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What Is Power Integrity?

Create account Log in
Atticle Talk Read Edit View history \Seamh Q |
Power integri
WIKIPEDIA grity
The Free Encyclopedia From Wikipedia, the free encyclopedia
Main page Power Integnty is an analysis to check whether the desired voltage and Current is met from
Contents source to destination. In other words losses in between source and destination. Nowadays
Featured content ; ) ) .
Power Integrity plays a major role in the success and failure of a new product.
Current events
Random article

> Power Integrity provides a measure of the quality
of the power distribution network
> Minimise the DC voltage drop across power planes

> Minimise the propagation of IC switching currents by
optimising decoupling capacitance
> .. and thereby reduce EMC emissions
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Why Should | Care?

> Technology trends

THE DIFFERENCES BETWEEN SIGNAL
INTEGRITY AND POWER INTEGRITY

Became mainstream ~20 years ago ~5 years ago
Analysis based on Transmission lines Transmission planes
Typical impedance targets ~50 () ~m()
Signal quality dc drop
Subsets of analysis Timing Decoupling
Crosstalk Noise
Models needed IBIS, Spice Capacitors with parasitics
Trace width Amount of metal to carry current
PCB design changes driven Trace length Number, value, mounting of caps
Trace spacing Power/ground plane pairs, stackup
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A Xilinx FPGA with 456 pins:
Controls a video grabber card

64 bits can switch in parallel
worst case, rise time of 750ps

Output pin drives into a load of 15pf

The maximum switching current can be
determined by:

Vcc 2.5V

Al =n*C*—=64*15pf =3.2A
t 75ns

Based on this maximum current, the impedance
limit to guarantee a ripple of less than 125 mV
(5% of 2.5 V) :
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Should | be Concerned?

> |If you need high performance or reliability
> High utilisation
> Thermal stabllity

> |If you are using leading edge controllers ...
> CPU, FPGA, DSP

> Low voltage

> High power

> Fast edge rates

> Low noise margins

> Requiring multiple power distribution networks

> Yes!
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HUMAX

500Gb HD Freeview+ Recorder

* 1 or 2 failures (hang-ups, black screen) per month
« Shutdown and reboot required

aq quadra :“: LUKEN
o - solutions
o CADSTAR Distributor




What are Typical Pl Symptoms?

> Physical
> CPU/FPGA/memory device failure
> PCB Vias or Tracks go open circuit (fuses!)

> Blistering, delamination or discolouration of PCB
> ..

> Electronic
> CPU reset on high utilisation

> Memory fails or data corruption
> Analog circuits go out of spec.
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What Can | Do About It?

> Simulate your
PCB Design!

> Run Power
Integrity Analysis
on the virtual
layout before
manufacture and
assembly of an
expensive
prototype
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What Data Is Required?

> Fully Defined Layer Stack > Part data

> Electrical > Values
> Construction > |IBIS models (useful)
> Materials > Pin types

> Power requirements
> Classified Power nets

> Reference voltages > Net data

> Series interconnects > Type
> Resistor > Bus, Data, Analog, etc
> Inductor > Target frequency
> FET
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Layer Stack & Power Nets

iy aEpee o SR

swap
Layers o——1Jo " o
o—Jlo
Name Type P't’;‘:f' Thickness (Thou){  Material | Embedding | Reference Plane|  Sub Type Physical Board Thickness = 59.32th
Top Resist Construction Construction 0.01 | Resist None j (Mone)
Top Elec Electrical 1 1.40 | Copper Foil Above j (None) Top Elec (1.40)
Prepregl Construction 4.00 | Prepreg None j (None) Prepregl
Layer 2 Electrical 2 1.40 | Copper Foil Above E‘ (Mone} Layer 2 (1.40)
Core1 Construction 4.00 | FR4 None l (None) Core1 (4.00)
Layer 3 Electrical 3 1.40 | Copper Foil Below f (Mone} Layer 3 (1.40)
Prepreg2 Construction T7.10 | Prepreg None F (None) :
Layer 4 Electrical 4 1.40 | Copper Foil Above f (Mone}
Core2 Construction 4.00 | FR4 None ] (None) Prepreg2
Layer 5 Electrical 5 1.40 | Copper Foil Below (Mone)
Prepreg3 Construction 7.10 | Prepreg None (None) = Layer 4 (1.40)
Layer 6 Electrical [ 1.40 | Copper Foil Above ’E‘ (Mone) h
Cored Construction 4.00 | FR4 None | (None) > Core2 (4.00)
Layer 7 Electrical 7 1.40 | Copper Foil Below | (Mong) 3 Layer 5 (1.40)
Prepregd Construction 7.10 | Prepreg None 0 (None) u
Layer & Electrical 8 1.40 | Copper Foil Above j (Mone) g Prepreg3
Cored Construction 4.00 | FR4 None =] (Mone) h
Layer 9 Electrical 9 1.40 | Copper Foil Below ’E‘ (Mone)
Prepregs Construction 4.00 | Prepreg None ) (Mone) : Layer & (1.40)
Bottom Elec. Electrical 10 1.40 CDDPEF Foil Below ; (Mone) 1 Core3d (4.00}
Bottom Resist Constructio. Construction 0.01 | Resist MNone l (None) e
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Blind Via |Unava|lable v|
Buried Via |Unavai|able v|
[] Al Layer Pairs

Layer 7 (1.40)
Prepregd

Layer & (1.40)
Cored (4.00)
Layer 9 (1.40)

Prepregd
Bottom Elec

Fit to Window

+1V05

+2.5V

+33V
+3.3V_SUPPLY
+5v

+12v

+ CHASSIS

* DDR3_VCC

- DDR3_VREF
+ GND

+ RAW_1VD

- RAW_1V2

+ RAW_1V05

+ RAW_1VE

+ RAW_1V35

+ RAW 2VS

+ RAW 3V3

- RAW SV

- RAW_DDR3_1V5
+ USB_5V

+ VDDARM_CAP
* VDDHIGH_CAP
+ VDDPU_CAP
+ VDDSOC_CAP
% VDDUSE_CAP

R R R R R
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Power Interconnects

4124 FFEA CORE
Cliz4
> Direct ™ =
2
+3,3Y_SUPPLY SW| 5 l
LiZR RAW_IV2
RTAZAAA
Cl2s 5 FJH 47k
— EM FE II II
B

E
Vctjj_
GNI ER
ClAz j[o]
E:l e . 062w

MG, FPGA. ADSP-Z2146Y9, LOGIC

+3,3W_SUFPL
TRZ +3.3¥%
5i7GE15ATH

6 mesd
> SWItC h ed fasaw | |Bbazw |
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Part Data

> Active > Discrete

> Models > Value
> Device
> Pin types
-8 125 —I[All Con stralnts' Lrossta[k| Lhstartion | Impedance| LJ'EIa],-'| bkew| M|5c| Mode[mgl Length Enlng| Mu[tl-board|
m Vendor Device Source | Mo, of Pins Part Mame Resistance Capacitance Inductance | DeviceType
w8 U27 [(Ohm) (pF) [nH)
g =
-] U28-625 1H a 2 100M 10% 16V B 100000.0
- U28-626 1H 2 2 100N 10% 16V B 100000.0
o u2s-A2 1H c18 2 22U 20% 25V 22000000.0
ﬂ U28-A3 1H c19 2 100N 10% 50V C 1000000
e U28-Ad 11 2 FB_GO0R_C 1.0
B 28-A5 =
U286 L2 2 ASPI-7318-3R3M 1.0
o U2s-A7 - 13 2 ASPI-80405-2R2N 22
L U28-AB e 2 ASPI-80405-1R5N 1.5
o U28-A9 W Rl 2 100R1%B 100.0
- U28-A10 | B2 2 100R1%E 100.0
o U28-A11 4| R31 2 10K1%E 100000
o Uzs-a12 | g3z 2 10K1%E 100000
- U28-A13 | 19 UK RT8288A | Project g RT8288A7SP Digital IC
-4 1J28-A14 £ U26 | MICRON| MT41K256M16HA | Site 98| MT41K256MI6HA-125 Digital IC
4 U28-A15 £ 28 UK iMXEQ | Site 626 MCIMXEQSEYMIOAC Digital IC
L
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Part Classification

> |dentify power
sources

> Nominal power
consumption per
supply rail per
device
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Component | Net | supply | viaType | Dcvia | PowerBus |
&, Name o, Part Name #, Type <o (QY:LT:H} #n Active @ #Pins @ Heatsink

@ u12 RT8288AZSP / RTB288A Ic 9 no

ERIU:E! RTE28BAZSP / RT8288A Ic 9 -
U4 |ui4 RT8288AZSP / RTB288A Ic 9 no

u1s |Uuis MT48LCI6MI6AZP-TE / MT4ELCIEMIGAZTG  IC 54 no

Ul UL6 MT48LCI6MLGAZP-TE / MT4SLCI6MIBA2TG  IC 54 -

ul7 U7 ADSP-21469 / ADSP-2146x Ic 326 -
uis MT4THE4MLEHR-25 / MT47HE4MLEHR Ic 86 no

ulg U1 RT8288AZSP / RTB288A Ic 9 -
v U RTE28BAZSP / RT8288A Ic 9 -
un Uz RT8288AZSP / RTB288A Ic 9 -
vz un DSS0C38SAMT Ic 56 -
@ us XCBSLXL00-2FGGAS4C / SPARTAN-6 Ic 486 no
U4 U2 MT48LCI6MLGAZP-TE / MT4SLCI6MIBA2TG  IC 54 -
@ uzs RT8288A7SP / RTB288A Ic 9 no
:I)li" 112R BATAI KISAMMIAHA-125 £ MATA l()ﬁ::'hﬁ AHA T aR —
[ Pin | Powersus | oc |
Power Consumption Package Resistance 26 Min IC Voltage

"‘, MName & PowerBus ¢ Source eor

U1l
u11
uiz
u12
u14
u14
u15s
u1s
u23
u23
u25
u25

+L.BV_GND

+3.3V_GND

+1.35V_GND

TSV GND o no
+18V.GND  no
+33V.GND  no
+12V.GND  no

NES ' 10 R T S—
+1V0_GND yes

&

Q) W)
12.000
1.800
12.000
3300
5.000
1350
3300
1.800
3300
1.200
12.000
1.000
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Power Interconnects

s saiss Bowe S
+1.2V [+12v Power 1.200
+1.8V +18V H Cnnnamm: +1.2V - | 24 |
e — ——

+1.35V +1.35V

Edit connections from net +1. 2V across components to further nets
+1V0 +1V0

| #-omponent &, 0
225V +25Y (// - omponent &, Type @0 Value 29 Nets nect
233y £33V \\Iﬂ Inductor 2.2 BAWIVZ-+1.2V |7

= | +5V +5V
“12V +12V | ok || cancel || Heb
CHASSIS CHASSIS
Mrar e nnbo3 Wwee 1 ©hn
+12v FPEA CORE oy
Ciz4 g T
{ 4 .
+3.3V_SURFLY sw ; _]. _-DZB ::E|25 g.gzasgaw
-+ Uza RAMI_1v2
ATAZEBA -
Ciz3 c 6 R38 47K
:: EMN FBE Il Il
VEE‘T a1
GNT A37
a8l 3 EiBs ¢EEEEEW

quadra
solutions

[ NSy

M ZUKEN
| CADSTAR Distributor |



Net Classification

P

i 1 H Classification
> Slgnal Type Component Met Supply I Via Type | DC Via I Power Bus |
> Bus 280 Mame =% Signal Type 8. 1/0 &% Eﬂ?ﬂ; 4
DRAMS_A13 DRAMI_A1S Bus no 100.000
> Data DRAMS_A14 DRAM3_A14 Bus no 100.000
> C | O C k DRAM3 CAS B DRAMZ_CAS B Control no 100,000
DRAM3_CS0 B DRAM3_CS0_B Control no 100.000
> Control DRAM3_DO DRAM3_DO Data no 233.000
DRAM3_D1 DRAMS_D1 Data no 233.000
> EtC - DRAMS_D2 DRAM3_D2 Data no 233.000
DR&aM3 D3 DRAMSZ_D3 Data no 233.000
DRAM3_D4 DRAM3_D4 Data no 233.000
> Targ et clock DRAM3_DS DRAM3_DS Data no 233.000

frequency
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Key Benefits

> Power Integrity Advance enables analysis and
exploration of the power distribution network at
the ‘virtual prototype’ design stage, before you
commit to a costly physical prototype

> Helps you reduce project timescale and cost to
bring your product to market faster and improve
quality and reliability
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