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NXP DisplayPort Adapter Products

Part Number Status

PTN3360A, PTN3360B [®) DVI Homr Production

Enhanced DisplayPort-DVI/HDMI Level Shifters (Follow-up versions of PTN3300A, PTN3300B)

PTN3361B D DVI HOm- Production

Enhanced DisplayPort-DVI/HDMI Level Shifters w/ DDC buffer, feature optimized for dongle application

PTN3380B D DVI Production

Enhanced DisplayPort-DVI/HDMI Level Shifters w/ 5V voltage regulator, cost and feature optimized for

dongle application

PTN3381B D DVI HOmI Sa[ilnorill\ing

Enhanced DisplayPort-DVI/HDMI Level Shifters w/ DDC buffer and 5V voltage regulator, cost and feature

optimized for dongle application

PTN3360D D DVI HOomI Production

Enhanced DisplayPort-HDMI Level Shifter with D‘_eep Color Support for HDMI on Motherboard

PTN3392 D Production

2-lane DisplayPort-to-VGA Adaptor IC, cost and feature optimized for VGA dongle

PTN3372 DE Sampling
Now

2-lane DisplayPort-to-VGA Adaptor IC, w/ 5V voltage regulator, cost and feature optimized for VGA dongle
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PTN3392 - DisplayPort to VGA Bridge

DisplayPort receiver vi.1a
— 1-lane/ 2-lane 2.7Gb/s / 1.62Gb/s
— AUX channel, HPD support

Output
— Analog RGB, HSYNC, VSYNC
— Up to 240MHz, 8bits color
— DDC

Resolutions
— WUXGA: 1920 x 1200, 60Hz, 193MHz clock
— UXGA: 1600 x 1200, 60Hz, 162MHz clock

— SXGA (CRT): 1280 x 1024, 80Hz, 135MHz C|OCk
— SXGA: 1280 x 1024 GOHZ 108MHz clock  AUX
— XGA: 1024 x 768, 60Hz, 65MHz clock

— VGA: 640 x 480, 60Hz, 25MHz clock HPD
AUX channel to I2C DDC channel bridge TG
Supports Flash over AUX field upgradability =
Use only power from DP connector 3.3V
< 610mW Active @ 1920 x 1200; 150mW Standby; DP RBR: 1.62 HBR: 2.70

500mW Init

No support for HDCP and audio
HVQFN48, 7x7mm, 0.5mm pitch
ESD 7kV HBM

j x In PrOdUC’[IOH COMPANY CONFIDENTIAL
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PTN3392 Block Diagram
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NXP’s DisplayPort-VGA Dongle

» PTN3392 has Embedded Flash

— 27 MHz crystal
— 3.3V-to-5V regulator

» Pros

PTN3392 DisplayPort-VGA Adapter

Industry’s lowest component count and BOM

Enable small-size dongle with smallest package and low BOM

Monitor detect by load sensing allows DP source; Support power saving upon monitor detachment
Flash programming over AUX CH, enabling future firmware driver download from the host

Interoperability

MacBook Pro/ NVIDIA 9400M / 9600GT

Windows / Dell Latitude E5400 / Intel GMA4500

Windows / Dell Latitude E6500 / NVIDIA Quadro NVS160M
Windows / Dell Studio 1440 / NVIDIA GeForce 9400M
Windows / Lenovo THINKPAD W700 / NVIDIA Quadro FX2700
Windows / NVIDIA Zotac GeForce 9400GT GPU Card
Windows / ATl Radeon HD5750 GPU Card

Windows / HP ProBook 5310m / Intel GMA 4500

7
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PTN3392 Bill of Materials
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PTN3392 Firmware Update Via the Host AUX CH

» Interoperability issues due to ...
— “Holes” in DP specification and interoperability guidelines document
— Differences in spec interpretation between DP TX and RX vendors
— Workaround solutions
— Insufficient regression testing of DP source driver updates

v Value Proposition of Flash Programming over AUX CH
— Uses host computer to download firmware fix or upgrade to dongle

— NXP will host a web site for dongle end users to download various dongle firmware versions

» Implementation depends on availability of SDK from GPU vendors allowing the feature

Protocd MEASN—E— >
: D
crare| A
)
8051 m___a'::gsy[\jc
MCU > VSYNC
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DPVGA4

NXP DP-VGA reference desigh dongle with PTN3392 and PTN3372
+  Availability: NOW »  Contents

— Full schematic and layout

» Reference Dongle Design ~  Bill of Materials

— Design and layout guidelines for optimal
performance and EMC

Uses PTN3392 or PTN3372 (stuff option)

Form factor close to a real dongle (but with still
» Purposes

some debug capapllltle§) _ 1. Customer reference design
Reflects best practices in schematics & layout 2. PTN3392 interop testing

Reflects best-in-class BOM cost 3. Trade show demos
Optimized for EMI B

Optimized for VSIS performance

Purity of signals, reference planes

Final PTN3392 reference design schematic
and BOM

Minimized size

Optimized component cost / quality

No external ESD protection needed for
passing IEC ESD tests
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DPVGA4M

NXP DP-VGA reference desigh dongle with PTN3392 and PTN3372

Complete with plastic encasing , Contents
) _— — Full schematic and layout
b Avallablllty. NOW — Bill of Materials
) — Design and layout guidelines for optimal
» Reference Dongle Design performance and EMC

— Uses PTN3392 or PTN3372 (stuff option)

— Production-ready form factor

— Reflects best practices in schematics & layout

— Reflects best-in-class BOM cost

— Optimized for EMI

— Optimized for VSIS performance

— Purity of signals, reference planes

— Final PTN3392 reference design schematic
and BOM

— Minimized size

— Optimized component cost / quality

— No external ESD protection needed for
passing IEC ESD tests

COMPANY CONFIDENTIAL 11
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PTN3392 Test Status Summary

b VSIS 1.2 Compliance Tests
— Spec: VESA VSIS v1.r2

D|splayPort vi.1a PHY-Layer Compliance Tests — Setup: Tektronix VM6000 VSIS Compliance Test
Spec: VESA DisplayPort PHY CTS 1.1 or latest Suite
governing specification — Conditions: 800 x 600, 60Hz, DMT, 40MHz ; 800 x 600, 85Hz,
— Setup: Tektronix AWG Comp”ance Test Suite DMT, 56MHz; 1024 x 768, 75Hz, DMT, 81MHz ; 1600 x 1200,
. 65Hz, DMT, 175MHz
— Conditions: RBR & HBR, across supply voltage _  Status:
and temperature — DPVGA4 board - Final BOM optimization is in
— Status: progress
DlsplayPort vi.1a Link-Layer Compliance Tests, EM| Tests
Spec: VESA DisplayPort LLC CTS 1.1a or latest _ Spec: CISPR22B

governing specification

— Setup: Quantum Data DisplayPort Link-Layer — Setup: EMI chamber test

Analyzer — Status: without metal shielding, but
— Status: without the needed 3-6dB margin
_ _ — Recommend use of metal tape around VGA
DisplayPort AUX CH Compliance Tests connector or use of metal can to pass EMI tests
(Preliminary Results at Yokohama VESA with sufficient margin
Plugtest Dec 2009)
— Status: » ESD Tests
Inrush Current Tests \E\?z?r Idlfsii;(r)gg 4-2 8 kV contact discharge, 15
»  Status: — Setup: Only applicable on over-molded version
of dongle
- Status: without external ESD protection

COMPANY CONFIDENTIAL 12
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PTN3392 Order Entry Options

PTN3392BS

BS = HVQFN48 plastic thermal enhanced very thin quad flat package; no leads; 48 terminals; 7x7x0.85
mm SOT619-1

“Trust NXP” option — automatic firmware upgrades

Backward compatible firmware

Customer automatically gets latest firmware version

PTN3392BS/Fx

BS = HVQFN48 plastic thermal enhanced very thin quad flat package; no leads; 48 terminals; 7x7x0.85
mm SOT619-1

Fx = Firmware identification option (Fx= 1,2,3, etc and indicates latest firmware version)

Firmware version reflected on shipping box and reel but not on part symbol

Firmware options will be identified by periodic Application Sheet updates, not by PCN

Fx option must be selected at order entry

Gives customer option of controlling firmware version

‘ V COMPANY CONFIDENTIAL 13
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DisplayPort-VGA Adapter Roadmap




DisplayPort Adapter Roadmap eridging to bviHDMIVGA

PTN3360A/B DP to
DVI/HDMI level shifter, | DVI/HDMI level shifter, :

PTN3361B DP to In Production

DDC level shift In Production - 2UC Buff%
‘

) — E— — Samplling ...................................
PTN3380B DP to . PTN3381B DF 10’ uvI/HDMI level »
DVI/HDMI level shifter, shifter, DDC Buffer, 5V regulator
DDC level shifter, 5V Y T -* Il
regulator i PTN3360D DP to HDMI level shifter

. (deep color), DDC Level Shift
’ |

CONCEPT
PRODUCT

PTN3381D DP to HDMI level shifter (deep
color), DDC Buffer In Development
|

First Delivery
CQS/GCF/Pre FTA
Mass production

In production
Development

Considered

Change

PTN3392 DP to VGA IN Production e S0
adapter, 2-lane DP, 8-
bit DAC, 240MHz, P
8kV HBM ESD ?

k — = - $'\ In Deve;opment

. PTN3352 Low-Power 2-lane DP to VGA adapter

PTN3372 2-lane DP to VGA ] |
adapter with 5V regulator

» g VGA

Sampling PTN3355 Low-Power 2-lane DP to VGA adapter, with VGA
multiplexer for notebook with docking

PTN3375 Low-Power 2-lane DP to VGA adapter, w /5V regulator

{
] PTN3354 Low-Power 4-lane DP to VGA adapter

I
‘ PTNxxxx HDMIv1.3a or 1.4 to VGA adapter

| |
P _

2009 2010 2011

2012

—~ N

CONFIDENTIAL

COMPANY CONFIDENTIAL‘I 5




PTN3372 — DisplayPort to VGA Bridge with 5V Regulator

DisplayPort receiver vi.1a
— 1-lane / 2-lane 2.7Gb/s / 1.62Gb/s
— AUX channel, HPD support

Output

— Analog RGB, HSYNC, VSYNC

— Up to 240MHz, 8bits color

— DDC T
Resolutions 4

— WUXGA: 1920 x 1200, 60Hz, 193MHz clock
— UXGA: 1600 x 1200, 60Hz, 162MHz clock
— SXGA (CRT): 1280 x 1024, 80Hz, 135MHz clock

— SXGA: 1280 x 1024, 60Hz, 108MHz clock Pyt
— XGA: 1024 x 768, 60Hz, 65MHz clock | H
— VGA: 640 x 480, 60Hz, 25MHz clock _VSYNC
Aux channel to I2C DDC channel bridge
Supports Flash over AUX field upgradability
3.3V supply; 0 ... 85 °C
<700mW active; 150mW standby
No support for HDCP or audio 1 Lane XGA, SDTV SXGA, 1080i
HVQFN48, 7x7mm, 0.5mm pitch
ESD HBM 7kV 2 Lanes SXGA, 1080i WUXGA

PTN3372 = PTN3392 + Integrated 3.3V to 5V Voltage Reg
— Integrated solution for Low-cost DP-VGA Dongle
— Lowest system BOM
— 3.3V to 5V voltage regulator supports 75mA load

A 4 Sampling NOW .
}?*‘T"]'.l P rOd UCtI 0 n TB D NXP PL-Interface Products, 2009




PTN3352 — Low-Power DisplayPort to VGA Bridge

DisplayPort receiver vi.1a
— 1-lane/ 2-lane 2.7Gb/s / 1.62Gb/s
— AUX channel, HPD support

Output
— Analog RGB, HSYNC, VSYNC
— Up to 240MHz, 8bits color
— DDC

Resolutions
—  WUXGA: 1920 x 1200, 60Hz, 193MHz clock
— UXGA: 1600 x 1200, 60Hz, 162MHz clock
— SXGA (CRT): 1280 x 1024, 80Hz, 135MHz clock
— SXGA: 1280 x 1024, 60Hz, 108MHz clock
— XGA: 1024 x 768, 60Hz, 65MHz clock
— VGA: 640 x 480, 60Hz, 25MHz clock

Aux channel to 12C DDC channel bridge

1.5V and 3.3V supply; 0 ... 85 °C

Target 400mW active @ 1920 x 1200; 10mW standby
No support for HDCP or audio

Support fast link training

eDP Content Protection mechanisms
—  Support Alternate Framing
—  Support Alternate Scrambler Reset

HVQFN40, 6x6mm, 0.5mm pitch
ESD HBM 8kV
3.3V HSYNC / VSYNC outputs (min. 3.0V)

Clock Reference Options
— Crystal, ceramic resonator, external clock input

1 Lane

2 Lanes

CERTIFIED
: 2

_HSYNC
_VSYNC

Does not support Flash over
AUX field upgradability

XGA, SDTV

SXGA, 1080i

M In Development

SXGA, 1080i

WUXGA

17
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NXP’s DisplayPort Adapter Solutions




PTN33xx for DisplayPort-DVI and HDMI dongles

Feature PTN3360A PTN3360B PTN3361B | PTN3380B | PTN3360D | PTN3381B | PTN3381D
TMDS level 2.5Gb/s 2.5Gb/s 1.65Gb/s 1.65Gb/s 2.5Gb/s 1.65Gb/s 2.5Gb/s
shifters (Deep Color (Deep
HDMI) Color)
3.3V to 5V voltage s s & v X v v
regulator
DDC level shifter Pass-gate Pass-gate Buffer Pass-gate Buffer Buffer Buffer
HPD level shifter 1.1V inverting 3.3V non- 3.3V non- 3.3V non- 3.3V non- 3.3V non- 3.3V non-
inverting inverting inverting inverting inverting inverting
Respond to - - - -
Programmable % % X % v % v
Equalization
ESD HBM 8kV 6kV 6kV
Application DVI/HDMI DVI/HDMI DVIdongle | DVI/HDMI
on MBD on MBD on MBD
/DVI dongle /DVI dongle
Products in

|
P

Development

NOTE: 12C HDMI dongle detect iS a mandatory feature for DisplayPort-HDMI dongle 1 9
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PTN3360B AC-Coupled to DVI/HDMI Level Shifter

» Inputs

— 4 pairs of low-swing AC-coupled differential for TX
from display source to sink with integrated 50-ohm
termination resistors and bias voltage

— 1 HPD from display HPD_Sink to GMCH HPD_Source

— 1 pair for DDC (I°C SCL and SDA)

» Outputs

— 4 pairs of TMDS outputs - up to 2.5Gb/s per lane
— 1 pair for DDC level shifter

» Non-inverting level-shifting HPD inverter

DiapiayPort - DVI Cabile Adapior '

» 3.3V £ 10% power supply

» Active 35mA typical
» -40to +85°C
» ESD 8kV HBM

» HVQFN 48-pin package, 7x7 mm

OE_N —|

4 4 PTHN33E0B
lnnuiblas
e
J - — - enabie
l — OUT_Dd+
B0 — QUT_D4
L
l — OUT_D3+
50 L?I] 5041 — OuT_03
IN_D3+ . - i..,
IN_D3 + I_I_I |
Inp.littlii“ F’_ﬁf_ﬁ )
‘Jt ?{— — — anable lJ;'
| ~— OUT_02+
5mz|:| 500 — OuUT_D2-
IN_D2+ — —rL\ E
IN_D2 - J_
input bias L enable - \J
a f anable
| = OUT_D1+
‘.-.-LaH ’J-‘Sts.' .J — OUT_D1-
IN_D1 S b i
IN_D1 . al? I
enable -,
—
'\.J.
&
ﬂ HPD baval shiftar
HPD_SOURCE “J HPD_SIMK
{0Vi3av) 00 ki OVin5V)
DDC_EN {0V 12 3.3V) I +  DDC level shifter
SCL_SOURCE | ! SCL_SINK
T
A
SDi_S0OURCE : SDa_SINK

(M2 aae 288

In Production
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PTN3360D AC-Coupled to DVI/HDMI Level Shifter

» Inputs

— 4 pairs of low-swing AC-coupled differential for TX oEN —
from display source to sink with integrated 50-ohm
termination resistors and bias voltage

e praasson

@
=}
m
(=]
.ﬁ‘
A

— 1 HPD from display HPD_Sink to GMCH HPD_Source Woe ]
— 1 pair for DDC (I2C SCL and SDA) ﬁas - e ;
» Outputs o] [Jos I
— 4 pairs of TMDS outputs - up to 2.5Gb/s per lane e e i 0 mii
— Supports HDMI Deep Color at 10bits/color ff__w _El
— 1 pair for DDC level shifter / buffer hn

» Programmable equalizer

IN_D2+

i

IN_D2—

» Non-inverting level-shifting HPD inverter

» 3.3V £ 10% power supply
» Active 35mA typical

» -40to +85°C

» ESD 6kV HBM

g
3
o
D—CL

H—
—g
m
%]

IN_Di+

IN_D1-

enabla

EQS5

-0

|

_~] HPD level shifter

— ouT_ D4+
— OUT D4

— ouT D
— ouT_pa-

— OUT_ D2+
— ouT_D2-

— OUT_ D1+
— ouT_D1-

HPD_SOURCE
0Vio3.3V)

DDC_EN (0V 10 3.3V)

200 k2

H—H

SCL_SOURCE

HPD_SINK
(0V1o5WV)

DDC BUFFER
AND

SCL_SINK

LEVEL SHIFTER

SDA_SOURCE

SDA_SINK

» HVQFN 48-pin package, 7x7 mm

na

In Production

002aaf24i
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PTN3361B AC-Coupled to DVI/HDMI Level Shifter

» Inputs . . ' . OE_N —ﬁ PTN3361B
— 4 pairs of low-swing AC-coupled differential for TX fron i
display source to sink with integrated 50-ohm terminati ;}——-m e
resistors and bias voltage N [j ,J o
— 1 HPD from display HPD_Sink to north bridge HPD_S¢ IN D4 1 fi _T ~ |
— 1 pair for DDC (I2C SCL and SDA) }}3 O
/___m ouT_D3
b Outputs wnﬁ] [jsm IJ — OUT:DBJ—r
— 4 pairs of TMDS outputs - Up to 1.65Gb/s per lane e N ;,_Z
— 1 pair for DDC buffer and level shifter - — méli |
— Optional I°C-based HDMI dongle detect /{‘}___m =
» Respond to HDMI dongle detect via I2C (option pin) o [j - |J q [
— Mandatory feature for DisplayPort-HDMI dongle = ltb_ t—u ;
» 3.3V = 10% power supply /-~ —aabe I
. . 50ng] Ijsosl IJ — ouT_D1-
» Active current consumption t.b.d. N_D1+ g _Tﬁ |
, -40 to +85 °C [ Lo
» ESD 8kV HBM (target) o I [ e
» PTN3361BBS: HVQFN-48, 7x7 mm AU |
SCL_SOURCE |ZS;L§\E:ES LE\?;%E:ER SCL_SINK
: 3

DDET —]

In Production

002aae054
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PTN3361B - HDMI Dongle Detect via I°C

Multi-mode
» When connected to a DVI dongle or HDMI dongle, how gflfr'sg
does a multi-standard source determine what display outputs
interface to transmit? U
» Pin 13 = HIGH means a dongle is attached '
» Source reads at I2C address 81h ﬂﬁ

— If DVI dongle, no response from dongle

‘\-H-H‘ Dl ﬁ
— | HDMI dongle, dongle returns a (W

predetermined character sequence

Table 4.  DisplayPort - HDMI Adaptor Detection ROM content

:;tt' por s 2 e s e A e BT DVI 1.0/HDMI Mode DisplayPort Pins
Data |44 50 |20 48 [ 44 4D |49 20 41 44 41 50 54 4F 52 o4 Channel 2 <4——» Main Link Lane 0
Channel 1 <—» Main Lk Lane 1
. Channel 0 <4—» Mamn Link Lane 2
» PTN3361B supports HDMI dongle detect via 12C chamel Clock 4 Moo Lok Lane 3
— Option pin DDET tied LOW for DVI dongle DDC Clock ~+———> AUXCH*
— Option pin DDET tied HIGH for HDMI dongle ppcDm T A
DP_PWR <+—— DP PWR (+3.3V)

Hot Plug Detect > Hot Plug Detect
& Cable Adaptor Detect (Optional) Pm13 2
CEC (HDMI cable adaptor only) Pin 14

COMPANY CONFIDENTIAL
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PTN3380B ac-coupled to DVI/HDMI Level Shifter & 3.3V/5V Regulator

» Inputs
— 4 pairs of low-swing AC-coupled differential for TX
from display source to sink with integrated 50-ohm
termination resistors and bias voltage
— 1 HPD from display HPD_Sink to GMCH
HPD_Source
— 1 pair for DDC (I2C SCL and SDA)

» Outputs
— 4 pairs of TMDS outputs - up to 1.65Gb/s per lane
— 1 pair for DDC level shifter

» Non-inverting level-shifting HPD inverter

» 3.3V £ 10% power supply PTN3380BBS
» Active Current TBD |] avi Regulator
» -40 to +85 °C vi

» ESD 8 kV HBM (target)
» HWQFN 48-pin package, 7x7 mm

» PTN3380B = PTN3360B + Integrated 3.3V to 5V
Voltage Regulator

— 3.3V to 5V voltage regulator supports 55mA load

Y

_/'| HFD level shifter

PTH33808

DOC_EN 0V 033V

]

D?'I-hu
=

'T—rD:": lesred shifles

=

DC REGULATOR

In Production

P aand]

— OUT_Dd+
— QUT_D4

— QUT_D3+
— OuUT_D3

— OUT_D2s

QUIT_[Dn2-

— QUT_Dis

ouT_D1

HPD_SINK
(0% ta B W)

SCL_SINK

SDA_SINK

— vEOUT
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PTN3381B HDMI Level Shifter w/ DDC Buffer & 3.3V/5V Regulator

» Inputs

— 4 pairs of low-swing AC-coupled differential for TX from
display source to sink with integrated 50-ohm termination
resistors and bias voltage
1 HPD from display HPD_Sink to GMCH HPD_Source
— 1 pair for DDC (I2C SCL and SDA)

» Outputs

— 4 pairs of TMDS outputs - Up to 1.65Gb/s per lane
1 pair for DDC level shifter
— Optional I2C-based HDMI dongle detect

» Respond to HDMI dongle detect via I2C (option pin)

— Mandatory feature for DisplayPort-HDMI dongle
Level 2C
v ESD 8kV HBM (target) >
» PTN3381BBS: HVQFN-48, 7x7 mm

» PTN3381B = PTN3361B + Integrated 3.3V to 5V Voltage
Regulator

— 3.3V to 5V voltage regulator (55mA)

PTN3381BBS

b 3.3V £ 10% power supply

» 0to +70°C

HOJImi

Dongle
Detect

PTH33B1B
inpul bias
p‘ ;‘ — — enalis
- — OUT_Dds
0| |:|5!'l i F_ OUT D4-
IN_Dd+ = - B L
IM_D4 JFS '—[—' |
input bias anable -~
- s o l
;- — OUT D3+
oo 5 — OUT D3
— OUT_D2+
— OuUT_D2
IN_D2 + |
inpui bias enable -, l
L
i -f— — —enable =
T— OUT_Di+
s Dﬁ:u m— OUT _D1-
1
/L'\
J
HPD level shifter
HPD_SOUACE < HPD_SMK
e lﬂl OV iEY)
200 k2
DOC_EM{DVie3.3V) ]
SCL_SOURCE RC-BUS DOC BUFFER SCL_SINK
SLAVE AND
S04_SOURCE FOM LEVEL SHIFTER SO SBa
DDET I
(==
= — weouT
Comt S5 DC REGULATOR
CN
OZaa)77

Sampling NOW
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DPDVI Reference Design

NXP DP-DVI dongle with PTN3360B or PTN3360D or PTN3361B or PTN3380B

» Availability: NOW

» Hardware:
— Hardware ready for both PTN3360B/60D/61B and PTN3380B (stuff option)
— Form factor optimized as a production-ready dongle
— Reflects best practices in schematics and layout
— Reflects best-in-class BOM cost
— Constitutes a reference design of PTN3360B/D, PTN3361B, PTN3380B

» Contents
— Full schematic and layout
— Bill of Materials
— Design and layout guidelines for
optimal performance and EMC

» Purposes
1. Customer reference design
2. PTN3360/3361/3380 interop testing
3. Trade show demos
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DPHDMI Reference Design
NXP DP-HDMI dongle with PTN3361B or PTN3361D or PTN3381D

» Availability: Soon

» Hardware:
— Hardware ready for both PTN3361B, PTN3361D, and PTN3381B (stuff
option)
— Form factor optimized as a production-ready dongle
— Reflects best practices in schematics and layout
— Reflects best-in-class BOM cost
— Constitutes a reference design of PTN3361B, PTN3361D and PTN3381D

» Contents
— Full schematic and layout
— Bill of Materials
— Design and layout guidelines for
optimal performance and EMC

» Purposes

1. Customer reference design
2. PTN3361/3381 interop testing
3. Trade show demos

COMPANY CONFIDENTIAL 27
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PTN3360/1, PTN3380/1 Schedule

PTN3360BBS

v
v

PTN3361BBS
v

v

v

» DP-HDMI Reference Design (PTN3361) 2H, 2010
»  DP-HDMI Interoperability Tests (PTN3361) 2H, 2010
PTN3360DBS

v

PTN3380BBS
v

v
v

PTN3381BBS
v

r PTN3381BBS Production 2H, 2010
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APPENDIX: Firmware Update via Host
Flash-over-AUX Feature




Firmware updater Tested on these PCs

Computer OS GPU Driver Version VBIOS Version
Dell Latitude E5400 Vistasp1  VioplleIntel 4 Series g 1016 5018 1659
Express Chipset
Dell Dimension 4700 WinXP SP2 NVIDIA GeForce 9400GT 195.62 62.94.4A.00.00
MacBook Pro OS X 10.5.6 NVIDIA GeForce 9400M 0S X 10.5.6 0S X 10.5.6

NVIDIA Quadro FX

Lenovo W700 Vista SP1 5700M 195.62 62.94.45.00.10

HP ProBook 5310m Winxpsp3 ViobileinteldSeries ) ) 165018 1785
Express Chipset
Dell Studio 14z Vista SP1 NVIDIA GeForce 9400M 195.62 62.79.5B.00.05
Lenovo 3000H ) 10.3
Series Vista SP1 ATl Radeon HD3470 (8.01.01.1010) 010.088.000.031

Intel Calpella

Customer Reference Win7 Intel HD Graphics 8.15.10.2018 1960

Board (CRB)

y
‘ L NXP PL-Interface Products, 2009

Flash

over AUX

Status

Working

Working

Not
available
for Mac
OS yet

Working

Working
Working

Working

Working
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APPENDIX: Compliance and EMI Test Results




PTN3392 DisplayPort PHY Compliance Test

v Jitter and height measurement with RBR & HBR (Gain 0
to 7) @ -5°C, 25°C, 85°C

k

@ 2MHz
@ 10MHz
@ 20MHz
@ 100MHz

Input measurement HBR @ 100MHz

Lane 1

Speed -5°C 25 °C 85 °C

RBR 2 MHz

RBR 10 MHz

RBR 20 MHz

HBR 2 MHz

HBR 10 MHz

HBR 20 MHz

HBR 100 MHz

-5°C

25°C 85 °C

AWG7122B

Pw2=3V3  Pw3=5V
HP6626A

Tektronix AWG Compliance Test Suite

Jtag
FS2 Probe

AWG pattern

Amplitude AWG 700mV + attenuator 10dB

Tahble 4-1: Test Parameters for BER Measurement

i) ~ cati

Diaa Jitter Number | I]:; I;L,I:Tr*u{ ﬁb:t.‘i::rm Data Rate
Hate Frequency of Bits Allowable iseconds) Offset
HER . HER=3T0s

2 MHz 1" 1000 il
RER RBR-62(s
HBE HBR=37s +350ppm

10 MHz 1t 100
RER RBR=62s =350ppm
HBER 7 HBR=37s

20 MHz 1 100 0
REBR RBR=62s
HBER L Wy B Hz 10" 10 HBR=3T7s 1]

To evaluate multiply number of bits by the unit mterval in ps. (i.e. for HBR: 10" hits
at HER = 370p= UL * 10" UT = 37 seconds

PR {
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PTN3392 DP Link Layer Compliance Tests

Link Layer Compliance Tests

quantum

TESTS

o
8
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PTN3392 VSIS v1.2 VGA Compliance Tests

» Resolutions tested * video filter optimization TBD AT e Setup:

*VGA 640x480@60Hz, 8 bits per color, 25.175MHz clock *Tektronix VM6000

*SVGA 800x600@60Hz, 8 bits per color, 40MHz clock e *DPVGAA4 dongle

*XGA 1024x768@60Hz, 8 bits per color, 65MHz clock e \

*SXGA 1280x1024@60Hz, 8 bits per color, 108MHz clock \

*SXGA 1280x1024@85Hz, 8 bits per color, 135MHz clock v | _ Y

UXGA 1600x1200@60Hz, 8 bits per color, 162MHz clock i TS § Nz,

*WUXGA 1920x1200@60Hz, 8 bits per color, Reduced Blanking, sy b i vyorad

154 MHz clock

*WUXGA 1920x1200@60Hz, 6 bits per color, 193 MHz clock e — —
SUMMARY: Status v 0700 Volts 0070 OGS Volls | g gy
H Svnc PASS Eié‘golilgmﬁnmce voltage Input Data 0.000 Volts Esj Z{\-;;asuremmt_ See note (a)
V Svnc FASS Video Channel Rise/Fall Time Max | 25% of minimum pixel clock period | See notes (b). (e) and (g).
Color Bars PASS R S TR 30% of minimum pixel clock period | .
Ch-Ch Mismatch PASS S s o Bl
C'Il—'[ih Sk’E‘\T P_'IL:'“.-';“.- 1\-10noto.nic Yes. Definition in section 2.6
Luma Levels PASS i::zlr:l::nemirv Error j-I-f:EI;HSB Definition mn section 2.6
Noise Inj Ratio PASS Diff;rmtial mémw Error +-1LSB Definition in section 2.6
Linearity PASS Video Channel to Video Channel 6% of any video output voltage over | _ )
Video Transient PASS e T e i
H Syne Jitter PASS s Sl IMAEEAD

| Value

|
P

VSIS Requirement

Hsync and Vsync (VSIS Table 2.1)

Driver Logic level "1"

24 Vmin., 55V max

Driver Logic level "0"

0.0 Vouin., 0.5V max

Driver High Level Output Current

-8mA

Driver Low Level Output Current

+8mA

Fall Time Max

Video Noise injection ratio

+/- 2.5 % of Max Lununance
Voltage

Video Channel to Video Channel

Output Skew

50% of mummum pixel clock period

80% of nun. pixel clock period

OvershootUndershoot

+/-12% of step function voltage level
over the full voltage range

Rise Time Max

80% of mun. pixel clock period

Monotonic Rise/Fall Time Voltage Range

05-24V

OvershootUndershoot max

30% of high level signal voltage
range no excustons allowed i
the 0.5-2 4 volt range

Jitter (Measured between Hsynes) max

15% of p-p of clock period
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PTN3392 VGA DAC INL Measurement Update

» Set up: Tektronix VM6000 '
» DPVGA4 dongle

» Status:
resolutions

» Datasheet updated to reflect
INL of <+/-1 LSB

DAC INL previously failing at some resolutions
Determined that VM6000 has linearity anomalies for given

sensitivity and offset settings that impact results

Sensitivity changed from 96mV/div to 80 mV /div

Measurement averages set to “3”, waveform averages
set to 500 to compensate for oscilloscope noise effects
Measurements retaken with results below. Previously
failing resolutions highlighted in dark orange

Table 12. DAC characteristics
Symbol Parameter Conditions Min Typ Max  Unit
Nresipac)y  DAC resolution - 8 bit
feik clock frequency 240 MHz
Algipacy DAC-to-DAC output current matching - 4 %

| INL integral non-linearity —1 0.5 +1 LSB
DNL differential non-linearity -1 - +1 LSB
Vo(compl) DAC output voltage compliance 0 - 125 v
Co DAC output capacitance 3.5 pF
Olet(DAC) DAC crosstalk between DAC outputs -54 dB

na
P

Interface Products / Ho Wai Wong-Lam

Measured INL (LSB) Previous
Resolution NOW ALL PASS!! Results
<+/-1
640x480@60Hz Fail
800x600@60Hz <+/-1 Pass
1024x768 @60Hz <+/-1 Pass
1280x1024 @60Hz <+/-1 Pass
1600x1200@60Hz <+/-1 Fail
1920x1200@60RB <+/-1 Fail
6b

1920x1200@60Hz <+/-1 Pass

COMPANY CONFIDENTIAL 35
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DPVGA4 EMI Test Results and Findings

EMI Chamber Tests

» Test Setup

DPVGAA4 Prototype Dongle with PTN3392
Dell Latitude E6500 with power supply and mouse
Scrolling “H” pattern
Philips Brilliance 200P LCD monitor
Resolutions Tested
» 800 x600; 1600 x 1200, 1280 x 1024

» EMI Test Findings

> CISPR22B without metal shielding
(however, without the desired 3-6dB margin)
» Pl-filter is indeed not necessary for EMI
reasons
v However, RGB filtering needed to pass VSIS

v w v w w

TITHED
T nlll
neeses L8

s

WSS WsNgg

Semi-Anechoic Chamber

Resolution: 800 x 600

SREFSIE HEPST iap

30MHz to 1GHz

2117 Hresimrion 56 cnble wwd dwriied 1

Radianed disurbance
EN 22012

1GHz to 6GHz

30MHz to 1GHz

1014 Rewlutien |ébinl 30 berior Vet calile, shivided Vel romsrcisr

T )
A
Radiated disturbance
EX 23011

Kb Far b i wda! sl et ol ks

P i Tommigers | P

T W
Tt [l LS AU

Resolution: 1600 x 1200

1GHz to 6GHz

e

30MHz to 1GHz

116 Brsolwton |28 1024, brrrer VA cable s shirkied YTk conmserier fropper inprl

Radkaied disiwrisance
EX 23022

Resolution: 1280 x 1024

1GHz to 6GHz

Hailkated diviurbance
EX 55012

P B T Bt - EM s

iy
geit

o i b e

or metal cage

Recommend metal tape around VGA connector

36
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DPVGA4 IEC61000-4-2 ESD Tests

Test Performed Test date Level Criteria/Result Comment

EECSI(PSJre 2010/02/19 4 B/ Pass Notes Deviations Pass

Pass without external
ESD Protection Devices!

37
Interface Products / Ho Wai Wong NP L-Interfachuifre 2@2is28000




DPVGA4 IEC61000-4-2 ESD Tests

Indirect Discharges

Positive Polarity

Negative Polarity

Planes)
Contact Mode Level 1 Level 2 Level 3 Level 4 Level 1 Level 2 Level 3 Level 4
2 4 6 8 2 4 6 8
VCP located 10cm X X X X X X X X
from the front, rear,
left, and right sides of
the EUT
HCP located 10cm X X X X X X X X
from the front, rear,
left, and right sides of
the EUT
Direct Discharges Positive Polarity Negative Polarity
(to the EUT) (kV) (kV)
Contact Mode Level 1 Level 2 Level 3 Level 4 Level 1 Level 2 Level 3 Level 4
2 4 6 8 2 4 6 8
VGA shell X X X X X X X X
Display Port shell X X X X X X X X
Air Discharge Positive Polarity Negative Polarity
Mode (kV) (kV)
Contact Mode Level 1 Level 2 Level 3 Level 4 Level 1 Level 2 Level 3 Level 4
2 4 8 15 2 4 8 15
VGA shell X X X X X X X Note 3
Display Port shell X X X X X X X Note 3
Note 1: An “X” indicates that the EUT continued to operate as intended
Note 2: ND: No discharges was possible due to lack of discharge path to ground from test point.
HCP: Horizontal Coupling Plane,
VCP: Vertical Coupling Plane.
Note 3: Image disappeared but returned to normal by itself. Criterion B.
Note 4: 10 positive and 10 negative discharges-applied to-each side of EUT
\ ¥ 4 38

4\
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APPENDIX: Interoperability Test Suites




DisglaxPort Sources

Dell Latitude E5400 Laptop Mobile Intel 4 Series Express Chipset  |Vista SP1 8.15.10.2018
Desktop

Dell Dimension 4700 GPU Card |NVIDIA GeForce 9400GT WinXP SP2 195.62

MacBook Pro Laptop NVIDIA GeForce 9400M 0S X 10.5.6 0S X 10.5.6

Lenovo W700 Laptop NVIDIA Quadro FX 2700M Vista SP1 195.62

HP ProBook 5310m Laptop Mobile Intel 4 Series Express Chipset  [WinXP SP3

Dell Studio 14z Laptop NVIDIA GeForce 9400M Vista SP1 195.62
Desktop

Lenovo 3000H Series GPU Card |ATI Radeon HD3470 Vista SP1 10.3 (8.01.01.1010)

Calpella CRB Laptop Intel HD Graphics Win7 8.15.10.2018
Desktop

Lenovo 3000H Series GPU Card |ATI Radeon HD5750 Vista SP1 10.1 (8.01.01.994)

Sinks (Monitors used w/ VGA)

PHILIPS 190B 1280x1024
ACER X213W 1680x1050
DELL 1905FP 1280x1024
DELL 2408WFP 1920x1200
DELL 1908FP 1280x1024
SAMSUNG LT4065F [1920x1080

o
|

VGA Cables Used

6ft

15ft

50ft

100ft

Interface Products / Ho Wai Wong-Lam
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Interoperability Test Matrix

Sink i:il Source

Sink ¥

2408WFP
2408WFP
2408WFP
2408WFP
2308WFP
2408WFP

|2408WFP
2408WFP
2408WFP
2408WFP
2808WFP
2408WFP
2408WFP
2408WFP
2408WFP
2408WFP
2808WFP
2408WFP
2408WFP
2408WFP
2408WFP
2408WFP
2408WFP
2408WFP
1905FP
1905FP
1905FP
1905FP
1905FP
1905FP
1905FP

1905FP
19N5FD

Source

ATIHD3650
ATI HD3G30
ATI HD3G50
ATI HDAG50
ATIHD3650
ATI HD3650
ATIHD3650
ATI HD3650
ATI HD3650
ATI HD3650
ATI HD3650
ATI HD3650
ATI HD3650
ATI HDIGS0
ATI HD3IGS0
ATI HD3650
ATI HD3650
ATI HD3650
ATI HD3E50
ATI HD3650
ATI HD3650
ATI HD3650
ATI HD3650
ATI HD3G50

| = Firmwe * | Test Name

1.07
1.07
1.07
1.07
1.07
107
107
1.07
107
107
1.07
1.07
1.07
107
107
1.07
1.07
107
1.07
1.07
1.07
1.07
1.07
1.07

Lenovo NVIDIA FX2700 1.07
Lenovo NVIDIA FX2700 1.07
Lenovo NVICHA FX2700 1.07
Lenovo NVIDIA FXZ700 1.07
Lenavo NVIDIA FX2700 1.07
Lenowvo NVIDHA FX2700 1.07
Lenovo NVIDIA FX2700 1.07
Lenovo NVIDIA FX2700 1.07
| anrun NVIRIA FYZ700 1 0T

B0O0x600 @ 60
B00x600 @ 72
B00x600 @ 75
1024x768 @ 60
1024x768 @ 70
1024x768 @ 75
1280x360 & 60Hz
1280x560 @ 75Hz
1280 x1024 @ 60
1780 x1024 @ 75
1360x768 @ 60
1600x1200 60
1920x1200 @ 60
Shutdawn
Restart
Hibernate

HPD

Standby
Timeout

single

Clone

Extended
Resclution Fig of Merit
Overall Fig of Merit
B#00x600 @ 60
200x600 @ 72
960x600 @ 60
F60x600 & 75
1024768 @ 60
1152x364 @ 60Hz
1152x864 @ 75H1

1280x768 @ 60Hz
1IRMWTRA M TS

| = ! Cable Length

6ft
6ft
&ft
6ft
6ft
6ft
6ft
6ft
6ft
6ft
6ft
6ft
6ft
6ft
6t
6ft
6ft
&t
6ft
6ft
6ft
6ft
aft
6ft
6ft
6t
6ft
6ft
6ft
6ft
6ft
6ft
Aft

| -

2408WFP
240BWFP
240BWFP
2408\WFP
2808WFP
2208WFP
2408WFP
2408\WFP
2A08WFP
ZA08WFP
2408WFP
240E8WFP
2A08WFP
2408WFP
2208WFP
2A08WFP
2408WFP
2408\WFP
1905FF
1905FP
1905FP
1308
1308
1908
1908
loa8
1808
1308
1308
1908
1508

1308
1900

Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intal
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop intel
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intel
Dell Laptop Intel

Macbook Pro GF 3400
Macbook Pro GF 3400
Machook Pro GF 3400

Dell nvidia
Dell nyidia
Dell nVidia
Dell nVidia
Dell nVidia
Dell nVidia
Deall nvidia
Dell nvidia
Dell nVidia
Dell nvidia

Dell nvidia
Medl mvidia

1.07
1.07
1.07
1.07
1.07
107
1.07
107
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07

107
107

[+ |Firmwd = | Test Name

B00XG00 @ 60
800x600 @ 75
1280 x1024 @ 60
1280 %1024 @ 75
1920%1200 @ 60
B00x600 @ 60
E00x600 @ 75
1280 x1024 @ 60
1280 x1024 @ 75
1920x1200 @ 60
200x600 @ 60
800600 @ 75
1024768 & 60
1024x768 @ 75
1280 x1024 @ 60
1280 x1024 @ 75
1440x900 @ 60
1920x1200 & 60
YGA Cable, no 12C

[=]cable Leng =

15ft
15ft
15ft
15ft
15ft
s0ft
50ft
50ft
s0ft
50ft
100ft
100ft
100ft
100ft
100ft
100ft
100ft
100ft
6t

VGA Cable, SDA to GND  6ft
VIGA Cable, SCLto GND  6ft

ED0XE00 @ 56
E00X600 @ 60
EO0XG00 @ 72
BOOX600 @ 75
1024x 768 @ 60
1024x768 @ 70
1024x768 @ 75
1152x864 @ T5H2
1280%960 @ 60Hz
1280 x1024 @ 60

1280 %1024 @ 75
Chirbdnwm

6ft
oft
6ft
6t
6ft
6ft
6ft
6ft
&ft
6ft

&ft
Aft
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Resolution Figure of Merit

Definition: Resolution Figure of Merit =

Average score of all resolution tests
Each source-to-sink combination may
have a unique # and list of

— Each test gets a score on a scale of 1

-

resolutions

Each test score has equal weight

to 10.

1 = failed test, not user fixable
— E.g. Permanent Blinking, blanking,

5 = fixable or occasional flaw
— E.g. by changing resolution image may

flashing

be restored

10 = pass

— Perfectimage

Interpretation Guide

‘o

10 = Perfect (our goal)
Score = 9.9 acceptable

1

= Total Failure

Sink -,
2408WFP
240BWFP
2408WFP
2408WFP
2408WFP
2408WFP
2408WFP
2408WFP
2408\WFP
240BWFP
ZA08WFP
2408WFP
2408WFP
ZA08WFP
2408WFP
2408WFP
2408WFP
2408WFP
240BWFP
2408WFP
2408WFP
240BWFP
2408WFP
2408WFP
1905FP

1905FP

1905FP

1905FP

1905FP

1905FP

1905FP

1905FP

19NSER

| Source = Firmwz ¥ | Test Name Cable Length b
ATI HD3650 1.07 800x600 & 60 6ft
ATI HD3G50 Loy BOOxG00 @& 72 &ft
ATI HD3650 1.07 BOOxGO0 @ 75 &ft
ATI HD3650 1.07 1024x768 @ 60 6ft
ATI HD3650 107 1024x768 @ 70 6ft
ATI HD3650 1.07 1024x768 @ 75 6ft
ATI HD3650 1.07 1250x960 @ 60Hz 6ft
ATI HD3630 107 1280x360 @ 75H2 &6ft
ATI HD3650 1.07 1280 x1024 @ 60 &ft
ATI HD3650 1.07 1280 %1024 @ 75 6ft
ATI HD3650 1.07 1360x768 @ 60 aft
ATI HD3650 1.07 1600x1200 60 6ft
ATI HD3650 1.07 1920x1200 @ 60 6ft
ATI HD3650 1.07 Shutdown oft
ATI HD3650 1.07 Restart aft
ATl HD3650 1.07 Hibernate 6ft
ATI HD3650 1.07 HPD aft
ATI HD3650 1.07 Standby 6ft
ATI HD3650 1.07 Timeout &ft
ATl HD3650 o7 Single 6ft
ATI HD3650 1.07 Clane 6ft
ATI HD3650 102 I Eft
ATI HD 1.07 Resolution Fig of Merit  &ft )
ATI HD3650 .05 Owveramn Fig of Ment 6t
Lenovo NVIDIA FX2700 1.07 BOOxG00 @ 60 6ft
Lenova MVIDIA FX2700 1.07 800x600 @ 72 a6ft
Lenovo NVIDIA FX2700 1.07 960x600 @ 60 6ft
Lenovo NVIDIA FX2700 1.07 360x600 @ 75 6ft
Lenovo MVIDIA FX2700 1.07 1024x768 @ 60 67t
Lenovo MVIDHA FX2700 1.07 1152x864 @ 60Hz 6ft
Lenova MVIDIA FX2700 1.07 1152x864 @ T5H2 aift
Lenovo NVIDIA FX2700 1.07 1280x768 @ 60Hz aft
| Brrun MVIPIA EX2700 1 07 1IRMWTRR @ TS Aft

COMPANY CONFIDENTIAL 42
Interface Products / Ho Wai Wong-Lam

June 22, 2010



Overall Figure of Merit

Definition: Overall Figure of Merit =
Average score of all interop tests

Each source-to-sink combination may
have a unique # and list of all tests
Each test score has equal weight
Tests include Hotplug, EDID, Clone,
Primary, etc.. AND all resolution tests

— Each test gets a score on a scale of 1

-

to 10.

1 = permanently failed test, not user
fixable

P

E.g. Permanent Hot-plug fail, simple
primary no image

2 = largely failed test

E.g. 7 out of 8 Hot-plugs fail

5 = fixable or occasional flaw

E.g. @ the native resolution the test fails,
multiple Hot-plugs fixes error

8 = fixable or occasional flaw, minor

E.g. @ mid-range resolution the test
fails, occasional random test fail

10 = pass

Perfect image

Sink ¥ | Source * | Firmwsz » | Test Name

2408'WFP  ATI HD3650 1.07 BOOx600 @ 60
Z408WFP  ATI HD3G50 107 200x600 @& 72
2408WFP ATI HD3650 1.07 BOOx600 @ 75
Z408\WFP  ATI HD3G50 1.07 1024x768 @ 60
2408WFP  ATI HD3650 1.07 1024x768 @ 70
24D8WFP ATI HD3650 1.07 1024x768 @ 75
2408WFP  ATI HD3650 L.07 12B0x360 @ 60Hz
ZA08WFP  ATI HD3G650 1.07 1280%360 @ 75H1
2408WFP ATI HD3650 1.07 1280 x1024 @ 60
240BWFP ATI HD3650 107 1280 x1024 @ 75
2A08WFP  ATI HD3650 1.07 1300x768 @& 60
2408WFP ATI HD3650 L.o7 1600x1200 60
2408'WFP ATI HD3650 1.07 1920x1200 @ 60
2A08WFP  ATI HD3850 107 Shutdown
2408WFP ATI HD3G650 107 Restart
2408\WFP - ATI HD3650 1.07 Hibemate
2408WFP - ATI HD3650 107 HPD

2408'WFP  ATI HD3G50 1.07 Standby
ZA08WFP ATI HD3650 1.07 Timeout
2408WFP ATI HD3650 Lo07 single

2408\WFP ATI HD3650 1.07 Clane

ZA0BWFP  ATI HD3650 107 Extended

Z408\WFP ATI HD3650

Bogioe i ~F A&

2408WFP ATl HD3650

¥ Cable Length
6ft
aft
&ft
6ft
&ft
6ft
6ft
aft
&ft
6ft
aft
6ft
6ft
oft
aft
6ft
aft
6ft
&ft
6ft
6t
6ft

1.07 = aft
07 Owerall Fig of Ment [
1305FP  Lenovo NVIDIA FX2700 1.07 = 6ift

1305FP Lemovo NVIDIA FX2700 1.07 B00x600 @ 72
1905FP Lenovo NVIDIA FX2700 1.07 960x600 @ 60
1305FP Lengvo NVIDIA FXZT00 1.07 I60x600 @ 75
1905FP Lenovo NVIDIA FX2700 1.07 1024x768 @ 60
1505FP Lenovo NVIDIA FX2700 1.07 1152x864 @ 60Hz
1305FP Lenovo NVIDIA FX2700 1.07 1152x864 @ 75H

1905FP Lemowo NVIDIA FX2700 1.07
19N5ER | oo NAVITNILA EXY 2700 1 0T

1280x% 768 @ 00Hz
TIRMWTRR i TSH7

6ft
6ft
6ft
&ft
6ft
6ft
6ft
At
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Interop Status

Interoperability
Windows (Dell) / NVIDIA GeForce 9400GT Good Interoperability
Windows (Dell)/NVIDIA Quadro NVS 160M
Mac OS X (Apple) / NVIDIA GeForce 9400M
Windows (Dell) / Intel GMA4500 chipset

Good Interoperability
Good Interoperability
Good Interoperability

Windows (Lenovo) / ATl Radeon HD5750 Good Interoperability

Windows (Lenovo) / NVIDIA Quadro FX 2700M Good Interoperability

Windows (Dell) / NVIDIA GeForce 9400M Good Interoperability

Windows (HP) / Intel GMA4500 chipset Good Interoperability

Windows (Intel Customer Reference Board) / Intel HD Graphics Good Interoperability

Issue requires attention for root cause analysis in PTN3392 No issues found in this category
[ MediumseverityissuewithPTN3392 |  Noissuesfoundin this category |
Issue unrelated to PTN3392 Some issues found in this category
This is likely due to the source/sink combination
Minor issue with PTN3392 A limited number of issues found in
(User recoverable usually with auto-adjust button on the monitor) this category
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