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HDMI/DVI Switch (3:1)

Description

The TS106 is 3-Port HDMI/DVI switch that is
targeted for high-resolution video networks that
HDMI 14 and DVI 10
specifications. Multiple HDMI/DVI ports allow
variety HDMI/DVI

are based on
consumers to connect
sources to their HDTV.

The TS106 switch selects a single HDMI/DVI
signal from the three receiver ports and
HDMI/DVI
audio/video output, as well as DDC and HPD
switching in full compliance with the HDMI/DVI
specifications.

The TS106 integrate DDC switch, HPD
and RX-side ODTs to

performance, reduce the cost of manufacture

generates fully compliant

switch enhanced

and simplify the routing on the system board.

Feature
@ HDMI 1.4/DVI 1.0 compliant.

Supports data rates up to 3.4Gbps.

Supports deep color.

RX side ODTs and management circuitry
Integrated HPD switch, DDC switch, and +5V
Power indicator switch, greatly lowering the

cost and simplifying the manufacturing
process.

@® Source/Sink connection detection for flexible
system management.

® 12C control supported.
® Low added jitter.

Package
® QFN64 (7.5x7.5x0.85).

Power
® Power supply 3.3 V%10 %.
@® 5V-tolerant DDC interfaces.
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HDMI/DVI Switch (3:1)

Pinout Diagram

v Y v Y u Y ¢ < z
8 0«38 8 8,gqqmmmg.
v eE5YEE55208848¢:58
HPD2 | 1 ] [48 ] SDA_SINK
SDA2 | 2] [47] scLsiNk
sc2 [3] [46 | TX_CLKN
RXB_CLKN | 4 ] [a5 | TxCLkp
RXB_CLKP | 5 | [2a | HPD_SINK
pow2 | 6 | [a3] TX.DNO
RXN_DOB | 7 ] [42] T™x.DPO
RXP_DOB E E TX_DN1
RXN_D1B E TSlOG E TX_DP1
RXP_D18 |10 | [39] veess
NC 1] [38 ] TxDN2
RXN_D2B | 12 | [37] ™DP2
RXP.D2B |13 ] [36 | 12c_ADDR
Pow1l |14 ] [35 | 12cscL
HpD1 | 15 ] [3a | 12c_spa
NC |16 ] [33] NC
cE3%358888838z2¢8°¢8
87T 255282822528 °
S8 EEZeszp
Pin Name Type Description
HPD2 [/O | A high value indicates that the sink is connected.
SDA2 [/O | Port2 DDC data.
SCL2 I/O | Port2 DDC clock.
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4 RXB_CLKN Input | Port2 TMDS negative inputs.
5 RXB_CLKP Input | Port2 TMDS positive inputs.

Pin Name Type Description
6 POW2 Input | Port2 5V Power Input.

7 RXN_DOB Input | Port2 TMDS negative inputs.

8 RXP_DOB Input | Port2 TMDS positive inputs.

9 RXN_D1B Input | Port2 TMDS negative inputs.

10 RXP_D1B Input | Port2 TMDS positive inputs.
11 NC Output | Function test pin, please keep floating
12 RXN_D2B Input | Port2 TMDS negative inputs.
13 RXP_D2B Input | Port2 TMDS positive inputs.

14 POW1 Input | Portl 5V Power Input.

15 HPD1 I[/O | A high value indicates that the sink is connected.
16 NC Output | Function test pin, please keep floating

17 [2C_RST I/O | Chip reset pin, high active, internal pull low.

18 SDA1 I/O Portl DDC data.

19 SCL1 I/O Portl DDC data.

20 RXA_CLKN | Input | Portl TMDS negative inputs.

21 RXA_CLKP Input | Portl TMDS positive inputs.

22 VCC33 Power | 3.3V Power Supply.

23 RXN_DOA Input | Portl TMDS negative inputs.

24 RXP_DOA Input | Portl TMDS positive inputs.

25 RXN_D1A Input | Portl TMDS negative inputs.

26 RXP_D1A Input | Portl TMDS positive inputs.

27 OPTION_A | Input | Channel switch button input, low active, internal pull high.
28 RXN_D2A Input | Portl TMDS negative inputs.

29 RXP_D2A Input | Portl TMDS positive inputs.

30 OPTION_B Input | Test pin.

31 POWDN Input | Chip power down control pin, high active.

32 GNDA GND | Ground.

33 NC -
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34 12C_SDA I/0 Configuration 12C SDA line.
35 I2C_SCL I/0 Configuration I12C SCL line.
36 [2C_ADDR I/O | Configuration I12C device address selection pin.
Pin Name Type Description
37 TX_DP2 Output | TMDS positive output.
38 TX_DN2 Output | TMDS negative output.
39 VCC33 Power | 3.3V Power Supply.
40 TX_DP1 Output | TMDS positive output.
41 TX_DN1 Output | TMDS negative output.
42 TX_DPO Output | TMDS positive output.
43 TX_DNO Output | TMDS negative output.
44 HPD_SINK | Input | Sink side hot plug detector input.
45 TX_CLKP Output | TMDS positive output.
46 TX_CLKN Output | TMDS negative output.
47 SCL_SINK I/0 Sink side DDC clock.
48 SDA_SINK I/0 Sink side DDC data.
49 POW_SINK | Output | Sink side POW.
50 HPD3 [/O | A high value indicates that the sink is connected.
51 SDA3 I/O Port3 DDC data.
52 SCL3 I/O Port3 DDC clock.
53 RXC_CLKN Input | Port3 TMDS negative inputs.
54 RXC_CLKP Input | Port3 TMDS positive inputs.
55 POWS3 Input | Port3 5V Power Input.
56 RXN_DOC Input | Port3 TMDS negative inputs.
57 RXP_DOC Input | Port3 TMDS positive inputs.
58 RXN_D1C Input | Port3 TMDS negative inputs.
59 RXP_D1C Input | Port3 TMDS positive inputs.
60 VCC33 Power | 3.3V Power Supply.
61 RXN_D2C Input | Port3 TMDS negative inputs.
62 RXP_D2C Input | Port3 TMDS positive inputs.
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/DVI Switch (3:1)

63 NC Output

Function test pin, please keep floating

64 NC -

Electrical Characteristics

Parameter Symbols Min. Nom. Max. UNIT
Normal Operating Conditions
3.3V Power Supply VCC33 3.0 33 3.6 \
Operating temperature range Tor 70 °C
IDD @ Operating (165MHz) IOP 200 mA
IDD @ Power Down IPD 3 mA
CML Inputs
Differential Input Voltage Swing VIN_DiFF 150 1000 1200 mVp-p
Common-Mode Input Voltage VIN_com VCC33 -0.5 VCC33 +0.1 \Y
Input Resistance (Single-end) Rin_se 45 50 55 Q
CML Output
Differential Output Voltage Swing
VouT 500hm 800 1000 1400 mVp-p
(500 load)
Output Voltage High (Single-end) | Vourt High_se VCC33 mV
Output Voltage Low (Single-end) | Vour tpw.se | VCC33 -600 VCC33 -400 mV
Output Voltage (Power Down,
. Vourpose | VCC33-10 VCC33 +10 mV
Single end)
Common-Mode Output Voltage
(5002 load) Vout com VCC33-0.25 \Y,
Rise/Fall Time (20% to 80%) Trise/TraLL 80 130 200 ps
TTL Control and Status Interface
TTL Input High Voltage Vrrim 2 \Y
TTL Input Low Voltage Vi 0.8 \
DDC Output High Voltage Vooc_on 2.4 \Y
DDC Output Low Voltage Vbpc oL 0.4 \Y
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Absolute Maximum Ratings

Parameter Range
Power Supply -0.3V to 3.6V
DC Input Voltage -0.3V to 3.6V
Output Voltage -0.3V to 3.6V
Storage Temperature -40°C to 125°C
Operation Temperature 0°C to 70°C
ESD HBM + 4.5KV

Note: Stress above conditions may cause permanent damage to the device. Functional operation of
this device should be restricted to the conditions described.
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Package
QFN64(7.5*7.5)
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TOP-VIEW BOTTOM-VIEW
Symbol Dimensions In Millimeters
FRONT-VIEW ymbo Min Nom Max
A 0.83 0.85 0.88
T Al 0.00 0.02 0.05
A2 0.203Ref
A b 0.20 0.20 0.25
A2 D 7.45 7.50 7.55
v ¥ D2 6.15 6.20 6.25
at E 7.45 7.50 7.55
DETAIL-VIEW E2 6.15 6.20 6.25
e 0.35 0.40 0.45
K 0.25Ref
L 0.35 0.40 0.55

PCB Layout Guideline

A. Principle of Impedance control

The length of intra-pair should be equal and the pair of trace should be routed closely.
Components or Via on differential channel must be placed symmetrically. The distance between
two traces of the differential pair must remain constant from beginning to the end. Calculations of
differential impedance are necessary for differential signals and traces.
€ HDMI the differential trace impedance: 100 ohm +/- 15%
& Display Port the differential trace impedance: 100 ohm +/- 15%
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€ USB 2.0 the differential trace impedance: 90 ohm +/- 15%
€ USB Type-C the differential trace impedance: 90 ohm +/- 15%
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HDMI/DVI Switch (3:1)

B. Symmetry in the Differential Pairs

Route all high-speed differential pairs together symmetrically and parallel to each other.
Deviating from this requirement occurs naturally during package escape and when routing to
connector pins. These deviations must be as short.

Y D
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HDMI/DVI Switch (3:1)

C. Surface-Mount Device Pad Discontinuity Mitigation

Avoid including surface-mount devices (SMDs) on high-speed signal traces because these
devices introduce discontinuities that can negatively affect signal quality. When SMDs are required
on the signal traces (for example, the USB SuperSpeed transmit AC coupling capacitors) the
maximum permitted component size is 0603. It is strongly recommended use 0402 or smaller size.
Place these components symmetrically during the layout process to ensure optimum signal quality
and to minimize reflection. For examples of correct and incorrect AC coupling capacitor placement.
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D. Exposed Pad (ePad)
ExposedPad (ePad) is used as electrical ground of the package for applications requiring
optimum thermal performance. Soldering the ePad on to the ground plane of PCB is required to
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fulfill package power dissipation requirement. A clearance on the PCB between the edge of ePad
and the inner edges of lead Pads should be designed at least 0.25 mm to avoid electrical short.

I2C Register

2:0 | MUXV[2:0] R/W | 3X1 MUX gate voltage setting, default=[100]
3 | TXODT OFF R/W | TX termination off when “1” (default ”0”)
4 | CHSA R/W | Channel selection
; 5 | CHSB R/W | Channel selection
0x19 | &ho4 6 | CHSC R/W | Channel selection
Channel select option (default”0”)
7 ggﬁll\(l)l\ll\lEL—SEL— R/W | 0: hardware auto select
1: use register setting value
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