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High-speed channel design and simulation of
high density storage server
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Abstract; Comprehensive signal integrity simulation was introduced in the design of PCI-E3.0 and SAS3.0 channels of high density storage
server, which are characterized by complicated structures, high signal speed and long and dense traces. The optimized cost-effective design was
obtained by simulating the key items of high-speed PCB design such as topology, material and high-speed via structure. The system performances
were then evaluated by full channel active simulation to ensure the stability of the system and reduce the manufacture risks. The signal quality of
storage server system totally meets the requirement of PCI-E3. 0 and SAS3. 0 specifications, verifying the effectiveness and reliability of signal
integrity simulation.
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Tab.1 Insertion loss & characteristic parameters of different materials
FHEFF 2% IEEUSEE 2 FAE(E (dB/in) HIR
FhA ‘
Dk Df Y Dk Df RMS(wm)  4GHz 6GHz JRA
IT-180A"" 4.7 0.018 STD 4.4 0.025 7 0.789 1.127 1
TU-862HF " 4.5 0.015 RTF 4.4 0.018 5 0.520 0.730 1.3~1.5
N4000-13SI'*! 3.2 0.008 RTF 3.4 0.010 5 0.355 0.485 2.5~3
Megtron6 " 3.4 0.004 VLP 3.4 0.005 3 0.225 0.298 4~5

1 : Dk( Dielectric Constant ) Z&78 #8194 H 5 %%, Df( Dissipation Factor) Ze/m 4B BUIRE R T, STD FRbruEL§E , RTF %
TR SUFEERSE , VIP FRRFFEE 1 , RMS (B F 080 9 A LR B
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Tab.2 Effect of different via structural parameters
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Tab.3 Eye simulation conditions and results of PCI-E channel (8Gbps)

TX Pre-emphasis

Eye Height Eye Width
Item CTLE(dB) DCD(UI) RJ(RMS)
Pre(dB) Post(dB) (mV) (% UI)
- - - - 0.04 2ps - -
3.5 3.5 - - 0.04 2ps 65 53(66ps)
¢ 3.5 3.5 6 Adaptive 0.04 2ps 86 69 (86ps)
R4 SASHERKIREAEFMHSLR (12Cbps)
Tab.4 Eye simulation conditions and result of SAS channel (12Gbps)
] Eye Height Eye Width
Item TX Pre-emphasis CTLE(dB) DCD(UI) RJ(RMS)
(mV) (% UI)
- - - 0.04 2ps - -
Optimized (12dB) - - 0.04 2ps 36 55(45ps)
c Optimized (12dB) 4 Adaptive 0.04 2ps 36 47(39ps)
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Tab.5 Details of PCI-E channel eye diagrams (8Gbps)

Equalization Eye Height(mV) Eye Width(ps) TI(ps) RJ(ps) Width@ BER x 10 ™" (ps)
NO EQ 0 0 162.55 1.685 6 0
TX EQ 62.687 (65) 63.946 (66) 75. 425 1.707 0 49.569

TX/RX EQ 101.13 (86) 97.832 (86) 40.410 1.210 4 90.015

6 SAS Gk B ER B MK 45 R T
Tab.6 Details of SAS channel eye diagrams (12Gbps)

Equalization Eye Height(mV) Eye Width(ps) TJ(ps) RI(ps) Width@ BER x 10 ™" ( ps)
NO EQ 0 0 396.03 23.242 0
TX EQ 30.441 (36) 37.043 (45) 56.046 2.130 8 27.282

TX/RX EQ 39.237 (36) 46.945 (39) 46. 646 1.526 2 36. 683
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