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Revision History 

 

Version 

Number 
Revision Date Author Description of Changes 

0.1 April 25, 2016 U.H Lee Initial Version 

0.2 May 21, 2016 U.H Lee Simplified Version 

0.3 September 06, 2016 U.H Lee Insert DC Jack and LED 

1.0 January 05, 2017 U.H Lee Mass Production 
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1. General Description 

DPH is a DisplayPort 1.2a to HDMI 2.0 Converter which receives both video and audio form 

DisplayPort and converts to HDMI output. DPH supports HDCP 1.4 and HDCP 2.2 repeater for 

downstream sink with an embedded key. 

 

 Compliant with DisplayPort Specification 1.2a 

 Compliant with HDMI Specification 2.0 

 Supports full link training 

 Supports multiple color formats 

- DisplayPort : RGB 6/8/10/12 bpc 

YCbCr 4:4:4, YCbCr 4:2:2 8/10/12 bpc 

- HDMI : RGB 8/10/12 bpc 

YCbCr 4:4:4: YCbCr 4:2:2 and YCbCr 4:2:0 8/10/12 bpc 

 Supports up to 8-channel LPCM, compressed audio (AC-3, DTS) and HBR audio formats 

 Supports up to 192kHz audio frame rate and up to 24-bit audio sample size 

 Content protection (is available in restricted environment) 

- Supports HDCP 1.4 repeater with on-chip keys 

- Supports HDCP 2.2 repeater with on-chip keys 

※ We guarantee the working only when using a HDMI 2.0 supported cable. 

 

 

 Application 
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2. General Specification 

Parameter 
Symbol 

Input Output 

Signal DISPLAYPORT 1.2a HDMI 2.0 

Video Bandwidth 5.4Gbps 5.94Gbps 

Module Size 53.0mm(W) x 16.0mm(D) x 52.4mm(H) 

Electrical Connector DisplayPort Female Connector 
HDMI Female Connector 

(Type A) 

Maximum Supporting 
Resolution 

UHD(3840x2160@60Hz / 4096x2160@60Hz) 

External Power 
(Included) 

5V / 2A 
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3. Absolute Maximum Ratings 

Parameter Symbol Minimum Maximum Units 

Power Supply VCC -0.3 +5.5 V  

Operating temperature VOT 0 +50 °C 

Storage temperature VST -20 +70 °C 

Relative Humidity HRH 10 80 RH 

 

 

Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent 

damage to the device. These are stress ratings only and functional operation of the device at these 

or any other conditions above those indicated in the operations section for extended periods of time 

may affect reliability. 
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4. Electrical Specification 

  4.1 Power Consumptions 

Parameter Min Typ Max Units 

DP input 4lane/5.4Gbps, HDMI output 5.94Gbps 
 

3.3V Normal Supply Current, IDD 
 

 

450.7 
 

 

mA 

DP input 4lane/5.4Gbps, HDMI output 5.94Gbps 
 
     Power Consumption 

 579.7  mW 

 

4.2 HDMI Transmitter Characteristics (3.4GHz < Data rate < 6GHz) 

Symbol and Parameter Min Typ Max Units 

Clock Channel 

VOD     Peak-to-peak differential output swing 

VOH     Single end high-level output voltage 

VOL     Single end low-level output voltage 

 

Data Channel 

VOD     Peak-to-peak differential output swing 

VOH     Single end high-level output voltage 

VOL     Single end low-level output voltage 

 

400 

AVCC - 400 

AVCC - 1000 

 

 

800 

AVCC - 400 

AVCC - 1000 

 

1000 

 

 

 

 

1000 

 

 

 

1200 

AVCC + 10 

AVCC - 200 

 

 

1200 

AVCC + 10 

AVCC - 400 

 

mV 

mV 

mV 

 

 

mV 

mV 

mV 

Clock Channel 

tr     differential output rise time 

tf     differential output fall time 

Data Channel 

tr        differential output rise time 

tf        differential output fall time 

tsk_intra    intra-pair differential skew 

tsk_intra    inter-pair differential skew 

tck-jitter    output clock jitter 

tDATA-jitter  output data jitter 

 

75 

75 

 

42.5 

42.5 

 

 

 

 

 

 

 

 

 

 

 

0.15 

0.20 

0.30 

1-H 

 

ps 

ps 

 

ps 

ps 

Tbit 

Tcharacter 

Tbit 

Tbit 

HPD Voltage  5.0  V 
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4.3 DisplayPort Receiver Characteristics 

Symbol and Parameter Min Typ Max Units 

VDIFF : Differential peak-to-peak input voltage at package pins 

Maximum adaptive RX equalization level at 1.35GHz 

100 

 

 

9 

1360 

 

mW 

dB 

Spread spectrum clock, down-spreading by SOURCE 

     Modulation Frequency 

 

30 

0.5 

 

 

33 

% 

KHz 

LRX_SKEW_INTRA_PAIR : Intra-pair skew at Rx package pins(HBR2) 

                 RX intra-pair skew tolerance at HBR2 

LRX_SKEW_INTRA_PAIR : Intra-pair skew at Rx package pins(HBR) 

                 RX intra-pair skew tolerance at HBR 

LRX_SKEW_INTRA_PAIR : Intra-pair skew at Rx package pins(RBR) 

                 RX intra-pair skew tolerance at RBR 

  

50 

 

150 

 

300 

 

ps 

 

ps 

 

ps 

 

VDC_CM : RX input DC Common mode voltage 

RDIFF  : Differential termination resistance 

RSE   : Single-ended termination resistance 

 

80 

40 

GND 

100 

50 

 

120 

60 

V 

Ω 

Ω 

Receiver Jitter Tolerance for High Bit Rate 2(HBR2) 

     Total jitter tolerance at 2MHz 

     Total jitter tolerance at 10MHz 

     Total jitter tolerance at 20MHz 

     Total jitter tolerance at 100MHz 

 
Receiver Jitter Tolerance for High Bit Rate(HBR) 

     Total jitter tolerance at 2MHz 

     Total jitter tolerance at 10MHz 

     Total jitter tolerance at 20MHz 

     Total jitter tolerance at 100MHz 

 
Receiver Jitter Tolerance for Reduced Bit Rate(RBR) 

     Total jitter tolerance at 2MHz 

     Total jitter tolerance at 10MHz 

     Total jitter tolerance at 20MHz 

 

1026 

636 

624 

620 

 

 

1227 

548 

505 

491 

 

1648 

778 

747 

 

 

 

 

 

 

 

 

 

mUI 

mUI 

mUI 

mUI  

 

 

mUI 

mUI 

mUI 

mUI  

 

mUI 

mUI 

mUI 

HPD Voltage  3.3  V 
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4.3 DisplayPort Receiver Characteristics 

DisplayPort Receiver (IN, Female) 

 

Pin Signal Assignment Pin Signal Assignment 

1 Main Link Lane 3 (Negative) 11 Ground 

2 Ground 12 Main Link Lane 0 (Positive) 

3 Main Link Lane 3 (Positive) 13 Ground 

4 Main Link Lane 2 (Negative) 14 Ground 

5 Ground 15 AUX Channel (Positive) 

6 Main Link Lane 2 (Positive) 16 Ground 

7 Main Link Lane 1 (Negative) 17 AUX Channel (Negative) 

8 Ground 18 Hot Plug  

9 Main Link Lane 1 (Positive) 19 Ground 

10 Main Link Lane 0 (Negative) 20 DP Power (3.3V) 

 

 

HDMI Transmitter (OUT, Female) 

 

Pin Signal Assignment Pin Signal Assignment 

1 TMDS Data2 (Positive) 11 Ground 

2 Ground 12 TMDS Clock (Negative) 

3 TMDS Data2 (Negative) 13 NC 

4 TMDS Data1 (Positive) 14 Ground 

5 Ground 15 DDC (SCL) 

6 TMDS Data1 (Negative) 16 DDC (SDA) 

7 TMDS Data0 (Positive) 17 Ground 

8 Ground 18 5V Power 

9 TMDS Data0 (Negative) 19 Hot Plug Detect 

10 TMDS Clock (Positive)   
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5. Compatibility Test Result 

 

Source 

Sink 
HD7750 GTX970 GTX960 Quantum 980 Quadro K620 

View Sonic 

VP2780-4K 
PASS PASS PASS PASS PASS 

SAMSUNG 

U28E590 
PASS PASS PASS PASS PASS 

LG 

40UF6700 
PASS PASS PASS PASS PASS 

LG 

27MU67 
PASS PASS PASS PASS PASS 

WASABIMANGO 

UHD420 
PASS PASS PASS PASS PASS 
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6. Mechanical Specification 

6.1 Transmitter and Receiver Case Dimension 
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7. RoHS 

7.1 ROHS2 DOC 
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7.2 REACH DOC 

 


