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e Diodes Incorporated

A product Line of

() PERICOM
PISHDX1204B1

HDMI 2.0 6Gbps Limiting ReDriver with High EQ, Low lJitter and DP+ + Level Shift

Description

PI3HDX1204B1 is suitable for HDMI 2.0 6.0 Gbps ReDriver with
programmable high equalization, output swing and de-emphasis
control mode. Max EQ is +22dB @ 6Gbps and can deliver 2x bet-
ter additive jitter performance than other traditional ReDriver.

In addition, it can supports the Dual-mode DisplayPort Level
Shifter application for HDMI 2.0 compliant output signals.

The device EQ/SW/De-emphasis configuration can be supported
by either the pin-strapping or the IC programming to optimize
differential signal performance over the variety of physical me-
diums.

Features

> HDMI 2.0 compliant Limiting-type Redriver to
compensate high insertion loss of the long TMDS
signal transmission

> Support Dual-mode DP HBR3 to HDMI 2.0 Level
Shifting

> Double the jitter performance than conventional
CMOS-process redriver

> Input EQ support 16 steps up to +22.2dB @ 3GHz
(6 Gbps ), 4 steps De-emphasis and 4 steps output
voltage swing setting

2 Independent each channel configuration for
Equalization, Output Swing and De-emphasis

2 Built-in channel activity detector with selectable
input termination between 502 to Vpp and 200k to

Vbp

> Pin Strap and I?C selectable device programming
mode support

> Supply Voltage: 3.3V

> Industrial Temperature Range: -40°C to 85°C

> Packaging (Pb-free & Green): 42-contact TQFN
(3.4x9mm)

Applications

> Notebooks, Desktops and AIO PCs
> HDMI Active cables
> Internal board connection inside Video system

HDMI/DVI

Dual-mode Displayport
Level Shifter/Repeater

eeeeeeeeeee

i
il

HDMI Repeater
DDC-ch

HDMI
Connector

HOMI Cable

DP++ or HDMI
Connector

Notebook PC

Figure 1-2 HDMI 2.0 Active cable application

LD System Control
Control Board Board

PI3HDX12048

Figure 1-3 TMDS Connection inside TV

Internal Cable

Ordering Information

Ordering Package
Number Code Package Description
PI3HDX1204B1 71 Pb-free & Green 42-pin TQFN
ZHE (3.5x9mm)
PI3BHDX1204B1 7H Pb-free & Green 42-pin TQFN
ZHEX (3.5x9mm), Tape & Reel.
Industrial-temp, Pb-free &
PISHDX1204B1 ZH Green 42-pin TQFN (3.5x9mm),
ZHIEX
Tape & Reel.

Suffix: I =Industrial Temp, E = Pb-free and Green, X = Tape/Reel
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Revision History

Revision Description
Electrical chapter: PI3HDX1204-B revision to improve TMDS clock rising and falling time from typ 50ps
June 2016 to 70ps. De-emp [1:0] range adjusted between 0 and -2.1dB. Package and pin-out are same as PI3H-
DX1204-B.

Application chapter: Updated reference schematics in application chapter. Add load switch AP2151 re-

ly 2016
July quirement to protect sink to source-side devices back drive.
Sep 2016 Finial datasheet release with package pin-out typo fixed - pin name 30, 37 and 38
P P gep yp P
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2. Pin Configuration

2.1 Package Pin-out

& BsT3
s Bsm2
5[] BST
@[] BSTO

DE1 [11 —\ 38 [ NC
DEO [ 2 37 [ NC
vCC[3 36 [] vccec
AORX+ 74 35 [] AOTX+
AORX- [ 5 34 [] AOTX-
GND [ 6 33 [] vcc
AIRX+ 17 32 ] A1TX+
A1IRX-[8 31 ] A1TX-
VCC[T 9 30 ] GND
A2RX+ []10 29 [] A2TX+
A2RX- [ 11 281 A2TX-
GND [J12 27 ] vccC
A3RX+ []13 26 ] A3TX+
A3RX- 114 25 ] A3TX-
VCC []15 24 ] vcc
Al1[116 23[] vOD1
Ad 117 o /22 Ao
5358
2I
=
o

Figure 2-1 Package Pin-out (Top-Side View)

XXXXX _ www.diodes.com September
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2.1 Pin Description

Pin # Pin Name Type Description
Data Signals
4 AORX+ I TMDS inputs for Channel A0, with internal 50-Ohm Pull-Up and ~200k-Ohm Pull-Up
5 AORX- otherwise.
35 A0TX+, TMDS outputs for Channel A0, with internal 50-Ohm Pull-Up and ~2k-Ohm Pull-Up
0] .
34 A0TX- otherwise.
7 A1RX+, I TMDS inputs for Channel A1, with internal 50-Ohm Pull-Up and ~200k-Ohm Pull-Up
8 AIRX- otherwise.
32 Al1TX+, 0 TMDS outputs for Channel A1, with internal 50-Ohm Pull-Up and ~2k-Ohm Pull-Up
31 AITX- otherwise.
10 A2RX+, I TMDS inputs for Channel A2, with internal 50-Ohm Pull-Up and ~200k-Ohm Pull-Up
11 A2RX- otherwise.
29 A2TX+, TMDS outputs for Channel A2, with internal 50-Ohm Pull-Up and ~2k-Ohm Pull-Up
0] .
28 A2TX- otherwise.
13 A3RX+, I TMDS inputs for Channel A3, with internal 50-Ohm Pull-Up and ~200k-Ohm Pull-Up
14 A3RX- otherwise.
26 A3TX+, TMDS outputs for Channel A3, with internal 50-Ohm Pull-Up and ~2k-Ohm Pull-Up
O .
25 A3TX- otherwise.
Control Signals
19 SCL I I2C Clock input.
18 SDA /0 | I?C Data input/output.
17, A4,
16, Al, I I2C programmable address bits, with internal 100k-Ohm Pull-Up.
22 A0
20 PEN I Power Enable with internal 100K-Ohm Pull-Up
Input with internal 100k-Ohm Pull-Up. When HIGH, each channel is programmed by
21 Pin_Mode I the external pin voltage. When LOW, each channel is programmed by the data stored
in the I2C bus.
42
41 BST[3:0] I Inputs with internal 100k-Ohm Pull-Up. This pins set the amount of Equalizer Boost
40 ' in all channel when Pin mode is HIGH.
39
23 VOD1 I Inputs with internal 100k-Ohm Pull-Up. This pin sets the output Voltage Level in all
channel when Pin mode is HIGH.
1 DE[1:0] I Inputs with internal 100k-Ohm Pull-Up. This pins set the output De-Emphasis Level in
’ all channel when Pin_Mode is HIGH.
38
37 NC NC No Connect
XXXXX 16-0170 5 www.diodes.com September
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Power Pins

6, 12, 30, .

Center Pad GND GND | Ground Pins

3,9, 15, 24, .

27,33, 36 Vbp PWR | Power Supply Pins

Docum 16-0170 6 www.diodes.com September
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3. Functional Description
3.1 Functional Block Diagram

1 VDD

>500 or 200KQ 50Q or 2KQ

=
=

AMA ::I
W

AXRXH- I De-emp Buffer AXTXH-
Output Driver
Equalization De-emp Voltage Swing
A0, A1, A4 [} Control Logic/Configuration Registers @ voD1
0 DE[1:0]
SDA/SCL [} 12
E Slgve {1 BST[3:0]
Pin_Mode L}
i1 PEN

Figure 3-1 Functional block diagram

3.2 Function settings

3.2.1 Output Termination Detector
On power up or when PEN becomes true, the output resistance is set to 2K ohms, and the input resistance is set to 200K ohms. The
device continually looks to detect an external 50 ohm termination resistor on a per channel basis. If no 50 ohms is detected in the

first Sms of time, the channel is continually polled with Sms detection cycle until detection occurs.

3.2.2 Input Activity Detector
When the input voltage on individual channel basis falls below de-assert threshold VTH-, the output is driven to the common mode
voltage so as to eliminate output chatter. When the input voltage is higher than assert threshold VTH+, the channel is resumed im-

mediately.

3.2.3 Power Enable function
One pin control or I12C control, when PEN is set to low, the IC goes into power down mode, both input and output termination set to

200K and 2K respectively. Individual Channel Enabling is done through the 12C register programming.

3.2.4 Equalization Setting
BST[3:0] are the selection pins for the equalization selection for each channel.

XXXXX _ www.diodes.com September
Document number: DS PARTNUMBER Rev.XX 16-0170 7 2016



A product Line of
e Diodes Incorporated

() PERICOM
PISHDX1204B1

1 m £ OR P O B AT E D

Table 3-1. Table 1. Equalization Setting

BST3 BST2 BST1 BSTO 6Gbps (3GHz) | 8Gbps (4GHz)
0 0 0 0 0.25dB 0.4dB
0 0 0 1 0.8 dB 1.1dB
0 0 1 0 1.1dB 1.6 dB
0 0 1 1 2.2dB 3.1dB
0 1 0 0 4.1dB 5.4 dB
0 1 0 1 7.1 dB 8.9dB
0 1 1 0 9.0dB 10.8 dB
0 1 1 1 10.3dB 12.2dB
1 0 0 0 11.8dB 13.8dB
1 0 0 1 13.9dB 15.8 dB
1 0 1 0 15.3dB 17.3dB
1 0 1 1 16.9 dB 19.0 dB
1 1 0 0 17.9dB 20.0 dB
1 1 0 1 19.2dB 21.3dB
1 1 1 0 20.5dB 22.6 dB
1 1 1 1 22.2dB 24.3 dB

3.2.5 Output De-emphasis Setting
De-emphasis Setting: DE[1:0] are the selection bits for the de-emphasis value.

Table 3-2. Output De-emphasis Setting

DE1 | DEO | De-emphasis
0 0 0dB
0 1 -0.5dB
1 0 -0.7 dB
1 1 -1.0dB

3.2.6 Swing Setting
Swing Setting: VODI is the selection bit for the output swing voltage value.VODO fixed as 1.

Table 3-3. Output Voltage Swing Setting

VOD1 | VODO | Output Voltage Swing

0 1 0.85 Vppd
1 1 1.15 Vppd
XXXXX 16-0170 8 www.diodes.com September
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3.2.7 Activity Detector Threshold
Threshold Setting: VTH[1:0] are the selection bits for the activity detector threshold.

Table 3-4. Activity Detector Threshold Setting

VTHI1 VTHO | VTH+ (Assert threshold) | VTH- (De-assert threshold) Units
0 0 130 30
0 1 150 50
1 0 170 70 mVppd
1 1 210 110

3.3 Output Eye Diagram changes with Different EQ setting

Output Eye Width (UI)
(=]

PI3HDX1204B1 Eye Width vs EQ, Vdd=3.3V, 6.0Gbps, PRBS2723-1,
SW=950mVd

—+—No Trace —m—6-in —a—12-in —a—18-in —a— 24-in —m—30-in = 36-in = 48-in

0.6

o
5

o
W

o o B

0.1 ‘."

0 & - ¢/

4 5 & 7 a8 9 10 11 12 13 14 15 16

Equalization (dB)

Figure 3-2 Eye Width vs. Input Equalization at Different Input trace Lengths
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PI3HDX1204B1 Eye Height vs EQ, Vdd=3.3V, 6.0Gbps, PRBS2423-1,

VOD=950mVd
—#—MNo Trace —@-G-n —a—124n —8—184n —+—244in -8-30dn —+—36in —o—48-in
1000 1
900 |
B0

Z

Output Eye Height (mV)
g 2

z

200

Ry

a
] 5 6 7 B 9 10 11 12 13 14 15 16
Equalization (dB)

Figure 3-3 Eye Height vs. Input Equalization at Different Input trace Lengths
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Table 3-5. Input Eye Diagram without trace boards

-

e e e L Bb i e S Wil sookctirs el OV o Pl SOSTZE mew | x] A F ) | I = =
I o T e e e e e = | IR 8 M| it ] i = =
| ] e P T e P b e [ E B e e e

Eox| e oo =1 o] o w5 e =Rl
2 c

[ = ensve =1 o o e ¢

E I = e = I Y L= e =) T e S [ = =) VN [ e = e =P e e X - .
6-in trace 18-in trace 24-in trace 30-in trace

SR [ W] s =] sl
[P =1 st =1 ] o ] o 7= e

Y= =1 oV = e =1 [

36-in trace

Table 3-6. Output Eye Opening with trace and different EQ Settings, 6.0 Gbps, Vdd=3.3V, 25C

— — e
6-in trace 12-in trace 18-in trace 24-in trace
EQ=0001 (0.8dB) EQ=0100(4.1dB) EQ=0110(9.0dB) EQ=0111(10.3dB)
30-in trace 48-in trace
EQ=0111(10.4dB) EQ=1000(11.8dB)
Note: Trace Card Loss Informations is shown below.
Frequency 3 GHz 6GHz Units
6 inch Input Trace -2.1 -4 dB
12 inch Input Trace -4 -7.5 dB
18 inch Input Trace -6.1 -11.3 dB
30 inch Input Trace -10.14 -18 dB
36 inch Input Trace -12.13 -22 dB
48 inch Input Trace -16.42 -29 dB
XXXXX 16-0170 11 www.diodes.com September
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4. 12C Programming
4.1 Address assignment

A6 A5 A4 A3 A2 Al A0 R/W
Program
Controlled by Program Con-
1 1 . 0 0 . Controlled by | 1=R, 0=W
Pin# A4 trolled by Pin# Al Pin# A0
BYTE 0
Bit Type Power up condition Control affected Comment
7 R Ch3 Activity Detector
6 R Ch2 Activity Detector 1 = Activity 0 = No activity
5 R Ch1 Activity Detector
4 R ChO Activity Detector
[3:0] R 0 Not used
BYTE 1
Bit Type Power up condition Control affected Comment
[7:0] R 0 Not used
BYTE 2
Bit Type Power up condition Control affected Comment
7 R/W Ch3 Enable
6 R/W Latch from PEN input at | Ch2 Enable
1 = Enable
5 R/W startup Chl Enable
4 R/W ChO Enable
[3:0] R/IW 0 Not used
BYTE 3
Bit ‘ Type ‘ Power up condition Control affected Comment
XXXXX 16-0170 12 www.diodes.com September
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7 R/W BST3 Chl
6 R/W BST2 Chl
5 R/W BST1 Chl
4 R/W BSTO Chl
Latch from BST[3:0] at startup
3 R/W BST3 Ch0
2 R/W BST2 Cho
1 R/W BST1 Cho
0 R/W BSTO0 Cho
BYTE 4
Bit Type Power up condition Control affected Comment
7 R/W BST3 Ch3
6 R/IW BST2 Ch3
5 R/W BST1 Ch3
4 R/W BSTO0 Ch3
Latch from BST[3:0] at startup
3 R/W BST3 Ch2
2 R/W BST2 Ch2
1 R/W BST1 Ch2
0 R/W BSTO0 Ch2
BYTE 5
Bit Type Power up condition Control affected Comment
7 R/W Latch from VODI at startup VOD1 Ch3
6 R/W VODO ="1" VODO Ch3
5 R/W Latch from VODI1 at startup VODI1 Ch2
4 R/W VODO ="1" VODO Ch2
3 R/W Latch from VODI at startup VOD1 Chl
2 R/W VODO ="1" VODO Chl
1 R/W Latch from VODI at startup VODI1 Cho
0 R/W VODO ="1" VODO0 Ch0
BYTE 6
Bit ‘ Type ‘ Power up condition Control affected Comment
XXXXX 16-0170 13 www.diodes.com September
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7 R/W DE1 Ch3
6 R/W DEO Ch3
5 R/W DEI1 Ch2
* RIwW Latch from DE[1:0] at startup DEO Ch2
3 R/W DEI1 Ch1
2 R/W DEO Ch1
1 R/W DE1 Cho
0 R/W DEO Cho

BYTE 7: Reserved

BYTE 8
Bit Type Power up condition Control affected Comment
7 R/W 1 Ch3 RX detect PD
6 R/W 1 Ch2 RX detect PD
5 RIW 1 Ch1 RX detect PD ! =power down
4 R/W 1 Cho0 RX detect PD
3 R/W 0 Ch3 RX reset
2 R/W 0 Ch2 RX reset
1 RIW 0 Ch1 RX reset o reset
0 R/W 0 ChO RX reset
BYTE9
Bit Type Power up condition Control affected Comment
7 R/W 0 Ch3 Activity Detector Enable
6 R/W 0 Ch2 Activity Detector Enable
5 R/W 0 Ch1 Activity Detector Enable 1=inactive
4 R/W 0 Cho Activity Detector Enable
[3:0] R/W 0 Not use
BYTE A
Bit ‘ Type ‘ Power up condition Control affected Comment
XXXXX 16-0170 14 wwwdiodes.com September
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7 R/W 0 Ch3 Activity Detector Threshold VTH1
6 R/W 0 Ch3 Activity Detector Threshold VTHO
5 R/W 0 Ch2 Activity Detector Threshold VTH1
4 R/W 0 Ch2 Activity Detector Threshold VTHO
3 R/W 0 Chl Activity Detector Threshold VTH1
2 R/W 0 Chl Activity Detector Threshold VTHO
1 R/W 0 Ch0 Activity Detector Threshold VTH1
0 R/W 0 Cho Activity Detector Threshold VTHO
BYTE B-F : RESERVED
XXXXX 16-0170 15 wwwdiodes.com September
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4.2 12C Data Transfer Sequence

Read sequence
ACK  pataout ACK ACK DATAOUTN NOACK

—~ A
T | | !

I’C Slave | Ll
N—AAr— | —
& DEVSEL R/W g
] [}
Write sequence ACK ACK ACK ACK ACK
I.C Slave ! | o I
N—A"— l N — N—A— N—AAr—_
5 DEVSEL R/W  paTAIN1 DATA IN DATAINN g
% %
Combined sequence
ACK ACK DATA OUT 1 ACK ACK DATAOUTN NO ACK
| N e T e ol
I.C Slave i I i I I
N—m""r— | — SN—""r—_
§ DEVSELR/W §  DEVSEL R/W 8
7] %] [
Notes:

1. only block read and block write from the lowest byte are supported for this application.
2. for some I12C application, an offset address byte will be presented at the second byte in write command, which is called
dummy byte here and will be simply ignored in this application for correct interoperation.

16 www.diodes.com September
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5. Electrical
5.1 Absolute Maximum Ratings

Supply Voltage to Ground Potential. ....... ... .. -0.5Vto+4.6V
DCSIG VOIAGE . .« e v e ettt et e e e e et e e e -0.5VtoVpp+0.5V
Output CUITENt. . ..o -25 mA to +25 mA
Power Dissipation Continuous. . . ... i 21W
ESD, HBM .o -2kVto+2kV
Storage Temperature .......... .. ..t -65°Cto +150 °C
Note

(1) Stresses greater than those listed under MAXIMUM RATINGS may cause permanent damage to the device. This is a stress rating only and function-
al 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 maximum rating conditions for extended periods may affect reliability.

5.2 Recommended Operation Conditions

Parameter Min. Typ. Max Units
Power supply voltage (VDD to GND)(!) 3.0 33 3.6 Vv

12C (SDA, SCL) 3.6 %
Supply Noise Tolerance up to 25 MHz @ 100 mVp-p
Ambient Temperature -40 25 85 °C
Note

(1) Typical parameters are measured at VDD = 3.3 + 0.3V, TA = 25°C. They are for the reference purposes, and are not production-tested
(2) Allow supply noise (mVp-p sine wave) under typical condition

5.3 DC/AC Characteristics
5.3.1 LVCMOS DC specifications

Symbol | Parameter Conditions Min. Typ. Max Unit
Vig DC input logic high Vpp/2 + 0.7 Vpp+03 |V
A% DC input logic low -0.3 Vpp/2-0.7 |V
Von AtIoyg =-200pA Vpp + 0.2 \%
VoL AtIor =-200uA 0.2 \Y%
Vhys Hysteresis of Schmitt trigger input 0.8 \%

5.3.2 Power Dissipation

Symbol | Parameter Conditions Min. Typ. Max. | Units
PEN = 1, EQ = 0dB, De-emphasis =
0dB, All 4 channels 0.8V Swing 265 325 |mA
Imax Supply Current PEN = 1, EQ = 0dB, De-emphasis =
0dB, All 4 channels 1.3V Swing 300 350 | mA
IppQ Quiescent Supply Current PEN=0, TMDS Output Disable 0.17 mA
Pidle Standby Mode Supply Power PEN=0, All channels disable 0.8 mA
XXXXX 16-0170 17 www.diodes.com September
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5.3.3 Package power ratings
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Package Theta Ja(still air) (°C/W) Theta Jc (°C/W) Max. Power Dissipation Rating (Ta < 70°)

42-pin TQFN (ZH42) 33.69 15.17 1.63W
5.3.4 TMDS Differential Pins

Symbol Parameter Conditions Min. Typ. Max. Units

Voun Single-ended High Level Output Voltage Vpp-10 Vpp+10 | mV

. VDD =33V,

VoL Single-ended Low Level Output Voltage Rout = 50 Ohm Vpp-600 Vpp-400 | mV

Vswing Output Voltage Swing 700 1300 | mVppd

Rr Input Termination Resistance Vin =29V 45 50 55 Ohm

Ioz Leakage Current with Hi-Z I/O Vpp = 3.6V 10 uA
5.3.5 Switching Characteristics

Symbol Parameter Conditions Min. Typ. Max. Units

Tpd Propagation Delay 2000 | ps

Ty Tx Signal Rise Time (20% - 80%) VDD =3.3V,RT = 70 ps

i ) . . 50 Ohm, Pre-/De-

T Tx Signal Fall Time (80% - 20%) emp = 0 dB 70 ps

Tsk(p) Pulse Skew 10 50 ps

Tsk(D) Intra-pair Differential Skew 23 50 ps

Tsk(0) Inter-pair Differential Skew 100 ps

‘ Peak-to-peak Output Jitter for Clock Pre-/De-emp = 0 dB
Tyie-clk channel Data Input = 6 Gbps 1> 30 ps
Peak KO ] for D HDMI Pattern,
Tjit-Data eak-to-peak Output Jitter for Data Clock input = 150 18 50 ps
channels MHz

tex Select to switch Output 10 ns

ten Enable Time 200 ns

tdis Disable Time 10 ns
5.3.6 Signal Detector

Symbol Parameter Conditions Min. Typ. Max. Units

Vth+ Assert Threshold of Signal Detector Signal swing @ 3GHz 130 210 mVppd

Vth- De-assert Threshold of Signal Detector lsvl[gl_?;l swing @ 100 30 110 mVppd
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Figure 5-1 Electrical parameter test setup

Input Intra-Pair Skew, tSK_INTRA_IN Latency Delay Time, tDD
—| | —

INXP

/
----------- 50% X T \
INXN

Output Intra-Pair Skew, tSK_INTRA_OUT

OUTXP \
"""""""" 7 /&

OUTxN
Output Inter-Pair Skew, tSK_INTER_OUT Falling time, tF
OUTyP » 0%
""""""""" 50% K T 20% \
OUTYN n&0%
— Rising time, tR
Figure 5-2 Intra and Inter-pair Differential Skew definition
Common Mode Voltage v,
V. =(VD++VD-|/2) Ay
™ VCM DIFF
Ve = (Max |VD+ +VD-|/ 2) "
v, y
V_D+-V_D- DIFFp-p
. . . . VD\FFP-P
Symmetric Differential Swing
VDIFFP»P = (2% max |VD+ B VD»|)
Asymmetric Differential Swing
Vorroo = (Max Vo -V [{Vy >Vvpy 0 o 4L

Figure 5-3 Definition of Peak-to-peak Differential voltage
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Pattern_ Worst Reference
Tx TPA-P | | Cable [ | Cable
— Emulator Equalizer
Board
Receptacle

Figure 5-4 HDMI Source Test Point for Eye Diagram

Absolute Differential Amplitude (mV)
o

i
i
i
i
]

0 05 1
Normalized Time (Ty;)

Figure 5-5 HDMI Sink Test Point for Eye Diagram
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5.4 12C Bus
Symbol Parameter Conditions Min. Typ. Max Units
VDD Nominal Bus Voltage 3.0 3.6 \4
Freq Bus Operation Frequency 400 kHz
, -~ Vbp/2
Viu DC input logic high Vpp+0.3 |V
+0.7
) ) Vpp/2
ViL DC input logic low -0.3 07 \Y%
VoL DC output logic low Ior, = 3mA 0.4 \Y%
Current Through Pull-Up Resistor i
Ipullup & P ng}? Povxfer 3.0 3.6 mA
or Current Source specification
Ileak-bus | Input leakage per bus segment -200 200 uA
Ileak-pin | Input leakage per device pin -15 uA
CI Capacitance for SDA/SCL 10 pF
(BUF Bus Free Time N 13 us
Between Stop and Start condition
Hold time after (Repeated) Start condi-
tHD:STA | tion. After this period, the first clockis | At pull-up, Max 0.6 us
generated.
TSU:STA | Repeated start condition setup time 0.6 us
TSU:STO | Stop condition setup time 0.6 us
THD:DAT | Data hold time 0 ns
TSU:DAT | Data setup time 100 ns
tLOW Clock low period 1.3 us
tHIGH Clock high period 0.6 50 us
tF Clock/Data fall time 300 ns
tR Clock/Data rise time 300 ns
{POR ’ljlme in which a device must be opera- 500 ms
tion after power-on reset
Note:
(1) Recommended maximum capacitance load per bus segment is 400pF.
(2) Compliant to I2C physical layer specification.
(3) Ensured by Design. Parameter not tested in production.
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Figure 5-6 12C Timing Diagram
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6. Application/Implementation

6.1 Source Application

PI3HDX1204B1 is designed to accept AC-coupled as well as DC-coupled main link signals. When a dual-mode DP source is con-
nected to the input of PI3HDX1204B1 in a source application, AC coupling capacitors must be placed at the input side.

PI3HDX1204B1
+3.3V_SYS VDD VoD VDD
AP2151
Load Switch
Dual- DP Common
ual-mode Source ESD
50 50 50 50 Protector  cpoke
{ % 0.1u_0402 AxRX+ \. AxTX+ 1 [ ]
1| _01u_0402 AxXRX- AXTX-
1r = L]
HDMI Connector
PEN
Pin_Mode, Aj4,1:0]
BST[3:0], DE[1:0], PS[1:0], VOD[1:0]
+3V3 +5V
10K 10K DDC Switch / Buffer 2K 2K
SCL(3.3V) SCL(5V)
SDA(3.3V) PI6ULS5V9617 SDA(5V)
HPD(3V3) 20K HPD(5V)
é47K

wma_u_
Figure 6-1 PI3HDX1204B1 Source Application Circuit

PI3HDX1204B1 Source Application Diagram
Document Number rev

6.1.1 ESD Protectors on Output TMDS

As 8kV contact ESD is commonly required, ESD protectors are implemented at the output TMDS pins of PI3HDX1204B1 for source
application. ESD8104 HDMI2.0 ESD protector can be considered to protect the 3.3V TMDS paths as its reverse working voltage is
3.3V.

6.1.2 Extra Component for Rise/fall Time Control
Per HDMI2.0 specification, rise/fall time of TMDS clock is kept at minimal 75ps while that of TMDS data is decreased to minimal
42.5ps if data rate is between 3.4Gbps and 6Gbps.
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Table 7-3 Source TMDS Electrical - 6G — Trise, Trau Requirements

Reference Requirement
[HDMI 2.0: Table 6-2] Rise/Fall time: Data (20% to 80%): 242.5 ps
| AC Characteristics for 3.4 Gbps < Ry, € 6.0 Gbps at TP1 | Rise/Fall time: Clock (20% to 80%): >75 ps

Figure 6-2 HDMI2.0 Trise/fall Requirement

PI3HDX1204B1 is designed to meet the rise/fall time of TMDS data. If output trace length is short, maybe 1” only, common-mode
choke or external inductor can be considered for slowing down the rise/fall time for TMDS clock of PI3HDX1204B1.

6.1.3 Leakage Blockage for VOFF Test

When performing VOFF test specified in HDMI 1.4a Compliance Test Specification, each output TMDS of PI3HDX1204B1 will be
pulled to 3.3V via an external 50k() resistor. In this case, current will pass through an internal ESD protector at the output TMDS pin
of PI3HDX1204B1 and leakage will be found at VCC pin of PI3HDX1204B1.

Recommended Test Method TestID 7-3: TMDS — VOFF

Digital Multimeter

Source DUT

DC Power Supply

[ ]
O

o] o]

GMD

Figure 6-3 HDMI VOFF Test Setup

Test ID 7-3: TMDS — Vorr

Reference Requirement

[HDMI: Table 4-23] TMDS single-ended standby (off) output voltage, Vorr must be
Source DC Characteristics at within AVec £10mVolts.

TP1

Figure 6-4 HDMI VOFF Requirement

To avoid this leakage, AP2151 A power switch can be employed between the main 3.3V supply on a system and the VCC power plane
of PI3HDX1204B1. Below is an example borrowed from an evaluation board schematic.

XXXXX _ www.diodes.com September
Document number: DS PARTNUMBER Rev.XX 16-0170 24 2016



[}
1 m £ OR P O B AT E D

A product Line of
Diodes Incorporated

() PERICOM
PISHDX1204B1

+3V3 UISA +aV3 USE
2 &
o [1a
5V A D101
BOSZOLW o7
B 2 =
£ z =
& o
Pt JP108
J103 U106
CON_USB3.0 TA RECEFT 3?3 gruss gl oo Ty sva ysa e ik
VELUS = | =
i} g b Qo ."!_
5] i + &
s sz 2 = BTN = JP108 =
E AZTTITC-33V El E
USB3_AX 3 = R126 ne | & f ij’ b

Figure 6-5 Power Distribution Switch Example

6.2 Sink Application

PI3HDX1204B1 can also be employed in a sink application as it offers a range of equalization setting.

HDMI Scalar Chipset

+5V
Regulator ——
PI3HDX1204B1
AP2151 VDD o o
— 1 Lload FTT
EN Switch d o
ESD
Protector 50 50 50 50
AXRX+ \. AXTX+
AXRX- AXTX-
PEN

HDMI Connector Pin_Mode, A4, 1:0]

BST[3:0], DE[1:0], PS[1:0], VOD[1:0]

+5V

47K 47K

*
&
<

/

\

+5V

1K

SCL, SDA and HPD of the
HDMI scalar chipset are
assumed 5V tolerant.

Figure 6-6 PI3HDX1204B1 Sink Application Circuit

6.2.1 ESD Protectors on Output TMDS

ESD protector selection guidance for source and sink applications is the same.
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