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Blue curve — PDS voltage with no IR drop Red curve — Same PDS voltage with S0mV drop

Figl IR Dropf RGN L P shilbr, RGEAREIE R TAE

Neck-down Swiss Cheese on solid plane Dynamic trace routing can cut off the PDS
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AJ{fELumped to Lumped, Lumped to Multiple, Multiple to
Lumped A K&Multiple to MultipleZE&-Fi R FIpin-to-pin HFH;
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PowerDC W A1
(5T EAHLEL)

I- ————— Reference i e m— m—— _I
VRM Sink

e -

FREGUR AR RIVec LIRS, VRMAISINK (1 L UL x5 1)
S [f]—/Reference i i, HhVee Planelf BA S5 T

200mm long (L}

10mm wide (W)
Sum thick (T)
conductivity 1s 5827 S/m (G).

The two rows of vias, acting as testing points, are 0.5mum away from the plane edge.
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(i 51 )

T

1) Vee V- BB AR H199mm (L), LKA N
Tum, I FLAIDC L FH n] 200 o AR 45 i BH A vF B2 2K

R=L/ (oxWxT)= 0.068620hms
2) REVRMP AL L AV, Sink[ TAEH T A 1A, NtCase

[*J1IR Drop=1*R=1*0.06862=0.06862 (V), £ESinki ] H
Voltage=1V-0.06862~0.9314 (V)

1rHE:
1 PiEAERWMT, Sinkdnfs 3] i) SEbR 1 80.9314V, S5
witFE g RvE AR i .

Shioww Results - = Sink Yoltage (1 of 1 Failed)

Sink Yoltage |
Sink, Mame Model Morminal Yolkage () Input Tolerance (%) Ackual Moltage (W) Margin (W)
sink Equal Voltage 1 0 0.931405 X -0.0685946
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(5 Lab=zilAH LE)
|| SA luadl \

vdrop

Voltage drop (mV)

Location | Measurement | PowerDC
V0-V1 35 36.1
V0-V2 12 11.0
V0-V3 9 9.3
- 4 Board size = 2.28" X 2.52" 4 layers board,
( VRM —‘ Model: 1 VRM, 1 load, 2 observation points
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(Flextronics v FH 52441 )

DC Analysis for Power Integrity
Voltage Drop:

&

Power DC helps us to track down
the voltage distribution along the
Power Delivery Path.

Power DC helps us to generate
clear table to judge the simulation
result Pass or Fail. Py re——" . [r——

SINH_ULS_PY_WOOF_CPUD_END E E i d 1LOEE2180 8000 o 2,

The Whole procedure is easy and SINE_ULE PY_WOOF_CPUL GND E b L. HOOH0e 000 il LOGEIZEE HIDD o 2.

SINK_LINS_PY_¥TT_CPU0_GND 1. BOCHH e 50100 L0496 T 4000 o 4
fast SINK_UI1G_PY_¥TT_CPUIL_GND t 1. 100000 +000 1] 10470480 4000 & 2.0428200-005

F L E > Computing Design. Build. Ship. Service. | 12
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PowerDC W A3

(Flextronics N siz441)
DC Analysis for Power Integrity

Current Density:

Power DC helps us to find out if
there’s any critical location where
exist a large amount of current.

By the capability of Power DC to
analyze the current density
distribution. we can find out if
there’s any redundant moat on the
plane.

The whole procedure is easy and
fast.

F L E > Computing Design. Build, Ship. Service, | 13
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PowerDC WV B4

(X227 IR Drop /i £1s:4)

Red

ey 7 20

Sink 5

Red

VDD Sense Line

Blue B Blue

4,75V 4. 75V
Sink. Mame | Maominal Yolkage (W) | Input Taolerance () | Actual Yoleage (W) | FIF | Sink. Marne | Mominal Yoltage (W) | Input Tolerance () | Actual Yoltage (V) | FiF |
Simki 5.000000 0,250000 4,9452 3¢ ¢ Sinkn 5.000000 0,250000 5,195236 ¢
sink1 5.000000 0, 750000 4,953441 v Sirk1 5000000 0.250000 5.203441 vy
Sink2 £.000000 0.250000 4,682120 X Sinkz 5.000000 0.250000 4.932120 v
Sink3 5.000000 0.250000 4.647440 X Sink3 5.000000 8.250000 4.897440 v
Sirks 5.000000 0.250000 4,636497 X Sinks 5.000000 0.250000 4 BE637 v
Sirks 5.000000 0.250000 4620532 X SinkS 5-000000 0250000 4 B70558 v

T
v i ELRSink2/3/4/5 K fig i /2 IR Dropf sk, REGAREIE R T1E;
i B 5% H 7 Sense Lineff [ it, T ISInkK{7 B #2173k,
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b5 —AN 7] LT B Y5 H ST IR Drop DRCRIEKI T A, F/N% A3 layout T2
Jifi, system TLFEIFFISI/PITFEN,

AT By Layoutiit A B RILPCBIR T A & RILKIR 2 it Fa i, i S R/R
K, HRSMEIHot Spot, #ARH] via. bumpfball B, “FEiH HIneck-down#fl
g%/%zrg)ﬁ ;%Iane cut RIS, MXLEEREESFHFMARTEER RAERTRE R
ez H S o

B 1) Workflow ] #f £/ B 7 v DATE 546 1 s 8] Y s sE EE 42 Power DC Y IEFA B FH AR
EHTHIDRC R FrIlReffLayout TREITA] LA7EfG & M PowerDC, 3 K B7EPCBhR &
K IR A DRCAS 52 m DA et

EHHIFEMT B 512D FARFENR 15 TRARMIET. G0 =AM #E o
PO A T BRI R AR ZE T L 45 R B i B LR RZ, S AMSR ol
VA% TR B E £ LK B PCB I A R B o 4 T B ]

— M HICAD T R R BefRUF YR N R FEE, ERINTHEEIZERENTR,; e
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PowerDC##&Apple, Cisco, Dell, EMCHIBM&50% K414 %", ¥ PowerDC¥,
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(IR DA B FLYE P9 28 38 B A AT B 7T
(H & A5 i R DI e n)

- e " M%HTIR Drop AT E
sa I S I © EIRRAT

s TOP
503
S0%
Vo7

Ts08
10
BOT

Jé .

r IR drop target
. W) | || is 66mV

u3o_Hngar) D
Faves FEC

_6

I:'I\H'

J
Y
criteria 66mV (2%)
Voltage refdes Breif description Max current (A) |IR drop (mV) . .
+3.3VCs Uscrr__ |P6 0.250 “160 hﬁﬁig ﬁ, s159%
U2_CPO P6 0.250 -115
J23_GX1 GX CARD 0.218 -113
J24_GX2 GX CARD 0.218 -111
J54_DASD DASD backplane 0.006 -29
J49_RAID RAID card 0.006 -13
U18 FSP1 FSP1 chip 0.51 -2.0
J25_ENETO ENET card 0.006 -1.4
U31_HMCO HMC chip 0.012 -1.2
U30_HMCO HMC chip 0.012 -1.0
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NS5 R
DR N EX L
i i
Power line width calculator )
Tools | Window  Help —Input:
Check. » .
IR Drop Targerk: 12 ' -
Background r | |
Power line width calculatar,., Maz Current: | 2 | & -
Options r
x Distance bebween YRR and SIRE: | 30 | T -
Material Thickness: | 0.034 | mm -
Temperature Rise on Material; | o | C -
Temperature Coefficient per degree Z: | 0.0068 |
Material Conductivity &k Room Temperaturel20ize) | 5 05a7 | sim
Def aulk ‘ Calculate
—oukput:
Minirmurn Line Yidth: 2 47158 | mmo |
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Total of S Layers overlapping
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v’ AllTR drops are below the target (2%0)

(¥X.Y) unit: mil
15794, 3050
11488, 2126
15794, 7450
135999, 3751

ZiR

Load current and IR drop

Via current violation (14 for Smilvia, 54 for 22mil via, 104 for 40mil via)

layer
W7 -=%11
W7 -2
TOP-=%11
TOP-=%107

actual current (A)
6.6
2.8
139
1.2

via size
arnil via
armil via
A0rnil via
armil via

over target

39%
20%

31



B overlap shape
- Non-overlap shape

Hotspot identifier

6.6A :-_1

Laver V07 and V11

KREpRELROEL, 252
AT B & A7

0.7-1.0A
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Jwhat-if 73 #7820 e v

Pl

-

VCC’

Original VRM pins

After turn the VRM 180
degree around

(Done inside PowerDC GUI)

TOP laver view TOP laver “.'iE\‘I.’_
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GNDFf _ERIIR Drop434f

-0.00124

36



IR HIIZ

L

ASIGRITY

37



BGA#E}:

oy
®xX

-

Via Mame Mazimum Current (&) | Actual Current (A) | PF |
$Package::vial591311T10::M55 1.000000 1.0205354 x
$Package::VialSE931U10::MSS 1.000000 1.009072 x
$Package::VialSo401 IP16::MSS 1.000000 1.000212 x
$Package::VialSA10NT16:WSS 1.000000 0,957192 J
$Package::VialSE721IV16:MSS 1.000000 0.943555 v/
FPackage::Vial5924!IR17::455 1.000000 0,924940 J
$Package::vialS9331IP13::MS5 1.000000 0.920626 v/
FPackage: WialSBSAIIW 1TSS 1.000000 0,905344 J
$Package::WialSSE211LI1 7055 1.000000 0.599339 V’
$Package::VialS9531IMN20YSS 1.000000 0.595709 J
$Package::Vial 5922 1R 19055 1.000000 0,879739 \/
$Package::Vial5o0311T13::M55 1.000000 0.873693 J
$Package::VialS870IY1EWSS 1.000000 0,869964 \/
$Package::VialSo06!T20::M55 1.000000 0.865107 J
fPackage: MialSa54 W 1955 1.000000 0.857671 ,‘/
$Package::VialSE681 Y201 M55 1.000000 0,855979 J
$Package::Vial S04 1T22:WS5 1.000000 0,855154 ‘/
$Package::VialSSE7 111955 1.000000 0.852553 J

(m ]

(m)
(m)

O o

0

AL BRI AR (1D _ERDCHL A BRG] PowerDCHKE7E—5K

spreadsheet & #& H A H XL i jiife, FHLLBOERZE T /RHR, XFEE

(REs Py R RE WIS A

£ PRI
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0.9998Y

0.9958Y

0.9935Y

0.9913V

(.9868Y

0.9845Y
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i U4_MEM

e SRR R
MCP = Sigrity Model Connection Protocol.
,,,,, CPM = Apache Chip Power Mode
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£ VRS X VALY

A
T

m PowerDCH] 3B F 7 A DB £ ) IR W 2 v

M2
E ’ é (*) Laver View Shaw On

o SN AR M4 TPDCH ELI (BT 0

() Plane Current Density

H@VRM%BI% ﬁJ —‘/I\ EE)JI_\{E) () Plame Power Density
m (T ELE R S e
m ERESAARRES, it Optimal sense | vin 1.ooe: w
/Ocationsf&{’fﬂ @j:tim:l S:ns-:{L;ucatinns
- o Hotspokis
o INJE AN ] B PR e A S VAV B )
/E/f /{3 I vertical Range
* RIMRAZKI, mHmARRNAL B AR K
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100 120 140 160

1.796928

1. 796926

1.79692 4

1.796922

1.79692Y

1.796918Y

ASIGRITY

|| | Distribution

O Plane P
o Power Loss
o Wia Current

Max 1.8
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140 B0 180 2 ||| Distribution
|||||||||||||||||||||||||||||||| 1?9?":'25"\"‘ —

=-{g2) Present Distributions
1.79702Y =@ $Pack;

179638y (") Plane Current Density
() Plane Power Density
O Power Loss
via Current
1.79696Y ' .

1.79694Y

v
e Tolerancer

With'largertolerance
1.79692Y I_IH
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ISR
I GYEINES T A

LOAD1 +8.6mV
LOAD2 +10.2mV
LOAD3 +6.2mV

LOAD4 +0.6mV

LOADS -11.6mV
LOADG -5.5mV

LOAD7 -22.5mV
LOADS -20.2mV

B = +/-2% of 1.2V = +/- 24mV

Margin
Margin Improved

1.5mV

IS E R INES AN
+12.8mV
+14.5mV
+10.4mV
+4.8mV
-7.3mV
-1.3mV
-18.2mV
-15.9mV

5.8mV

4.3mV(18%)

ASIGRITY

ORI E AT B RS B T e RO R, wl ] K B B ) A B 4035 18%
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Key to the Power and Signal Integrity
Solution for IC Packages and PCBs
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