(1) PERICOM'

PI3VDP12412

4-Lane DisplayPort™ Rev 1.2 Compliant Switch

Features

= 4-lane, 1:2 mux/demux that will support RBR, HBR1, or
HBR2

= 1-channel 1:2 mux/demux for DP_HPD signal

Description

Pericom Semiconductor’s PI3VDP12412 mux/demux is targeted
for next generation digital video signals. This device can be used
to connect a DisplayPort™ Source to two Independent Display-
Port Sinks or to connect two DisplayPort sources to a single DP

= 1-differential channel 1:2 mux/demux for DP_Aux signal )
) display.
with support up to 720Mbps
> -1.6dB Insertion Loss for Dx channels @ 2.7 GHz (TQFN) PI3VDP12412 supports DisplayPort 1.2 which requires a data
3dB Bandwidth for Dx ch Is: 46GHz (TOFN rate of 5.4 Gbps. PI3VDP12412 offers excellent signal integrity at
> andwidth for Dx channels: 4. 2 (TQFN) this high data rate with very low insertion loss, good return loss,
= Return loss for Dx channels @ 2.7GHz: -16dB (TQEN) and very small crosstalk.
2 Low Bit-to-Bit Skew , 5ps typ (between + and ' bits) PI3VDP12412 is available in two package types, a 5 mm x 5 mm
> Low Crosstalk for high speed channels: -28dB@5.4 Gbps 48 BGA and a 3.5 mm x 9 mm 42 TQFN. The BGA consumes less
3 Low Off Isolation for high speed channels: -22dB@5.4 Gbps board space. The TQFN achieves slightly better signal integrity.
2 Vpp Operating Range: 3.3V +/-10%
> ESD Tolerance: 2kV HBM Application
2 Low channel-to-channel skew, 35ps max Routing of DisplayPort signals with low signal attenuation be-
= Packaging (Pb-free & Green): tween source and sink.
o 42 TQFN (ZHE)
o 48 BGA (NEE)
Block Diagram
DO+ r DO+A
DO- C DO-A
D1+ = D1+A
D1- D1-A
D2+
D2+A
o
D3+A
D3- D3-A
DO+B
= DO-B
= D1+B
D1-B
= D2+B
D2-B
= D3+B
D3-B
AUX+ AUX+ A
AUX- AUX-A
HPD HPD A
AUX+ B
AUX- B
HPD B
L SCL_A (BGA package only)
I SDA_A (BGA package only)
SCL_B (BGA package only)
SDA_B (BGA package only)
GPU_SEL
Logic | DDC_AUX_SEL (BGA package only)
o Control —— AUX_HPD_SEL (TQFN package only)
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. PI3VDP12412
'E PERICOM 4-Lane DisplayPort™ Rev 1.2 Compliant Switch

Pin Assignment (TQFN-42, ZHE) Truth Table for 42 pin package
AUX _
TEE OE gLU_ ?EPLD_ Functi
QRS F unction
O M B @ @ High | Low Low Port A active for all channels
GND [1] (38| D2-A High | Low High | Port A for HS, port B for HPD/AUX
GPU_SEL | 2] Lo | D2+A High |High |Low | PortB for HS, port A for HPD/AUX
DO- 3] [ | D3-A
DO+ [ 4] 35| D3+A High | High High Port B active for all channels
AUX_HPD_SEL | 5 ] [34 | vdd Low X X AllI/O's are hi-z and IC is power down
p
D1-[ 6] (3| DO-B
D1+ [ 7] [32 | DO+B
D2-[ s | [31| D1-B
D2+ [& ] “3) (30| D1+B
D3- | 10 GND [29 | D2-B
D3+ [ 11 ] [28 | D2+B
Vdd [ 12 ] [27| D3-B
AUX- [ 13] [26 | D3+B
AUX+ [14] [25 | OE
HPD_B [ (24| AUX-A
HPD_A | 16| [25 | AUX+A
GND [17] [22]| GND
D28
T 35X%>
<z
Pin Assignment (48-Ball BGA, NEE)
1 2 3 4 5 6 7 8 9 DDC_
GPU_ | AUX_
A GPU_SEL || Vad Do-A || D1-A || D2A D3+A || D3-A OE SEL SEL Function
. Port A active for AUX, HPD & HS
B DO- Do+ || oND | Do+A || D1+A || D2+A || OE D0+B || DO-B High | Low Low channel
DDC .
- Port A active for DDC, HPD, & HS
C AU GND High | Low High ort A active for
channel
D || o+ | o~ oe || ore _ _ Port B active for AUX, HPD & HS
High | High Low
channel
E D2- D2+ D2+B || D2-B
. . . Port B active for DDC, HPD & HS
High | High High
F D3- D3+ D3+B || D38 channel
Low |x X all I/Os are hi-z and IC is power down
G GND GND
H AUX- || Aux+ || HPDB || oND || SCLB| AUX*B)l Gnp || SCLAJ Aux+A
] W || HPD_A vag || SPAB | auxs SPAAIL Aux-A
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) PERICOM'

PI3VDP12412
4-Lane DisplayPort™ Rev 1.2 Compliant Switch

427ZHE | 48NEE
pin# pin# pin Name | Signal Type | Description
switch logic control. different function for different package options:
42pin TQFN package:
If HIGH, then path B is selected for high speed channels only
If LOW, then path A is selected for high speed channels only
2 Al GPU_SEL I
48ball BGA package:
If HIGH, then path B is selected for all channels
If LOW, then path A is selected for all channels
3 Bl Do- 1/0 negative differential signal 0 for COM port
4 B2 DO+ I/0 positive differential signal 0 for COM port
6 D1 D1- 1/0 negative differential signal 1 for COM port
7 D2 DI+ /0 positive differential signal 1 for COM port
8 El D2- 1/0 negative differential signal 2 for COM port
9 E2 D2+ 1/0 positive differential signal 2 for COM port
10 F1 D3- /0 negative differential signal 3 for COM port
11 F2 D3+ 1/0 positive differential signal 3 for COM port
1 B3 GND Ground Ground
13 H1 AUX- 1/0 negative differential signal for AUX COM port
14 H2 AUX+ I/0 positive differential signal for AUX COM port
18 J1 HPD I/0 HPD for COM port
16 ]2 HPD_A 1/0 HPD for port A
15 H3 HPD B 1/0 HPD for port B
17 C8 GND Ground Ground
12 J4 VDD Pwr 3.3V +/-10% power supply
G2 GND Ground Ground
20 Heé AUX+B 1/0 positive differential signal for AUX, port B
19 J6 AUX-B /0 negative differential signal for AUX, port B
23 H9 AUX+A 1/0 positive differential signal for AUX, port A
24 J9 AUX-A 1/0 negative differential signal for AUX, port A
22 G8 GND Ground Ground
26 F8 D3+B /0 positive differential signal 3 for portB
27 F9 D3-B /0 negative differential signal 3 for portB
28 E8 D2+B 1/0 positive differential signal 2 for portB
29 E9 D2-B 1/0 negative differential signal 2 for portB
30 D8 D1+B 1/0 positive differential signal 1 for portB
31 D9 D1-B /0 negative differential signal 1 for portB
32 B8 DO0+B I/0 positive differential signal 0 for portB (Continued
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) PERICOM'

PI3VDP12412
4-Lane DisplayPort™ Rev 1.2 Compliant Switch

427ZHE | 48NEE

pin# pin# pin Name | Signal Type | Description

33 B9 DO0-B 1/0 negative differential signal 0 for portB

35 A8 D3+A /0 positive differential signal 3 for port A

36 A9 D3-A 1/0 negative differential signal 3 for port A

H4 GND Ground

37 B6 D2+A 1/0 positive differential signal 2 for port A

38 A6 D2-A 1/0 negative differential signal 2 for port A

39 B5 DI+A /0 positive differential signal 1 for port A

40 A5 DI-A 1/0 negative differential signal 1 for port A

41 B4 DO+A I/0 positive differential signal 0 for port A

42 A4 DO0-A I/0 negative differential signal 0 for port A

21 A2 VDD Pwr Power

34 VDD Pwr Power
toggles between passing DDC channels through or AUX channels
through

N/A C DDC_ I If HIGH, then path DDC signals are passed through (depending on port

AUX_SEL selection via GPU_SEL)

If LOW, then path AUX signals are passed through (depending on port
selection via GPU_SEL)

5 N/A ?&X_HPD_ I switches only the AUX and HPD channels from port A vs. port B

N/A H5 SCL_B I/0 DDC_clock channel for port B

N/A H7 GND Ground

N/A HS8 SCL_A I/0 DDC_clock channel for port A

N/A J5 SDA_B 1/0 DDC_data channel for port B

N/A I8 SDA_A 1/0 DDC_data channel for port A
Output enable. if OE is high, IC is enabled. If OE is low, then IC is power

25 B7 OE I .
down and all I/Os are hi-z

43 N/A Center pad | Ground Ground
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) PERICOM'

PI3VDP12412

4-Lane DisplayPort™ Rev 1.2 Compliant Switch

Maximum Ratings

(Above which useful life may be impaired.

Storage Temperature
Supply Voltage to Ground Potential
DC Input Voltage
DC Output Current
Power Dissipation ........cccccceeivvnirieecnininininceiiineeeeeenneeeeeecenes 0.5W

For user guidelines, not tested.) Note: Stresses greater than those listed under MAXI-

MUM RATINGS may cause permanent damage to
the device. This is a stress rating only and functional
operation of the device at these or any other conditions
above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods may affect
reliability.

DC Electrical Characteristics for Switching over Operating Range (T, = -40°C to +105°C, Vp =

3.3V =10%)
Parameter | Description Test Conditions(1) Min | Typ® | Max | Units
VIH Input HIGH Voltage Guaranteed HIGH level L5
VIL Input LOW Voltage Guaranteed LOW level 0.75 v
VIK Clamp Diode Voltage (HS Channel) | Vpp = Max,, I;n = -18mA -1.6V -1.8
VIK Clamp Diode Voltage (Aux, Cntrl) Vpp = Max,, I1y = -18mA -0.7 -1.5
ITH Input HIGH Current Vpp = Max., Vin = Vpp +5
I11, Input LOW Current Vpp = Max., Viy = GND +5 uA
I/O leakage when part is off for side- : 3
Torr sp band signals only (DDC, AUX, HPD) VoD =0V, Vinput = 0V to 3.6V 20
RoN Hs On resist.ance betwe.en input to out- Vpp = 3.0V, Vinput = -0.35V to 2V, 10.0 Ohm
- put for high speed signals IinpUT = 20mA
R On resistance between input to out- Vpp = 3.0V, Vinput = 0 to 3.3V, 7 Ohm
ON_AUX put for side-band signals (AUX) IinpUT = 20mA
On resistance between input to out- | Vpp = 3.0V, Vinput = 0V,
Ron_ppc put for DDC channel IinpuT = 20mA 10 Ohm
Aux_ss Signal Swing Tolerance in Aux path | Vpp = 3.0V -0.5 3.6 \%
HPD_I Input voltage on HPD path 5.5 \%
1 1 HPD
HPD_O I?a‘fut voltage tolerance on HPD input from 3.3V to 5.25V 3.3 36 |V
Power Supply Characteristics (T, = -40°C to +105°C)
Parameter | Description Test Conditions() Min | Typ® | Max | Units
Vpp = 3.3V, OE = 3.3V,
Ipp Power Supply Current Vin = GND or Vpp 0.4 1 mA
IppQ Quiescent Power Supply Current Vpp = 3.3V, OE = GND 1 pA
1. For Max. or Min. conditions, use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vpp = 3.3V, T = 25°C ambient and maximum loading.
1211712
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) PERICOM'

PI3VDP12412

4-Lane DisplayPort™ Rev 1.2 Compliant Switch

Dynamic Electrical Characteristics over Operating Range (T, = -40°to +105°C, V5 = 3.3V =10%)

Param- ]
eter Description Test Conditions! Min | myp? | MAX | Upits
X Crosstalk on High Speed Chan- | See Fig. 1 for Measure- f=2.7 GHz 28 25
ALK nels ment Setup f=1.35 GHz -32 28
. dB
See Fig. 2 for M - = R .
OFF Isolation on High Speed cc H1g. £ Tor Measures | £=2.7 GHz 22 20
OIRR ment Setup,
Channels f=1.35 GHz 30 |27
Differential Insertion Loss on TQFN package 18 | -L6
fLoss High Speed Channel a8
1gh speed Lhannels @5.4Gbps (see figure 3) | BGA package 2.0 -1.8
R, Differential Return Loss on high TQFN package -16.0 | -14 4B
0SS
speed channels @ 2.7GHz (5.4Gbps) BGA package -14 -12.5
Bandwidth -3dB for Main high TQFN package 41 4.6
BW_Dx+ dpath (Dx+ GHz
speed path (Dx+) See figure 3 BGA package 3.7 4.1
BW_AUX/ —;%dB BW for AUX and HPD See figure 3 135 L5 GHz
HPD signals
Tew a-b time it takes to switch from port ] us
A to port B
Tew b-a time it takes to switch from port ] us
B to port A
Tstartup Vpp valid to channel enable 10 us
Twakeup Enabling outp.ut by changing OE 10 us
from low to High
1. For Max. or Min. conditions, use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vpp = 3.3V, T = 25°C ambient and maximum loading.
Switching Characteristics (To= -40° to +105°C, Vpp = 3.3V+10%)
Parameter Description Min. Typ. Max. Units
Tpd Propagation delay (input pin to output pin) on all channels 80 ps
th-b Bit-to-bit skew within the same differential pair of Dx+ channels 5 7 ps
tch-ch Channel-to-channel skew of Dx+ channels 35 ps
12117112
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. PI3VDP12412
'B PERICOM 4-Lane DisplayPort™ Rev 1.2 Compliant Switch

BALANCED
PORT1

BALANCED
PORT2

Fig 1. Crosstalk Setup

BALANCED
PORT1

BALANCED
s PORT2

Fig 2. Off-isolation setup

BALANCED
PORT1

BALANCED

- PORT2

Fig 3. Differential Insertion Loss
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. PI3VDP12412
’D PERICOM 4-Lane DisplayPort™ Rev 1.2 Compliant Switch

Test Circuit for Dynamic Electrical Characteristics

Agilent N5230A 300kHz-20GHz PNA-L Network Analyzer

File “iew Chanhel Sweep Calibration Trace Scale Marker Sypsterm wWindow  Help

1000 s Sdd2 1| = 250000 GH= 43 Hi1 dE
10.004E¢ FFO0000 GH= A9 .04 dE
0.00dE  Loghd | (000 i 0000 bk 10 S dE

1000

il

I

L2000 ﬂnun

F30.00 }/ 5

F40.00

FS0.a0

le0.00 -

Fr0.o0
=

| 5000 bl

L9000 !'W n aW

=Ch1: Start 300.000 kHz — Stop 20.0000 GH=

Hald CH1: Sddz21 C 4-FPort Delay Loss LCL

Fig 4. Crosstalk
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’DPE/?/CUM® PI3VDP12412

4-Lane DisplayPort™ Rev 1.2 Compliant Switch

ﬁ File ‘“fiew Channel Sweep Calbration Trace Scale Marker Spstem  ‘Window Help _|5’|£|

Marker: 1 of 3 Marker 1 [ 1.2500000000 GHz E Makerl  Maker2 | Makerd | OF |
000

10.004Er
0.00dE  Logh L1000

F20.00 i

F30.00 + E J\
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gl
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H100.00 W

»Ch1: Start 300000 kHz — Stop 200000 GHz
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Fig 5. Off Isolation
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Fig 6. Insertion Loss
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'DPE/?/COM® PI3VDP12412

4-Lane DisplayPort™ Rev 1.2 Compliant Switch

Test Circuit for Electrical Characteristics(1-5) 2* Vpp
Vbp OO

200-ohm I

Puse | ‘N D.UT —
Generator

RT 200-ohm

Notes:

1. C, = Load capacitance: includes jig and probe capacitance.

2. Ry = Termination resistance: should be equal to Zoyr of the Pulse Generator
3. Output 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
4. Output 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
5. All input impulses are supplied by generators having the following characteristics: PRR < MHz, Zg = 500, tg < 2.5ns, tg < 2.5ns.
6. The outputs are measured one at a time with one transition per measurement.
o .o
Switching Waveforms
SEL | | Vb
50% 50%
I 4= ov
tPzL > | Iy
Output 1 | tPLZ > I*— VOH
' L /0%
| | ————— == VoL
tPzH = | tPHZ | -
Y L Y VOH
| 1 90%
Output 2 " | ! | VoL

Voltage Waveforms Enable and Disable Times

Switch Positions

Test Switch
tpLz, tpzL. (output on B-side) 2V
tpHz, tpzH (output on B-side) GND
Prop Delay Open
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'BPE/?/CUM® PI3VDP12412

4-Lane DisplayPort™ Rev 1.2 Compliant Switch

A1 CORNER - - (:}) SYMBOL COMMON DIMENSIONS
INDEX AREA & E 18] (AZ) MIN NOR MAX
JR | { Al TOTAL THICKNESS A - - 11
N | _l\ STAND OFF Al 0.16 —- 0.25
. L SUBSTRATE THICKNESS A2 0.21 REF
H MOLD THICKNESS A3 054 REF
£ D 5 BsC
! BODY SIZE
0 : =
:‘ BALL DIAMETER 0.3
:‘? BALL OPENING 0.275
bl + — —+— B BALL WIDTH b 0.27 — 0.37
H BALL PITCH e as BsC
H BALL COUNT n 48
I D1 4 BsC
Il EDGE BALL CENTER TO CENTER
: £1 4 Bsc
:g sD — Bsc
q BODY CENTER TO CONTACT BALL
B SE - BSC
1 ﬁk ﬂ PACKAGE EDGE TOLERANCE aaa Q.1
[Z/Tobblc} SEATING MOLD FLATNESS bbb 02
[Slsac[c}e (ToP VIEW) PUNE COPLANARITY ddd 0.08
' 2 3 . 5 " 2 s s [&]ddd[c}~l-— BALL OFFSET (PACKAGE) eee a1s
BALL OFFSET (BALL) 1ft 0.08
DO OO OO |-
OOO0O0OPOOOO |+
O o
O O 4
Bi1Ho— + —60+-
OO 0
O O ¢
OOO0O0OPOOOO |-»
O O9e O {f{ A
2 |
c
INDEX ARER P—'LE PN
Ef _¢ee=®
(BOTTOM VIEW)
(' PERICOM' DATE: 07115711
Enabling Serial Connectivity
Notes: DESCRIPTION: 48-Pin, Thin Fine Pitch Ball Grid Array TFBGA
1. Controlling dimensions in millimeters PACKAGE CODE: NE48
2. Ref: JEDEC MO-195C DOCUMENT CONTROL #: PD-2101 REVISION: --

12-0332

Note:

For latest package info, please check: http://www.pericom.com/products/packaging/mechanicals.php
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'DPE/?/COM® ' ) PI3VI?P124j2

4-Lane DisplayPort™ Rev 1.2 Compliant Switch

PN 1
POEL AREA
%00£0.10 0B mas. B0 FEF- é
| Dl - L — : B
% T j‘ |L|'-_|'-_||_.||JL|'-_|U|.|.|UUL|L|UUU|.| &
//@E d 28 gy g
T B - 4 = E z _g_ = *.;fﬂm_l"'mw m %:T{
| 3 : 5 Bl | |9
| ¥ L t nnnnnnnnmﬂnnnnnm‘r_uf_j
| —=b—010-0.05 | o
71451010 ﬁ
A0 hm—
TOP SEW BOTTCR WVEW
- —-I I-—EI.EE (42x) w] F
: ) Q =
= O e .
Ll 400 -
— |.!.| —
o
0.50 BSC. Ll—
8.4 1
RECOMMENDED LAWND PATTERN (TOP IEW}
e (1) PERICOM ATE aari e
1. Al SreETElTE A i ilreies, aies in degrees. Samirvruinriey Crrpeweion
2 Crptarcay appies o e eapose theeal it 25 well 2 e ek DESCRIPTION: 42 cxmtart Thin Fine Fitch Quoxd Flat oL ea (TOFN)
4. Rescrmrendes] Land Paliesn i i eleeree orly. PRCEAGE COME: 7H FHeR
. P e DEOCLFNT CONTRIL & PD-AES FEVEION ©
M %6
Note:
For latest package info, please check: http://www.pericom.com/products/packaging/mechanicals.php
Ordering Information
Ordering Code Package Code Package Description
PI3VDP12412ZHE ZH Pb-free & Green, 42-contact TQFN
PI3VDP12412NEE NE Pb-free & Green, 48-ball BGA

Notes:
o Thermal characteristics can be found on the company web site at www.pericom.com/packaging/

« "E" denotes Pb-free and Green

o Adding an "X" at the end of the ordering code denotes tape and reel packaging
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