LENESAS Validation Report

AMD ZCU102 with Renesas ClockMatrix, ITU-T G.8263

Contents
I T U] T U 44 3 - /S 3
N Y= 0 43T 0T =1 4 ) o T 4
R TN € 18- 7.5 ¢ [0 =30 €= 0 1= - 11 o o 5
3.1 ONEPPS ANGIYSIS ......oeiiiieie e 6
G T2 Y/ I N o = YU 7
L SN € - . .l o [ oY O 8
I I | g = 1] PR 9
E T € - . e =Y 0 1= - 10
5.1 ONEPPS ANGIYSIS ......ouiieieeeee s 11
5.2 CLKFFO ANGIYSIS ..teeiiieiiiiiiiie ettt e ettt e e e e et e e e e e e et e e e e e e e et e e e e e e e eaatbeeeaeeesnnsbaeeeeeeannsrenas 12
6. G.8261: Test Case 13 Network Traffic Model 2 ... e 13
6.1 ONEPPS ANGIYSIS ..ottt e et e oo e e e et e bt e e e e e et e e e aaaaaaaeaaeaaeaaaaaaaaaarraaraaa 14
6.2 CLKFFO ANAIYSIS ...ceiiiiiiiieieee ettt e e e e e e et e e e e e s b b e e e e e e aab b e e e e e e e anbreeas 15
7. G.8261: Test Case 14 Network Traffic Model 2 ..........coooriieeccimmirecccrrr e e 16
T ONEPPS ANGIYSIS ...eeiiiiitieiiee ettt e e et et e e e e s et e e e e e e a bt et e e e e e anbbe e e e e e e anreeeas 17
7.2 CLKFFO ANGIYSIS ...ccooiiiiiiiieeict ettt e et e e e e e e e e e e e e e e e e e et b e s e e s aeeeeeeeeeaeaaaaaaaeeaeseesaaaaanasnnssnnrnnes 18
8. G.8261: Test Case 15 Network Traffic Model 2 ... 19
8.1 ONEPPS ANGIYSIS ..ot e e s 20
e I O I o SO I Yo P 1Y SRR SS 21
9. G.8261: Test Case 16 Network Traffic Model 2 ............. e 22
9.1 ONEPPS ANGIYSIS ..ccoeiiiiii ittt et e e e e e et e e e e e e e e e e e a e s e e e eeeeeaeeaaaaaaaeaaeaaeaaaaaaaaaannranraae 23
1S I O I o O B Y4 = Y R RSRT 24
10. G.8261: Test Case 17(10us) Network Traffic Model 2.t smmnnnnene 25
T0.1 ONEPPS ANGIYSIS ...vtviiiieiiiiiiiiie e e ettt ee e e s ettt e e e e s st e e eeesssasteeeeaeesastseeeeessaastaseeeeesansseneeeessansssneeaessanses 26
10.2 CLKFFO ANAIYSIS .. .utiiiiieiiiittieee ettt e ettt e e e e et e e e e e e e bt a e e e e e e e ebtaeeeeessaabaeeeeeseaasbaeeeeessansraneeaessanses 27
11. G.8261: Test Case 17(200us) Network Traffic Model 2...........ooociiiiiiicii s 28
T1.1 ONEPPS ANGIYSIS ..oooeiiiiiiiiiie ettt e et e e e e e e e e e e e e e e e e e e s e e et a s b s s b aeaeeeeeeeeaaaaaaaeeaeaaaaaaaan 29
L O A o @ I Y o = 1 3O PEPR 30
12. G.8263: Noise Tolerance - Method 1 ....... ... e e 31
121 ONEPPS ANGIYSIS . .uvviiiieiiiitiiiiee ettt e e e e ettt e e e e e ettt e e e e e e ebt s e e e e e e s sabaeeeeeesasbaereeessansraneeaessanses 32
12,2 MTIE ANGIYSIS. ittt ettt e e e e ettt e e e e ettt e e e e e s aab bttt eeeeeannbaeeeeeeeansbeeeeeeesanbeneeaeesanne 33
LA T O I ol @ Y o = 1 LSS PEPR 34
13. G.8263: Noise Tolerance - Method 2 (SOS).......ccccerrrrrrrsesmrrrrrrssssnrrerrssssssrresrssssssnseesssssssssseessssssssnsensesans 35
13.1 ONEPPS ANGIYSIS ...utviiiieiiiiiiiiee e e e ettt e e e e ettt e e e e ettt e e e e e sab e e e e e e s astaeeeeeesastaseeeesaansseesaeeesansssneeaessannes 36
13,2 MTIE ANGIYSIS. .ttt e e ettt e e e e et bttt e e e e e aab bt e eeeeeaannbaeeeeeesanbeeeeeeesanreneeaeeaanne 37
14. G.8263: Noise Tolerance - Method 2 (75HS).....cuuuiiiiiiiiiiiiiciissccsssssssssssserrre s err s e e e e s ee s s s s s ss s s s s s s ssnnnnnnens 38
R31AN0051EU0101 Rev.1.01 RENESAS Page 1

Jul 16, 2024 © 2023-2024 Renesas Electronics



AMD ZCU102 with Renesas ClockMatrix, ITU-T G.8263 Validation Report

T4.1 ONEPPS ANGIYSIS ...eeeeeiiiiie ittt et et e e ettt e e ettt e e e et e e e ameeeaeaseeeeamneeeeanseeeeanneeeeanneeeaaneneeann 39
T4.2  IMTIE ANGIYSIS..coi ittt ettt e ettt e e e e e bttt e e e e e et bttt e e e e s annbaeeeeeeeasbeeeeeeesasreeeeaeeaanne 40
15. G.8263: Noise Tolerance - Method 2 (150HS)....cccciriiiiiiiiiiiicicicscsssssssssecerrr e e e e e re s e e s s s s s s s s s s s smnnmnnnns 41
15.1 ONEPPS ANGIYSIS . .vttiiiieiiiiiiiiie et e ettt e e e e ettt e e e e e ettt e e e e s atteeeeeeesastaeeeaeesastaseeeessansseeeaeessanssaeeeaessanses 42
15.2 IMTIE ANGIYSIS. .ttt e e e e e bttt e e e e e e bttt e e e e e s bbbt e e e e e e aabbeeeeeeeeannbneeeeeeaannes 43
16. G.8263: Noise Tolerance - Method 3 (High FrequencCy)........cccucevmiimiinnniisimsse s 44
16.1  ONEPPS ANGIYSIS ..ooutieieiiiiie it etie ettt e ettt e sttt e e st e e steeeesseeeaanteeeesnseeesanseeeaanseeeeanseeesanseeeanneenennns 45
T6.2  MTIE ANAIYSIS. .. ettt e et e e e e ettt e e e e e e e eeeeeeeee e e s ta s e e aeeeaeaeeeeeessnsasnaaaaaaaaaaeees 46
17. G.8263: Noise Tolerance - Method 3 (LOW FreqUEeNCY)........cccccciiiiimmmmmmmrmeirerrsssesessse s sss s s sssssssnnsnnns 47
171 ONEPPS ANGIYSIS ....eeeieiiieie ettt ettt ettt e ettt e e et e e e e e teeeaameeeaeanseeeeamneeeaamseeeeanneeeeanneeeaanseeaann 48
17,2 MTIE AN@IYSIS .. tiieeiiiie et iee ettt ettt e et e e ettt e e st et e e s teeeeenseeeeaaseeeaanteeaeanseeesanseeeennseeeeanseeesanseeeannsnnennns 49
18. ReVISION HIiSTOIY ... 50
R31ANO051EU0101 Rev.1.01 RENESAS Page 2

Jul 16, 2024



AMD ZCU102 with Renesas ClockMatrix, ITU-T G.8263 Validation Report

1. Results Summary

Standard Test Case Results
G.8263 Noise Generation Pass
G.8263 Holdover Pass
G.8261 Test Case 12" Pass
G.8261 Test Case 13 Network Traffic Model 2 ['! Pass
G.8261 Test Case 14 Network Traffic Model 2 ['! Pass
G.8261 Test Case 15 Network Traffic Model 2 ['! Pass
G.8261 Test Case 16 Network Traffic Model 2 ['! Pass
G.8261 Test Case 17(10us) Network Traffic Model 2 ['! Pass
G.8261 Test Case 17(200us) Network Traffic Model 2 [ Pass
G.8263 Noise Tolerance - Method 1 Pass
G.8263 Noise Tolerance - Method 2 (50ps) Pass
G.8263 Noise Tolerance - Method 2 (75ps) Pass
G.8263 Noise Tolerance - Method 2 (150us) Pass
G.8263 Noise Tolerance - Method 3 (High Frequency) Pass
G.8263 Noise Tolerance - Method 3 (Low Frequency) Pass

1. Results for information only, not part of ITU-T required performance testing.
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AMD ZCU102 with Renesas ClockMatrix, ITU-T G.8263 Validation Report

2. Test Configuration

Table 1. Test Configuration

Device Under Test AMD + CM
Oscillator Rakon M6141
1pps Source Symmetricom TP5000
Instrument Paragon Neo
Instrument Serial Number 00036081
Ethernet Interface Optical

F
!

10MHz

GPS Receiver

Calnex Paragon Neo

PC

AMD ZCU102

Ethernet (FTP, SyncE)

Figure 1. Equipment Configuration
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3. G.8263: Noise Generation

Test Description

Noise Generation

Report Date 22-10-18_13-29-39

Packet Rate (pkt/s) 16

Test Duration 02:46:40
Test Configuration 2
Time to Phase Lock (s) 70

All Mask Results Pass

Mask ONEPPS -

Mask ONEPPS Result No Mask

Mask MTIE

G.8263 PEC-S-F Wander Gen Const. Temp.

Mask MTIE Result

Pass

R31ANO051EU0101
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3.1 ONEPPS Analysis

Offset Removal Applied Off
Zero Offset -5103ns
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3.2 MTIE Analysis
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4. G.8263: Holdover

Test Description Holdover
Report Date 22-10-18_13-29-39
Packet Rate (pkt/s) 16
Test Duration 02:46:40
Test Configuration 2
Time to Phase Lock (s) N/A
All Mask Results Pass
G.8263 PEC-S-F Long-Term Holdover
Mask TIE Const. Temp.
Mask TIE Result Pass

1. This test is a continuation of the previous Noise Generation test. This allows for an appropriate amount of settling time before
collecting holdover data (10 000s). The results are split because holdover requires a different mask than noise generation.

R31ANO051EU0101 Rev.1.01 RENESAS Page 8
Jul 16, 2024



AMD ZCU102 with Renesas ClockMatrix, ITU-T G.8263 Validation Report

4.1
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5. G.8261: Test Case 12

Note: Results for information only; not part of ITU-T required performance testing.

Test Description

Test Case 12

Report Date 22-06-06_09-02-08
Packet Rate (pkt/s) 16
Test Duration 01:14:57
Time to Frequency Lock (s) 206
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask
Mask CLKFFO 16ppb
Mask CLKFFO Result Pass
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5.1 ONEPPS Analysis

Offset Removal Applied Off
Zero Offset -69833.733ns
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5.2 CLKFFO Analysis
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6. G.8261: Test Case 13 Network Traffic Model 2

Note: Results for information only; not part of ITU-T required performance testing.

Test Description Test Case 13 Network Traffic Model 2
Report Date 22-06-06_09-02-08
Packet Rate (pkt/s) 16
Test Duration 06:14:57
Time to Frequency Lock (s) 285
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask
Mask CLKFFO 16ppb
Mask CLKFFO Result Pass
R31ANO051EUO0101 Rev.1.01 RENESAS Page 13

Jul 16, 2024



AMD ZCU102 with Renesas ClockMatrix, ITU-T G.8263 Validation Report

6.1 ONEPPS Analysis
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6.2 CLKFFO Analysis
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7. G.8261: Test Case 14 Network Traffic Model 2

Note: Results for information only, not part of ITU-T required performance testing.

Test Description Test Case 14 Network Traffic Model 2
Report Date 22-06-06_09-02-08
Packet Rate (pkt/s) 16
Test Duration 23:59:57
Time to Frequency Lock (s) 264
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask
Mask CLKFFO 16ppb
Mask CLKFFO Result Pass
R31ANO051EUO0101 Rev.1.01 RENESAS Page 16
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7.1 ONEPPS Analysis

Offset Removal Applied Off
Zero Offset -63986.733ns
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7.2 CLKFFO Analysis
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8. G.8261: Test Case 15 Network Traffic Model 2

Note: Results for information only, not part of ITU-T required performance testing.

Test Description Test Case 15 Network Traffic Model 2
Report Date 22-06-06_09-02-08
Packet Rate (pkt/s) 16
Test Duration 01:46:47
Time to Frequency Lock (s) 265
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask
Mask CLKFFO 16ppb
Mask CLKFFO Result Pass
R31ANO051EUO0101 Rev.1.01 RENESAS Page 19
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8.1 ONEPPS Analysis
Offset Removal Applied Off
Zero Offset -65258.233ns
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8.2 CLKFFO Analysis
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9. G.8261: Test Case 16 Network Traffic Model 2

Note: Results for information only, not part of ITU-T required performance testing.

Test Description Test Case 16 Network Traffic Model 2
Report Date 22-06-06_09-02-08
Packet Rate (pkt/s) 16
Test Duration 01:46:47
Time to Phase Lock (s) 262
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask
Mask CLKFFO 16ppb
Mask CLKFFO Result Pass
R31ANO051EUO0101 Rev.1.01 RENESAS Page 22
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9.1 ONEPPS Analysis
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9.2 CLKFFO Analysis
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10. G.8261: Test Case 17(10us) Network Traffic Model 2

Note: Results for information only, not part of ITU-T required performance testing.

Test Description Test Case 17(10us) Network Traffic Model 2
Report Date 22-06-06_09-02-08
Packet Rate (pkt/s) 16
Test Duration 01:44:57
Time to Phase Lock (s) 265
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask
Mask CLKFFO 16ppb
Mask CLKFFO Result Pass
R31ANO051EUO0101 Rev.1.01 RENESAS Page 25
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10.1 ONEPPS Analysis
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10.2 CLKFFO Analysis
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11. G.8261: Test Case 17(200us) Network Traffic Model 2

Note: Results for information only, not part of ITU-T required performance testing.

Test Description Test Case 17(200us) Network Traffic Model 2
Report Date 22-06-06_09-02-08
Packet Rate (pkt/s) 16
Test Duration 01:44:57
Time to Phase Lock (s) 265
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask
Mask CLKFFO 16ppb
Mask CLKFFO Result Pass
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11.1 ONEPPS Analysis
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11.2 CLKFFO Analysis
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12. G.8263: Noise Tolerance - Method 1

Test Description

Noise Tolerance - Method 1

Report Date 22-06-06_15-27-12
Packet Rate (pkt/s) 16
Test Duration 24:03:43
Time to Frequency Lock (s) 311
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask

Mask MTIE G.8261.1 PEC-S-F Wander Limit Case 3
Mask MTIE Result Pass
Mask CLKFFO -
Mask CLKFFO Result No Mask
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12.1 ONEPPS Analysis
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12.2 MTIE Analysis
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12.3 CLKFFO Analysis
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13. G.8263: Noise Tolerance - Method 2 (50pus)

Test Description Noise Tolerance - Method 2 (50ps)
Report Date 22-06-06_11-31-25
Packet Rate (pkt/s) 16
Test Duration 16:39:57
Time to Frequency Lock (s) 72
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask
Mask MTIE G.8261.1 PEC-S-F Wander Limit Case 3
Mask MTIE Result Pass
R31ANO051EUO0101 Rev.1.01 RENESAS Page 35

Jul 16, 2024



AMD ZCU102 with Renesas ClockMatrix, ITU-T G.8263 Validation Report

13.1 ONEPPS Analysis
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13.2 MTIE Analysis
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14. G.8263: Noise Tolerance - Method 2 (75us)

Test Description Noise Tolerance - Method 2 (75ps)
Report Date 22-06-06_11-31-25
Packet Rate (pkt/s) 16
Test Duration 21:41:05
Time to Frequency Lock (s) 70
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask
Mask MTIE G.8261.1 PEC-S-F Wander Limit Case 3
Mask MTIE Result Pass
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14.1 ONEPPS Analysis
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14.2 MTIE Analysis
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15. G.8263: Noise Tolerance - Method 2 (150ps)

Test Description Noise Tolerance - Method 2 (150ps)
Report Date 22-06-06_11-31-25
Packet Rate (pkt/s) 16
Test Duration 16:31:37
Time to Frequency Lock (s) 799
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask
Mask MTIE G.8261.1 PEC-S-F Wander Limit Case 3
Mask MTIE Result Pass
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15.1 ONEPPS Analysis
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15.2 MTIE Analysis
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16. G.8263: Noise Tolerance - Method 3 (High Frequency)

Test Description

Noise Tolerance — Method 3
(High Frequency)

Report Date 22-06-06_11-31-25
Packet Rate (pkt/s) 16
Test Duration 05:58:17
Time to Frequency Lock (s) 689
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask

Mask MTIE

(G.8261.1 PEC-S-F Wander Limit Case 3

Mask MTIE Result

Pass
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16.1 ONEPPS Analysis
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16.2 MTIE Analysis
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17. G.8263: Noise Tolerance - Method 3 (Low Frequency)

Test Description

Noise Tolerance — Method 3
(Low Frequency)

Report Date 22-06-06_11-31-25
Packet Rate (pkt/s) 16
Test Duration 05:41:37
Time to Frequency Lock (s) 895
All Mask Results Pass
Mask ONEPPS -
Mask ONEPPS Result No Mask

Mask MTIE

(G.8261.1 PEC-S-F Wander Limit Case 3

Mask MTIE Result

Pass
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17.1 ONEPPS Analysis
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17.2 MTIE Analysis
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18. Revision History

Revision Date Description
1.01 Jul 16, 2024 Replaced Xilinx with AMD throughout the document.
1.00 May 5, 2023 | Initial release.
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