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Diodes Incorporated

A product Line of

() PERICOM
PIBHDX511F

Ultra-low Stand-by Power HDMI1.4b 3.4Gbps ReDriver DP++ Level-Shifter
with 6-step 15dB EQ, DDC Buffer, Channel Swap for Sink Application

Description

PI3HDX511F is a ultra-low power HDMI 1.4b ReDriver and du-
al-mode DisplayPort level shifter up to 3.4Gbps data rate with
48-bpp Deep Color support.

In the mobile platforms, extending battery hours have been one
of the most challenges for system designers. PI3HDX511F has
rich power saving features to extend the battery life with 2uA
stand-by current and other features like LDO disable pins, Ac-
tive/Passive DDC switch, Output squelch and HPD (Hot plug
Detect) detection.

PI3HDX511F can support both source and sink side system
application. For Sink side (Recepticle) application, it supports
6-step input EQ adjustment and data/clock pin order swap.

Features

> Ultra-low power HDMI 1.4b compliant Redriver

2 Dual-mode DisplayPort Level Shifter/Redriver with
pin option

> Operation up to 3.4 Gbps per lane ( 340MHz pixel
clock)

2 Sink-side application support with TMDS Data &
Clock pin swaps and high 15dB EQ options

> 4K2K Ultra-HD, 3D Video formats (1080p, 10801,
720p), 48-bit per pixel Deep Color support

> Ultra-low standby current 2uA with DDC passive
switch mode

> Flexible 6 steps input equalization control steps:
2.5/5/7.5 dB for short cable range and 5/10/15 dB
for long cable modes.

> Pre-emphasis 3 steps setting: 0/1.5/2.5 dB

> Automatic TMDS output disable with squelch or
HPD detection in the no-signal input condition

> Selectable Active DDC buffer mode for 1.8-3.3V
DDC

> Max 120mW with LDO Bypass 1.5V power supply
mode

> Integrated ESD protection: 8kV HBM for all IO pins
per JEDEC standard

> Power supply: 3.3V single or 3.3/1.5V dual power
supply

2 Package: 40-pin TQFN (3x6mm)

Applications

2 Notebook, Desktop computers
> Displays, Monitors
> A/V receivers, Set Top Box, Video Players

2 Repeaters and switch boxes

Figure 1-1. DP++ level shifter in Notebook PC
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Controller ‘ J
Boards .

Figure 1-2. HDMI Port in All-In-One PC

Ordering Information

Package

Ordering Number | Code Package Description
PI3HDX511F 7L 40-pin TQFN, Lead Free &
ZLE(X) Green, Tray(Tape & Reels)

Industrial temp support.
PISHDXS11E ZL 40-TQFN, Lead Free &
ZLIE(X)

Green

Note: Suffix I = Industrial temp, E = Pb-free and Green, Suffix X = Tape/Reel
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PI3BHDX511F

2. General Information

2.1 Revision History

Revision Description of Changes

June, 2016 P10 - Add Eye opening measurement with different test set-up in the functional description. Expand I-temp grade
’ support in the ordering information.

July, 2016 Add more contents to assist the system design-in in Application page 20 eg. PCB layout, HDMI compliance report.

Sep, 2016 P/)de;i clarity for the total power dissipation in the Open-drain and the Double termination modes in p1, p12 and

Feb, 2017 Add Via in the package mechanical drawing

Jun, 2017 I-temp ordering part number added . Diodes Datasheet style updated.

Nov, 2017 Package outline drawing updated.

2.2 Products Comparison

PI3HDX511F PI3HDX511D PI3VDP1431 PI3HDX511E
Package 40-pin contact 30-pin contact 32-pin contact 32-pin contact
Body Size(mm) 3x9 2,5x4.5 3x9 3x9
Power Supply 1.5V Core, 3.3VIO power | 3.3V 3.3V 3.3V
Data/Clock Pin Swap | Yes No No No
LowPowerLDOBypass | Yes No No No
Power Dissipation 70mA@1.5V,3mA@3.3V | 120mA @ 3.3V 120mA @ 3.3V 120mA @ 3.3V

DDC channels Passive Switch or Buffers | Passive Switch only Passive Switch or Buffers | Passive Switch or Buffers
TMDS ReDriver TMDS ReDriver TMDS ReDriver
DP++ level shifter
DP++ Level Shifter DP++ level shifter DP++ level shifter
Applications . . ) )
Sink and Source devices. Space-limited ultra mo- | Source Devices like Source. Devices requires
Power consumption crit- | pile system P2P with PISHDMI511
. : Y NoteBook PC system earlier part
ical Active Cable/Dongle. part.
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2.3 Related Products
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PI3BHDX511F

Part Number Product Description

PI3DPX1203B 8.1Gbps Displayport 1.4 Linear Redriver. Low-jitter, Latency Free.
PI3HDX1204B1 6Gbps HDMI 2.0 Redriver and Displayport Level Shifter, Low-jitter, High EQ.
PI3HDX414 1:4 Active 3.4Gbps HDMI 1.4b Splitter/DeMux with Signal Conditioning
PI3HDX412BD 1:2 Active 3.4Gbps HDMI 1.4b Splitter/DeMux with Signal Conditioning
PI3HDX621 2:1 Active 3.4Gbps HDMI 1.4b Switch

PI3HDMI336 3:1 Active 2.5Gbps HDMI Switch with 12C control and ARC Transmitter
PI3DPX1202 5.4Gbps Displayport 1.2 Redriver with built-in auto test mode
PI3WVRI12612 Wide Voltage Range DisplayPort™ & HDMI Video 1:2 Mux/DeMux

2.4 Reference Documents

Document

Description

HDMI 1.4

High-Definition Multimedia Interface Specification Version 1.4, HDMI Licensing, LLC

2.5 Product Status Definition

Product Status

Definition

Datasheet contains the design specifications for product development. Specifica-

Advanced Formative / In Design | . . .

tions may change in any manner without notice.

Datasheet contains preliminary data; supplementary data will be published at a later
Preliminary First Production date. Diodes Incorporated reserves the right to make product specification changes

at any time without notice to improve design.

No Identification
Needed

Full Production

Datasheet contains final specifications. Diodes Incorporated reserves the right to
make changes at any time without notice to improve datasheet informative or refer-
ence contents.

Obsolete

Not In Production

Datasheet contains specifications on a product that is discontinued by Diodes In-
corporated. The datasheet is for reference information only.
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3. Pin Configuration
3.1 Package Pin-out
X X
z Zz Z
|'IJI (Dl ml
92H288
0 000 Tw
VDD [ 1] (34 |SCL_SINK
CEXT/VDD15 | 2 | (33 |OUT_D2-
IN_D2- | 3] (32 |OUT_D2+
IN_D2+ [ 4] [31 |OUT_D1-
IN_D1-[ 5] PI3HDX511F [30 |OUT_D1+
IN_D1+ | 6| [29 | VDD
vDD | 7] ZL-40 [28|OUT_DO-
IN_DO- [ & Gl 2| OUT Do+
IN_DO+ [ 9 | [26 |OUT_CLK-
IN_CLK- | 10] [25 |OUT_CLK+
IN_CLK+ [ 1] [2 |EQ_SO
HPD_SRC [ 2] (23 |EQ_STEP
TMDS_ORDER | 13| epad | [22]VBIAS
HPDO_SO0 | 14| [21 |DDC_SEL
OO0 009 9
Z X z <D| UJI
OO 0oL
< A 2 O
g 0 )
n 9N 1’
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3.2 Pin Description
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Pin # | Pin Name Type | Description
1 VDD PWR 3.3V power supply. Add external 0.1uF decoupling capacitor to GND.
LDO output for internal core power supplier.
VDD15: When LDO_EN is low "0", this shared pin be a VDD15 in dual power supply
2 CEXT/VDD15 PWR operation. Apply 1.5V power
CEXT: When LDO_EN is high "1", this pin be a CEXT in 3.3V single power supply opera-
tion. Add external capacitor (2.2uF-4.7uF) to GND.
3 IN_D2- I TMDS inputs. RT=50Q) and RPD=200 kQ.
4 IN_D2+ I TMDS inputs. RT=50Q) and RPD=200 kQ.
5 IN_D1- I TMDS inputs. RT=50Q2 and RPD=200 kQ.
6 IN_D1+ I TMDS inputs. RT=50Q) and RPD=200 kQ.
7 VDD PWR 3.3V power supply. Add external 0.1uF decoupling capacitor to GND.
8 IN_Do- I TMDS inputs. RT=50Q and RPD=200 kQ.
9 IN_DO+ I TMDS inputs. RT=50Q and RPD=200 kQ.
10 IN_CLK- I TMDS inputs. RT=50Q and RPD=200 kQ.
11 IN_CLK+ I TMDS inputs. RT=50Q and RPD=200 kQ.
12 HPD_SRC O HPD output to source side
13 TMDS ORDER | I TMDS pin order swap control with internal pull high. Default is D2/D1/D0/CLK input
sequence.
14 HPDO_S0 I HPD_SRC output control with internal pull high. Default is Open drain output
15 GND GND Ground
16 SDA_SRC IO Source side DDC Data
17 SCL_SRC IO Source side DDC Clock
18 GND GND Ground
TMDS output enable with double termination or open-drain selection. Default is Active
19 ROUT_S0 I high, double termination output. Active low is open-drain output. Internal pull high to
VDD.
20 OC S0 I TMDS output pre-emphasis value selection. Default is 1.5dB pre-emphasis setting. Inter-
- nally tied with 50% of VDD (or VDD/2).
21 DDC_SEL I DDC buffer or Passive switch control. Default is Passive switch mode. Internal pull high.
TMDS input termination voltage control. Default is HDMI input mode. Internally pull
22 VBIAS I : ) . .
high. Pull-down is for Displayport input mode.
23 EQ_STEP I EQ_step selection control. Default is low-side setting of 2.5/5/7.5dB. Internally pull high.
- High-side EQ values are 5/10/15dB with external pull-down.
24 EQ_S0 I TMDS input three-level equalization selection. Default is middle EQ value setting. Inter-
- nally 50% of VDD (VDD/2).
25 OUT_CLK+ (@) TMDS outputs with ROUT=500), when ROUT_S0="1"
26 OUT_CLK- O TMDS outputs with ROUT=500), when ROUT_S0="1"
27 OUT_DO0+ (@) TMDS outputs with ROUT=50Q), when ROUT_S0="1"
28 OUT_DoO- (@) TMDS outputs with ROUT=50Q), when ROUT_S0="1"
PIBHDX511F Nov 2017
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Pin # | Pin Name Type | Description
29 VDD PWR 3.3V power supply. Add external 0.1uF decoupling capacitor to GND.
30 OUT_DI1+ (@) TMDS outputs with ROUT=50Q), when ROUT_S0="1"
31 OUT_D1- (¢} TMDS outputs with ROUT=50€), when ROUT_S0="1"
32 OUT_D2+ O TMDS outputs with ROUT=50€), when ROUT_S0="1"
33 OUT_D2- O TMDS outputs with ROUT=50€), when ROUT_S0="1"
34 SCL_SINK 10 Sink side DDC Clock for connector
35 SDA_SINK 10 Sink side DDC Data for connector
36 HPD. SINK I il‘rsi(n sgldIerl Eil;ﬁ}l;l;:l ll;lzivl\?;zc;)zz)nﬁg; 1i.ctive high pin. Default is inactive for power
37 GND GND Ground
33 OEB I Output Enable control. Active low for normal operation. Active high for disable output
HDMI signals. Internally pull-down with 100 kQ.
39 GND GND Ground
Power supply mode control pin for 1.5/3.3V or 3.3V
40 LDO_EN I Default is 3.3V operation with active high. Internally pull high. 1.5/3.3V dual power is
active low.
EPAD EPAD GND Ground
Dooument number: DS40011 Rev.2-2 WW\Z. d?oi(; iﬁom © Diodes Incgr(:)\tl)rzaot;g
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4. Functional
4.1 IC Block Diagram
HPD_SRC 3 {1 HPD_SINK
HPD Control 01 HPDO_ S0
Block
VBIAS D—l_Ll VDD
HPD Detect Output Control ﬁ
D —— B
RT
500 ROUT
IN_Dx/CLK+ Equalizer T > OUT_Dx/CLK+
IN_Dx/CLK- i Channel Swap X OUT_Dx/CLK-
o, Pre-emp: 0/1.5/2.5dB
RPD EQ 5-step control Swing
200kQ (2.5dB upto 15dB)
GND {1 ROUT_SO
OEB [} L Control Logic TMDS_ORDER
OC_So E % EQ_STEP
EQ_SO . L L DDC_SEL
gg;—éicc i DDC Switch ﬂ SCL_SINK
— r 11 SDA_SINK
1.5V internal
LDO_EN LDO
VDD 3.3V
CEXT/VDD15 1.5V
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4.2 Functional Description

Squelch Mode

Automatic output squelch function disables TMDS output when no Input signal presents. Output Disable (Squelch) Mode uses
TMDS Clock signal detection. When low voltage levels on the TMDS input clock are detected, Squelch state enables and TMDS out-
puts shall be disabled. When the TMDS clock inputs are above the pre-determined threshold voltage, TMDS outputs shall return to
the normal swing voltage levels.

TMDS Output Shut Down

When HPD_SINK pin floats or ties to GND, TMDS outputs shall shut down to sleep mode; HPD_SINK does not control DDC
channel. TMDS Pin Order Configuration Table

TMDS_ORDER | Functional Description Note

"0" CLK/D0/D1/D2 pin order

"1" or "NC" D2/D1/D0/CLK pin order Default
DDC mode selection DDC_SEL Configuration Table

DDC_SEL Functional Description Note

"0" Active DDC Buffer

"1"or "NC" | Passive Switch Default

LDO Enable Configuration Table

LDO_EN Pin1 Pin 2 Functional Description
0" 3.3V 1.5V Dual power supply mode 3.3/1.5V
1" 3.3V External capacitor Default. Recommend 2.2~4.7uF pull down capacitor.

Pre-emphasis Truth Table

ROUT_S0 | OC_So0 Single-end Vswing | Pre-emphasis Functional Description
"0" 500 mV 0dB Open drain output.
“0" "NC" or VDD/2 500 mV 1.5dB Open drain output(Default)
"1 500 mV 2.5dB Open drain output
"0" 500 mV 0dB Double termination
"1" "NC" or VDD/2 500 mV 1.5dB Double termination(Default)
1" 500 mV 2.5dB Double termination
PISHDX511F 9 of 36 Nov 2017
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TMDS Input Termination Voltage Control VBIAS

PI3BHDX511F

VBIAS Functional Description
‘1", "NC" HDMI input. VBIAS ties to VDD.
‘0" DisplayPort input. VBIAS ties to GND.

EQ Step Selection Control EQ_STEP

EQ_STEP Functional Description
‘1", "NC" 2.5, 5,7.5dB EQ setting with EQ_S0 control pin
‘0" 5, 10, 15dB EQ setting with EQ_S0 control pin

Output Data Signals EQ_S0 Configuration

Functional Description
EQ_SO Note
EQ_STEP="1" EQ_STEP ="0"
"0" 2.5dB 5dB TMDS Clock(CLK) channel EQ is always fixed as 3dB
g " without pre-emphasis.
NC", "VDD/2 5dB 10 dB
1" 7.5dB 15dB

Sink side Hot Plug Detect HPD_SINK

HPD_SINK Functional Description
1" Normal mode
"0" Disable output signal for power saving mode

Source side Hot Plug Detect Output Control HPDO_S0

HPDO_SO Functional Description
"1" or "NC" Open drain output (Default)
‘0" Inverted Buffer output of HPD_SINK signal

Output Enable Control Truth Table

OEB Functional Description

"0" Active Low. Normal mode

"1" Disable output signal for power saving mode
PIBHDX511F
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Source-side Output Block Diagram

From HPD_SINK

300 KQ pull-down

Note:
(1) Open drain buffer is reccommended with external pull-up resistor to < 4.5V power supply.
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5. Electrical Specification

5.1 Absolute Maximum Ratings

Supply Voltage to Ground POtential...........cccceeveirieeicinieeieirieeieineeneiseieneesesesessesesessesesessesesssasesesssasesesssasesesssssesesnees -0.5 to +4.5V
AlLINPUL AN OULPUL PINS .ttt teb ettt eae ettt b ettt bbb bbbt s b ettt s bbb eeaeaesseaes -0.5t0 4.5V

5V Tolerance I/O Pins (SDA_SINK, SCL_SINK, HPD_SINK) ......cccstrueuniurrerrirrierirreererneenesemseneseesensesensessesessesseseens -0.5t0 5.5V
Power Dissipation COMTIMUOUS........c.cetviririeieiereiinirirteeciet ettt sttt bbbt a b ettt b et s se s se et atesesenesenencs 1.0W

ESD), HBM ..ottt s bbbt -2kV to 2kV
StOTage TEMPETALUTIE ......ceuvieiiiieciiici et -65°Cto +150 °C
JUNCHON LEMPETALULE T oovnesiiitiaisiritis ittt bbbt bbb 125°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 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 beyond the absolute maxi-
mum rating conditions for extended periods may affect inoperability and degradation of device reliability and performance.

5.2 Recommended Operation Conditions

Symbol | Parameter Min. Typ. Max. | Unit
Vi Power Supply Voltage 25 > >0 \%
1.42 1.5 1.57
T Ambient Operating Temperature 0 70 °C
A Industrial Operating Temperature -40 85 °C
Note

(1) Industrial temperature -40 to +85 °C can be guaranteed by design. Commercial temperature 0 to +70 °C is supported by the production-tested.

5.3 Electrical Characteristics
5.3.1 DC electrical

Power Consumption

Sym-
bol Parameter Conditions Min. Typ. Max. | Unit
Single power supply
Outputs Enable (open drain 500mV, 0 dB pre-empha-
I 3.3V Power @ 0dB sis). terminated OUT_D [0:2] and CLK with 50 ohms 110 mA
DD33 Pre-Emp to VDD. Exclude 40mA current pass-through from
source devices
Outputs Enable (Double termination 500mV, 0 dB
I 3.3V Power@ 0dB pre-emphasis). terminated OUT_D [0:2] and CLK with 180 mA
DD33 Pre-Emp 50 ohms to VDD. Exclude 40mA current pass-through
from source devices
PIBHDX511F Nov 2017
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Sym-
bol Parameter Conditions Min. Typ. Max. | Unit
Outputs Enable (Open Drain 500mV, 2.5 dB pre-em-
I 3.3V Power @ 2.5dB phasis). terminated OUT_D [0:2] and CLK with 50 133 mA
DDb33 Pre-Emp ohms to VDD. Exclude 40mA current pass-through
from source devices
Outputs Enable (Double termination 500mV, 2.5 dB
I 3.3V Power @ 2.5dB pre-emphasis). terminated OUT_D [0:2] and CLK with )11 mA
DDb33 Pre-Emp 50 ohms to VDD. Exclude 40mA current pass-through
from source devices
Dual power supply
. Outputs Enable ( open drain 500mV, 0 dB pre-empha-
1.5V @ open drain sis), terminated OUT_ D [0:2] and CLK with 50 ohms 58 70 mA
500mV, 0 dB
to Vdd
.| Outputs Enable ( open drain 500mV, 0 dB pre-empha-
I l.Sy @ double termi- sis), terminated OUT_ D [0:2] and CLK with 50 ohms 78.2 mA
D15 nation 500mV, 0 dB
to vdd
.| Outputs Enable ( open drain 500mV, 0 dB pre-empha-
I'SY @ double termi- sis), terminated OUT_ D [0:2] and CLK with 50 ohms 93.2 mA
nation 500mV, 2.5 dB
to Vdd
Lonss 3.3V IO current 2 3 mA
Stand-by current
DDC passive switch ( open drain & double termina- 400 uA
tion); OEB = 1, HPD_SINK =0
DDC active buffer ( open drain & double termination); L5 mA
I Standby mode Cur- OEB =1, HPD_SINK =0, '
STB rent; VDD = 3.6V DDC Passive Switch ( open drain & double termina- 0 mA
tion); OEB= 1 and HPD_SINK =0
DDC active buffer ( open drain & double termination); 144 mA
OEB= 0 and HPD_SINK =0 '
Squelch Current
DDC passive switch; No input clock
: Squelch mode cur- | VDD=3.6V, HPD_SINK=3.6V 2.68 30 mA
SAH | rent; VDD = 3.6V DDC active buffer; No input clock 352 i1 mA
VDD=3.6V, HPD_SINK=3.6V ’ '
Note:

(1) Current is due to internal 100kQ pull-down of OE pin drawing extra current (~36uA). If forced by a separate power supply with all other control pins open, lower
current is seen (~4uA).
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HPD Pins
Symbol | Parameter Conditions Min. Typ. | Max. | Unit
HPD_SRC
v Buffer Output Low Voltage IOL = 4mA 0.4 Vv
o Open Drain Output Low Voltage IOL = 4mA 0 0.4 \Y%
Vo Buffer Output High Voltage IOH = 0.1 mA VDD-1.55 \%
Toee Off leakage current VDD=0, VIN=3.6V 25 A
u
L, Open drain Output leakage current VDD=3.6V, VIN=3.6V 25
HPD_SINK
L, High level digital input current VIH =5.5V -10 80 HA
I Low level digital input current VIL = GND -10 10 HA
Vi, High level digital input voltage VDD=3.3V 2.0 \%
v, Low level digital input voltage 0 0.8 \%
Control pins
Symbol Parameter Conditions Min. Typ. | Max. | Unit
OEB with 100k pull to GND
L, High level digital input current VIH = 3.3V, VDD=3.3V -10 80 HA
I, Low level digital input current VIL = GND -10 10 HA
Vi, High level digital input voltage 2.0 Vv
V. Low level digital input voltage 0 0.8 \%
EQ_S0, OC_S0 with 100k pull high and 100k pull low when TMDS is active
L, High level digital input current VIH =3.3V, VDD=3.3V -10 40 HA
I Low level digital input current VIL = GND, VDD=3.3V -40 10 HA
ROUT_S0, TMDS_ORDER, EQ_STEP, VBIAS, LDO_EN, DDC_SEL, HPDO_S0
L, High level digital input current VIH =VDD -10 10 HA
I Low level digital input current VIL = GND -20 10 HA
Vi, High level digital input voltage 2.0 \%
v, Low level digital input voltage 0 0.8 \4
DDC Channel Switch
Symbol | Parameter Test Conditions Min. Typ. | Max. | Unit
I Input leakage current DDC switch is off, Vin = 5.5V -10 30 HA
Input/Output capacitance when i B
Co passive switch on VIpp(peak-peak) = 1V, 100 kHz 10 pF
R Passive Switch resistance IO =3mA, VO = 0.4V 30 50 Q
. VI=3.3V, II=100uA
Vs Switch Output voltage VDD=3.3V 1.5 2.0 2.5 \%
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DDC Channel Buffers
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
I SRC Source Side DDC Buffer Input High Voltage 0.6 A%
Vi sre Source Side DDC Buffer Input Low Voltage 0.4 \%
Vor see Source Side DDC Buffer Output Low Voltage External pull-up to VDD | 0.47 0.52 0.6 \%
Vor sk Sink Side DDC Bufter Output Low Voltage from 1.5k€2 to 10kQ) 0.2 v
VI o Sink Side DDC Buffer Input High Voltage 2.0 \Y
Vi ok Sink Side DDC Buffer Input Low Voltage 0.8 A%
C Source side DDC capacitance when active switch is 5 P
LSRC on, or passive switch off VIpp(peak-peak)=1V, 100 P
C Sink side DDC capacitance when active switch is on, | KHz 5 P
LLSINK or passive switch off P
TMDS Differential Pins
Symbol Parameter Test Conditions | Min. Typ. Max. Unit
on Single-ended high level output voltage VDD-10 VDD+10 | mV
Voo Single-ended low level output voltage VDD-600 VDD-400 | mV
Ve Single-ended output swing voltage 400 600 mV
SHING & P EARa VDD =3.3V,
Vono) | Overshoot of output differential voltage ROUT=500, 180" mV
Voow - Undershoot of output differential voltage 200 mV
v Change in steady-state common- mode output 5 mV
0C(ss) voltage between logic states
Short Circuit output current at open drain Short to VDD 12 12 mA
: mode
0s . . .
Short Circuit output current at double termina- Short to VDD 24 24 mA
tion mode
Single-ended input voltage under high imped- I = 10uA VDD-10 VDD mv
I(open) ance or open case +10
R, Input termination resistance VIN =2.9V 45 50 55 Q
I, Leakage current with Hi-Z I/O VDD = 3.6V 30 HA
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%

PIBHDX511F
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5.3.2 AC Electrical
TMDS differential pins
Symbol Parameter Test Min. Typ. Max. Units
ty Propagation delay 2000
Differential output signal rise/fall time
(20% - 80%), open drain, 0dB pre-em- 120
phasis
t/t,
' Differential output signal rise/fall time
(20% - 80%), open drain, 2.5dB pre-em- VDD =3.3V, ROUT = 5002 100
phasis
ps
t.(p) Pulse skew 10 50
t, (D) Intra-pair differential skew 23 50
t, (o) Inter-pair differential skew 100
(, (pp) ;fta;l;—to—peak output jitter CLK residual 30 60
Poaket K outout fitter DATA resid Data Input = 3.4 Gbps
eak-to-peak output jitter resid-
tjn(p P) ual Jitter 40 70
t Enable time 50
S
th Disable time 0.01 "
DDC I/O pins (Passive switch mode)
Symbol | Parameter Test Min. | Typ. | Max Units
Propagation delay from SCL_SINK/SDA_SINK to CL = 100F in passive
t, SCL/SDA, or SCL/ SDA to SCL_SINK/SDA_SINK in | ~ -~ "P" 1P 5 ns
pd(PDO) . . switch
passive switch.
DDC I/O pins (Active buffer mode)
Symbol | Parameter Test Min. Typ. Max. | Units
o LOW-to-HIGH propagation delay SCL/SDA to SCL/SDA_SINK 169 255 ns
o HIGH-to-LOW propagation delay SCL/SDA to SCL/SDA_SINK 10 103 300 ns
o LOW-to-HIGH propagation delay SCL/SDA_SINK to SCL/SDA 25 67 110 ns
(. HIGH-to-LOW propagation delay SCL/SDA_SINK to SCL/SDA 118 230 ns
Control and Status pins (HPD_SINK, HPD)
Symbol | Parameter Test Min. | Typ. |Max. | Units
‘ Propagation delay from HPD_SINK to CL = 10pF, pull high resis- 10 ns
pd(HPD) the active port of HPD, high to low tor=1kQ)
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TP1
PIBHDX511F :
VDD
GND Test Probe
I +3V3
50 50 50 50 50 50 Oscilloscope
||—0.1u_040: IN_DX- \. OUT DX-
Dual-mode 17 -
DP Source
# 0.1u_040: IN_DX+ OUT DX+
VBIAS
OEB, EQ_S0, OC_S0, EQ_STEP
ROUT_S0
TP1
PIBHDX511F :
VDD
VDD Test Probe
| +3V3
50 50 50 50 50 50 Oscilloscope
IN_DX- \. OUT DX-
HDMI Source
IN_DX+ OUT DX+
VBIAS
OEB, EQ_S0, OC_S0, EQ_STEP
ROUT_S0
Figure 5-1 Electrical Characteristic Test Circuit
== “szing(MlN)
1
OUT Dx+
1
cL
(c8
.
[
OUT Dx- i !
tk(o) ! e
Figure 5-3 Intra-pair Skew(t, ) Definition
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5.4 Output Eye: EQ Settings and Input Trace Length (Informative)
5.4.1 Test Setup

Trace Card Char Board(DUT)  Oscilloscope

24" SMA
cable

5.4.2 Output waveforms

0" Input Trace 18" Trace(-3.87dB) | 36" Trace (-7.54dB loss) | 48" Trace (-10.21dB)
EQ=2.5dB, Double termination, 500mV Swing, VBIAS = Low, HPD_SINK = High

Pt e e sy v _pnnten | s sl | 0ttt pen e v ey vy s sl s o S Wt alx| [t G oo (s e o i i B W alx)
I e e e o PP e [y = A [ 83]!‘[7-“"‘0' el el g 83]!‘[7-“"‘0' T | o = T T P o Eor o i I s =
e oot 1 e i i | w|  Eafalax i i (7 =Moot =) g ] ] ] ] ] 7 Ewnloiax

T R
zsaszﬁEEﬂE

g iEed
Y

;j

55

EQ=5dB, Double termination, 500mV Swing, VBIAS = Low, HPD_SINK = High

I

EEE&&&EW.ﬁ e ey e —
gnaﬂamuu-l__\u.lmlﬁa e T e e e e o et | - =
[ oot =) ] c s w| FEafzlas 7 e = s o] ] e ] ]

(DS g g g BRI W BB e )
S e e o e L e - = i |
e 2l orce =) ] e 5

e ey T ——
T e e o e o e | - = I Ly
e 2l orce =) ] e 5

EQ=7.5dB, Double termination, 500mV Swing, VBIAS = Low, HPD_SINK = High

Bt e e i O SOk i gt g e s B e
CL oy e e e T e e 2T Ty o o o I e e 2RI
] 2

= e =NV == - el = b= OV = =T Py - o= VI = =7 e P - o= VI = =T

EQ=10dB, Double termination, 500mV Swing, VBIAS = Low, HPD_SINK = High
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EQ=15dB, Double termination 500mV Swing, VBIAS = Low, HPD_SINK = High
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Note: For system designers reference, characterization trace board insertion Loss Informations and picture image are shown below.

Frequency @3.4Gbps 4-in 6-in 12-in 18-in 24-in 30-in 36-in 48-in | Unit
Insertion Loss -0.9 -1.34 -2.54 -3.87 -5.17 -6.34 -7.54 -10.21 | dB
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6. Application
6.1 HDMI 1.8V DDC Buffer Usage Case

5 | 4 | 3 | 2 1
PI3HDX511F
VDD
GND |—I—|
D
Dual-mode DP Source
50 50 50 50
{% 0.1u_0402 IN_DX \. OUT DX-
] | F-o-1u_0402 IN_DX4 OUT DX+ |
+1.8V 10 3.3V L 45V Docking Connector
(Note 1)
C C
1K8 1K8 2K 2K
SCL_SRC Bi-directional SCL_SINK
|| SDA SRC Buffer SDA SINK -
+1V 10 3.3V
(Note 2)
1K
B HPD_SRC ggﬁgrmam HPD_SINK B
300K: 120K
Note 1: It is assumed that the DDC VIL of
Intel Chipset can accept the DDC VOL of = —
i PI3VDP1431A, which is <= 0.6V. 1
Note 2: Please refer to Intel core VBIAS
processor documents. oc so
Note 3: Per HDMI specification version EQ_S0, EQ_STEP
1.4, it is recommended that sources ROUT SO
A capable of higher speeds incorporate an - 5 A
effective amount of source termination, (Note 3)
especially if using type C connectors. itle o ] ]
PIBHDX511F Source Application Diagram with 1.8V DDC Buffer
ize Document Number rev
A
Date: Friday, April 24 2015 heet of
5 4 3 1
PI3HDX511F 20 of 36 Nov 2017

Document number: DS40011 Rev.2-2 www.diodes.com © Diodes Incorporated



DrCUES.

I m £ O R P O W AT HE D

6.2 Application Block Diagram

A product Line of
Diodes Incorporated

HDMI or DP

-
|

|

|

|

| Source System [ |PI3HDX-
|

|

|

L

EQ_STEP = 2/5/7.5 dB
Pre-emp
LDO_EN

DP++ or TMDS (D

511F

Source System

(1) PERICOM

PI3BHDX511F

TMDS_ORDER = Enable
EQ_STEP = 5/10/15 dB

HDMI or DP

-
|

|

|

|

| Source System
|

|

|

L

Source System

DP++ or TMDS —:||:

Power

Active Cable Adaptor

o 1
; i | HoME ]
g coe PIHDX- 1 ot |
511F I I
Sink System
EQ_STEP = 5/10/15 dB
LDO_EN
Pre-emp
(B Cable
PI3HDX-
511F
I
Power

PISBHDX511F
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6.3 Output Eye Measurement Data
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Sink Apps test set-up: Output Eye Diagram with different EQ settings of 1.5dB, 10dB and 15 dB. Trace Cards used with
247, 48” and 84” with 2 meter HDMI Cable with proper pre-emphasis setting.

Vercical (V/div)  OEEset (V)

200, On 0,000

Channel 4 170, Om =14, 00

24” Input (-15.46dB loss) , EQ=2.5dB, 500mV Swing, Pre-

emp =1.5dB, Rout_S0=1

Vertical (V/div) Offset (V)

200, Om 0, 000

150, Om —2.000m

84” Input, EQ=15dB, 500mV Swing, Pre-emp=0dB, Rout_

Horizontal (s/div)

)
0.000
0.000

tal (s/div) Position(s)
0.000

0.000

Channel 4 -
48” Input, EQ=10dB, 500mV Swing, Pre-emp=0dB, Rout_
S0=1

170, Om

S0=1
Note: For system designers reference, AE-trace board information are shown below. Insertion loss is measured in the 3GHz (6.0 Gbps) speed.
FR4 trace length 0-in 6-in 12-in 18-in 24-in 30-in 36-in Units
Insertion loss (dB) -5.52 -9.35 -10.07 -12.66 -15.46 -16.57 -20.81 dB
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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:

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

o The thickness of the PCB dielectric layer should be minimized such that the VDD and GND planes create low inductance paths.

o Onelow-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.

o 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.

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

o 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.

VDD Plane

Bypass noise| ¢
Power Flow

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

[ VN Center Pad
GND Plane %
[ JVIN ¢ ’
GND Plane ° ]
VN o o
[ ] o

Figure 6-1 Decoupling Capacitor Placement Diagram

6.4.2 High-speed signal Routing
Well-designed layout is essential to prevent signal reflection:
o For 90Q) differential impedance, width-spacing-width micro-strip of 6-7-6 mils is recommended; for 100Q) differential imped-

ance, width-spacing-width micro-strip of 5-7-5 mils is recommended.
o Differential impedance tolerance is targeted at £15%.
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Trace and board parameters: Single-ended mode:
ToeEs wfél wi= 6.0 2 mik Characteristic Microztrip  Stripline
- i . = (507 329
Trace thickness: t=|19 =] mis(1.39 0z) mpedance: 2o o
Trace spacing: 5=|70 = mis Caprelenes: (o 270 530 R
Delay: Tpd= 3 176 pz/in
) ) ) R PR ]
Dielectric: [layer) thickness: b milz [b=10.7 milz) Speed: ve 1654 482 s
Dielectric (laver) asymmetny: 50§ % (h1=4.4, h2=4.4)
Relative dislsctric constart; == 411 % Differential mode;
Differertial Microstip  Stripline
FCE edge view impedance;  Zo= |90.8 B2.4 o}
tl T ha lt 1. Microstip Zo formula accurate if 0.1<W he2)
2. Stipline Zo formula accurate iF (/b5 0,35
T T b Rt 3. Stiipline Zo formula accurate if (A4
Trace and board parareters: Single-ended mode:
Trace width: wi= 50 2 mis Characteristic Microstip  Stripline
= i : - 554 3T
Trace thickness: t=19 | mis(1.39 cz) mpedance: 2o =
Tiems cpedim S XTI Capacitance: Co= |2.47 5.54 pleinn
Delay: Tpd= 371 171.6 pz/in
. . ) R P .
Dielectric [layer] thickness: b milz [b=10.7 milz) Speed: ve 1554 1452 i
Dielectric (layer) asyrmetry: 50§ Zihl=4.4, h2=4.4)
Relative dislectric constart: == [#11 % Differential mode:
Differential Microgtip  Stripline
Iirerential
FCE edge view impedance: Zo= [33.3 B35 0
' 1. Microstrip Zo formula accurate if 0.7 < he 2]
A — 5 ha t
4 —— E— ———— 2. Stipline Zo farmula accurate i fa/B)<0.35
T h b 1| fSHW 3. Stripline Zo formula accurate if (B4
Figure 6-2 Trace Width and Clearance of Micro-strip and Strip-line
o For micro-strip, using 1/20z Cu is fine. For strip-line in 6+ PCB layers, 1oz Cu is more preferable.
Soldermask (g, =3.64-0.2)
0.5 - 1.2 mils, +/- 0.5 (in between/sides) Trace Width Trace  Trace Width
0.1 - 0.5 mils {on top) Spacin
= T
\\\‘ PN
L1- Top - Si.gna.l R [ ] T 2.0 mils_ +0.8/-0.5
(plated 1/20z Cu )
Pre-preg Er=41,+-03 44 mils, #/- 0.6
e e e ] 1.4 mils, =/~ 0.2
L2 - Reference/VCC
{unplated 10z Cu}
CDre 47 mils, +/- 5
L3 - Reference,fvss[u ] L 4 mils, +/-0.2
(unplated 1oz Cu )
Er=41,+-03 4.4 mils, +/- 0.8
Pre-preg
L4- Bottom - Signal R | | ] 2.0 mils, +0.81-0.5
lated 1/20z Cu )
(e Soldermask (g, = 3.6+/-0.2) /
0.5 - 1.2 mils, +/- 0.5 (in between/sides)
0.1 - 0.5 mils {on top)
Figure 6-3 4-Layer PCB Stack-up Example
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Trace Width Trace  Trace Width

Soldermasik Spacing 4—>|
(e, =35-45) 1.0 mils
Li- Top - Signal \
(plated 1/20z Cu) —M__ 1.8 mils

44 mils

Pre-preg
L2 - Reference /VCC

B ] —— L -4 milz
[unplated loz Cu) r

. 4.3 mils
Thincore
L3 - Signal RN o 14mis
(unplated 1oz Cu)
8.5 mils
Pre-preg
Core - 23 mils
8.5 mils
L4 - Signal Pre-preg
(unplated loz Cu) 1.4 mils
Thincore 4.3 mils
L5 - Reference (VS5 ——T t4mis
(unplated 1oz Cu) N
Pre-preg 4.4 mils
L&- Bottom - Signal > 1.8 mils
{plated 120z Cu) 1.0 mils
Soldermask £ . .
(e, = 3.5- 4.5) r=4.1, +~ 0.3 Unless otherwise defined

Figure 6-4 6-Layer PCB Stack-up Example

o Ground referencing is highly recommended. If unavoidable, stitching capacitors of 0.1uF should be placed when reference plane
is changed.

Quiet Line " Induced
+ - Slotline
Mode
Driver B RN _
»
TTTEe |, A
1 : Receiver Mitigation: Stitching caps
- |

placed across the split as high

meremmemems Signal Current
9 speed return current path.

= = = = Retum Current

Figure 6-5 Stitching Capacitor Placement

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

5 mils.

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

5 mils.

PIBHDX511F Nov 2017
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; Side-by-Side Routing

@;‘ Q O (Preferred: Pair is naturally length matched)
Avoid: Non-symmetrical Routing
O

o O
OJ

O

o O O

. - Adjacent Routing

CAUTION! (Caution: Pair is naturally offset; Do not use “tight
) O bends” to length match!)
Preferred: Symmetrical Routing \
' '
‘ N O A
- A
~
Breakout Area Relaxed Spacing Requirements

limited to <= 150 mils of trace routing

o O
@,

Figure 6-6 Layout Guidance of Matched Differential Pair

o  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.

o 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.

o Differential signals should be routed away from noise sources and other switching signals on the printed circuit board.

o  To minimize signal loss and jitter, tight bend is not recommended. All angles a should be at least 135 degrees. The inner air gap
A should be at least 4 times the dielectric thickness of the PCB.

Preferred- Not Considered “Tight Bends”

S T —

SESINE

Avoid! -~Tight Bends™

Figure 6-7 Layout Guidance of Bends

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

Preferred .

Avoid

(Stub is created.)
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Figure 6-8 Layout Guidance of Shunt Component
o Placement of series components on a differential pair should be symmetrical.

AC Cap Pads

Bottom layer L Top layer

diff pair r diff pair
Preferred

(Cap placement is in same location & syvinmetric)
Avoid
(Cap placement is not in same location/svinmetric!)
Figure 6-9 Layout Guidance of Series Component
o  Stitching vias or test points must be used sparingly and placed symmetrically on a differential pair.
Via Pair
Tnitial layer Lﬁnal layer
i pair r diff pair
Preferred
(Via placement is in same location & symmetric)
Avoid
(Via placementis not in same location/symmetric!)
Figure 6-10 Layout Guidance of Stitching Via
PI3HDX511F Nov 2017
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6.5 HDMI Compliance Test
6.5.1 Test Set-up
Agilent DSOX92504A
Pawer Ll 3 ]
Quantum Data 980 S I | H H \ I
PericomHDMIEVE Pericom HDMI s V¥ ¥
TestFixture _—— 1
HDMI / /_E
Device [ = et
Under Test -
TR - ;B
1 J'ﬁmfm PericomEDID
i Fixture
Trace card
Figure 6-11 HDMI CTS test setup
Note:
(1) Application Trace Card Information
HDMI FR4 trace 0in 6 in 12 in 18 in 24 in 30 in 36 in Units
Insertion loss @ 3Gbps -2.96 -4.88 -5.24 -6.53 -7.94 -8.49 -10.60 dB
(estimated)
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6.5.2 HDMI Compliance Test Report: Pass
Test Setup : Pericom SMA-to-HDMI Test Fixture, 12” and 36” SMA Cables, Pericom 36” FR4 Trace Cards, 2m 28AWG HDMI Ca-

ble.
Overall Result: [
Test Configuration Details
Device Description
Device ID Transmitter
Fixture Type Other
Probe Connection 4 Probes
Probe Head Type Me4444
Lane Connection 1 Data Lane
HODMI Specification 20
HOMI Test Type TMDS Physical Layer Tests
Test Session Details
Infiniium SW Version |05.20.0012
Infiniium Model Number|DS0X925044
Infiniium Serial Number |MY 54410104
Application SW Version|2.11
Debug Mode Used Mo
Model: N2801A
Serial: US54094067
Probe (Channel 1) Head: N54444
Atten: Calibrated (18 FEB 2015 11:16:48), Using Cal Atten (5. 7831E+000)
Skew: Calibrated (18 FEB 2015 11:16:56), Using Cal Skew
Model: N2801A
Serial: US54094054
Probe (Channel 2) Head: NS4444
Atten: Calibrated (18 FEB 2015 11:18:29), Using Cal Atten (5 5882E+000)
Skew: Calibrated (18 FEB 2015 11:13:57), Using Cal Skew
Model: N2801A
Serial: US540940549
Probe (Channel 3) Head: N54444
Atten: Calibrated (18 FEB 2015 11:15:19), Using Cal Atten (5.7320E+000)
Skew: Calibrated (18 FEB 2015 11:15:29), Using Cal Skew
Model: N2801A
Serial: US54094057
Probe (Channel 4) Head: N54444
Atten: Calibrated (18 FEB 2015 11:11:30), Using Cal Atten (5.5123E+000)
Skew: Calibrated (18 FEB 2015 11:12:12), Using Cal Skew
Last Test Date 2016-01-26 13:06:09 UTC +08:00
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Summary of Results
Test Statistics
Failed] 0
Passed| 15
Total] 15
Margin Thresholds
Warning| =2 %
Critical| =0 %
Pass|# Failed|# Trials|Test Name Actual Value]Margin|Pass Limits
U L 1 7-9: Clock Jitter 144 mThit 424 % [VALUE == 250 mThit
| 1 7-d: Clock Rise Time 123410 ps  |64.5 % [|VALUE == 75.000 ps
/S0 1 7-4: Clock Fall Time 122160 ps  |62.9 % |VALUE >= 75.000 ps
P U] 1 7-8: Clock Duty Cycle(Minimum) |49.470 23.7 B |==40%
/S |0 1 7-8: Clock Duty Cycle{Maximum) |50.130 16.5 % |==60%
P 1] 1 710 g e 249 m 17.0 % |==0.3Thit
/ 0 1 7-4: D} Rise Time 104503 ps  |238.3 % [VALUE == 75.000 ps
/o 1 7-4: DD Fall Time 108.363 ps  |44.5 % |VALUE == 75.000 ps
,f' 0 1 T-2- WL Clock + 2853V 157 % |LowerLimit % == VALUE == 2 800 V|
1/' 0 1 7-2- WL Clock - 2845V 18.3 % |LowerLimit % == VALUE == 2 800 V|
S |0 1 -7 Intra-Pair Skew - Clock 115 mThit 11.7 % |-150 mThit == VALUE == 150 mThit
J |0 1 7-2: VL DO+ 2848V 17.3 % |LowerLimit ¥ == WALUE <= 2.900 v
;e 1 7-2- VL DO- 2853V 15.7 % |LowerLimit ¥ <= VALUE == 2.900 v
/e 1 7-7 Inira-Pair Skew - Data Lane 0|81 mThit 23.0 % |-150 mThit == VALUE == 150 mThit
S| 1 7-10: DD Mask Test 0.000 50.0 % |No Mask Failures
Ef;%il 1nimber: DS40011 Rev.2-2 wvv3w(.)dig(!i;g c6om © Diodes Incgr(:)\tl)rzaot;g



ICUES. sosessciineof| () DERICOM

I m £ O R P O W AT HE D

PI3BHDX511F

7. Mechanical Packaging

7.1 Mechanical Outline
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mmnmmwn PATTERN
m e\ DATE: 09/29/17
DIOJES, rericom s
NOTE : - ‘_ -
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES DESCRIPTION: 40-Pin, TQFN 3X6mm
2. COPLANARITY APPLIES TO THE EXPOSED THERMAL PAD AS WELL AS THE TERMINALS
3. REFER JEDEC MO-220 PACKAGE CODE: ZL (ZL40)
4. RECOMMENDED LAND PATTERN IS FOR REFERENCE ONLY
5. THERMAL PAD SOLDERING AREA (MESH STENCIL DESIGN IS RECOMMENDED) DOCUMENT CONTROL #: PD-2165 REVISION: C
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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.

Pl X XXX XXXX XX XX

X
Blank = Tube;
X = Tape & Reel °
Blank = Standard;
E = Pb-free & Green °

Temperature Range
Blank=Commerial, Izlndus’rriol‘

Package Code
®

Product Skew/Revision Code °

Product Code

Device Family
DPX = DisplayPort, HDX=HDMI

IO Voltage Info: 3 = 3.3V .

Pl = Pericom
O

Figure 7-1 Part marketing 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
10°0Ohm/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 remov-
al. 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 10’Ohm/Sq. Minimum to 10*Ohm sq. max-
imum. 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 10’Ohm/
sq. minimum to 10" Ohm/sq. max.

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

BARCODE LABEL

TOP
COVER
TAPE

p SPROCKET

E (ROUND)
I
5

EMBOSSED CAVITY

CARRIER TAPE

Figure 7-2 Tape & Reel label information

Top Left Top Right
PIN 1 PIN1
CARRIER TAPE  ORIENTATION ORIENTATION COVER TAPE
END l
r_'_a
> 0 ol{o0 g {{oo 05 0 O] sw
,
<«—— TRAILER —>| COMPONENTS LEADER >
COVER
TAPE Bottom Left
PIN 1

ORIENTATION

Figure 7-3 Tape leader and trailer pin 1 orientations
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=T Cover Round Sprocket Holes

. (10 pitches cumulative
—l~—T1 Do " tolerance on tape +0.2mm

rE‘I
OCOO0O®L®»OOO0O0 T
P2 —| k— |~— Ao —’I
B T Embossed F
Bo | Cavity
B1 —|| |~—Ko

1. _________@ So
A -

\—D1
lcoop/olooooloo

Center lines of Cavity_

P1

Direction of Unreeling

Figure 7-4 Standard embossed carrier tape dimensions

Table 7-1. Constant Dimensions

Tape DO D1 (Min) E1 PO P2 R S1 (Min) T (Max) | T1 (Max)
Size (See Note 2)
8mm 1.0 25
2.0+£0.05
12mm
16 1.5 30 0.6
mm .
box0l 17501 | 40£0.1 06 01
24mm -0.0 2.0+0.1
32mm
2.0 5 N/A
44mm 2.0+0.15 (See Note 3)

Table 7-2. Variable Dimensions

Tape P, B, (Max) E, (Min) F So T, (Max.) W (Max) A, B, &K
Size
8mm Specific per package 4.35 6.25 3.5+0.05 2.5 8.3
12mm | 'ype. Referto FR-0221  [7g 5 10.25 55+005 | n/A 6.5 12.3
(Tape and Reel Packing
16mm Information) 12.1 14.25 7.5+0.1 (see note 4) | 8.0 16.3
See Note 1
24mm 20.1 22.25 11.5+£0.1 19.0 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 KO 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 200 maximum for 8 and 12 mm
carrier tapes and 100 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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Access Hole at
Slot Location (40 mm min Dia)
— [ W3
—=1| ||~ W2(measured at hub)
A -
— | W1 (measured at hub)
Width=2.5mm Min,
Depth=10.0mm Min
Table 7-3. Reel dimensions by tape size
Tape Size A N (Min) | w1 w2(Max) | W3 B (Min) C D (Min)
See Note A
8mm 8.4+1.5/-00mm | 14.4 mm
> 17842.0mmor | 60 £2.0mm or 24 12000 | 154
mm 330+2.0mm | 10042.0mm A4 +2.07-0. A4 mm
mm
16mm 16.4 +2.0/-0.0 | 22.4 mm
Shall Accom-
mm
24 24.4 +2.0/-00 | 304 modate Tape |, ; 13.0 #0514 909
mm 4 +2.0/-0. MM Width Without ~mm 0.2 mm -mm
mm
330 £2.0mm 100 £2.0mm Interference
32mm 32.4 +2.0/-0.0 | 38.4 mm
mm
44mm 44.4 +2.0/-0.0 | 50.4 mm
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 doc-
ument 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 con-
cerning their products and any use of Diodes Incorporated products in such safety-critical, life support devices or systems, notwith-
standing 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
products in such safety-critical, life support devices or systems.

Copyright © 2016, Diodes Incorporated
www.diodes.com
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