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TopLevel Planning, P&R and S@ff Systebevel Analysis Analog/RF
Integrity Celsius, Clarity & Sigrity Virtuoso

Digital

Analog/RF !

BGA/LGA ! T
— CoPackaged
; v Optics
TopLevel Aggregation Pre & PostRoute Signal Integrity
and Optimization 2.5D/3D Integration Chipletto-Chiplet Electrical Compliance
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Digital Circuit Extracted Timing Model
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SigrOff DRC/LVS Silicon (TSV) interposer

Mixed-Technology, MultDomain Common Hierarchical Database
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3D Interconnect density (mm-3) log scale

U Mor_e than Moore
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1970-2050 semiconductor packaging roadmap
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Roadmap represents minimum values at HYM production.
Does not include R&D capability.

Schematic not drawn to scale

Bump I/0 pitch is scaling much faster than Ball I/O pitch which drives a finer RDL L/S at IC substrate package level.



Chiplet DSP

a DSP4

1.204B x4*4 20Gbps
2.SRIO x4*4 20Gbps

3.Powermissipation30W Total

PKG Type

R

igger Micro Technologies

SR Type
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PKG Size (mm) 40x40
Die Size (mm) 17*8.5 x4 G v i A | i
Timing offset (Uf)
Die THK (um) 780
Layer / THK (mm) 10L/ 1.26
Core THK (um) 820 ;
Eye Width (ps) after CTLE =~0.3UI=37.5
% PP THK (um) 30
b:) SR THK(um) 20 Eye Height (mV) after CTLE | =~10
o]
A Core Type MCL-E705G
PP Type Gz41
AUS703
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0.3755 nH

0.341 nH

0.3065 nH

0.272 nH

0.2375 nH

0.203 nH

0.1685 nH

0.134nH

0.0995 nH

0.065 nH




2 CPU+FPGA e ‘
Rigger Micro Technologies
PKG Type FCBGA

PKG Size (mm) 61x61
Die Size (mm) 16x16;13x11*2
Die THK (um) 780
Layer / THK (mm) 10L / 1.25
Core THK (um) 820
2 [PP THK (um) 30
% [SR THK(um) 25
o]
5’) Core Type MCL-E705G
PP Type GZ41
SR Type AUS703
3 v Qx Specy
1.PCIE3.0 8Gbps A FPGAX DY 50+ -43( F
2.DDR3 1066 Mbps A 3N T M@ i "Y100+/ -10%.4 ¢ 1 i
3.XAUI 6.25Gbps A T°Qz:: -1dB;t "Qre’: -20dB
4.VDD CORE:0.9V 40A A T° MNP M 1 8 YT 6v50um
4.Power Dissipation: 5 OW 1f pa A Groups @ETXd RXA®T M4 Ta
Z1 3 x Server CPU £ 0Maxi sbMind GTOZ1 & YT

A & v500um” i
14

RMT Confidential



1. Ly A X3 3N
a)DQ [0-3] (32+72)*4=416

2z> L A3y ' n

b P

1)

LT e e

RMT Confidential

=3 #1 b KR 3 D)
L

Rigger Micro Technologies

15



=207

-0.27

047

-0.6 7

-0.8 1

(ZHINF 007 = %

(ZHIAK EES = %

200 400 600 800 1000 1200 1400 1600 1800
Frequency (MHz)
T T
i i
i = =
\\4\ o o
N [+
B

200

400 600 800 1000 1200 1400 1600 1800
Frequency (MHz)

Voltage (V)

Rig

M1

04 1 e T

0.2 4

0] Eye Height = 452 mV

-[) 2 4
-041 e
T T I T
0 0.2 04 0.6 0.8 1
Bit Periad (Ul)
result\7\typ\eyectr.cur

%ﬁ/ﬁfg 25 °C CPU power (U1) 40W
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GDDRG6f P

PKG Type FCBGA

PKG Size (mm) 37.5x37.5
Die Size (mm) 12.5x17.8
Die THK (um) 780
Layer / THK (mm) 12L /1.36
Core THK (um) 820
% PP THK (um) 30
Z1 3 x GPU E SR THK(um) 25
& | Core Type MCL-E705G
PP Type GL102
SR Type AUS703
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e |L<-4dB upto 8GHz
e FEXT < -28dB up to 8GHz
e NEXT <-28dB up to 8GHz

DRAM Rx eye Mask (GDDR6-16Gbps)

1. GDDR6:16Gbps ’ D [j D (Write eye Mask at DRAM end)
2. PCle 4.0:16Gbps (oone ot s

« TX-1TFFE - Stipine 20=450nm  + Stripine 20=40 chm  + GODR6 DRAM TR e 2
+ RX=-CTLE+1TDFE ~+ Bal pitch = 0.8mm + Discrete memory  package S-parameter ¢ TOFS IR 0.0ns+27.2
- Ron=48/40 ohm « Length <16mm * Lengh <3inch « Ronmd8/d0 chm ¢ ZRONSTEPs
2. HDMI:6G bpS + OOT=400tm - 525Smckp - ViaBackad if sub O N o e
. . lengh> 40mil

Figure 4: Typical GDDR6 Reference Channel meeting 16Gb/s Requirements

3.VDD CORE:0.9V 80A/30A
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Return ! bﬁhhb\
Loss (dB) ] ;
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] D: 16 GT/s only
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Figure 8-19: Tx, Rx Differential Return Loss Mask
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Rigger Micro Technologies

SiPr B

PKG Type FCBGA

PKG Size (mm) 50x50
Die Size (mm) 17x16;14x19;11x10;3.6x6
Die THK (um) 780
Layer / THK (mm) 10L / 1.25
Core THK (um) 820
% PP THK (um) 30
E SR THK(um) 25
Zt s x N i & |Ccore Type MCL-E705G
PP Type Gz41
SR Type SR7300G
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1.PCle 3.0 8 Gbps

2. DDR3 2133Mbps
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S Amplitude (dB)

Diff - Diff

4

Frequency {GHz)

&

4

Frequency {GHz)

&

0.152 nH

0.1427 nH

0.1334 nH

0.1241 nH

0.1146 nH

0.1055 nH

0.0962 nH

0.0869 nH

0.0776 nH

0.0683 nH

0.059 nH

M
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UCle D2D

3D View

1. 5+2+5 Structure

2. Die size 12*16.5mm

3. Die to die 25mm

4. Route layer:1 3 5,refertolayer:2 4 6

Routing@L1 Routing@L3 Routing@L5

Design Purpose o

Ahale(Dals Tt g rate design SUP Data Rate 4-16Gb/s 24-32Gb/s

2, Compare IL and XTK with all options and meet Overall (Eye Closure due to Channel)

UCle standard requirement in 25mm. Eye Height 40mV 40mV
Eye Width 0.65 UI
(rectangular eye mask with with Equalization
specified eye height) 0.75 Ul Enabled

25
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~KW 1 vy ' é&l4iwyr - 3Ng s1 s d B RN

S11 (dB) $21(dB) FEXT XTALK(dB)
@8Ghz @8Ghz @8Ghz
HE— 1052 2, 4 133 25mm 40/18/40 um 40/13/40/18/40um 12/12um TX -8 24 -17
RX -85 -24 -19
hE— 102 2 4 L33 Smm 40/13/40 um 40/18/40/18/40um 12/12um TX -11 -12 -145
RX -10.5 -1.1 -16
HE= 12 13,5 2,04 6 25mm 100/18/100 um 130/18/40/18/130um 12/12um TX -10.5 -2 -15
RX 95 -22 -19
HEmM 122 13,5 2, 4,6 Smm 100/18/100 um 130/18/40/18/130um 12/12um TX 95 -09 21
RX -9 -14 -16
- 100/187/100 um
‘ﬁ%ﬁ 12 193085 2,46 25mm (LR, HEETRES 130/18/40/18/130um 12/12 um TX -10 2 23
RX -8 -24 -17.5
hES 122 1. 3.5 2.4, 6 25mm 1007187100 mgé;;ﬁﬁﬁgmﬁj 130/18/40/18/130um 12/12 um TX 95 09 21
RX -9 -14 -16
hEL | 122 | 13,5 2. 4.6 25mm 100/18/100 um(:H 5 i1 FF3688) | 130/18/40/18/130um 12/12 um TX -10 2 23
RX -8 -24 -17.5
— 1 2,46 33/68 um 15um TX[0-15] -13 -1.5 -246
= 12 23 18/40um
LE 3.5 24,6 o 18/54um 12um RX[0-15] 14 15 227
RX13 -27
RX9 -23.5
RXE -13
— 1 2,46 33/68 um 1lum TX[0-15] -185 -1.7 -26.5
= 122 25 18/40um
e 3.5 24,6 - 18/54um 12um RX[0-15] 185 17 25
RX13 -29
RX9 -26
RXE -15
== 1 2,46 33/68 um 12um TX[0-15] -19.5 -1.78 -27
= 12E 25 18/40um
HET 3.5 246 o 18/54um 12um RX[0-15] 195 178 275
1 RX13 -30
3 RX9 -36
5 RX8 -30.6
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S Amplitude (dB) S Amplitude (dB)
0
-5 -
i(s) XA :-10.6045 dB@8Ghz -1 —
- | \\_
2207 2
i »
=257 | =37 I
301 = 2 {ALAT: -2.0328 dB@8Ghz
| Q q- 5 D2 ) N\
=35 = = ~
= & —
-407 T T T -5 R T T T
0 5 10 15 20 0 5 10 15 20
Frequency (GHz) Frequency (GHz)
S Amplitude (dB)
0 i sT-15 dB@8Ghz

lllustration note:

Selected one of the key signals and display the
comparison of S11 and S21 parameter curves before and

A 00
s S
X}

-60/ 4 after, as well as the comparison of crosstalk with adjacent
.80 2 lines.
S
0 5 10 15 20

Frequency (GHz)
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c F} LpDDR$%$e] GUD2D-at cQ© 35bit x 8Gbps
(& --M 80x80mmeé)080%5-—c B+2+8(8U é1.
$i/0 1.62mmu

(0%] UFC6 BBH+,¥-VZ P(8U &T Coe---M
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