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» The diagram below describes a simplified architecture of a space cube satellite PCB which
Is divided in 5 functional modules: RF, Power, Processing, ADC and Image Sensor.

Components of interest

" 1C1000 — Image sensor with
Analog Outputs

“ 1C2000 — ADC with LVDS
Outputs

“ IC3000 — Processing Unit
with LVDS Inputs

“ 1C4000 — SMPS Module
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> The objective is to design the power distribution network,
(including capacitor selection and supply plane routing)
as well as the LVDS signal lines for the Image Sensor
Board.

> Solving the requirements will involve the complete workflow:
pre-layout simulation, PCB design and post-layout
simulation.

> To achieve this you must perform SI/PI transient co-
simulations using IBISv5.0 power aware 10 models.

/ UNIVERSITAS

ANSYS Y

=]




T‘Eplus

: Signal & Power Integrity
Schematic Simulation Challenge

IC3000 IMX6-CPU "
105 FRAME CLKE F
FRAME_CLK P 106 FRAME CLK N i N
FRAME CLKN [go——|—2ME CLCN IC2000  ADC219
BIT_CLKP [pf—— Lok NP IMGSEN DATAD IC1000 1UMG219
BT CLK N HEE  § BTCKN nin 2
wos pop L : 2 oute inzp (4 ehon oMbcort
| ) | X
L\J Dﬁ-m—u &9 [ 7] SuTiN 2N T IMGSEN DATA? CLK_P CMD_coL2
LvDSDI_P (22 L outzp IN3P |- oMo eos
LVDS D1 N i OUT2N IN3N |- _ " -
51 3 5 10| IMGSEN DATAS RESET_N  CMD_COL4
LVvD5_D2_P ouTaP IN4p - -
LVDS_DZ N |2 X 0] quTan INan [ et CMD_COLS
b o P 22 G ] outae Nep [2E_] Mosen paTad NC2 CMD_COLE
ey (94 W 3 39 NC3 CMD_COL7
LVDS D3N g2 - < oUT4N INSN |5 MGSEN DATAS Nea
LVDS D4 P (o2 - <+ OUTsP INBP | aND
LVDS_ D4 N I 5 g QUTSN INEN 33 misen paras SPILMISO  OUTPUT_1
LS DS P (2L = o ouTeR INTP | 2P MOSI  OUTPUT 2
VDS D5 N |y 37 OUTEN INTN [7=—4 - el K =
VD= : IMGSEN DATAT SPICLK  OUTPUT 3
LVDS_DE_P ouT7P INBP oo
VD Den 2 W 32 QU ey 2 SPLCS OUTPUT 4
vos_o7_p (BT P 22 outer 5 @ GND QUTPUT_5
VDS DT N - 52| OUTEN ADCLKP 153 :::E E: :
- vl \ AME _
GND 22— a0 _swes 1} /oo A [ BT cuie QUTPUT &
12 & BIT CLE M
Decoupling Network 14 EjEE LCLKN il VDD_1VE GND
[must be defined) 38 o2 58 ADC CLKF WDD_1VE GND
Lvss e RS TaD Sne i 23] voD_va GND
_sups 53 o 43| oo LR i VDD1VE GND
50| « |81 sPi1cs VDD_1V8 GND
57 4D Rl P T TR L R 26 vDD_1vs GND
C2001) | 2.2uF(6.3V_, C2008 : AVDD SDATA 2 SPIL MISO | AT Yoo
60| D 63 st CLK VDD_1VB GND
J— o AvDD SCLK T84 aoc meser  La-oe DT oo 1vs GND
2002 | 10uFHOV I 1000FEV 4 5| #RESET DE;? VDDT1VE s
3 oo 13 VDD_1v6 GND
C2003| /gy | €2010) | ¢ Auss PD 1 D13 | ypoC1ve GND
| | 75 AVSS ISET |55 R &ND
2004 VaS
C2004) /gavy CAON) 70 AVss L 28 vop_3vs GND
i | 15 Avss VCM (22— A9 | ypD_3v3 GND
C2005|| 100nFi6.3V ] C2012|| 100nF/6.3V AVSS REFB 2= A 4oP-2
96| e 55 VDD_3V3 GND
[C4000 ! ! 75| AVSS REFT 155~ AL DD 3v3 GND
~U_SMPS_18 C2006|| 100nF/6.3v 4 C2013|| 100nF/6.3V TAB INTHREXT = ATZ] opays oND
SMPS | | A3 oos oo
Module CZDD?I 100nF 6.3V C2DI4I 100nF/6.3V _swps_ 18 - pl
(VRM) 2] ~V_SMP3_3V3
Gk' Decoupling Network
[must be defined) C1001 I 3V, C1004 ”—‘mllﬂf-'-ﬁ =11l
c1002 3y L C1005 | 16,3V
oo | | —
c1003 | ay | C1006 |
|

Nets in orange box are subjected to Sl analysis ' o
Green boxes represent the capacitor decoupling networks that result form the Pl design
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Flexible part

Copper
Polymide
Copper

Pl Coverlay
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Flex Area Rigid Area
. i Type
Thickness [um] Thickness [um]
20
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50 50
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PCB Outline

8.00mm
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i g o S PCB outline in DXF format: PCB_OUTLINE_DXF.dxf
u]:w mm- 9.00mm -]I

ANSYS Y

b~




Modeling data

IC1000 on-die capacitance
IC2000 ibis model
IC2000 on-die capacitance
IC3000 ibis model

IC3000 package model

IC4000 VRM model

Capacitor models can be downloaded from Murata website (GCM series):
OR

ic1000_on-die_cap.sp

1c2000.ibs

ic2000_on-die_cap.sp

1c3000.ibs

1c3000_pkg.s40p

VRM_model.sp
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Image sensor internal
decoupling capacitance

ADC power aware IBIS model
for LVDS output buffer

ADC internal decoupling
capacitance

Processing module IBIS model
for LVDS input buffer

Processing module PCB
parasitics for LVDS lines

Power supply model
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https://ds.murata.co.jp/simsurfing/mlcc.html?lcid=en-us
https://psearch.en.murata.com/capacitor/result/smd/?pid=GCM&pid_method=begin&cat=lineup&status=development
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Design the LVDS channel IC2000->1C3000 to meet signal integrity requirements
Define controlled impedance routing guidelines
Define length matching requirements
Evaluate termination scheme

Design the power delivery network for 1V8 power rail in order to meet specifications of supply
voltage IC1000 and IC2000

Evaluate power rail IR Drop and define power plane routing guidelines
Define worst-case noise budget at IC power pins (in dynamic current conditions)

Define decoupling capacitor network considering the simultaneous switching of all IC2000
LVDS outputs

Route the power delivery network (including capacitors) according to findings

Based on previous findings route the LVDS interface and the power delivery network (including
capacitors) for the 1V8 power rail

Perform post-layout transient SI-Pl co-simulation to validate design and optimize if required

* Pre-layout SI-PI transient co-simulation is required in order to accurately evaluate power supply noise and impact on LVDS signal parameters
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