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Applications

ÎÎ Personal Computers (NB, Desktop, AIO and Tablet)

ÎÎ Docking, Adaptor, Dongle and Active cables

ÎÎ Video Switch Box, Display systems

          

Dual-mode Displayport
Retimer / Level Shifter

PI3HDX711B
Retimer
Level Shifter

CPU GPU
DP++ 

Source Tx

DP++ TMDS

Figure 1-1  HDMI Retimer for the NB PCs
     

Ordering Information

Ordering 
Number

Package 
Code Package Description

PI3HDX711B
ZLAE(X) ZLA

40-contact, Thin Fine Pitch Quad 
Flat No Lead Package (TQFN), 
5x5mm, Tray (Tape & Reel). 

Note: Suffix E = Pb-free and Green, X = Tape/Reel

Description 

PI3HDX711B is the HDMI 3.4Gbps Data Rate compliant Retimer 
that removes both data and clock jitter, and outputs jitter-cleaned 
TMDS signals, supporting 4K2K resolution @ 60Hz / Color 
depth 8Bit / Chroma 4:2:0 format. The device also works both 
AC/DC-coupled signals as a DP++ level shifter and low power 
redriver bypass mode. 

It has the built-in programming registers for VESA Dual-mode 
DisplayPort Type-2 Cable Adaptor ID to request source-side de-
vice to enable HDMI signal output. 

The jittered high-speed TMDS input regenerate to the jitter-clean 
signals through the PLL-based Clock/Data Recovery circuit. Ad-
ditionally signal integrity can be further optimized through the 
equalization and pre-emphasis control setting.  
PI3HDX711B Retimer provides the robust jitter cleaning capa-
bility with cascade driving to deliver TMDS signal to the reach 
cable distance.      

Features

 Î HDMI 1.4 Compliant Retimer with 3.4 Gbps data 
rates with Jitter Cleaning

 Î DisplayPort++ to HDMI 1.4 Level Shifting

 Î HDMI Type ID ROM and DisplayPort++ Type-2 
Cable adaptor ID registers support through DDC 
channel

 Î Low standby current < 1mA with DDC passive switch 
mode

 Î Equalization and Output Pre-emphasis controls 
supporting both pin-strap and I2C programming

 Î DDC function for Active buffer or passive switch 
selection

 Î Automatic activity detection and Power Down 
control

 Î Power supply: 1.2/3.3V 

HDMI 1.4b 3.4Gbps Retimer Jitter Cleaner
with DP++ Level Shifter, Cable ID, DDC Buffer/Switch
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2. General Information
2.1 Revision History

Date Changes

June 2016 Preliminary release
Sep 2016 HDMI 1.4b Alt over Type-C, I2C Electrical, Diodes logo and Disclaimer add
Oct 2016 Add Ultra HD-4K Data Rate table in Ch-2 and HDMI-Alt application diagram in Ch-5

Jan 2017 Reduced Power consumption in electrical spec.  Add Retimer bypass function in the related datasheet session. Add 
Eye diagram with insertion loss in Application. 

Feb 2017 Max Power consumption numbers added
Nov 2017 Electrical spec updated with ESD changed +1.5kV/-2kV (p15). Package marking information added (p46).

2.2 Related Products

Part Numbers Products Description

Retimers / Jitter Cleaner
PI3HDX2711B HDMI 2.0 and DP++  Retimer (Jitter Cleaner)
PI3HDX711B HDMI 1.4 and DP++ ReTimer (Jitter Cleaner)
Redrivers
PI3DPX1203B DisplayPort 1.4 Redriver for Source/Sink/Cable Application, Linear-type
PI3HDX1204B1 HDMI 2.0 Redriver (DP++ Level Shifter), High EQ, place near to the source-side, Limiting type
PI3HDX1204E HDMI 2.0 Linear Redriver (DP++ Level Shifter) , Link transparent, place near to the sink-side
PI3DPX1207B DisplayPort 1.4 Alt Type-C Redriver, 8.1 Gbps and USB3.1 10 Gbps, Link Transparent 
PI3DPX1202A Low Power DisplayPort 1.2 Redriver with built-in AUX Listener, Limiting-type
PI3HDX511F High EQ HDMI 1.4b Redriver and DP++ Level Shifter for Sink/Source Application, Limiting-type
Active Switches & Splitters
PI3DPX1205A DisplayPort 1.4 Alt Type-C Mux Redriver, 8.1 Gbps and USB3.1 10 Gbps, Link Transparent 
PI3HDX231 HDMI 2.0 3:1 ports Mux Redriver, Linear-type
PI3HDX414 HDMI 1.4b 1:4 Demux Redriver & Splitter for 3.4 Gbps Application, Limiting-type 
PI3HDX412BD HDMI 1.4b 1:2 Demux Redriver & Splitter for 3.4 Gbps Application, Limiting-type 
PI3HDX621 HDMI 1.4 Redriver 2:1 Active Switch with built-in ARC and Fast Switching support, Limiting-type 
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3. Pinout 
3.1 Package Pinout
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3.2 Pin Description 

Pin Name Pin # Type Description

IN_D2N/P 1,2 I
TMDS Data inputs.  RT=50Ω, RPD=200 KΩ.IN_D1N/P 3,4 I

IN_D0N/P 5,6 I
IN_CLKN/P 9,10 I TMDS Data output.  RT=50Ω, RPD=200 KΩ.

MS 11 I
Mode Selection. Pin mode and I2C mode selection with 100KΩ pull down resistor. 
1 = I2C programming mode
0 = PIN control mode

DDC_SEL 12 I
DDC Buffer or Passive switch selection. Internal 100kΩ pull-down resistor
1 = DDC Buffer
0 = Passive Switch

SDA_CTL/
HPD_S0 13 IO

Shared pin. 
(1) HPD_SRC output control. 
Pull-up:  open-drain output. 
Pull-down: Buffer output with inverter function from HPD_SINK.  
(2) SDA_CTL pin for I2C mode 

SCL_CTL/VBIAS 14 IO

Shared pin.
(1) TMDS input termination voltage control. 
Pull-up:  Vbias tie to VDD for HDMI signal input
Pull-down: Vbias ties to GND for DP signal input
(2) SCL_CTL pin for I2C mode 

A0/ROUT_S0 16 I

Shared pin
(1) I2C Address bit A0 
(2) Data output selection pin. Internally 100kΩ pull-up to VDD.  
0 = Make Rout termination resister off for open-drain output
1 = Make Rout termination resistor pull-up for double termination output. 

A1/OC_S0 17 I

Shared pin
(1) I2C Address Bit A1 
(2) Data Output Pre-emphasis control with internal 100kΩ pull-up and pull-down 

0 = 0 dB, 
M/Floating = 1.5 dB
1 = 2.5 dB

A2/EQ_S0 18 I

Shared pin
(1) I2C Address Bit A2 
(2) Data Input equalization control pin bit-0. See more in EQ_S0/EQ_S1 functional 
table. 

A3/EQ_S1 19 I

Shared pin
(1) I2C Address A3 
(2) Data Input equalization control pin bit-1. See more in EQ_S0/EQ_S1 truth 
table. 
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Pin Name Pin # Type Description

OUT_CLKP/N 20,21 O TMDS Clock channel outputs.  
ROUT_S0 = 1 : Double termination output

OUT_D0P/N 24,25 O
TMDS Data Ch 0/1/2 channels outputs.  
ROUT_S0 = 1 : Double termination outputsOUT_D1P/N 26,27 O

OUT_D2P/N 28,29 O
SCL_SINK 32 IO Sink side DDC clock. 5V Tolerant 
SDA_SINK 33 IO Sink side DDC data. 5V Tolerant
HPD_SINK 34 I Sink side Hot Plug Detect pin. 5V Tolerant
SCL_SRC 37 IO Source side DDC clock
SDA_SRC 38 IO Source side DDC data
HPD_SRC 39 O Source side Hot Plug Detect pin
EPAD EPAD G Epad Ground pin
VDD33 15, 23, 30, 40 P 3.3V Power Supply
VDD12 35 P 1.2V Digital Power Supply
VDD33A 8 P 3.3V Analog Power Supply

VDD12A 7, 22, 
31, 36 P 1.2V Analog Power Supply

Note

(1) PU: Pull-up, PD: Pull-down, P: Power, G: Ground, I: Input, O: Output, IO: Bidirectional
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4. Functional
4.1 Block Diagram
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4.2 Function Description
4.2.1 Phase-Locked-Loop (PLL) and Data Recovery
The clock channel has a high performance PLL to create a low jitter sampling clock for the clock and data recovery.  Each TMDS 
Data paths have data recovery circuit, operating independently from the other channels. Each CDR aligns the sampling clock edges 
by digitally interpolating the clock from  regenerated clock channel.  

4.2.2 Squelch function
CLK squelch detector is used to control TMDS data output channels, either HIZ or Pull-Up to VDD with internal 50 Ω resistor. 
Squelch function is turn on in the condition of no-TMDS input clock signals around 10MHz. 

4.2.3 Input termination resister RT and Power down resister RPD
The power-down resistor RPD is active at HPD_SNK = 0. When Output is disabled, TMDS channels are shut down and 
go to the high impedance state

4.2.4 HPD_SINK Detector
When HPD_SINK = 0, chip is stand-by mode. 
HPD_
SINK

 HPD_SINK low to high de-bonus  time HPD_SINK from high to low shut down delay 
time

tSETUP >2ms 4s max.

4.3 Control signals
TMDS Output Pre-emphasis

Rout_S0 OC_S0 Single-end Vswing (mV) Pre-emphasis (dB)
0 0 500  0        (open drain)
0 M 500   1.5     (open drain)
0 1 500   2.5     (open drain)
1 0 500 0         (double termination)
1 M 500   1.5      (double termination)
1 1 500 2.5      (double termination)

Note 
1) Open drain (Rout off); Double termination (Rout on)
2) OC_S0 is three-level inputs with internally 100kΩ Pull-up and 100kΩ Pull-down. 
3) "0" ties GND, "M" is floating or VDD/2, "1" ties to VDD

EQ-pin truth table for TMDS data channels
EQ_S1 EQ_S0 Operation

0 0 3 dB compensation
0 1 6 dB compensation
1 0 9 dB compensation
1 1 12 dB compensation

Note:  TMDS clock channel's EQ value is 3dB fixed without pre-emphasis and double termination.
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MS pin 
MS Operation 
0 Pin control setting mode
1 I2C programming control setting mode

DDC_SEL, VDDSRC_SEL pins
DDC_SEL Operation 

0 Passive switch, 3.3/2.5V interface in DDC_SRC
1 DDC buffer, 3.3/2.5V interface in DDC_SRC

Power Down blocks status
 

#1: When OEB=1, 
 All blocks are off in pin mode, BG, LDO and TypeID ROM are on, other blocks are off.
#2: When OEB=1, 
 I2C mode, BG, LDO, I2C control and TypeID ROM are on. All other blocks are off.
#3: When OEB=0, HPD_SINK=1, 
 All blocks are on, waiting for CLK detection circuit, so BG, LDO, 1MHZ OSC etc will be working.
#4: When OEB=0, HPD_SINK=0 from high about 4s, 
 Standby condition will be same as #1 to keep low IDDQ.
#5 When OEB=0, HPD_SINK from 0 to 1, 
 It will be same as item b of OEB change from 1 to 0.

Source-side Hot plug Detect (HPD_SRC) Output

 

HPD 
Output 
Buffer 

300 Kohm 
pull-down

HPD_SINK (5V)

HPD_SRC

3.3V

Puii-up

Note: 
1) Open drain buffer is recommended with external pull-up resistor to < 4.5V power supply.
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4.4 Programming Registers Details
4.4.1 DisplayPort cable adaptor ID registers

Dual-Mode DP Cable Adaptor Address Space, Device Address 80h/81h

Category Offset Description
Read or
Write/Read

Capabilities
00h to 0Fh 16 byte DDC Buffer ID (HDMI adaptor ID) Read
10h to 1Fh Cable adaptor capabilities Read

Control 20h to 2Fh Cable adaptor feature controls. Read/Write

Vendor
Determined 30h to 3Fh

Register definition may be determined by the cable adaptor vendor, as 
identified by the IEEE_OUI contained in Cable Adaptor registers offset 
11h, 12h, and 13h. If these registers are not implemented they are RE-
SERVED

Vendor
Determined

RESERVED 40h to FFh Reserved

Dual-Mode DP cable Adaptor Address Space, Device Address 80h/81h

Offset Cable Adaptor Static Capabilities: 00h to 1Fh Read/Write

00h - 0Fh HDMI ID (DDC Buffer ID) Read
10h TMDS Cable Adaptor Identifier Read
11h IEEE_OUI first two hex digits. Example: for IEEE OUI 00-1B-C5, this field is set to 00h Read

12h IEEE_OUI second two hex digits. Example: for IEEE OUI 00-1B-C5, this field is
set to 1Bh Read

13h IEEE_OUI third two hex digits. Example: for IEEE OUI 00-1B-C5, this field is set to C5h Read

14h-19h Device Identification String. Identifies the adaptor. Up to six ASCII characters, starting at 14h, 
remaining bytes 00h if less than six characters Read

1Ah Hardware revision Read
1Bh Firmware/software major revision Read
1Ch Firmware/software minor revision Read
1Dh Maximum TMDS clock rate Read
1Eh I2C speed control capabilities bit map Read
1Fh RESERVED Read
20h TMDS_OE#. Enable/disable the TMDS output buffers. Default = Enabled. Read/Write
21h HDMI Pin Control Read/Write
22h I2C speed control/status bit map Read/Write
23h to 2Fh RESERVED Read/Write
30h to 3Fh Reserved for vendor-defined features Read/Write
40h to FFh RESERVED Read/Write



PI3HDX711B

A product Line of
Diodes Incorporated

11 of  45
www.diodes.com

  January 2018
© Diodes Incorporated

PI3HDX711B 
Document number: DS40010 Rev 2-2

4.5 HDMI Type ID ROM
Set I2C Byte RX_SET 0x01[1] = 0 to disable HDMI Type ID 

Data 
Offset

Data in 
spec

Read/
Write Description as in spec Type2 for HDMI1.4

00h 44h RO D D

01h 50h RO P P
02h 2dh RO - -
03h 48h RO H H
04h 44h RO D D
05h 4dh RO M M
06h 49h RO I I
07h 20h RO Space Space
08h 41h RO A A
09h 44h RO D D
0Ah 41h RO A A
0Bh 50h RO P P
0Ch 54h RO T T
0Dh 4Fh RO O O
0Eh 52h RO R R
0Fh 04h RO . .

10h UD RO

Cable Adaptor Identifier
[2:0]   000 type 2
[3]      0 
[7:4]  1010 type 2 or above.

A0h

11h  UD RO IEEE OUI 1st byte 00h
12h  UD RO IEEE OUI 2nd byte 60h
13h UD RO IEEE OUI third byte 23h
14h UD RO Device Id 50h    “P”
15h UD RO Device Id 49h    “I”
16h UD  RO Device Id 33h    “3”
17h UD  RO Device Id 48h    “H”
18h UD   RO Device Id 44h    “D”
19h UD  RO Device Id 58h    “X”

1Ah UD RO

Hardware (chip) revision
7:4h: major revision
3:0h: minor revision. 00h    

1Bh UD RO Firmware/software major revision 00h  
1Ch UD RO Firmware/software minor revision 00h   
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Data 
Offset

Data in 
spec

Read/
Write Description as in spec Type2 for HDMI1.4

1Dh UD RO

Clock rate, specified max 300MHz for HDMI
[7:0]= 42h: 1.65Gbps
        =5Ah: 2.25Gbps
        =78h: 3Gbps

78h: 300MHz,
(00/2.5=120
=78h)

1Eh 0Fh RO I2C speed control capabilities bit map with 22h. 0Fh

1Fh 00h RW

Reserved data Address at 1fh:
1. DP source reads data address 1fh, ID register returns 00h
2. DP source writes data AAh to data address 1fh, ID register 
responds ACK or returns 00h.

00h, RW

20h 00h RW

TMDS output enable or disable.
00h: enabled
01h: disabled (<=10mV Voff)
[7:1] Reserved

00h, RW
00h: enabled
01h: disabled (<=10mV Voff)
[7:1] Reserved

21h 00h RW

[0]CEC_EN: Enables/disables the CEC Isolation Switch. 
00h: disabled
01h: enabled
[7:1] Reserved

00h, RW
00h: disabled
01h: enabled
[7:1] Reserved

22h UD RW

I2C speed control status bit map.

01h: 1Kbps
02h: 5Kbps
04h: 10Kbps
08h: 100Kbps
10h, 20h, 40h and 80h are reserved

08h for 100KHz, RW,
For the  function specified as:
01h: 1Kbps
02h: 5Kbps
04h: 10Kbps
08h: 100Kbps
10h, 20h, 40h and 80h are 
reserved

23h-FFh 00h R/W

Reserved data Address from 23h to FFh:
1. DP source reads data address 23h thru FFh, ID register re-
turns 00h.

2. DP source writes data AAh to data address 23h through FFh, 
ID register responds ACK or returns 00h.

23h-FFh=00h, RW, reserved.
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4.6 I2C Programming 
I2C Address Byte 

b7 (MSB) b6 b5 b4 b3 b2 b1 b0 (R/W)
Address Byte 1 0 1 A3 A2 A1 A0 1/0 *

Offset Name Description
Power Up 
Condition Type

0x00 CONFIG[7:0]

[7]   Enable Standby
        0: normal mode
        1: standby mode 
In standby mode, TMDS equalizer, de-jitter and output driver are powered 
down.  
[6]    re-timer or bypass mode 
         0: re-timer  
         1: bypass  
[5]    TMDS clock speed auto detection enable 
         0: enable 
         1: disable (Must set 1)
[4]    Mode selection when HDMI mode auto detection disable
         0: HDMI 1.4 operation mode 
         1: Reserved
[3]  DDC_SRC voltage selection
         0: 1.8V 
         1: 3.3V/2.5V
[2]   DDC function 
       0: Passive switch
       1: Active buffer
[1]   HPD_SRC output selection
       0: Open drain output (as default)
       1: Buffer output 
[0]   HPD_SRC output logic function (buffer) 
       0: HPD_SRC=HPDx 
       1: HPD_SRC=/HPDx  

0x00 R/W
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Offset Name Description
Power Up Condi-
tion Type

0x01 RX_SET[7:0]

Receiver equalization setting
[7] Disable port termination resistors at HDMI mode
0 = Rpd connected  
1 = Rpd disconnected
[6]  TMDS input termination V-bias selection
       0: Connect to GND (default)
       1: Connect to VDD V-bias register selection enable       
[5:3]  EQ programmable setting
000:    3 dB
001:    6 dB   
010:    9 dB
011:    12 dB
       1xx:   Reserve
[2]   Squelch disable 
       0: Squelch enable (as default)
       1: Squelch disable
[1]  HDMI type ID disable
       0: Type ID enable (as default)
       1: Type ID disable
[0]  HDMI type ID selection
       0:  Reserved
       1:  HDMI 1.4 (Must Set 1) 

0x00 R/W

0x02 TX_SET[7:0]

TMDS output setting 
[7]  TMDS output control
       0: Open drain
       1: Double termination
[6:4]  TMDS output Pre-emphasis control
        000: 0 dB
        001: 1.5dB
010: 2.5dB 
011: 3.5dB
        1xx:  6dB de-emphasis (750mV swing)
[3:2]  Reserved by test adjust 
        TMDS output swing setting
00  500mV as default
01:  -10%
10:  +10%
11:  +20%
[1:0] Data slew rate control adjustment

0x00 R/W

0x03
to 0x15 Reserved [7:0]    Reserved 0x00 R/W
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5. Electrical Specification
5.1 Absolute Maximum Ratings
Supply Voltage to Ground Potential .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . –0 .5 V to +4 .0 V
Supply Voltage Range, VDD33  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . -0 .5V to 4 .0V
Supply Voltage Range, VDD12  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . -0 .5V to 2 .0V
Output Current  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . –25 mA to +25 mA
5V Tolerance I/O Pins (SDA_SINK, SCL_SINK, HPD_SINK)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .-0 .5V to +5 .5V
Storage Temperature  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . –65 °C to +150 °C
Max Junction temperature TJ  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .125°C
ESD, HBM  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . +1 .5kV, -2kV
ESD, CDM  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ±500V
Note:
(1) Stresses greater than those listed under MAXIMUM RATINGS may cause permanent damage to the device . This is a stress rating only and functional opera-

tion of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied . Exposure to beyond the 
absolute maximum rating conditions for extended periods may affect inoperability and degradation of device reliability and performance .

5.2 Recommended Operation

Parameter(1) Min . Typ . Max . Unit

3 .3V Power Supply Voltage (VDD33, VDD33A) 3 .0 3 .3 3 .6 V 

1 .2V Power supply (VDD12, VDD12A) 1 .14 1 .2 1 .26 V

Power Supply Noise Tolerance up to 100MHz(2) 100 mVp-p

Operation temperature, TA -20 70 °C

Note 
(1) Typical parameters are measured at VDD=3 .3V, TA=  25 °C . They are for reference purpose only, and are not production-tested . Parameters is specified by statistical 
and/or design
(2) Allow supply noise (mVp-p sine wave) at typical condition . Measured at the pin inputs after the power supply filtering . 

5.3 Thermal Requirements 
Parameter Symbol Min . Typ . Max . Unit

Lead Temperature (Soldering, 5 sec .) 260 oC

Thermal Resistance θJA, No Airflow θJA 33 °C/W
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5.4 Electrical Characteristics
Over recommended operating supply and temperature ranges unless otherwise specified . All parameters are specified by test, statistical analysis, or design unless other-
wise specified . The specified parameters numbers inside of parenthesis ( ) are design target numbers, not silicon-tested .

5.4.1 Power Signal Sequence Requirement
Symbol Parameter Condition Min . Typ . Max . Unit

tVDD33 3 .3V supply ramp time 10% to 90% of the 3 .3V supply voltage 200 ms

tVDD12 1 .2V supply ramp time 10% to 90% of the 1 .2V supply voltage 200 ms

tD1 Delay time 50% of 3 .3V to 50% of 1 .2V power rails 10 uS

tD1
DVDD33, PVDD33

AVDD12, DVDD12

Source TMDS Signal Outputs

3.3V

1.2V
10%

90%

10%

90%

50%

50%

Figure 5-1 Power up sequence timing diagram

5.4.2 Power Consumption
Symbol Parameter Conditions Min . Typ . Max . Unit

Retimer Mode Active Current (VDD33 = 3 .3V, VDD12 = 1 .2V . Room temperature) 

IDD12_DT AVDD12, DVDD12 Current  Device Enabled PRBS15 pattern, fCLK=340 
MHz, RT=50Ω to VDD33

280 350 mA

IDD33_DT DVDD33, PVDD33 Current 100 150 mA

PW_DT Total Power with Double Termination 645 mW

Redriver mode Active Current (VDD33 = 3 .3V, VDD12 = 1 .2V . Room temperature)

IDD12 AVDD12, DVDD12 Current Device Enabled PRBS15 pattern, fCLK=340 
MHz, RT=50Ω to VDD

100 120 mA

IDD33 DVDD33, PVDD33 Current 60 100 mA

PW_OD Total Power with Double Termination 318 mW
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Symbol Parameter Conditions Min . Typ . Max . Unit

Retimer Mode  Standby, I2C (VDD33 = 3 .3V, VDD12 = 1 .2V . Room temperature)

ISTB_Switch

VDD12/DVDD12 Standby Current
DDC passive switch, HPD_sink=0 (BG, LDO 
on)

0 .4 0 .5 mA

VDD33/VDD33A Standby Current
DDC passive switch, HPD_sink=0 (BG, LDO 
on)

0 .8 0 .95 mA

ISTB_Buffer
VDD12/DVDD12 Standby Current DDC active buffer , HPD_sink=0 or OEB=high 0 .4 0 .5 mA

VDD33/VDD33A Standby Current DDC active buffer , HPD_sink=0 or OEB=high 1 .9 2 .3 mA

ISQLH_Sw

VDD12/DVDD12 Squelch current 
(no input detected)

DDC passive switch, HPD_sink=3 .6V 0 .35 0 .42 mA

VDD33/VDD33A Squelch current 
(no input detected)

DDC passive switch, HPD_sink=3 .6V 2 .7 3 .3 mA

ISQLH_Buf-

fer

VDD12/DVDD12 Squelch current . 
(no input detected)

DDC active buffer, HPD_sink=3 .6V 0 .3 0 .42 mA

VDD33/VDD33A Squelch current 
(no input detected)

DDC active buffer, HPD_sink=3 .6V 3 .7 4 .6 mA
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5.4.3 DC Specifications

Control pin ( OC_S0 with 100k pull high, 100k pull low when TMDS active)

Symbol Parameter Test Conditions Min . Typ . Max . Unit

IIH High level digital input current VIH = 3 .3V, VDD= 3 .3V -15 50 μA

IIL Low level digital input current VIL = GND, 
VDD = 3 .3V -50 15 μA

Control pin ( ROUT_S0,EQ_S0/S1 )

Symbol Parameter Test Conditions Min . Typ . Max . Unit

IIH High level digital input current VIH =VDD -15 15 μA

IIL Low level digital input current VIL = GND -50 -15 μA

VIH High level digital input voltage 2 .0 V

VIL Low level digital input voltage 0 0 .8 V

HPD_SRC

Symbol Parameter Conditions Min . Typ . Max Units

VOL
Buffered Output Low Voltage IOL  =  4 mA 0 .4 V

Open Drain Output Low Voltage IOL  =  4 mA 0 0 .4 V

VOH Buffered Output High Voltage IOH =  0 .1 mA VDD-1 .55 V

IOFF Off leakage current VDD=0,  VIN=3 .6V 30
uA

IOZ Open drain Output leakage current VDD=3 .6V, 
VIN=3 .6V 30

HPD_SINK

Symbol Parameter Conditions Min . Typ . Max Units

IIH Input High level input current VIH =5 .5V -10 80 μA

IIL Input Low level input current VIL = GND -15 15 μA

VIH Input High level input voltage VDD=3 .3V 2 .0 V

VIL Input Low level input voltage 0 0 .8 V
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DDC Channel Buffer

Symbol Parameter Test Conditions Min . Typ . Max . Unit

VIH_SRC Source DDC Buffer Input High Voltage 0  .8 V

VIL_SRC Source DDC Buffer Input Low Voltage 0  .3 V

VOL_SRC Source DDC Buffer Output Low Voltage External pull-up Rup to VDD from 
1 .5kΩ to 10kΩ 0  .47 0  .52 0  .6 V

VOL_SINK Sink DDC Buffer Output Low Voltage External pull-up Rup to VDD from 
1 .5kΩ to 10kΩ 0  .2 V

VIH_SINK Sink DDC Buffer Input High Voltage 2  .0 V

VIL_SINK Sink DDC Buffer Input Low Voltage 0  .8 V

CI_SRC Source DDC capacitance VIpp(peak-peak) = 1V, 100 KHz 5  pF

CI_SINK Sink DDC capacitance VIpp(peak-peak) = 1V, 100 KHz 5  pF

DDC Channel Switching

Symbol Parameter Test Conditions Min . Typ . Max . Unit

ILK Input leakage current DDC switch is off, Vin = 5 .5V -10 30 μA

CIO
Input/Output capacitance when passive 
switch on VIpp(peak-peak) = 1V, 100 kHz  10  pF

RON Passive Switch resistance IO = 3mA, VO = 0 .4V 30 50 Ω

VPASS Switch Output voltage VI=3 .3V, II=100uA
VDD=3 .3V 1 .5 2 .0 2 .5 V

IOZ Leakage current with Hi-Z I/O VDD = 3 .6V 30 μA



PI3HDX711B

A product Line of
Diodes Incorporated

20 of  45
www.diodes.com

  January 2018
© Diodes Incorporated

PI3HDX711B 
Document number: DS40010 Rev 2-2

TMDS Differential Pins

Symbol Parameter Test Conditions Min . Typ . Max . Unit

VIDIFF Input differential voltage level 150 1200 mV

VICM Input common mode voltage
VICM1 VDD33 - 

700 VDD33 - 37  .5 mV

VICM2 VDD33-10 VDD33+10 mV

VIOPEN
Single-ended input voltage under high impedance or 
open case IIN = 10uA VDD33-10 VDD33+10 mV

RTIN Input termination resistance VIN = 3 .3V 45 50 55 Ω

VOH

Single-ended high level output voltage .Data Channels 
0,1,2

 VDD33-10 VDD33+10 mV

Single-ended high level output voltage .Clock Chan-
nels VDD33-10 VDD33+10 mV

VOL

Single-ended low level output voltage . Data Channels 
0,1,2 VDD33-600 VDD33–400 mV

Single-ended low level output voltage . Clock Chan-
nels VDD33-600 VDD33–400 mV

VSWING

Single-ended output swing voltage . Data channels 
0,1,2 400 500 600 mV

Single-ended output swing voltage . Clock channels 200 500 600 mV

VOD(O)
(1) Overshoot of Output differential voltage 180 mV

VOD(U)
(2) Undershoot of Output differential voltage 200 mV

VOC(SS)
Change in Steady-State common- mode output volt-
age between logic states 5 mV

IOS Short Circuit output current at open drain mode Short to VDD -12 12 mA

Note: 
(1) Overshoot of output differential voltage VOD(O) = (VSWING(MAX) * 2) * 15%
(2) Undershoot of output differential voltage VOD(O) = (VSWING(MIN) * 2) * 25%
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5.4.4 AC Differential
TMDS Differential 

Symbol Parameter Test Conditions Min . Typ . Max . Units

TMDS(CML) Input

VTX
Input Voltage Swing (Launch Ampli-
tude) Measured differentially at TPA 800 1000 1560 mVp-p

VICM_DC Input Common Mode Voltage

DC-coupled requirement measured 
at TPB, 

VINmin=800mV, 
VINmax=1200mV

VDD33-
0 .3

VDD33

-0 .2
V

VIN Input Voltage Sensitivity
Measured differentially . 3 .4Gbps, 
Clock Pattern

150 1560 mVp-p

RIN Diff Input Resistance IN+ to VDD and IN- to VDD 80 100 110 Ω

RL(O) Differential Output return loss 100MHz - 340MHz 10 dB

VOFF Standby Output Voltage

Measured DC output at TPC, RT = 
50 Ω when DUT VDD is off with 
OUT+/OUT- terminated by RT=50 
Ω to VDD

VDD33

-10

VDD33

+10
mV

VSW(O) Differential Output voltage swing External resistor = 24 Ω 800 1200 mVp-p

VCM(O) Output common mode voltage Measured single-ended, 3 .4Gbps
VDD33-

0 .35
VDD33

-0 .2
V

VDIFF Differential Voltage -780 780 mV

tCLK
TMDS Clock Rate 85 340 MHz

Clock duty cycle 40 60 %

TMDS Differential Clock Jitter, max

fCLK Clock Frequency Clock Path 25 340 MHz

bR Bit Rate Data Path 0 .25 3 .4 Gbps

tSL SD(Signal Detect)(1) to Lock Time 4 ms

tEN
Delay from power down to normal 
operation

10 ms

tDIS
Delay from normal operation to power 
down

0 .1 ms
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Control and Status pins (HPD_SINK, HPD_SRC)

Symbol Parameter Test Conditions Min . Typ . Max . Units

tPD 
(HPD)

Propagation delay (from HPD_SINK 
to HPD_SRC, high to low)

CL = 10pF, 
Pull high resistor=1kΩ

10 ns

5.4.5 DDC IO Pins Passive switch / Buffer AC Differential 

DDC I/O pins (Passive Switch)

Symbol Parameter Test Conditions Min . Typ . Max . Units

tPD (DDC)
Propagation delay from SCL_SINK/
SDA_SINK to SCL/SDA, or SCL/SDA to 
SCL_SINK/SDA_SINK

CL = 10pF 5 ns

DDC I/O pins (Active buffer)

Symbol Parameter Test Conditions Min . Typ . Max . Units

tPLH LOW-to-HIGH propagation delay SCL/SDA to SCL/SDA_SINK 169 255 ns

tPHL HIGH-to-LOW propagation delay SCL/SDA to SCL/SDA_SINK 10 103 300 ns

tPLH LOW-to-HIGH propagation delay SCL/SDA_SINK to SCL/SDA 25 67 110 ns

tPHL HIGH-to-LOW propagation delay SCL/SDA_SINK to SCL/SDA 118 230 ns

TxRx

RTRTRT

3.3V

3.3V

RT
RT

VDD

Pa
tt

er
n 

G
en

er
at

or

Jitter Tester 

Test Device

TPA TPB TPC TPD

HDMI Cable A HDMI Cable B

Figure 5-2 TMDS Output Transition Timing Definition
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2st .. N Bit1st Bit

PRE_SEL

VODSSVOD

∆VOC

Figure 5-3 TMDS Output Transition Timing Definition

OUTxP

OUTxN

OUTyP

OUTyN

Output Intra-Pair Skew, tSK_INTRA_OUT

50%

INxP

INxN

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

50%

Output Inter-Pair Skew, tSK_INTER_OUT

50%

Rising time, tR

Falling time, tF

20%

20% 80%

80%

Figure 5-4 Differential Skew, Rising/Falling Time and Latency Definition
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HDMI 1.4 Sink Test

HDMI 1.4 Source Test

HDMI 1.4 Eye Diagram Mask at TP1 for Sink Requirements

HDMI 1.4 Eye Diagram Mask at TP1 for Source Requirements

Figure 5-5 HDMI Source Sink Device Test Point for Eye Diagram

 
Figure 5-6 TMDS Link test point
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5.5 I2C Bus SCL/SDA

Symbol Parameter Conditions Min. Typ. Max Units

VDD Nominal Bus Voltage 3 .0 3 .6 V

Freq Bus Operation Frequency 400 kHz

VIH DC input logic high
VDD/2 

+ 0 .7
VDD + 0 .3 V

VIL DC input logic low -0 .3
VDD/2 

- 0 .7
V

VOL DC output logic low IOL = 3mA 0 .4 V

Ipullup
Current Through Pull-Up Resistor

or Current Source
High Power speci-
fication

3 .0 3 .6 mA

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

tBUF
Bus Free Time  
Between Stop and Start condition

1 .3 us

tHD:STA
Hold time after (Repeated) Start condition . After 
this period, the first clock is generated .

At pull-up, Max 0 .6 us

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

tPOR
Time in which a device must be operation after 
power-on reset

500 ms

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 .

SDA

SCL

tf

S
tHD;STA

tLOW

tHD;DAT

tSU;DAT

HIGH
tSU;STA

tHD;STA

Sr
tSU;STO P S

tf tr tBUF

START STOP START

Figure 5-7 Channel-isolation test configuration



PI3HDX711B

A product Line of
Diodes Incorporated

26 of  45
www.diodes.com

  January 2018
© Diodes Incorporated

PI3HDX711B 
Document number: DS40010 Rev 2-2

6. Application/Implementation 
Note:
Information in the following applications sections is not part of the component specification, and does not warrant its ac-
curacy or completeness. Customers are responsible for determining suitability of components for their purposes. Cus-
tomers should validate and test their design implementation to confirm system functionality.

6.1 DC/AC Coupled Applications
The PI3HDX711 is designed to support TMDS differential pairs with DC coupled transmission lines. It contains integrated 
termination resistors (50Ω), pulled up to VDD at the input stage, and Source termination output for DVI / HDMI signaling. Below 
Figures are shown the DC coupled connection between the HDMI Source and HDMI Sink devices. The AC coupled method 
connecting between the Source and the Sink devices may be preferred to eliminate the impact of the ground potential difference, or 
to use one CAT5/6 cable between two chassis. Note AC coupled configuration is not compliant to the HDMI specification of Source 
requirement.

 

A0RX+

A0RX-

A0TX+

A0TX-

50Ω50Ω
                  

VBias
High-speed di�erential 
signal traces

4.7nF

 

   

A0RX+

A0RX-

A0TX+

A0TX-

50Ω50Ω
                  

 

4.7nF

 

 

VBias

AC-Coupled Di�erential Signaling Application Circuits

DC-Coupled Di�erential Signaling Application Circuits

50Ω50Ω

VDD

50Ω50Ω

VDD

Receiver

Receiver

GND

GND

GND

Figure 6-1 AC- and DC-coupled circuit diagram
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Figure 6-2 HDMI Alt Type-C Cable Application
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6.2 Eyes measurement
Test condition:  PRBS7-1, 1.0V diff Signal Input, 500mV TMDS Out Swing, PE= 0 dB

EQ = 3 dB, PE = 0dB EQ = 12dB, PE = 0dB

48-inch trace board 48-inch trace board

96-inch trace board 96-inch trace board

Note: Trace Card dB Loss Informations

Frequency 1.7GHz 3 GHz Units Comments

6 inch Input Trace -1.34 -2.1 dB Trace card actual image: 
12 inch Input Trace -2.54 -4.04 dB
18 inch Input Trace -3.87 -6.1 dB
30 inch Input Trace -6.34 -10.14 dB
36 inch Input Trace -7.54 -12.13 dB
48 inch Input Trace -10.21 -16.42 dB
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6.3 Application Reference Schematics
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6.4 Layout Guidelines
As transmission data rate increases rapidly, any flaws and/or mis-matches on PCB layout are amplified in terms of signal integrity. 
Layout guideline for high-speed transmission is highlighted in this application note.

6.4.1 Power and Ground
To provide a clean power supply for Pericom high-speed device, few recommendations are listed below:

• Power (VDD) and ground (GND) pins should be connected to corresponding power planes of the printed circuit board directly 
without passing through any resistor.

• The thickness of the PCB dielectric layer should be minimized such that the VDD and GND planes create low inductance paths.
• One low-ESR 0.1uF decoupling capacitor should be mounted at each VDD pin or should supply bypassing for at most two VDD 

pins. Capacitors of smaller body size, i.e. 0402 package, is more preferable as the insertion loss is lower. The capacitor should be 
placed next to the VDD pin.

• One capacitor with capacitance in the range of 4.7uF to 10uF should be incorporated in the power supply decoupling design as 
well. It can be either tantalum or an ultra-low ESR ceramic.

• A ferrite bead for isolating the power supply for Pericom high-speed device from the power supplies for other parts on the 
printed circuit board should be implemented.

• Several thermal ground vias must be required on the thermal pad. 25-mil or less pad size and 14-mil or less finished hole are 
recommended. 

G N D P la ne

VIN

V DD P la ne

10uF

1uF

0.1uF

0.1uF

0.1uF

Bypass noise
Power Flow

VIN

VIN

Center Pad
GND Plane

Several Thermal GND Vias must 
be required on the Thermal Pad area

Figure 6-3 Decoupling Capacitor Placement Diagram
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6.4.2 High-speed signal Routing
Well-designed layout is essential to prevent signal reflection:

• For 90Ω differential impedance, width-spacing-width micro-strip of 6-7-6 mils is recommended; for 100Ω differential imped-
ance, width-spacing-width micro-strip of 5-7-5 mils is recommended.

• Differential impedance tolerance is targeted at ±15%.

Figure 6-4 Trace Width and Clearance of Micro-strip and Strip-line

• For micro-strip, using 1/2oz Cu is fine. For strip-line in 6+ PCB layers, 1oz Cu is more preferable.
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Figure 6-5 4-Layer PCB Stack-up Example

Figure 6-6 6-Layer PCB Stack-up Example

• Ground referencing is highly recommended. If unavoidable, stitching capacitors of 0.1uF should be placed when reference plane 
is changed.
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Figure 6-7 Stitching Capacitor Placement

• To keep the reference unchanged, stitching vias must be used when changing layers.
• Differential pair should maintain symmetrical routing whenever possible. The intra-pair skew of micro-strip should be less than 

5 mils.

• To keep the reference unchanged, stitching vias must be used when changing layers.
• Differential pair should maintain symmetrical routing whenever possible. The intra-pair skew of micro-strip should be less than 

5 mils.

Figure 6-8 Layout Guidance of Matched Differential Pair

• For minimal crosstalk, inter-pair spacing between two differential micro-strip pairs should be at least 20 mils or 4 times the 
dielectric thickness of the PCB.

• Wider trace width of each differential pair is recommended in order to minimize the loss, especially for long routing. More con-
sistent PCB impedance can be achieved by a PCB vendor if trace is wider.

• Differential signals should be routed away from noise sources and other switching signals on the printed circuit board.
•  To minimize signal loss and jitter, tight bend is not recommended. All angles α should be at least 135 degrees. The inner air gap 

A should be at least 4 times the dielectric thickness of the PCB.
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Figure 6-9 Layout Guidance of Bends

• Stub creation should be avoided when placing shunt components on a differential pair.

Figure 6-10 Layout Guidance of Shunt Component

• Placement of series components on a differential pair should be symmetrical.

Figure 6-11 Layout Guidance of Series Component

• Stitching vias or test points must be used sparingly and placed symmetrically on a differential pair.
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Figure 6-12 Layout Guidance of Stitching Via
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6.5 HDMI 2.0 Compliance Test
6.5.1 HDMI 2.0 Compliance Test Set-up

Figure 6-13 HDMI 2.0 CTS test setup*

Note: Application Trace Card Information for CTS test
HDMI FR4 trace 0 in 6 in 12 in 18 in 24 in 30 in 36 in
Insertion loss @ 3Gbps -2.96 dB -4.88 dB -5.24 dB -6.53 dB -7.94 dB -8.49 dB -10.60 dB



PI3HDX711B

A product Line of
Diodes Incorporated

37 of  45
www.diodes.com

  January 2018
© Diodes Incorporated

PI3HDX711B 
Document number: DS40010 Rev 2-2

6.5.2 HDMI 1.4 CTS Test Report
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7. Mechanical, Ordering Information

7.1 Mechanical Outline

Figure 7-1 Package Outline
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7.2 Part Marking Information
Our standard product mark follows our standard part number ordering information, except for those products with a speed letter 
code. The speed letter code mark is placed after the package code letter, rather than after the device number as it is ordered. After 
electrical test screening and speed binning has been completed, we then perform an “add mark” operation which places the speed 
code letter at the end of the complete part number.

PI   X1  X2X3X4  X5X6X7X8X9  

Product IO Configuration
i.e) X5X6= Data Speed, X7=Total IO ports, X8= Port in, X9= Port out

Device Family Code
i.e) DPX = DisplayPort Redriver, HDX = HDMI Redriver

IO Voltage Code
i.e) “1” = 0.5~1.5V, “2” = 1.5~2.5V, “3” = 2.5~3.5V Power Supply

PI = Pericom

Packaging Type
i.e) Blank = Tube; X = Tape & Reel

Product Skew & Version  

Package Code

Pb-Free
i.e) Blank = Standard; E = Pb-free & Green

Temperature Range
i.e) Blank=Commerial temp, I=Industrial temp

X10X11 X12X13 I  E  X

Figure 7-2 Part naming information

PI3HDX
711BZLAE
YYWWXX

YY: Year
WW: Workweek
1st X: Assembly Code
2nd X: Fab Code

Figure 7-3 Package marking information
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7.3 Tape & Reel Materials and Design

Carrier Tape
The Pocketed Carrier Tape is made of Conductive Polystyrene plus  Carbon material (or equivalent). The surface resistivity is 
106Ohm/sq. maximum. Pocket tapes are designed so that the component remains in position for automatic handling after cover 
tape is removed. Each pocket has a hole in the center for automated sensing if the pocket is occupied or not, thus facilitating device 
removal. Sprocket holes along the edge of the center tape enable direct feeding into automated board assembly equipment. See Figures 
3 and 4 for carrier tape dimensions.

Cover Tape
Cover tape is made of Anti-static Transparent Polyester film.The surface resistivity is 107Ohm/Sq. Minimum to 1011Ohm sq. maxi-
mum. The cover tape is heat-sealed to the edges of the carrier tape to encase the devices in the pockets. The force to peel back the 
cover tape from the carrier tape shall be a MEAN value of  20 to 80gm (2N to 0.8N).

Reel
The device loading orientation is in compliance with  EIA-481, current version (Figure 2). The loaded carrier tape is wound onto ei-
ther a 13-inch reel, (Figure 4) or 7-inch reel.  The reel is made of Antistatic High-Impact Polystyrene. The surface resistivity 107Ohm/
sq. minimum to 1011Ohm/sq. max.

NOTE:  LABELS TO BE PLACED ON 
THE REEL OPPOSITE PIN 1

TOP 
COVER 
TAPE

SPROCKET 
HOLE (ROUND)

CARRIER TAPE

EMBOSSED CAVITY

 BARCODE LABEL

Figure 7-4 Tape & Reel label information

END
CARRIER TAPE

TRAILER
COVER
TAPE

COMPONENTS

COVER TAPE

START

LEADER

Top Left
PIN 1
ORIENTATION

Top Right
PIN 1
ORIENTATION

Bottom Left
PIN 1
ORIENTATION

Figure 7-5 Tape leader and trailer pin 1 orientations
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Cover
  Tape

Round Sprocket Holes
(10 pitches cumulative
tolerance on tape ±0.2mmDo

Po
E1

F

Ao

So
Bo

W

D1

Embossed
Cavity

P2

P1

Center lines of Cavity

Direction of Unreeling

T

T1

B1                  Ko

S1

T2

R (min)

Figure 7-6 Standard embossed carrier tape dimensions
Table 7-1. Constant Dimensions

Tape  
Size

D0 D1 (Min) E1 P0 P2 R 
 (See Note 2)

S1 (Min) T (Max) T1 
(Max)

8mm

1.5 +0.1
-0.0

1.0

1.75 ± 0.1 4.0 ± 0.1

2.0 ± 0.05
25

0.6
0.6 0.1

12mm
1.5 3016mm

2.0 ± 0.124mm
32mm

2.0 50 N/A 
 (See Note 3)44mm 2.0 ± 0.15

Table 7-2. Variable Dimensions
Tape  
Size

P1 B1 (Max) E2 (Min) F So T2 (Max.) W (Max) A0, B0, & K0

8mm Specific per package 
type.  Refer to FR-0221 
(Tape and Reel Packing 

Information)

4.35 6.25 3.5 ± 0.05

N/A          
(see note 4)

2.5 8.3

See Note 1

12mm 8.2 10.25 5.5 ± 0.05 6.5 12.3
16mm 12.1 14.25 7.5 ± 0.1 8.0 16.3
24mm 20.1 22.25 11.5 ± 0.1

12.0
24.3

32mm 23.0 N/A 14.2 ± 0.1 28.4± 0.1 32.3
44mm 35.0 N/A 20.2 ± 0.15 40.4 ± 0.1 16.0 44.3

NOTES:
1.  A0, B0, and K0 are determined by component size.  The cavity must restrict lateral movement of component to 0.5mm maximum for 8mm and 12mm wide tape 
and to 1.0mm maximum for 16,24,32, and 44mm wide carrier. The maximum component rotation within the cavity must be limited to 20o maximum for 8 and 12 mm 
carrier tapes and 10o maximum for 16 through 44mm. 
2.  Tape and components will pass around reel with radius “R” without damage.
3.  S1 does not apply to carrier width ≥32mm because carrier has sprocket holes on both sides of carrier where Do≥S1. 
4.  So does not exist for carrier ≤32mm because carrier does not have sprocket hole on both side of carrier.
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D

B

C

Access Hole at
Slot Location (40 mm min Dia)

W3

W2(measured at hub)

W1(measured at hub)

Width=2.5mm Min,
Depth=10.0mm Min

A

Table 7-3. Reel dimensions by tape size
Tape Size A N (Min)   

See Note A 
W1 W2(Max) W3 B (Min) C D (Min)

8mm 178 ±2.0mm or    
330±2.0mm           

60 ±2.0mm  or  
100±2.0mm

8.4 +1.5/-0.0 mm 14.4 mm

Shall Ac-
commodate 
Tape Width 

Without 
Interference

1.5mm 13.0 +0.5/-0.2 
mm 20.2mm

12mm 12.4 +2.0/-0.0 mm 18.4 mm
16mm

330 ±2.0mm 100 ±2.0mm

16.4 +2.0/-0.0 mm 22.4 mm
24mm 24.4 +2.0/-0.0 mm 30.4 mm
32mm 32.4 +2.0/-0.0 mm 38.4 mm
44mm 44.4 +2.0/-0.0 mm 50.4 mm

NOTE: 
A. If reel diameter A=178 ±2.0mm, then the corresponding hub diameter (N(min) will by 60 ±2.0mm.  If reel diameter A=330±2.0mm, then the corresponding hub 
diameter (N(min)) will by 100±2.0mm.
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8. Important Notice

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS 
DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).
  
Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other 
changes without further notice to this document and any product described herein. Diodes Incorporated does not assume any liability 
arising out of the application or use of this document or any product described herein; neither does Diodes Incorporated convey any 
license under its patent or trademark rights, nor the rights of others.  Any Customer or user of this document or products described 
herein in such applications shall assume all risks of such use and will agree to hold Diodes Incorporated and all the companies whose 
products are represented on Diodes Incorporated website, harmless against all damages.  Diodes Incorporated does not warrant or 
accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.

Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall 
indemnify and hold Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees 
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized applica-
tion.

Products described herein may be covered by one or more United States, international or foreign patents pending.  Product names 
and markings noted herein may also be covered by one or more United States, international or foreign trademarks.

This document is written in English but may be translated into multiple languages for reference. Only the English version of this 
document is the final and determinative format released by Diodes Incorporated.

LIFE SUPPORT
Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without 
the express written approval of the Chief Executive Officer of Diodes Incorporated. As used herein:

A.   Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or
2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the 
labeling can be reasonably expected to result in significant injury to the user.

B.   A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to 
cause the failure of the life support device or to affect its safety or effectiveness.

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or 
systems, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concern-
ing their products and any use of Diodes Incorporated products in such safety-critical, life support devices or systems, notwithstand-
ing any devices- or systems-related information or support that may be provided by Diodes Incorporated.  Further, Customers must 
fully indemnify Diodes Incorporated and its representatives against any damages arising out of the use of Diodes Incorporated prod-
ucts in such safety-critical, life support devices or systems.

Copyright © 2016, Diodes Incorporated
www.diodes.com
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