Differential Waveform :
Absolute cross point= 0.3 ~0.55 V (Reference CK505 spec page.19 / 20)

................... V_min = 0.30Vecccacasass

#3 AVcross Of Differential Waveform :
Absolute AVcross <140 mV (Reference CK505 spec page.19 / 20)
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#4 Cycle to Cycle jitter :
Absolute Cycle to Cycle jitter <85 ps
(Reference CK505 spec page.19 /20 & JEDEC JESD65-A page.13)

cycle-to-cycle period jitter (fjit(cc)): The variation in cycle time of a signal between adjacent cycles, over
a random (i.e., not synchronous to the signal) sample of adjacent cycle pairs.

— Vou
VOL

¢ ILc:.-'cle n b 1cg,-cle n+1 ’
) _ where foyge n and toyqe i are any two adjacent
fit(ce) = | foen ™ loyetensy cycles measured on controlled edges

An example of an output waveform and cycle-to-cycle period jitter measurement.

#5 Vmax & Vmin :
Vmax < 1.15 V and Vhigh > -0.3V.
Measure the Vmax & Vmin value by using Tektronix Scope “Vmax ” & “Vmin” function.
(Reference CK505 page.18)

#6 Duty Cycle :
Duty cycle specification is between 45 and 55%.
(Reference CK505 page.19)

< Period >

< ——— - DtyCyc—————

- +DtyCyc—-—P

—Diff-
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#7 Slew_Rise & Slew_Fall Of Single Waveform:
Rise and fall slew rate are measured single waveform between 0.8V and 2.0V on the
rising and falling edges of the clock.
(Reference CK505 spec page.20~22)

/ N
| /|

1.5V

0.8V

#8 Duty Cycle Of Single Waveform :
Duty cycle specification is between 45 and 55%.
(Reference CK505 page.20~23)

< TPeriod >

-¢——— High Duty Cycle% > < Low Duty Cycle% ——p

#4 Cycle to Cycle jitter :
(Reference CK505 spec page.20~23 & JEDEC JESD65-A page.13)

Parameter Description Max Units Signal Note
CPU_Jit_cc Jitter mag (cycle to cycle) a5 ps Diff 1
SRC Jit cc Jitter mag (cycle to cycle) 125 ps Diff 1
DOT_Jit_cc Jitter mag (cycle to cycle) 250 ns Diff 1
USB_Jit oo Jitter mag (cycle to cycle) 350 D3 SE
PCI Jit ce Jitter mag (cycle to cycle) 500 ps SE
REF_Jit_cc Jitter mag (cycle to cycle) 1000 ps SE

Note

1. Jitter specifications are speciflied as measured on a clock characterization board.
System designers need to take special care not to use these numbers as the in system
perfarmance will be degraded somewhal. The receiver EMTS (Chipset or CPU) will have
the receiver jitter specifications as measured in a real system.
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1. CPUO CLOCK

Slew_Rise Slew_Fall

Vcross AVcRross C-C jitter

2.5~8 V/ns
See #1

2.5~8 VIns

Specification
See #1

<85ps
See #2

AVCROSS <140 mV
See #3

300~550 mV
See #3

Measured Result 3.519 V/ns 3.716 Vins

42 ps

392 ~ 428 mV 36 mV

Vmax Vmin

Duty Cycle

>-0.3V
See #4

<1.15V

Specification
See #4

45%~55%
See #2

-0.023 V

Measured Result 0.890 V

50.81 %

Ele Edt Verticd Horiz/acq Trig Display Cursors Measre Masks Math App Utiities Hep Buttons

3984 Acgs
-

Tek Stopped 24 Aug 07 16:13:23

250mV Q
2.0GV/s 500ps

Ele Edt Vertca Horz/Acq Trig Display Cursors Measre Masks Math App Utlites Help Buttons

40.0/fs/div
20.0GS/s - 50|0ps/pt
B 105my

2501V Q 5MHZE: 266.489M
1t: 50.810571

3

;

250mYV 2.0ns
X,

Plot
Select
View
100000 268.33MHz 9
100000 70.112ps

100000 -40.361ps

Current
Acg

Status : Reah

Slew_Rise & Slew_Fall

Cycle to Cycle jitter & Duty Cycle

Ele Edt Verticd Horiz/acq Trig Display Cursors Measre Masks Math App Utiities Hep Buttons

Tek Stopped 74 Acgs 24 Aug 07 18:45:47

Curs1 Pos J

500ps/div
20.0GS/s IT 1.0ps/pt
- 453mV

& V1 428 .01mV
V2: 392.01mV
-36 .0mV.

150mV
150mV

iea

AV

Fle Edt Vertca Horiz/Acq Trig Display Cursors Measre Masks Math App Utities Hep Buttons

896.1mV ju: 899.71113mm: 885.3m M: 921.1m 6 5.487m

-23.8mV. §i-35.177955m mi-64.35m M:-16.54m o 10.85m || [ + 453mV

Vcross & AVcross

Vmax & Vmin
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2. CPU1 CLOCK

Slew_Rise Slew_Fall

Vcross AVcRross C-C jitter

2.5~8 V/ns
See #1

2.5~8 VIns

Specification
See #1

300~550 mV
See #3

AVCROSS <140 mV
See #3

<85ps
See #2

Measured Result 3.535 V/ns 3.746 V/ns

395~431 mV 36 mV 44 ps

Vmax Vmin

Duty Cycle

>-0.3V
See #4

<1.15V

Specification
See #4

45%~55%
See #2

Measured Result 0.897V -0.047 V

51.07 %

Ele Edit VYertical
Tek Stopped

How/acq g Display Cursors Measwre Masks Math App Utities Hep Buttons

24 Aug 07 16:14:25

3.5472158G jm: 3.376G M:
-3.8064819G m:-3.961G M:

500ps/div
20.0GS/s IT 10.0ps/pt
B[ - 10.0mV

250mV Q IME Max
I 2.0GV/s 500ps || NEME Min*

Ele Edt Vertca Horz/Acq Trig Display Cursors Measre Masks Math App Utlites Help Buttons

24 Aug 07 16:36:19

: Pasition
45.0%

250mV ) 5 : 266. : 266.4M M: 266.4M G: 0 |
250mV 1 51 50.0psfpt
I

] 106m

ot
Select
View
268.13MHz | 263.90MHz  2.8410MHZ

44.780ps

100000 -3.1647MHzZ

chi 100000 4017 -71.559ps

chi 100000 3.7893ns -40.179ps
Current

Acg

Status : Reah

Slew_Rise & Slew_Fall

Cycle to Cycle jitter & Duty Cycle

fle Edt Verfcd Hog/Acq Trig Display Cursors Measre Masks Math App Utitles Hep Buttons

Tek Stopped

431.01mV.

C.
5( 2: 395.01mV
-36 .0mV

Fle Edt Verticd Horiz/acq Trig Display Cursors Measre Masks Math App Utiies Hep Buttons
214 Acgs

24 Aug 07 18:44:08

I Freq 266.3MHz1: 266.05916M im: 264.3M M: 267.9M Gt 772.0k
High 897.1mV i 903.75561m m:
e Low*

iea

150mV Q Ds

1.25ns/div
20.0GS/s IT 2.5ps/pt
-47.55mV ji:-49.255508m mi-64.35m M:-35.64m 6 5.016m || [EI[€ + 435mV

Vcross & AVcross

Vmax & Vmin
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3. SATA CLOCK

Slew_Rise Slew_Fall Vcross AVcRross C-C jitter
2.5~8 VIns 2.5~8 VIns 300~550 mV | AV¢Rross <140 mV <125 ps
See #1 See #1 See #3 See #3 See #2

Specification

Measured Result 3.674 Vins 3.822 Vins 392~ 434 mV 42mV 45 ps
Vmax Vmin Duty Cycle

<1.15V >-0.3V 45%~55%
See #4 See #4 See #2

Specification

Measured Result 0.884 -.023V 50.2

Fle Edt Vertical Horzficq Trig Disply Cursors Measre Masks Math App Utlites Help Buttors Fle Edt Vertcd Ho/Acq Trig Display Cursors Measire Masks Math App Utiiies Hep Buttons
Tek Stopped 29824 Acqs 24 Aug 07 16:22:54

(Ol Freq
gw‘DwCyc‘ 50.2%
- f

e,

Measurement Sources || Population
(Clock Frequency1 cht 100000
(Cye-Cyc Period1 chi 100000 45.527ps
(Clock Period1 chi 100000 10.072ns

Current
Acg

250mV Q
IME 20GV/s 1.25ns

Status : Reah

Slew_Rise & Slew_Fall Cycle to Cycle jitter & Duty Cycle

Buttons

Meastre Masks Math App Utliies Hep Buttons Ele Edt Vertcd Horz/icq Trig Display Cursors Measre Masks Math App Utlites Help

Fle Edt Vertical Horz/acq Trig Disply Cursors
Tek Stopped 108 Acgs

24 Aug 07 1

24 Aug 07 18:37:08 Tek Stopped as

72.3m M: 891.1m G 4. 0.0GS/s IT 5.0

150mV/ & V1 434.01mV 1.25ns/div
m .
5.370358m m:-36.6m Mi-12.53m G [eK] ~ 435mV

EY V2: 392 .01mV 20.0GS/s IT 2.5ps/pt
AV @ -42 .0mV 7 435mV

Vcross & AVcross Vmax & Vmin
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4. PCIE6 CLOCK

Slew_Rise Slew_Fall Vcross AVcRross C-C jitter

2.5~8 VIns 2.5~8 VIns 300~550 mV | AV¢Rross <140 mV <125 ps
Specification
See #1 See #1 See #3 See #3 See #2

Measured Result 3.939 Vins 3.935 Vins 500 ~ 530 mV 30 mV 45 ps
Vmax Vmin Duty Cycle

<1.15V >-0.3V 45%~55%
See #4 See #4 See #2

Specification

Measured Result 0.962 V -0.014V 49.98 %

Ble Edt Verticd Ho/acq Tig Diply Qursors Measre Masks Math App Utities Hep Buttors

Math App Utites Hep Buttons

Bie Edt Verticd Horiz/Acq Irig Display Cursors Measure Masks
24 Aug 07 16:35:08

Tek Stopped

24 Aug 07 16:15:26 Tek Stopped
Position
45.0%

Freq 99.42MHzi: 99.420048M m: 99 1421
+DtyCyc* 49.98% i 49.982246 m: : 49.€ 1 GS/s - 50.0p:
] gl - 105mV

a

Measurement urces || Population Max | Min Max +4 ax- A
v 7 4

i
oy cht 100000
Cyc-Cyc Period 1 cht 100000 -85.747ps

cht 100000 -44.689p5

Current
Acq

8749177G jm: 3.789G M: 4.
079G m:-4.113G M:-3.

250mV O
M 20GV/s 1.25ns

Menu: Results->Min/Max

Slew_Rise & Slew_Fall Cycle to Cycle jitter & Duty Cycle

Fie Edt Vertcs Horz/cq Trig Display Cursors Measre Masks Math App Utites Hep Buttons Ble Edt Vertcd Horz/Acq Trig Display Cursors Measure Masks Math App Utiiies Hep Buttons
Tek Stopped 24 Aug 07 18:41:37 Dpe 78 Acgs 24 Aug 07 18:41

iy

530 .01mV 5 99.81MH: 99.754092M m: 99.44M M 100.1M gt 170.0k
5 2: 500.01mV 5ps/ i 952.4mV it 959.71439m m: 950.2m |M: 970.4m Gt 4.528m || 20.0GS/s IT 5.0
-30 .0mV mv -16.0mV [1:-17.563318m/m:-27.11mMi-10.45m at 3.295m || (@R ~ 435mV

Vmax & Vmin

Vcross & AVcross
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5. PCIE11 CLOCK

Slew_Rise Slew_Fall

Vcross AVcRross C-C jitter

2.5~8 VIns
See #1

2.5~8 V/ns

Specification
See #1

300~550 mV
See #3

AVCROSS <140 mV
See #3

<125 ps
See #2

Measured Result 3.711 Vins 3.706 V/ns

422 ~ 431 mV 9 mV 52 ps

Vmax Vmin

Duty Cycle

<1.15V
See #4

>-0.3V

Specification
See #4

45%~55%
See #2

Measured Result 0.920V -0.052V

50.96 %

Fle Edt Verticd Horiz/Acq Trig Display Cursors Measre Masks Math App Utites Hep Buttons
Tek Stopped 7152 Acas

24 Aug 07 16:

250mV O
M 20GV/s 1.25ns

Ele Edt Vercal Horiz/cq Trig Display Cursors Measire Masks Math App Utiites Help Buttons

Freq,
+DiyCye* | 50.96%

LV

[ essurerex | sovees | rowummon | v || warza [ wera |

chi 100000 23MHz  99.297MHz 42

ch 100000 52841ps  -42951ps  77.970ps

chi 100000 10071ns 9 52.941ps
Current

Acg

Menu: Results->Min/ax

Slew_Rise & Slew_Fall

Cycle to Cycle jitter & Duty Cycle

Fle Edt Vercd Horz/acq Trig Display Cursors Meastre Masks Math App Utiities Hep Buttons
Tek Stopped 68 Acas

24 Aug 07 18:39:55

431
5 2: 422 .01mV
-9.0mv

Fle Edt Vertical Horzficq Trig Display Cursors Measure Masks Math App Utities Help Buttors
Tek Stopped 341 Acgs

24 Aug 07 18:39:17

99.97MHz1: 99.756069M m: 99.31M |M: 100.2M Gt 181.0k

150mV Q Ds
919.4mV ju: 907.98041mm: 872.3m 938.8m 6t 14.82m || 20.0G:
-36.23mV j1i-43.696931mmi-65.69m M:-12.53m 6! 10.96m I 435mV

Vcross & AVcross

Vmax & Vmin
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6. DOT96 CLOCK

Slew_Rise

Slew_Fall

Vcross AVcRross C-C jitter

2.5~8 VIns

Specification
See #1

2.5~8 V/ns
See #1

300~550 mV
See #3

AVCROSS <140 mV
See #3

< 250 ps
See #2

Measured Result 3.455 Vins

3.538 V/Ins

51.96 mV

491 ~ 509 mV 115 ps

Vmax

Vmin

Duty Cycle

<1.15V

Specification
See #4

>-0.3V
See #4

45%~55%
See #2

Measured Result 0914V

-0.028 V

51.59 %

Fle Edt Vertica Horiz/Acq Trig Display Cursors Measlre Masks Math App Utities Hep Buttons
Tek Stopped

24 Aug 07 16:21:06

2 IT 25.0ps/pt
A S 10.0mV

20.0¢

Ble Edt Vertca Horz/acq Trig Display Cursors Measre Masks Math App Uities Help Buttons
Stopped 1 Acgs

24 Aug 07 16:38:50

Pasition:
46.0%

250mV § q 95. 766346M m: 95.77M
250mV HI&H) +DtyCye* 51 § m:51.59

50.0ps/pt
7 105my
e

96618MHZ  95491MHz 1

-11548ps  209.37ps

Status : Ready

Slew_Rise & Slew_Fall

Cycle to Cycle jitter & Duty Cycle

fle Edt Verfcd Hog/Acq Trig Display Cursors Measre Masks Math App Utitles Hep Buttons

Tek Stopped

509 .01mV.
491 .01mV
-18 .0mV

Fle Edt Verticd Horiz/acq Trig Display Cursors Measre Masks Math App Utiies Hep Buttons

332 Acgs 24 Aug 07 18:35:04

Tek Stopped

95.82MHzi: : 95.39M M: 96.54M 6t 233.2k

914.0mV ju: 91

150mV Q Ds
20.0GS/s IT 5.0ps/pt
7 435mV

Vcross & AVcross

Vmax & Vmin
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7.PCI1 CLOCK

Slew_Rise

Slew_Fall

Duty Cycle C-C jitter

1~4 V/ns

Specification
See #1

1~4 V/ns
See #1

<500 ps
See #2

45%~55%

Measured Result 1.56 Vins

1.32 Vins

50.81 %

196 ps

Ele Edt Verticd Horiz/acq Trig Display Cursors Measre Masks Math App Utiities Hep Buttons
Tek Stopped

2.0792p
1 864.34498p
3.2454033

35.0mV i 34.102537m

Fle Edt Vertcdl Horizficq Trig Display Cursors Measre Masks Math App Utities Hep Buttons

Pasition
45.0%

{ Freq 33.31MHzi: 33.30894M . m: 33.31)1 M \ 40.0ps/div
i +DtyCyc* 50.81% X 20.0GS/s - 50.0ps/pt
e51 ~ 1.76V

100000 3
100000
100000

Menu: Results->Min/Max Status : Readh

Slew_Rise & Slew_Fall

Cycle to Cycle jitter & Duty Cycle

8.USB CLOCK

Slew_Rise

Slew_Fall

Duty Cycle C-C jitter

1~2 V/ns

Specification
See #1

1~2 V/ns
See #1

< 350 ps
See #2

45%~55%

Measured Result 2.01 Vins

2.29 V/ns

50.65 % 85 ps

Ele Edt Verticd Horiz/acq Trig Display Cursors Measre Masks Math App Utiities Hep Buttons
Tek Stopped 491 Acgs

/ "'M\\*'\”"\]I

20.0GS/s IT 500fs/pt
A 171V

Ble Edt Verticd Hoz/icq Trig Dsply Cursors Measre Masks Math App Utites Hep Buttons

40.0ps/div
[ile '50.0p:

88 /176 oo

100000
Acgs

Current
Acg

Clock Period 1 100000 81.751ns  -85.3;

Menu: Results->Min/Max

Slew_Rise & Slew_Fall

Cycle to Cycle jitter & Duty Cycle
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9. REF1 CLOCK

Slew_Rise Slew_Fall Duty Cycle C-C jitter
1~4 V/ns 1~4 V/ns <1000 ps
Specification 45%~55%
See #1 See #1 See #2
Measured Result 1.59 V/ns 1.72 Vins 52.45 % 198 ps

Ble Edt Verica Horiz/icq Trig Display Cursors Measre Masks Math App Utities Hep Buttons
Tek Stopped

. m:
74116p [m: 650.8p
56548 m: 3.235
9m mi-5.0m

819.8p
i 3.26
M: 20.0m

Ele Edt Vertcal Horiz/Acq Trig Display Cursors Measure Masks

Math App Utiites Help Buttons
Tek Stopped
T

24 Aug 07 18:24:24

I . 550m!
| [Z1C1 Bl

100000
Al
Acgs
Current
Acg

100000
100000

Menu: Results->Min/Max

Status : Reacy

Slew_Rise & Slew_Fall

Cycle to Cycle jitter & Duty Cycle

10. Phase jitter

RTM875N-397

-r Test Resul; e

IXX-397

E(‘é’?‘ Teris

-] X

Clock Intter Test Result

High Frequency Jitter

Number of Intervals < 90000

e

01

ey fngk RMS Jitter {ps}

Maximum Allowed Jitter

[3.05237 [3.10000

Low Frequency Jitter

ey fovd RMS Jitter (ps}

Maximum Allowed Jitter (ps}

138063 [3.00000

o [X]

Number of Intervals < 90000

Clock Jitter Test Result

High Frequency Jiter
#

Bz ias RMS Jitter {ps)

iS BE01L

Maximum Allowed Jitter {ps)

IB 10000

Low Frequency Jitter

i RMS Jitter (ps]

53.942?5

Maximum Allowed Jitter
[ 00000

100 E-13 - N | | !
10E-320E-340E-3 100E-3 200E-3

LEH0 ZE+0 4E+0
Frequency (MHz)

10E+0

3050

100+

Low Frequency Phase Jitter

100.E-16 - S ! ‘
10E-320E-340E-3 100E-3 300E3

1E+0 ZE40 4E40

0 ED
Frequency (MHz)

10E+D 100 E+0
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100 E-18 -1

IDE-320E-340E-3 I00E-3 300E-3  1E+) ZE4D 4E4D  10E+0 3050 10040

Frsquency (MHz)

S ||‘ l
i

100 E718_| L [ 1 1, I ) ! Il [} 1
10E320E-240E-3 100E-3 300E-3  1E:0 2E40 4E+0 10E40  30E40  100.E+0

Frequensy (MHz)

Clock Jiver TestResut. 2Number of Infervals < 90000

High Frequency Jitter
Poak b Posk Hiter {nay RMS Jitter (ps) Maximuom Allowed Jitter
' |3.13610 |3 10000
Low Frequency Jitter
k figter (o} RMS Jitter {ps] Maximom Allowed Jitter
|1.26352 |3.DDUDD

Clock Jiver Test Resuht 2¥umber of Iniervals < 90000

High Frequency Jitter
Foak 1 Poak B ing RMS Jitter {ps) Maximom Allowed Jitier
. % |8.72410 |3.IDDDD
Low Freguency Jitter
Fouk do Peak Httey feo} RMS Jitter (ps) Maximum Allowed Jitter
. 7 : |3.9?111 |3.DDDDU

1 Clock Jitter Test Results

Clock Jiver TestResay ¥admber of Intervals < 90000

High Frequency Jitter

£ 33 RMS Jitter {ps) Maximom Allowed Jittexr
|3 12331 IE 10000

Low Frequency Jitter

BMS Jitter (ps) Maximum Allowed Jitter (ps)

|D.9'?6?? |3 00poo

Number of Infervals < 90000
High Frequency Jiter
# s Jiter fns RMS hitter (ps Maximum Allowed Jiter
D [F85577 [F-10000
Low Frequency Jiter
Fouk 1o Paak Htter feod RMS Jiter (ps) Maximom Allowed Jitter
O |2.3442U |3 00000

Clock Jiver TestResuls. 2vimber of Intervals < 90000

High Frequency Jitter

BMS Jitter {ps) Maximum Allowed Jitter {ps)

|3.2E|133 |3.1EIEIEIEI

Low Fregquency Jitter

RME Jitter (ps: Maximum Allowed Jitter (ps)

Peak o Peak fifter fusd

|D.824Dl |3 00oao

Number of Intervals < 90000

RMS Jitter (ps) Maximum Allowed Jitter
|E.97443 |3.1EIEIEIU

Low Frequency Jitter
:

ey fovt RMS Jitter (ps) Maximom Allowed Jitter (ps)
|1 B621F |3 0000

Handler: Peter; E-Mail: peter.hsu@realtek.com.tw

Realtek Semiconductor Corp.

Headquarters

No. 2, Innovation Road Il, Science-base
Industrial Park, Hsinchu, 300, Taiwan, R.O.C.

Tel : 886-3-5780211 (3334) Fax: 886-3-5776047

WWW: www.realtek.com.tw
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