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HDI Side

P/N pair of LVDS is in parallel
configuration.
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Parallel pair
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distributed in separate XSLs.
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unified into the sgme XSL



ROC Side

« The P/N pairs of LVDS are
staggered pairs.

Is it possible to secure the same

length distribution line even with

staggered pairs?

Stagger pair

Parallel pair

2 ZEHSG DY

+2.5VD +2.5VA
CN3 CN4 CN5
XSLS00-52-B XSLS00-52-B XSLS00-52-B
CHIP1_OUT 0P 1 1 2 2 17CH|P170UTOH 1-CH|P170UT 1P 1 1 2 2 1_CHIP1_OUT 1ﬁ| i{ESET1p 1 1 2 2 RESET1n -
CHIPZX 3 3 4 4 1_CHIP2_OUT OH 1-CH|P27OUT 1P 3 3 4 4 1_CHIP2_OUT 1ﬁ| fcoﬁCLK1p 3 3 4 4 BCO_CLKin -
5 5\6- 6 5 5 6 6 CAL_INJECT1 n §C IN1n 5 5 6 6 SC_IN1p -
p n g
CHIP3_OUT 0P 7 7 8 » 1_CHIP3_OUT 1aCHIP3_OUT 1P 7 7 8 8 1_CHIP3_OUT 1, C_OUT1 7 7 8 8 SC_OuUT1
HIP4_OUT 0P 1 1_CHIP4_OUT 1aCHIP4 _OUT 1P 1_CHIP4_OUT 1 UT_CLK1n UT_CLK1
Cl o] 9 9 10 0 Cl Ol Ol 9 9 10 10 Cl Ol Cl 9 9 10 10 O Cl p -
11 11 12 12 11 11 12 12 hCHIF’GiOUTOP 1" 11 12 12 170H|P670UT(W
iCH|P570UT 0P| 13 13 14 14 |1_CHIP5_OUT OH 1-CH|P570UT 1P 13 13 14 14 |1_CHIP5_OUT 1ﬁ| iCHIF’GiOUT 1N 13 13 14 14 1_CHIP6_OUT 1&
iCHIF’770UT 0P| 15 15 16 16 |1_CHIP7_OUT OH 1‘)H|P770UT 1P 15 15 16 16 |1_CHIP7_OUT 1ﬁ| iCHIPBioUT OP 15 15 16 16 1_CHIP8_OUT (!N
17 17 18 18 17 17 18 18 hCHIF’BiOUT1N 17 17 18 18 1_CHIP8_OUT 1E
HIP9_OUT 0P 1_CHIP9_OUT 1aCHIP9_OUT 1P 1_CHIP9_OUT 1 HIP10_OUT 0P 1_CHIP10_OUT
Cl o] 19 19 20 20 Cl Ol Ol 19 19 20 20 Cl Ol Cl Ol 19 19 20 20 Cl Ol
CHIP11_OUT 0P 21 22 [1_CHIP11_OUT 1aCHIP11_OUT 1R 21 22 |1_CHIP11_OUTAN CHIP10_OUT 1IN 21 22 1_CHIP10_OUT
21 22 21 22 21 22
23 23 24 24 23 23 24 24 CHIP12_OUT 0P 23 23 24 wﬁN
iCHIP1370UT 0P 25 25 26 26 170H|P1370UTHN 1-CH|P1370UT 1P 25 25 2 26 170H|P137OUTiN iCH|P127OUT 1N 25 25 26 26 1 _CHIP12_OUT
(iCHIP1370UT 1N 27 27 28 28 070H|P1370UT*P 0‘)H|P1370UT ON 27 27 28 28 070H|P137OUT£P %CHIP127OUT 1P 27 27 28 28 0_CHIP12_OUT
29 29 30 30 29 29 30 30 CHIP12_OUT ON 29 29 30 30 0_CHIP12_OUT
HIP11_OUT 1N 31 32 [0_CHIP11_OUT 0gCHIP11_OUTON 31 32 |0_CHIP11_OUT QP HIP10_OUT 1P 31 32 0_CHIP10_OUT
c o 31 32 c o o 31 32 cl 0 c o 31 32 c o
CHIP9_OUT IN| 33 34 [0_CHIP9_OUT 1 0CHIP9_OUT ON 33 34 |0_CHIP9 OUT CHIP10_OUT ON 33 34 0 _CHIP10_OUT
33 34 33 34 33 34
35 35 36 36 35 35 36 36 CHIP8_OUT 1P 35 35 36 36 0_CHIP8_OUT 1,
%CHIP770UT 1N| 37 37 38 38 [0_CHIP7_OUT 1E O‘)H|P770UT ON 37 37 38 38 |0_CHIP7_OUT @ ‘iCHlP870UT ON 37 37 38 38 0_CHIP8_OUT
CHIP5_OUT 1N| 39 40 |0_CHIP5_OUT 1, 0gCHIP5_OUT ON 39 40 |0_CHIP5_OUT CHIP6_OUT 1P 39 40 0_CHIP6_OUT 1,
39 40 39 40 39 40
41 41 42 42 4 41 42 42 CHIP6_OUTON 41 41 42 42 0_CHIP6_OUT
CHIP4_OUT 1IN| 43 44 |0_CHIP4_OUT 1 0gCHIP4_OUT ON 43 44 0_CHIP4 OUT SC_OuUTOn 43 44 SC_0UTO0,
43 44 43 a4 » 43 44
‘iCHIP370UT 1N| 45 45 46 46 |0_CHIP3_OUT 1E O§H|P370UT ON 45 45 46 46 0_CHIP3_OUT q’ = OUT_CLKOn 45 45 46 46 OUT_CLKOp -
47 47 48 48 47 47 48 48 CAL_INJECTO n = RESETOn 47 47 48 48 RESETOp -
CHIP2_OUT 1N| 49 50 0_CHIP2_OUT 1, OgfcHIP2_ OUTON | 49 50 0 _CHIP2_OUT SC_INOp 49 50 SC_INOn
49 50 49 50 = 49 50|30 SCINn___ g
CHIP1_OUT IN| 51 52 0_CHIP1_OUT 1 0gCHIP1_OUT ON 51 52 0_CHIP1_OUT BCO_CLKOn 51 52 BCO_CLKO,
51 52 51 52 » 51 52| 52 BCO CLKOp g
MP1 53 54 MP2 MP1 53 54 MP2 MP1 53 54 MP2
MP3 55 56 MP4 MP3 55 56 MP4 MP3 55 56 MP4




Staggered vs. Parallel Pairs
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Staggered vs. Parallel Pairs

Our signal is 400Mbps which is comparable to KEL’s

following measurement, i.e. 500Mbps. | think the 12/18
: . ES-0046
measurement is rather close to our usage environment.
« =350mV
T 5~7 (18-19) A F1~77 (NI, 15-17) A F1]~=7" (SMil, 16-18)

Titter=7.9% (+100mV) Titter=6.7% (F+=100mV) Titter=7.1% (£=100mV)

\ 500Mbps

The staggered pair signal is rather distorted compared to parallel pair.




Solution?
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Since the LVDS pairs are running together right next to each other,
they will end up with stagger combination at the pad end by

design of the connector.

L pibooou

No.3
ho000n}

No.7

mmjim ]

No.4

5 JAPAN

CreenJ |

No.4
2 \No.2
No.3

lled San1 4
lled SAAT <

No.1



Solution? £ 0000000
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Unless we twist between the adjacent LVDS pairs, the we cannot
configure them as parallel pads layout, unfortunately.
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Summary

« We'll let them proceed to fabricate the prototype as the
present design.

e The design is posted on our wiki:
https://wiki.bnl.sov/sPHENIX/index.php/Conversion Cable
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